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a 





NOA 20-449 

Rhone-Poulenc Rorer 
500 Arcola Road 
P.O. Box 1200 
Collegeville, Pennsylvania ·19426-0107 

Attention: Max W. Talbott. Ph.D. 
Vice President 
Worldwide Regulatory Affairs 

Dear Or. Talbott: 

MAY I 4 1996 

Please refer to your July 24, 1994 new drug application and your resubmission 
dated December 1, 1995 under section 505(b) of the Federal Food, Drug, and 
Cosmetic Act for Taxotere (docetaxel) for Injection Concentrate. 

We acknowledge receipt of your amendments dated October 1 3 and November 7, 
1994; January 20, May 23, and December 1, 1995; and February 28, 1996. 

This new drug application provides for the treatment of patients with locaHy 
advanced or metastatic breast canc<.::r who have progressed during anthracycline
based therapy or have relapsed during anthracycline-based adjuvant therapy. 

We have completed the review of this application, including the submitted draft 
labeling, according to the regulations for accelerated approval and have conctuded 
that adequate information has bean presented to approve Taxotere (docetaxel) for 
Injection Concentrate for use as recommended in the enclosed marked-up draft 
labeling. Accordingly, the application is approved under 21 CFR 314.510. 
Approval is effective on the date of this letter. 

Products approved under the Accelerated Approval Regulations 21 CFR 500 require 
further adequate and well-controlled studies to verify and describe clinical benefit. 
tn this regard, we acknowledge your commitment in your 'attar dated November 
21, 1995 to completing the following four controlled clinical trials and request that 
you submit the complete finding of these studies as soon as possible for our review 
to satisfy the requirements of the Accelerated Approval Regulatietns. 

1 . Ongoing studies in advanced breast cancer comparing docetaxel at 100 
mg/m2 with paclitaxel (TAX311}, with doxorubicin (TAX303), and with 
mitomycin C/vinblastine (T AX304). For studies T AX311 and T AX304, 
sufficient numbers of anthracyclint?·ra~istant patients should be accrued to 
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confirm the response rate and toxicity profile of docetaxel in the patient 
population for which approval is based and to as8es& the clinical benefit of 
Taxotere. 

2. An ongoing study in second tine bre111t cancer comparing docetaxel 100 with 
docetaxel 7 5 mg/m2 and asse11ing the clinical benefit of T axotere. Serious 
consideration should be given to adding a 60 mg/m2 dose 'patientt; 
progressing after 2 cycles on the low dose could be retreated at a higher 
dose, assuming the higher dose cen b8 tolerated); 

The final printed labeling (FPL) must be identical to the enclosed marked-up draft 
labeling. Marketing the product with FPL that is not identical to this draft labeling 
may render the product misbranded and an unapproved new drug. 

Please submit sixteen copies of the FPL 88 soon as It is available, in no case more 
than 30 days after it is printed. Please individually mount ten of the copies on 
heavy weight paper or similar material. For administrative purposes this submission 
should be designated "FINAL PRINTED LABELING" for approved NOA 20 .. 449, 
Approval of this submission by FDA is not required before the labeling is used. 

Should additional information relating to the safety and effectiveness of the drug 
become available, revision of that labeling may be required. 

We remind you of your Phase 4 commitments specified in your submission dated 
November 21 , 1995 and our October 27, 1995 approvable letter. Thee~ 
commitments, along with any completion dates agreed upon, are listed below. 
Protocols, data, and final reports should be submitted to your IND tor this product 
and a copy of the cover letter sent to this NOA. Should an IND not be required to 
meet your Phase 4 commitments, please submit protocol, data, and final reports to 
this NOA aa correspondences. For administrative purposes, all submissions, 
including labeling aupplements, relating to these Phase 4 commitmants must be 
clearly designated "Phase 4 Commitments." 

You have agreed to complete and submit results of the following studies: 
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Validation of the regulatory methodP has not been completed. At the present time, 
it is the policy of the Center not to withhold approval because the methods are 
being validated. Nevertheless, we expect your continued cooperation to resolve 
any problems that may be identified. 

Please submit one market package of the drug when it is available. 

We remind you that you must comply with the requirements for an approved NOA 
set forth under 21CFR314.80 and 314.81. 
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If you have any questions, please contact Dotti Pease, Project Manager, at (301) 
594-5742. 

ENCLOSURE 

Sincerely yours, 

Robert Temple, M.D. 
Director 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 



cc: Originail NOA 20-449 
HFD-1 SO ID iv. files 
HF0-150/CSO/DWPease 
HF0-150/RJustice 
HF0-150/JBeitz 
HFD-1 50/YHsieh 
HF0-160/RWood 
HF0-1 50/MBrower 
HF0-1 50/JDeGeurge 
HF0-150171 O/SJWang 
HFD-1 50/71 O/CGneeco 
HF0-150/480/PZannikos 
HF0-1 50/480/ ARahman 
HFD-2/M.Lumpkin 
HF0-101 /L. Carter 
HFn-81 O/C. Hoiberg 
DISTRICT OFFICE 
HF-2/Medwatch (with labeling) 
HFD-80 (With labeling) 
HFD-40/DOMAC (with labeling) 
HFD-61 3 (with labeling) 
HFD-735/(with labeling) - for all NOAs and supplements for adverse reaction 

changes. 
HF0-560/0.Bowen (with labeling - for OTC Drug Products Only) 
HFD-021 /J. Treacy (with labeling~ 

drafted: dwp/May 6, 1996/c:pea~e\n20449.ltr 
rid Initials: LVaccari 5-6-96 

JBeitz 5-7-96 
YHsieh 5-7-96 
RWood 5-7-96 
JOeGeorge 5-7-96 
SJWang 5-7-96 
CGnecco 5-7-96 
MBrower 5-10-96 
ARahman 5-10-96 

final:dwp/5-10-96/revised 5-14-96 per RTemple 

APPROVAL (with Phase 4 Commitments) 
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Rhone-Poulenc Rorer 
500 Arcola Road 
P.O. Box 1200 
Collegeville, Pennsylvania 19426-0107 

Attention: James T. Molt, Ph.D. 
Senior O~rector, Regulatory Affairs 

Dear Or. Molt: 

Please refer to your July 27, 1 994 new druQ application submitted under 1ection 
505(b) of the Federal Food, Drug, and Cosmetlc Act for T1xotere (docetaxel) for 
Injection Concentrate. 

We acknowledge receipt of y~ur amendments dated October 1 3 and November 7, 
1994 and .January 20 and May 23, 1995. 

We have completed thtt review of this application as aubmit~ed w'th draft labeling, 
and it is approvable. Before the application may be approvet!, howaver, it will be 
necessary for you to submit revised draft labeling arid the following information: 

MEO_ICAL/PHARMACOLOGY ·TOXICOLOGY /CHEMISTRY 

We would like you to provide the data from which you concluded that degradate 
RPR 110928 was not 1 prognostic factor for the on11t of neurotoxicity. hi 
addition, we would like you to provide the maximum level of degradate RPR 
1 1 22248 found in lots used for phase 1 and phase 2 clinical trials and the numbers 
of patients exposed to that maximum. 

MEDICAL 

As was explained at the October Oncology Drug Advisory Committee (OOAC) 
meeting, many of the critical subgroup analyses carried out by RPR and utilized by 
the Committee in its deliberations on Taxotere have not bean provided in full to the 
FDA. 

1. Please provide case report forms for the 15 second line breast cancer 
patients with combined abnormalities of transaminase and alkaline 
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phosphatase. 

- ·-··-·----

2. Please provide case report forms for all second line breast cancer 
patients with baseline edema and/or effusions, in support of the claim 
that Taxotera may be given to patients with baseline fluid retention 
(your slide 36). 

3. Please provide tumor lesion measurements and your assessment for 
the 174 second line breast cancer patients treated in Japan and your 
assessment of anthracycline-resistance in this patient population. To 
expedite this submission, Japanese data could be submitted 
electronically, with minimal prior translation. If this data cannot be 
submitted in a timely manner, please explain why. 

4. Please provide a deta!!ed summary of all hematologic and non· 
hematologic toxicities observed in the 1 34 anthracycline-resistant 
patif.!nts on TAX233, TAX267, and TAX286, grouped according to 
baseline liver function (patients with combined elevations of alkaline 
phosphatase and transaminase vs. those without the combined 
elevations). 

5. Please provide details of the assessment of performance status over 
time for responders and non-responders that was presented at the 
October 1995 ODAC Meeting. Your slides 61·65 should be submitted 
along with supporting electronic data. 

6. IJnder 21 CFR 314.50(d)(5)(vi)(b), we request that you update your 
NOA by submitting all safety information you now have regarding your 
new drug. This update should provide the most recent information 
available on the cohort of patients premedicated with the 5-day 
dexamethasone regimen, including the median number of treatrnont 
cycles, median cumulative dose to onset of moderate/ severe toxicity, 
median cumulative dose to treatment discontinuation, rate of 
treatment discontinuation, and duration of fluid retention. Please also 
describe patient compliance with the regimen, adverse events 
attributable to dexamethasone (e.g., gastrointestinal perforation), 
supportive measures used to treat fluid retention, evolution of 
performance status during treatment, and response to docetaxel 
treatment. 
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7. We acknowledge your verbal commitment to conduct a physician 
education program. Please confirm in writing and provide a detailed 
proposal for review. 

In addition, the following points should be clarified: 

i . There were 26 deaths (out of 1327) reported to the NOA as of 
2117 /95, of which 19 were sepsis-related. In addition, between 1 /95 
and the present (10/25/95), there have been 16 toxic deaths reported 
to IND# , of which only 5 were sepsis-related. Please explain 
the apparent preponderance of non-sepsis related deaths among the 
reports to the IND this year. 

2. Please specify the number of toxic deaths and the cycle in which they 
occurred among the 9c patients with transaminase elevations in the 
March 1995 safety analysis of patients with liver dysfunction. 
Appendix V (3/95) indicates that there were a total of 5 toxic deaths, 
and 4 oc~urred at the first cycle. However, in your response of May 
23, 1995, there were 4 toxic deaths occurring after the first cycle in 
thii group. 

3. Please describe the specific symptoms that led to the designation of 
"severe asthenia" for each anthracycline-resistant patient with this 
reported toxicity, and explain, to the extent possible, why the 
presence of this toxicity did not lead to a report of deterioration in 
performance status in these patients. 

4. We would like to be able to describe in the labeling the fraction of 
patients who had infection complicated by the need for hospitalization 
or IV antibiotics. Please provide the incidence of infection requiring 
hospitalization of IV antibiotics by grade of neutropenia for 
anthracycline-resistant patients. 

CHEMISTRY /MANUFACTURING/CONTROLS 

The sensitivity and reactivity of the new drug subs~ance, docetaxel, and its 
synthetic intermediates, towards oxidation, acids, bases, heat, light and other 
reagents have resulted in a substantial level of observed impurities in both the drug 
sub::itance and the drug product. Because of a possible correlation between 
impurity levels and observed clinical toxicity, efforts must be made to reduce 
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impurity levels by improvements of in-process controls and the use of more 
sensitive analytical methods. Such changes will atso result in improved batch .. to
batch uniformity of both the drug substance and the drug product. 

1. The following comment/r~quest pertains to the drug substance HPLC 
analytical method: 

Your proposed changes of the method, by using a high performance detector 
and increasing· the injection concentration (not specified), to improve the limit 
of detection (LOO) to 0.02% and limit of quantitation (LOO) to 0.05% 
(appendix 1 9). are not adeQuate to detect the residual RP 61387 in the drug 
substance. The regulatory method selected to routinely control impurities in 
commercial lots should be capable of detecting an the impurities actually 
found. The LOO and LOO of the HPLC method can be improved by injecting 
larger quantities of samples. However, we are v.nable to determine the 
proposed increased injection concentration from appendix 19. Please specify 
the proposed increased injection concentration of the drug substance and 
justify it, using the response curves of docetaxal provided in appendix 13. 

2. The following comments/requests pertain to drug substance manufacturing 
process: 
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d. The second paragraph of page 40 of appendix 6 was mistakenly titled 
It should be "Filtration of OCU" instead. 

e. The saponification after the Darzens reaction 
involves The 

procedure calls for maintaining the reaction.mixture at room 
temperature for 20 hours. The reaction completion test and validation 
data to justify the reaction time need to be provided. 

f. No data were providtid to justify the reaction time of 4 hours for the 
esterification of phenylisoserine I 
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g. Ne1ther test for complstion nor data were provided to justify the 
reaction time for the protection of the side chain hydroxy group in the 
i101ef'ine derivative, RPR 104493 

3. The following comments/requests pertain to drug product specifications: 

a. Level• of impurities RPR 101118, RPR 102049, RP66779 + A and 
RPR 102512 are not individually controlled. Instead, they are included 
into "total related substances" in the proposed Taxotere~ drug product 
specifications. However, 11 shown in the limit for 
these "total related substances" is raised from % 1t the time of 
manufacture to % for the stability specification, indicating that 
these deg rad ants increased significantly during the stability studies. 
These result• clearly underline the need to better control these 
impurities. The justificatlon1 given to group them into "total related 
substances" and regulate with a total limit in the drug product 
1peclfication1 are not adequate. We recommend that individual 
specifications, based on appropriate preclinical and clinical data, be 
established for these impurities. 

b. It i& noted that: 

( 1) The increase of RP e 1 387 concentration during the stability 
study suggests that dccetaxel is degraded into RP 61387 and 
N+butyloxycarbonyl-3-phenyl-isoserine in Taxotere solution: yet 
tittle data on the detection and quantitation of i1oserine as 
degradant have been provided. 

(2) The t-butyloxycarbonyl (Boe) group on the side chain amino 
function in the docetaxel molecule is heat-labile. However, the 
potenti1I degradation pathway of the drug product through the 
cleavage of th., Boe group has not been addressed. 

We recommend that potential degradations of Taxotere through the 2 
pathways discussed in 1. and 2. be comprehensively examined. Degradsnts 
should be identified and quantitated, if appropriate. Validation data to 
demonstrate that the analytical method is specific 6nough to detect the 
potential degradant(s) should be provided as well. 

4. The following comments/requests pertain to the examination of the drug 
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product RPLC analytical method: 

Validation data to demonstrate that the proposed LOO and LOO of the 
prescribed HPLC analytical n.ethod is cap1ble of detecting and quantitating 
potential process impurities and degradants have not been provided. Given 
that the same HPLC conditions and method of quantitation (normalized area 
percent) are used for analyzing docetaxel and Texotere• and that tho LOO 
and LOO for a11aying docetaxel are being adjusted .to a more sensitive level~ 
the Agency does not believe that the proposed l.00 of % and LOO of 

% for Taxotera~ are acceptable. We have the following comments end 
recommendations: 

a. The amount of sample injected µgl for the analysis has not been 
adequately justified. 

b. Provide validation data to demonstrate that the proposed l.00 and 
LOO of the prescribed HPLC analytical method of the drug· product is 
capable of detecting and quantitating potential process impurities and 
degradants. 

c. The Agency acknowledges the applicant's concern that injecting 1 

more concentrated solution would also introduce more poly1orbate 80 
on the HPLC column with potential adverse effects on its selectivity 
and/or lifetime; however, the amount of the surfactant injected on the 
column can be minimized if docetaxel and its degradants are recovered 
from the drug product concentrate before the analysis. 

d. The procedures to prepare sample solutions for the drug product 
analysis as provided in p11ge 3·3·89 in the original NOA application 
(first paragraph, 3. 1 ·Solution $) read: 

Please explain. 

5. The following comments/requests perttin to the drug product manufacturing 
process: 

a. The time Omit tor the distil\ation of 
(conducted at should be 
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specified. 

b. Please verify whether the temperature of the drug product solution in 
the distillation step 

original NOA application. 

POST ·APPROVAL STUDIES AND ANALYSES 

We note that y~u have c:ommitted verbally to us and before the Oncology Drugs 
Advisory Committee to the completion of several ongoing and proposed studies. 
We will need a letter documenting your intent to complete and submit result• of the 
following studies as soon as possible after marketing: 
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LABELING 

We have enclosed our preliminary comments on your July 21, 1995 draft package 
insert. You will need to revise this according to the new indication and we 
anticipate that additional revisions will be needed once we have completed our 
reviews of the information requested above. 

In additic·n, a patient package insert should be provided, outlining specific 
directions, precautions, warnings or safety information patients should know to 
take this drug safely (e.g., patients should be alert to the signs and symptoms of 
tluid retention; the importance of taking prernedication, etc.). Please provide a draft 
patient package insert. 
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If additional information relating to the safety or effectiveness of this drug becomes 
available, further revision of the labeling may be required. 

In addition, please submit three copies of the introductory promotional mates . .JI that 
you propose to use for this product. All proposed materials should be submitted in 
draft er mock-up form, not final print. Please send one copy to the Division of 
Oncology Orug Products and two copies of both the promotional materiat and the 
package Insert directly to: 

Food and Orug Administration 
Division of Drug Marketing, Advertising and Communications, 

HFD .. 240 
5600 Fishers Lane 
RockvUle, Maryland 20857 

Validation of the regulatory methods has not been completed. At the present time, 
it is the policy of the Center not to withhold approval because the methods are 
being validated. Nevertheless, we e:\pect your continued cooperation to resolve 
any deficiencies that mey occur. 

Within 1 O days after the date of this letter, you are required to amend the 
application, notify us of your intent to file an amendment, or follow one of your 
other options under 21 CFR 314. 110. In the absence of such action FDA may take 
action to withdraw the application. 

The drug may not be legally marketed until you have been notified in writing that 
the application is approved. 

Should you have any questions, please contact Dotti Pease, Project Manager, at 
(301) 594-5742. 

Enclosure: Revised Draft Labeling 

Sincerely yours, /I } f U:ii' l l.w/~ I~) ~ i '1 ( ~; 
Robert Tem);ie, M.D. 
Director 
Office of Drug Evaluation I 
Canter for Drug Evaluation and Research 
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cc: Original NOA 20·449 
HF0· 1 50/0iv. File 
HFC·2/M.Lumpkin 
HF0-80 
HF0·100 
DISTRICT OFFICE 
HFD-244/SSherman {with draft labeling) . 
HFl>638 (with draft l1belingJ 
HFD-730 
HF0·8 
HFD·9/ASeifried 
HF0-150/DWPease 
HF0·150/JBeitz 

MBrower 
JOeGeorge 

YHsieh 
· RWood 

MMehta 
PZennikos 
SJ Weng 
$Wilson 

drafted: OWPease/1O·19·95/n20449.ltr 
r/d Initialed by: LVeccari 10·23·95 

VHsieh 10·23-95 
RWood 10·23·95 
SJWang 10-23·95 
SWilson 10·23-95 
PZannikos 10-23·95 
MMehta 10·23-95 
MBrower 10·24-95 
JOeGeorge 10-24-95 
JBeitz 10-24-95 ~ ,o(·'J..1 /'1-> 

. r/T: dwp 10-25-95: initialed by RJustice 10-25-95 
RDeLep 10·25-95 

Revised: dwp 10-26·95/n204492.ltr 
dwp 10·27-95/n20449.ltr .; 

APPROVABLE (AE) :"., .....f ~ ry,.,C-,.f' 
/c, ~ 



~ . . . -- --------



FINAL PRINTED LABELING HAS NOT BEEN SUBMITTED TO THE FDA. 

DRAFT LABELING IS NO LONGER BEING SUPPLIED SO AS TO ENSURE 

ONLY CORRECT AND CURRENT INFORMATION IS DISSEMINATED TO THE 

PUBLIC. 
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D . r c <l.1 c_ 
FEB 2 3 1996 

MEDICAL OFFICER REVIEW OF AMENDMENT TO NDA # 20-449 

TAXO'TERE1 (docetaxel) for Injection Concentrate 

November 3, 6, 21, 1995 and December l, l99S Submissions 

SECTION PAGE 
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2. Maximum I .evel of Degradate RPR-112248 2-3 

3. Japanese Oinical Experience with Docetaxel 60 mg/m' 3-7 

4. Seriou~ Adverse Events - Update 7-13 

:5. Safety Profile in Antbracycfine-Resistnnt Breast Cancer Patients 14-18 

6. Evolution of Performance Status 18-21 

7. Case Report Forms - Liver Dysfunction 22 

8. Case Report Forms - Fluid Retention 23-27 

9. Draft Product Labeling (December I, 1995) 28-30 

10. Physician Education Program 31 

11. Post-Approval Commitments 31-33 



I. De.tcriptlon of Oinlcal Data Sources 

RPR has submitted the following responses and documents as requested under the "MEDICAL" 
heading of the Octobi:r :7, 1995 Approvable Letter: 

Re1pon1e/Document Date Submitted 

Req11eat #h c- nport fo,,..1 - liver dy1fM•etlon 1113195 

Requm #21 c- nport form•. fluid reteatlM 11/3195, ll/619!1 

Roqueat #31 Jap- dlalcal 8Sporleilce 1112119!1 --
Req ... t #t1 Tosldty p ........ ID -.111_,.cU..-iwlltut 1112119!1 
brun.-r 

Requeat #!11 E"olutloll of performance •tam~ 1112119!1 

Rtq-1 #6: Safaty updata 1112~/95 

Rcq ... t #7: Phy•lcla• eclucatlooa proaram 11121195 

Oarlllatloll #11 a-at daatlu nported to the IND 11/319!1 

Clarll\cat!H #21 # daatlu ID 95 patlo11t1 with tra111a1111a- 1113195 
tlo"8lioa1 nportecl ID 3195 

Clarillcatioll #3: Severe ullloala ••d porformaace 1talu1 11121195 

Clarillcatlon #4: Pallntl with IDfoctloat requlrtn1 Nol 1ubmllled 
h01pllallZlllloa or IV antlblotla 

Draft product labella& ud palleal packa1e laoert 121119!1 

POll-Appro\'al c-mltmenll #I • #7 1112119!1 

In addition, the following information was submitted in the 11/21/95 document: RPR's response 
to the Phannacologytr oxicology questions regarding docetaxel degradates (RPR 110928 and 
RPRJ 12248), univariate and logistic regression analyses of febrile neutropenia (dataset upon 
request), and a discussion of the influence of baseline a-I-acid glycoprotein levels on PK and PD. 
These materiala will be reviewed by the Phanntrox and BioPharrn Divisions, respectively. 
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2. Maiimum Level o~ Dqradate RPR-112248 

RPR has submitted a list of seven patients who received a higher level(> 0.8%) ofdegradate 
RPR 112248, a degradate with questionable neurotoxicity in preclinical studies (Phannacology/ 
Toxicology request in the Approviible Letter). Two of these pati.,nts developed neurotoxicity in 
cycles following initial exposure; severe neurotoxicity may have contributed to treatment 
discontinuation in one of these patients, despite a clinical responS4,. Four patients came off study 
early due to disease progression, before it may have been possible: to observe neurotoxicity, and 
there is no clinical information available on one patient. 

Comment: This group of seven patients is not representative of the patients treated on pivotal 
trials. While the incidence of neurotoxicity (217) is in keeping with the 65% incidence of 
neurotoxicity reported (N• 134 anthracycline-resistant breast canc:er patients), the incidence of 
early withdrawals due to disease progression ( 4n) is more than double that observed in the 
pivotal trials. In these trials, only 27/134 or 20"/o of patients had dise1U.e progression as the best 
response to docetaxel. The dinlcal experience with esposure > 0.8"/• of RPR112241l ls 
insufficient to rule out the po11ibllity for the development of severre neurotosicity. If 
additional clinical data ls not available to clarify this point, then further tosicologic 
evaluation in mice (as previously described) may be required. 

Information on these patients was derived from annotated case report forms submitted to the 
original NDA on patients who died on study. Docetaxel clearance was known for one patient. 

Study 224: 
Patient • 46 year old male with small cell lung cancer who received docewcel 100 mg/m2 for 
five cycles. Docetaxel clearance was 34.4 Umin in cycle l. He was "exposed" in cycle 3, and 
developed grade 3 neurosensory and neuromotor toxicity, and moderate neuralgia in cycle 5. He 
was taken off study due to adverse events (those listed above plus severe skin toxicity) after cycle 
5, despite a partial response. 

Study 225: 
Patient 71 year old male with adenocarcinoma of the lung who received docetaxel 100 
mg/m2 for three cycles. He was "exposed" in cycle 1, but was taken off study after cycle 3 due 
to disease progression. 

Study 245: 
Patient exposed in cycle 1, no clinical information availahle 

Patient 65 year old male with malignant fibrous histiocytoma who received one dose of 
docetaxel I 00 mg/m2

. He h.;.i baseline grade 2 neuromotor symptoms (difficulty with walking, 
dexterity, gross movements, strength). He was "exposed" in cycle 1, but was taken off study after 
this cycle due to disease progrenion. 
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Patient 34 year old female with malignant fibrous histiocytoma who received docetaxel I 00 
mg/m2 for two cycles. She was "exposed" in cycle 1, but was taken off study after cycle 2 due 
to disease progression. 

Patient SS year old female with leiomyosarcoma who received docetaxel 100 mg/m2 for 
three cycles, then reduced to 7S mg/m2 for one cycle. She was "exposed" in cycle 1, developed 
moderate paresthesias in cycle 4, and was taken off study after cycle 4 due to drug toxicity 
(including febrile neutropenia, grade 4 stomatitis and skin toxicity, and grade 3 elev~.tion of 
bilirubin). 

P11tient 63 year old male with leiomyosarcoma who received docetaxel 100 mg/m2 for two 
cycles. He WL'I "exposed" in cycle 1, but was taken off study after cycle 2 due to disease 
progression. 

3. Japanese Clinical Experience with Docetaul 60 mg/m1 

RPR has submitted a new analysis of the efficacy data in 174 breast cancer patients previously 
treated with chemotherapy ("MEDICAL" Request #3 of the Approvable Letter). This data wa.~ 
assessed by a committee of Japanese: investigators in accord&nce with the "Criteria for Assessment 
of Direct Efficacy of Chemotherapy for Solid Tumors" proposed by the Japanese Society for 
Chemotherapy, and with "Rules on Dealing with Breast Cancer" proposed by the Society for the 
Study ofBrcast Cancer. According to RPR, this data has not been "reviewed by an independent 
panel as were the pivotal US and European breast cancer clinical trials". 

Comments on Baseline Characteristics: 

I. In the Japanese trials, the breakdown of patients by intent of prior chemotherapy or number of 
prior chemotherapy regimens is not appreciably different from that found in the 3 pivotal trials, 
T AX233, T AX267, and T AX286. The median time elapsed between last chemotherapy and start 
of docetaxel was one month longer in the Japanese trials. See Table I below. 

2. Four patients in Japanese trials had received addition&! chemotherapy after anthracycline and 
prior to docetaxel. Note that the T AX233 and T AX1.67 protocols permitted patients to receive 
up to 4 cycles of a non-anthracycline-containing regimen after documentation of anthracycline
resistance. The study reports, however, do not indicate the number of such patients entered. 

3. The median duration of prior anthracycline therapy was longer in the Japanese studies (3. 5 
months, range 1-11 months) as compared to the 3 pivotal trials (I. 6 months, range I day - 8. 6 
months). This difference may be related to the numbers of patients entered with PD as best 
response to prior anthracycline in the various trials. In the pivotal trials, there were, in fact, only 
I 06 (of 134) patients who had a documented response to prior anthracycline. Of these, 53 or 
50"/o had PD as best response to prior anthracycline, as compared to 21 of92 (23%) patients in 
late phase 2 Japanese trials. (See MO Review of Amendment to NOA# 20,449, 10/24/95, p. 67, 
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for docetaxel response rates in the 3 pivotal trials by response to prior anthracycline). 

Table 1 
Comparison of Baseline Patient Characteristics in Japanese and US/EORTC Trials 

Chancterladc 

Prior Tx 
Adj/neoldj only 
Adv only 
Adjhleoldj + Adv 

II of Prior Regimens 
I 
2 
3 
>3 

Time si1!ce last 
chemo 

Medim (mos) 
R"'lle (mos) 

'Table 13, 8·38-70 
'Table 13, 8-44-71 

Jap•••• TAXl.13' 
60•11•' 100•11•' 

N•174 N-41 

32(18%) 4 (IO'Ye) 
70(40%) 22 (S4o/o) 
72 (41%) IS (36o/o) 

64 (37%) J 5 (37%) 
72 (41%) 19 (46%) 
30 (17%) 7 (17%) 
8(5~) 0 

2.S 1.3 

'Table 18, 9-12·203 
• 3 or more prior regimens 

Comments on Response Rates in Patient Subgroups: 

TAX267' TAX186' 

100 •II•' IOOm&im' 
N-42 N-!11 

2 (5,,.) 6 (12o/o) 
14 (33%) 20 (39%) 
26 (62%) 25 (49%) 

9 (21%) 23 (45%) 
20 (48%) 23 (45%) 
12 (29%) 5 (10%)' 
I (2%) . 

J.2 1.4 

I. Table 3.2 oflhe November 1995 submission (page 8) lists objective response rates in Japanese 
trials related to the number of prior chemothtrapy regimens received. These were: 41 % for I 
prior regimen, 49"/o for 2 prior regimens, 53% for 3 prior regimens, and 25% for more than 3 
regimens. Comparable analyses were not provided in the NOA for the T AX233, TAX 267 or 
T AX286 trials. 

2. Objective response rates to docetaxel by intent of prior chemotherapy (patients with prior 
adjuvant/neoadjuvant treatment only vs patients with prior treatment for advanced disease) were 
similar across trials.. See Table 2 below. 

3. Early phase 2 Japanese trials included 35 patients who had received prior anthracycline 
therapy. Of these, 7 had either NC or PD as best response to prior anthracycline. The objective 
response rate in this group was 29"/o (217). This finding is similar to the objective response rate in 
the TAX286 trial which demonstrated a 29"/o response rate (12141 patients) with anthracycline 
resistance defined in this way. Note that this definition is more restrictive than that used in the 
T AX233 and T AX267 trials, or for the proposed indication for docetaxel. 
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4. Late phase 2 Japanese trials included 92 patients with prior anthracycline exposure. Of these, 
21 were reported ti> have PD as best response to prior arithracycline; the objective response rate 
in this group was 33%. This compares favorably to response rates in this patient subgroup treated 
on the TAX233, TAX267, and TAX286 trials (see Table 2). Again, this definition of 
anthracycline-resistanee is more restrictive than that for the proposed indication. 

Table2 
Comparison of Response Rates in P&tient Subgroups in Japanese and US/EORTC Trials 

OP.It Japan- TAXlll TAX167 TAXl86 
by 60 msfm' 100 .. ., •• 100 •al•' 100 • ., •• 

Patleat Subtroup N-174 N-41 N-42 N-Sl 

ORR by Prior Tx 
Adj/neoadj Only 18/32 (561/•) 314 (751/o)' 112 (SO%)' ')/5' 
Advanced 61/142 (42%) 16/37 (43%)' 20/40 (50%)' l2/33 (36%)' 

-
ORR in Pis with PD 
as Best Respamc 10 7121 (331/o) 4/13 (31%) 5/1~ (33%) 9/2S (361/1) 
Prior Antbncycline 

'Table 4.10, 8-39-188 'Table 4.10, 8-45-232 'Table 30, 9-12-221, N• 38 evaluable pauents only 

S. Recall that similar response rates have been noted with 3- and 24-hour infusions of paclitaxel 
for the subgroup of patients having PD as best response to prior anthracycline. A response rate of 
27% (8/30) for paclitaxel 175 mg/m' over 3-hours (Bristol-Myers Squibb randomized phase 3 
trial) was confinned by this Division, and a response rate of32% (10131, 95% CI: 18-40"/o) has 
been reported for paclitaxel 250 mg/m1 over 24-hours (Seidman et al., 13, JCO, 1995). 

6. RPR's submission fails to discuss the 50 additional responses that occurred among the 
remaining 99 patients previously treated with anthracydine in the Japanese trials. (Table 
16, Japanese Clinical Experience, 1121195 submission, stated that there were a total of 59 
responses among 127 patients (47%) previously treated with anthracycline.) These responses 
presumably occurred in patients who either a) had a prior CR or PR to anthracycline in the early 
phase 2 trials, or b) had a prior response of CR. PR. or NC to anthraCycline in the late phase 2 
trials. To completely describe the responses seen in Japan and to perform a fair comparison 
to responses aeea in the 3 pivotal trials, RPR should provide the number of responses that 
occurred in patkatl in the foUowing groups: a) those with an initial CR or PR, then PD on 
anthracydine, b) those with an initial response of NC, tben l'D on anihracycline, and c) 
those wirh prolftlsion on adjuvant anthracycline. Given the similarity in response rates for 
the 60 and 100 mg/m' doses among patients presenting with the "worst case scenario" (i.e., PD as 
best response to prior anthracycline), it is unlikely that the response rates in Japan will be inferior 
in patients with more responsive disease. 

7. The proposed indication for docetaxel as treatment for mthracycline-resistant breast cancer 
does not specify that patients must have disease that was unresponsive or responsive to 
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anthracycline prior to progression. Recall that the response rate among docetaxel-treated patients 
on pivotal trials (I 00 mi'm') with unresponsive disease WU not statistically different fron' the 
response rate among patients with responsive disease (p-0.312, MOR. 10/24/95, p. 67). Similar 
conclusions have also.been reported for paclitaxel by Seidman et al., 13, JCO, 1995, and by 
Wilson et al., 12, ICO, 1994 [and personal communication with Dr. Wilson]). 

Commentl on Appendlce1 I and D: 

1. Appendix I provided the "overall response" usessr.tent for eiu:h of the 174 previc0usly treated 
breast cancer patients ii! Japaneie trials. A total of79 objective resp<1nses are listed. This 
corresponds to the information previously reported to the Agency (Table 14, Japanese Clinical 
Experience, 7/20/95). The methodology used to determine thei~ responses was not provided. 

2. Appendix D tabulated the tumor measurements in 152 ofthe11e patients who had measurable 
disease. T11ere were several discrepancies in how the indicator lesion was described in Appendix I 
vs II (e.g., "breut" was often listed u "skin", "soft tissue" or "subr.utaneous"). Different 
indkator lesi"ns W"1'e listed for the same patient in the two appendices. This reviewer was able to 
confirm "lesion" responses in 48 patients u.\ing the inoicator lesions noted in Appenc\ix ll. The 
rHponses in the remaining 31 patients could not be confirmed for the following reasons: 

Table3 
Status of "Lesion" Retpon1ts in Japanese Trials a1 Presented In Appendilr. 0 

. 
"Lesion" Responses (N•79 Patients) Patient ID -

Re1pon1e In Indicator lealon(1) conftl'llMd by 
reviewer (N"'48) 

. 
a .. pon1e Ht -n.....i" weekl later (N•t6) 

Tumor meuu-u .i..1n1 -dy, or dlteue 
Doi meuurable (N-7) 

--· 
Meuu-1 of ladlcator lealon wu 1111ldlmemlot>..J 
(N-4) 

Reviewer dlt•1-•I wllli __ , ol NlpoDH 

11 aolff In Appeadb 1 (N-4) 
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Comments: Appendix D tabulations were incomplete in several respects u noted in the table 
above. Data on all indicator lesions for all cycles would allow confinnation of objective responses 
luting ? 4 weeks. Ir ~R hu not audited the Japaneae 1ltes, It 1hould be 1tron1ly 
encoura1ed to do ao. 

Even if additional data is not forthcoming, and/or the 45°1. "overall response" rate has been 
overestimated in Appendix I, a response rate of28% (48/174, intent-to-treat, usuming all 
measurable indicator lesions have been counted) is not insignificant in patients with previously 
treated breut cancer. Prior exposure to anthracycline in these patients hu not been provided, but 
should be euily retrievable. 

The product label should lndude accurate and complete nfety and efficacy information on 
docetaxel. For some patients, dos1:11 below 100 m&/m' will undoubtedly bl! used. To tbe 
cir.tent possible, the proposed label should be amended 10 that practlcln1 oncolo1i1ts are 
made aware orthe riskl and benefits or admlnlsterin1 do1ea below 100 msJm•. 

4. Serious Advene Events - Update 

The following updated information on fatal and non-fatal adverse events wu sublT'jtted in 
response to "MEDICAL• Request #6 of the Approvable Letter. 

• Deaths 

RPR reported a total of 145 treatment-related deaths among 5,083 patients treated with docetaxel 
100 mg/m' every 21 days, regardless of tumor type or pretreatment characteristics. These 
patients were treated between 10/2/9-0 and 10/3 1 /95. Of these, 88 deaths were due to infection 
and 57 to "other" treatment-related adverse events, not otherwise described in this submission. 
See Table 4 below. 

RPR also reported a total of 88 treatment-relat~ deaths among 4,452 patients treated with 
docetaxel 100 mg/m' every 21 days, regardless of tumor type or pretreatment characteristics. 
These patients were treated between 7/1/94 and 10/31195. Of these, 56 were due to infection and 
32 to "other" treatment-related adverse events, not otherwise described in this submission. 

Comment: II the 1econd cohort described above i1, in fact, a subset of the total number of 
patienta treated, then there would have been 631 patients treated early on (between 1012190 
and 6130/94) that eir.perieuced !57 treatment-related deaths, for a 9•/a toir.ic death rate. Of 
these, 32 would have been due to infection, and 25 to "other" adverse events. These events 
should have been captured in the original NOA, submitted 7127/94. However, that document 
reports a total of 17 treatment-related deaths among 912 patients treated at 100 or 75 mg/m', for 
a 1.9"/o toxic death rate (8-117-69). Of these, 14 were due to infection, and 3 to (>!her adverse 
events (one patient with ·cardiac failure/pulmonary edema, one with hemiparesis and drowsiness, 
and one with gutro-intestinal hemorrhage oue to thrombocytopenia in the setting of liver 
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dysfunction). That document also reported one toxic death and 21 unrelated deaths among 256 
patients receiving a range of doses (S-130 mg/m'/cycle) on phase I trial5 

. Table4 
Fatal Advene Eventl Amons Patlentl Treated with Docetaul 

at an Initial Dome of 100 ms/m' 

Cause of Death 

Trut-l·Related 
Total 

lafectloll 
Otller 

Uanlalecl 

AUdeall11 

N•!,083 
10/2/90-10/31"5 

145(2.1%) 
18(1.7%) 
57 (1.1%) 

5ll (10.1%) 

656 (l:Z.!1%) 

N• 4,4!2 
71119'. 10/31"5 

M(l.11%) 
56 (t.3%) 
32 (0.7%) 

325 (7.3%) 

... 3 (!1.3%) 

N• 912• 
ISS, Ort11Dal NDA 

(pllue 2 oaly) 
7127/!I .. 

17 (l.!1%) 
l .. (l.5%) 
3(0A%) 

55 (6.0%) 

72 (7.!1%) 

•stucly cu~ elate 10/31/93 la US trtala, 12115"3 la !Mropu11 trtall1 N IDduclea 75 patlaats wllo wen tnatecl 
al an Initial cl.- of 75 m&fm'. Deatlla nporUd llen-n 01Mlucly, Le., wttlllll 30 claya oltlle lut clocetuel 
IDtu•lon. la flld, tlien were a tol.ll of ICM fataUtlM II tlloH occunta1 after 30 clay1 an lllcludecl, for an overaU 
dealb rate of 15. .. %. 

I. RPR must explain the apparent treatment-related death rate of 9"/o among the 631 patients 
treated prior to 111194 as described in this submission. This figure is in serious disagreement with 
the 1.9% toxic death rate reported among 912 patients in the original NDA, and the 2% toxic 
death rate reported among 1327 patients at the ODAC Meeting in October 1995. The number of 
treatment-related deaths occurring on-study (within 3 O days of docetaxel infusion) and beyond 3 O 
days should be enumer&ted for the "infection" and "other" categories for the early (N-=631) and 
lat.er (N=-4,452) cohort of patients. 

2. Assuming that the majority of infectious deaths likely occurred on-study, this data raises the 
concern oflate-occurring "other" treatment-related deaths not previously reported to the Agency. 
RPR must submit its assessment of the 57 "other" treatment-related deaths occurring among the 
total cohort of5,083 patients, along with case report forms for each of these patients. 

• Additional Concem1 Rqardin1 Treatment-Related Deaths 

1. Clarification point #1: There were 26 deaths (out of 1327) reported to the NDA as of2/l 7/95, 
of which 19 were sepsis-related. In addition, between 1/95 and the present (10/25/95), there have 
been 16 toxic deaths reported to IND , of which only 5 were sepsis-related. Please 
explain the prepor.derance of non-sepsis-related deaths among the reports to the IND this year. 
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RPR seated that all safety reports "were filed for 11.DJlXpected serious adverse events. The 
preponderance of non-septic, related deaths in the 1995 Safety Reports reflects the fact that 
Safety Reports are no longer required to be tiled for Septic Deaths which are now considered 
'expected'." 

Following receipt of this response, the Division requested that all treatment-related deaths, 
including sepsis-related deaths, continue to be reported as Safety Reports to the IND. RPR has 
agreed to do this. 

Since 1/95, there have been a total of32 treatment-related deaths reported to the IND, with 16 
deaths reported since the Approvable Letter was issued on 10/27/95. A brief description of these 
events is tabulated below. There were 16 deaths reported among breast cancer patients, 9 of 
which occurred in cycle one. Additional clinical details are appended. 

Table 5 
Patient Deaths Reported to IND '.January I, 1995 - Present) 

Study/Patient# Demogrephics Docetaxel Cause of Death/ 
Dcse/Cycle Related Symptoms 

TAX·EAP 
43 yo frmale, brcut ca 7 S mglm'. cycle I Diabetic ketoacidosia 
S I yo female. breast ca SO mglm2, cycle I Myocardial infarction 
63 yo female, breast ca 100 mglm'.. cycle I Neutropcnic sepsis, ?PE 
58 yo female, breast ca 75 mglm', cycle I •~tracerebral event, CNS mets 
62 yo female. breast ca 100 mglm', cycle 2 Renal failure, pnew11onia 
43 yo female, breast ca JOO mglm2

, •'Ycle I Neutropcnic sepsis, PE 
SS yo female, breast ca JOO mglm', cycle I Unexplained death 
4 7 yo female, breast ca I 85 mg, cycle 3 Pulmonary edema, infection 

TAX-264 
74 yo female, breast ca 100 mglm2, cycle 7 GI, vaginal bleeding, 

prolonged PT 

TAX·V-301 
61 yo male. lung ca JOO mglm'. cycle 5 Unexplained death, disease 

progression 
7 i yo female, breast ca l 00 mglm'. cycle I Cardiac arrhythmia 

(pre-existingi 
56 yo fem•le, breast ca 7 S mglm2

, cycle 3 Anuarca, ucitcs (no liver 
mets), jaundice, hemorrhage 

58 yo female. breast ca 125 mg. cycle 2 Neutro~ic sepsis 

3 S yo female. breast ca 100 mglm'. cycle I Acute CNS bleed, grade 4 
thrombocytoper.ia 

TAX-SI.()() I 
58 yo female, breast ca JOO mglm', cycle 3 Unexplained death 
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Table 5 - Continued 

Study/Patient# Demographics Docetaxel Cause of Death/ 
Dose/Cycle Related Symptoms 

TAX·V-Compa 
62 yo female, bre.ut ca not reponed, cycle I DIC. liver failure, liver melll 
71 yo female, breul ca 75 ms/m'. cycle 3 Ncu:ropenia, mucosilis, 

diarrhea 

T AX·Sl-002 
61 yo male, lung ca I 00 ms/m'. cycle 2 Pulm abscess, pericarditis, 

renal failure 
51 yo male, luns ca 100 ms/m'. cycle I Sudden death, WBC 0.4, 

severe diarrhea 
63 yo male, lung ca 100 ms/m', cycle I Sudden death, dyspnea, 

cardiac pain, WBC 0.3 
73 yo fernale, lung ca 75 ms/m', cycle 4 OJ bleed, neuropathy 

TAX201 
65 yo male, luns ca 75 mg/m1, cycle 4 Sepsis, respiratory distress 
68 yo male, lung ca SS ms/m1, cycle6 Unexplained death 

TAX320 
60 yo m,Je, .lung ca 100 ms/m1, cycle I Severe dyspnea 

TAX·V-298 
SO yo male, lung ca 75 mg/m1, cycle I + Neutropenic sepsis, CV A 

navelbine 

TXB·201 
53 yo male, luns ca 100 mglm1, cycle 3 Dyspnea, hemoptysis 

TAX020 
69 yo male, luns ca 75 ms/m1

, cycle I + Cardiac arrest, history of hean 
ciSJJ:atin disease, diabetes mellitus 

TAX-V-216 
61 yo male, head & neck I 00 mglm', cycle 2 + UneKplained death, grade 2 
cancer c1splalin neutropenia 

TAX-V-238 
70 yo male, tonsil ca 100 mg/m1, cycle 3 Un~Kplaincd death, grade 4 

neutropenia, asthenia 

TAX-V-042 
SS yo male, 75 mg/m1

, cycle 3 + Ncutropenic sepsis, 
leiomyos.arcoma ifospharnide pulmonary infection 

TAX-037 52 yo male, 70 mg/m1
, cycle 3 Intestinal pcrt'oralion 

lymphoma 

TAX·UK.203 64 yo female, 75 mglm1
, cycle I Severe nausea, vomiting 

ovarian cancer -
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2. Clarification point #2: Ple-ase specify the number of toxic deaths and the cycle in which they 
occurred among the 95 patients with transaminase elevations in the March 1995 safety analyai• of 
patients with liver dysfunction. Appendix V (3/95) indicates that there were a total of 5 toxic 
deaths, and 4 occ:urrC!I in the first cycle. However, in your response ofM:ay 23, 1995, there were 
4 toxic deaths occuning after the first cycle in this group. 

The data as presented in March 1995 are correct. The May 23, 1995 submission "should have 
read that there were 'four toxic deaths 11 first cycle'.• 

• Non-Fatal Docetaxel-Related Serious Advene Events 

RPR reported a total of 1861 serious adverse events related to docetaxel among 4,452 patients 
treated with an initial plaMed dose of docetaxel I 00 mg/m2

. These patients were treated between 
7/1/94 and 10131/95 and inc!ude all tumor types. The "estimated incidence" of these events is far 
lower than that reported among 912 patients evaluable for safety in the original NDA, except for 
the incidence of sepsis which has doubl~d for tne cohort of recently-treated patients. See below. 

Table 6 
Non-Fatal Serious Adverse Events Related to Docetaxel Initial Dose of 100 mc/m2 

Adv1n1 Event N• <t,452 N•912 
"Estimated lnclden~" ISS, Ort1lnal NDA • 

711/94. l0/3ll9S 7127195 

Neutropenla 3.0"I. 8.t"'I. -· 
Febrile Neutropenla l l.O"lo 24% 

Infection 1.7% 9..&% 

Pae11monla 1.2% 1.2% 

Sepsb 1.8% 0.8% 

AUe"SY/AHSR 0.6% 5.2% 

Asthenla 1.1% l.2"1. 

Fluid ReteatlH 0.6°1. 4.7% 

Neurolo1k: Dltenlen 0.5% l.J'1. 

Skin Toslclty o.s•;. 2.3'1. 

Stomatltb 0.6% 1.1'1. 

Nausea/vom1tln1 2.8'1. 4.2% 

Diarrhea l.9% J.0~'· 

*N Includes 75 patlen11whowere treated at.,. Initial dooe of75 ms/m1; Table la, 8·11'·72 
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I. These results should be interpreted with caution, given that information is not provided on the 
duration of follow-up for the new cohort of patients. This is most critical for the chronic non
hematologic toxicities (fluid retention, neurologic disorders, skin toxicity, asthenia). Despite the 
declines reported in neutropenia and febrile neutropenia events, and stable incidence of 
pneumonia, the incidence of sepsis has doubled Clarification or the methods used in the 
follow-up of thae patients, duration of follow-up, and RPR's assessment of the increa1ed 
Incidence of sepsbi events 1hould be requested. Given the vast number of patients treated 
with docetaxel at the proposed dose and schedule 1ince submission of the original NDA, 
and the time elapsed since the last formal safety update (4-month safety update, November 
1994, reported on 1010 patients tnated at 100 or 75 mg/m2), a more comprehensive 1afety 
summary is warranted at thil time. This summary should include annotated case report 
forms for patients withdrawn from treatment for adverse events and for patients dying on 
study (eicluding tlte 57 patients above whose complete case report forms are being 
requested). 

• Fluid Retention 

There are now 20 I breast cancer patients from 5 studies who are :valuable for the effect of S-day 
dexamethasone premedication on fluid retention. These patients were enrolled on phase 2 
(T AX264, T AX296) and phase 3 (T AXJOJ, T AX304, and T AXJ 11) trials, and have received a 
median of 4 treatment cycles (range 1·14+) and a median cumulative dose ofdocetaxel of393 
mg/m2 (range S-1081+ mg/m2

). Recall that the experience reported at ODAC included only 104 
evaluable breast cancer patients who had received a median of3 treatment cycles. Of these, 32 
patients had received a media:i ofS cycles (range 1-13), and a median cumulative dose of40S 
mglm1 (range 99-975 mg/m2). The table below summarizes the expenf'nce in the cohort oflOI 
patients compared to the original 32 patients. 

Table 7 
Effect of 5-Day Dexamethasone on Fluid Rctent!on 

N~ 32 patient cohort N= 20 I patient cohort . 
Severity of Fluid Retenlion 

·•DY crade 4~"1. 50"/o 
·mild 19"1. 26"1. 
-moderale 19% 17"/. 
-1evere 6•/. 6•/. 

TnalmeDI Dilc<>ntlauatlon1 3.1% 1.!1% 

Medlar. cumulative d- to ontet 
·•DY crade 508 396+ 
-moderate/1enn 746 705+ 

The median duration of fluid retention among the 201 patients was 26 weeks (range 0.1-46+ 
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weeks), calculated from the onset of any fluid retention. Altogether 59 of these patients required 
diuretic therapy during 89 treatment cycles. No information was provided on the frequency of 
drainage procedures. Evolution of performance status scores was provided for the 201 patients at 
cycles 2, 4, and 6. RPR stated that these scores demonstrate stabilization or improvement for the 
majority of patients. 

Full doses of.S-day dexamethasone as recommended (8 mg bid for S days) were taken in 745 
(83%) of 902 docctaxel cycles administered to the 201 patients. 

RPR reported the following occurrence of gastrointestinal side effects potentially attributable to 
docetaxel. Bowel perforation has been reported in 3 out ofJ,036 patients (0.1%) who received 
the 5-day dexamethasone premedication vs I case out of 1,416 patients (0.07%) who did not 
receive 5-day steroids. Gastrointestinal hemorrhage has been reported in 7 out of 3, 036 patients 
(0.2%) who received the S-day dexamethasone premedication vs 1 case out of 1,416 patients 
(0.07%) who did not receive 5-day steroids. 

Comments: 

1. The findings in the 201 patient cohort (incidence of moderate/severe fluid retention, median 
cumulative dose to onset, duration of fluid retention) appear to be comparable to those previously 
reported. 

2. The data provided on performance scores are difficult to interpret as only one-third to one-half 
as many patients remained on study at cycle 6 compared to cycle 2, and PS was unknown for up 
to 35% of patients at some of the time points. 

3. Gastrointestinal hemorrhage or perforation are potentially life-threatening adverse events. GI 
hemorrhage has resulted in at least 4 deaths (3 out of 1327 patients reported at ODAC in October 
1995, plus I or 2 patient deaths reported as Safety rl'ports to IND since l/9S as 
indicated in Table 5). In addition, there have been two cases of bowel perforaticn recently 
reported to the Agency on 10124 and 11116195 that would not be included in RPR's report above. 
Details regarding use of 5-day premedicalion in these cases, and RP R's assessment of the causality 
of these events would be helpful. 

3. Data available on the 3,036 patients who received the 5-day dexamethnsone 
premedication 1hould be submitted in a formal 3nfety update. 
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S. Sarecy Proftle In Antbracydlne-Rabtant Breast Cancer Patients 

RPR has submitted the safety profile of docetaxel for the 134 anthracycline-resistant breast cancer 
patients treated on the pivow trials TAX233, TAX267, and TAX286 ("MEDICAL" Request #4 
of the Approvable Letter). This profile was reponed, in pan, at the October ODAC Meeting. 
Seven of these patients were considered to have liver impairment at baseline defined as: 
SGOT/SGPT > l.S x ULN and AP> 2.S x ULN. The remaining 127 patients had either 
completely normal liver function or isolated elevations of transaminases or alkaline phosphatase 
and were considered to have "normal" liver function at baseline. Tables 8 and 9 below summarize 
the common hematologic and non-hematologic toxicities for the subset of anthracycline-resistant 
patients. The findings reported for 1070 patients (treated on phase 2 studies, all tumor types) and 
for the subset of 297 second line breast cancer patients are shown for sake of comparison. At the 
October meeting, ODAC recommended that patients with liver dysfunction defined in the manner 
described be excluded &om treatment with docetaxel. 

Table 8 
Patients without Liver Dysfunction 

To11dty AU s-d Une Bruat CA Antbracycllne-lluiltant 
N-1028 N•282 8l'UltCA 

N-127 

Neutropenla 97% 99% 99% 

Neutropenla, 1nde 4 10% 92% 9l5"o 

Febrile Neutrope•la 13% 160/o 22°/o 

1iarect1H1 19% (50/o) 230/o (60/o) 2S% (7%) 

Tbroaibocytope•la 9% 14% 120/o 

Septic Deatb1 l.S% 1.4% 0.1% 

s-atltil 44%(6%) 570/o (9%) 560/o (9%) 

Skin Toslclty 610/o (7%) 570/o (80/o) 62% (10'/o) 

FluldRatntta. 52%(9%) 59'/o (lO"lo) 57"/o (9"/o) 

Neu_,,. 52% (4%) 53% (4%) 66"/o (7°11.) 

Altltnia 69%(12%) 71 "lo (19'Yo) 800/o (23%) 

No•1eptlc Deatb1 0.3% 0 0 

Fl1um ID panntb- nrer to 1radea 3 + 4 or Hven toslcltla 
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Table9 
Patients with Liver Dysfunction 

To11ctty AU.. Second lJne Breul CA Aalbrac:ycll.ne-RuillHI 
N•.C2 N•l5 Breu1CA 

N•7 

Neulropenla 93% 100% 100% 

Neulropeala, 1rade 4 79% 17% 100•1. 

Febrile Neutropnla 24% 40% 43% 

lllfectlona 33%(17%) 40%(17%) 71'1'8 (57%) 

Tbrombocylopenla 29'Y. (7%) 53%(20%) 71% (l4'Yo) 

Septic Dealba 4.1% 6.7% 14.J'Y. 

Slomalllla 43% (l7%) 60%(40%) 71%(57%) 

Skin Tollclly 62% (l2%) 67%(20%) 57%(14%) 

FluldReteella 36% (10%) 53%(13%) 57% (14~) 

Neuroaenaory "%(0) 33%(0) 43°/o (0) 

A1theala 52%(14%) .C7%(20%) 43'Yo (29%) 

NoaHpllc Death• 7.1% 13.3% 14.3% 

Fl1ureo la pareatb- refer lo 1redea 3 + 4 or HVere toslclllu 

The most recent version of the proposed package insert, submitted December I, 1995, indicates 
that there were 29 patients of the 127 with nonnal liver function tests at baseline that received the 
recommended premedication regimen. Of these, only 3 (11 % ) experienced any fluid retention and 
I patient (3.6%) had severe fluid retention. In addition, there were 3 patients of the 7 with 
abnonnal liver function tests at baseline that received the recommended premedicati.on. Of these, 
two patients experienced fluid retention, and one of these cases was severe. Comment: The 11 % 
overall incidence reponed here is much lower than the 50% overall incidence reported for the 20 I 
patient cohort (see Table 7). 

• Additioaal Concems Regarding Advene Events 

I. Clarification point #3: Please describe the specific symptoms that led to the designation of 
"severe asthenia • for each anthracycline-resistant patient with this reported toxicity, and explain, 
to the extent possible, why the presence of this toxicity did not lead to a report of deterioration in 
performance status in these patients. 

Severe asthenia was reported in 431786 cycles (5.S%) administered to 311134 anthracycline
resistant patients (23%). Twenty-nine ofthesr uatients had normal liver function at baseline, 
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while 2 b!u! abnonnal liver function. Of the 43 events of severe uthenia, 30 were reported as 
fatigue, 6 were reported u weakness, S were reported as asthenia, and 2 were reported as fatigue 
and weakness. "The duration of these events was usually a few days, therefore, the overall 
perfonnance status reported for the cycle was not adversely affected. Among the 43 cycles with 
severe asthenia. no PS > 2 was reported, and PS • 2 wu reported only in 7 cycles." 

Comments: 

I. Valero et al., JCO 13 :2886-2894, 1995, state that there were 19 patients with severe asthenia 
on the TAX233 trial vs 16 in RPR's study report (Table 43). If this is the cue, then the 
number of anthncydine-miltant patients with severe uthenia is 34 or 2S9/e. 

2. Case report fonns of l S second line breast cancer patients with abnonnal liver function at 
baseline and of 56 patients with baseline fluid retention were reviewed. Perfonnance status scores 
were recorded by checking the appropriate box, at the start of a treatment cycle. For some 
studies, investigators were required to write in each adverse event for each cycle, while for other 
studies, adverse events, including asthenia, were listed on the case report forms, and investigators 
would write in comments when appropriate. Thus, direct correlation between performance 
status and the occurrence of uthenia or other advene events was generally not ponible if 
these events were short-lived. Convenely, chronic, serious advene events would be 
expected to affect performance status recorded at the start of subsequent cycles. 

Specific examples below suggest that fatigue, and associated symptoms ofmyalgias or weakness, 
could be chronic in nature, and/or associated with PS > 2, especially when drug-related toxicities 
developed concurrently with disease progression. Note that patients • on the 
T AX233 trial, patient on T AX267, and patient on the T AX264 trial were 
anthracycline-resistant. 

T AX233, patient Chronic fatigue, PS -· 2 
46 year old female with breut cancer metastatic to lymph nodes who received 5 cycles of 
docetaxel. Baseline PS= 80% on lf5/93, the day docetaxel was started, declining to 70% at the 
start of cycle 4 (3/12193). Moderate fatigue was recorded beginning 2118, worsening to severe 
between 3112 through 4/15. This patient also had severe edema between 3/30 and 4/IS. On 4/15, 
PS remained at 70"/o, and a fifth dose was giv1~n. The patient continued to have moderate fatigue 
from 4/15 throogh to her last follow-up visi~ on 8/31. She was considered to have had a partial 
response for 17 weeks. 

T AX233, patient : Chronic fatigue and weakness, PS > 2 
48 year old female with breast cancer metastatic to liver who received 4 cycles of docetaxel. 
Baseline PS= 80"/o on 3/18/93, one day prior to the first docetaxel dose. Moderate fatigue was 
first noted on 3/21 and continued during cycle 2, although no dat~ of resolution was given. 
Following the third dose {5/13}, moderate fatigue was recorded between 5/15 and 5/27. 
Following thr; fourth dose (6/IO, PS .. 80"/o), severe fatigue was noted on 6/14 and was ongoing, 
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though reduced to moderate, at last follow-up on I 0/21. Moderate myalgias were noted 4/ 17. 
4/25 following the second dose on 4/1 S. Severe neuromotor weakness was recorded beginning 
on SI 13, and severe bilateral pleural effusions requiring drainage beginning 6n; both were 
ongoing at last follow-up, although weakness was reduced to moderate. The patient's PS was 
50% at end-of-study on 7112, although she was considered to be in partial response. No PS was 
recorded for the last follow-up on I 0/21. The patient died of malignant disease on 11121. 

TAX233, patient Chronic faticue and myalgiu 
49 year old female with breast cancer metastatic to bone and liver who received 8 cycles of 
docetaxel. Baseline PS• 70% on 4/21/93, one day prior to the first docetaxel dose. Severe 
fati&ue was first noted on 4/24, nnd was deemed probably related to study drug. At the start of 
cycle 2 (5/13), her PS was still re<:orded as 70"/o, although severe fatigue did not improve to mild 
until S/25. Mild fatigue continued until 7/8, then worsened to moderate until the end of study 
(l0/27). Severe myalciu began on 4124, improved to moderate on 5/16, and ceased on 6/9. 
Following the third docetaxel dose on 6/9 (PS 70"/o), moderate myalgias were experienced 6/11· 
6/29; and following the fourth dose on 712 (PS 80"/o), moderate myalgias resumed on 7/3. 
Moderate myalgias continued until the end of study. Although the patient lived until 12/30, the 
exact duration of moderate fatigue and myalgias is not known. This patient's dose was adjusted 
several times due to thrombocytopenia and neutropenic sepsis (3 cycles were given at SS mg/m'). 
She was considered to have had a partial response lasting 25 weeks. 

TAX267, patient Chronic weakness 
69 year old female with breast cancer, metastatic to lung and chest wall, who received 7 cycles of 
docetaxel. She had a baseline PS== 60% on 7/6, one day prior to her first docetaxel dose. Her PS 
improved to 90"/o at the start of cycle 2 on 7126, and remained stable throughout treatment. 
However, beginning in cycle 5, from 10/18 until she was discontinued from study 12/30 due to 
disease progression, severe weakness was recorded. In cycle 7, hospitalization was required. 
Her best response to docetaxel was disease stabilization. 

TAX221, patient SeveN? asthenia and PS> 2 
48 year old female with breast cancer, metastatic to liver, who received one cycle of do".'~el. 
She had a left pleural effusion, ascites and a f·!:= 0 at baseline. The patient received her first dose 
of docetaxel on S/29/92. She developed grad~ 4 neutropenia, moderate total body edema, DIC, 
and increased bilirubin, alkaline phosphatase and tranwninases. Severe asthenia was noted on 
613, PS,.. 3 on 614, declining t1> PS• 4 on 6/15. She expired on 6/15 with malignant disease. 

TAX221, patient ; Chronic severe asthenia and PS> 2 
44 year old female with breast cancer metastatic to liver who received two doses of docetaxel on 
7124/92 and 8/11192. Baseline PS .. 2, dropping to PS"' 3 at start of cycle 2. Grade 4 asthenia 
was recorded between 8/11 and the date of dea!h, 9/19. The case report form described grade 4 
asthenia u "bedridden or unable to care for self" in the case report form. Patit:11t's course wa.~ 
complicated by persistent ascites, treated with albumin and paracenteses x 4 (cytology negative), 
grade 4 neutropenia, grade 4 stomatitis, and grade 3 skiri toxicity with desquamation in cycle 2. 
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The patient's liver function tests worsened and she was taken off study due to disease progression 
on 9/15, shortly before her death. 

T AX235, patient Severe asthenia, PS un!Ulown, tos.ic death 
46 year old female with breast cancer, metastatic to liver; no prior anthracycline. The patiem 
received her first dose ofdocetaxel on 1213/93. She experienced fever and neutropenia, requiring 
IV antibiotics starting 12/13, grade 3 stomatitis starting 12/13, severe fluid retention and 1evere 
asthenia, starting 12120. GI bleeding with DIC developed on 12125. The patient died on 12127 
due to drug toxicity. 

TAX264, patient : Chronic fatigue 
54 year old female with breast cancer, metastatic to soft tissue and bone, who received eight 
doses of docetaxel. The patient had a PS of 100% at baseline, declining to 900/o at the stan of 
cycle 4 (ton/94). On FACT-B questioMaires, she consistently reported "very much" or "quite a 
bit" to the question regarding lack of energy between 9/16 and 11/18. Severe or moderate 
fatigue was recorded beginning on 8/12/94 and continuing until 5115195 (both severities were 
noted in different locations). The patient stopped therapy on 213195 and was considered to have 
had a panial response for 26 weeks. 

T AX264, patient : Acute severe weakness, PS :: 50% 
74 year old female with breast cancer metastatic to bone and liver, received prior adjuvant 
anthracycline, was treated with 7 doSC'.s of docetaxel. Baseline PS• 70%. PS remained stable, 
although at the start of cycle 6, she reported "very much" to the question regarding lack of energy 
on FACT-B questionnaires for the first time. PS declined to 500/o at the start of cycle 7 on 116195. 
Her course was complicated by severe neuromotor weakness, melanotic stools, vaginal 
hemorrhage. She became unresponsive and died on 1/8. She was considered to have had stable 
disease, although elevations of alkaline phosphatase and SGOT were noted beginning at cycle 6. 

T AX264, patient : Chronic PS of 60•/o, severe weakness noted briefly 
46 year old female with anthracycline-resistant breast cancer, metastatic to lung, liver and bone, 
who received three doses of docetaxel. The patient had a PS of 600/o at baseline and at the start 
of each treatment cycle. On FACT-B questionnaires, she consistently reported "very much" or 
"quite a bit" to the question regarding lack of energy. Severe wealmes1 wu recorde4t for 3 days 
in cycle 3, in association with grade 4 neutropenia, severe nausea, vomiting, diarrhea and 
dehydration. The patient died of malignant disease 4 weeks after the third dose. 

6. Evolution of Performance Status 

At the October 1995 ODAC Meeting, RPR presented a series of graphs depicting the evolution of 
performance status in anthracycline-resistant patients. The sponsor's conclusions (slide 66) were: 

I) In this anthracycline-resistant patient population, most symptomatic patients improved or 
maintained their performance status while on Taxotere, and 
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2) In those instances where a deterioration was observed, the degr~ of this deterioration was 
rarely profound. 

Comments: 

1. Since performance scores are recorded at the start of each treatment cycle, deterioration in 
scores due to serious, though reversible, adverse events occurring in mid-cycle would not be 
captured in this analysis. Nevertheless, using the PS scores provided in the EXCEL spreadsheet, 
there were a total of 5 5 responders. There was a consistent improvement in PS in only 4 (all with 
a baseline PS of2). a stable PS in 34, and a worsooed PS in 17. Using end-of-study PS scores 
from the data listings, the PS of 6 of these responders would be downstaged from stable to 
worsened (see below). 

2. Perfonnance scores were recorded at end-of-study (within 30 days of the last inr .n) for 
several patients in the data listings (Table 12 for each study report) but were not used i:ri this 
analysis. Thus, treatment-related morbidity for the following patients is not captured 

TAX233: 
Patient · : 48 year old female with breast cancer metastatic to liver who received 4 cycles of 
docetaxel. Baseline PS- 80%. Patient developed severe skin toxicity, severe pleural effusions, 
and severe fatigue after 4 cycles and discontinued treatment despite a partial response. Her PS at 
end-of-study was 50"/o. 

Patient 70 year old female with metastatic breast cancer who received three doses of 
docetaxel. Baseline PS= 80%. In cycle 3, she developed fever and pneumonia complicated by 
severe dyspnea and hypoxia. She withdrew from treatment with a PS of 50%, despite a partial 
response. 

TAX267: 
Patient 60 year old female with metastatic breast cancer who received three doses of 
docetaxel. Baseline PS= 70%. She discontinued treatment due to moderate fatigue with stable 
disease and an end-of-study PS of 50%. 

Patient 59 year old female with metastatic breast cancer who received five doses of 
docetaxel. Baseline PS= 80%, improving to 90% at the start of cycles 2-5. Despite a partial 
response, the patient withdrew from treatment due to severe neurosensory and neuromotor 
toxicities and aevere myalgias, with an end-of-study PS of 70%. 

Patient 45 year old female with metastatic breast cancer who received five doses of 
docetaxel. Baseline PS• 60%, improving to 90".4 at the start of cycles 4 and 5. Patient, howciver, 
withdrew from treatment due to severe neurosensory and neuromotor toxicities with an end-of
study PS of SO"lo. The patient had stable disease. 
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Patient 57 year old female with metastatic breast cancer who received five doses of 
docetaxel. Baseline PS• 90%. Patient, however, withdrew from tre.atment due to severe 
neurosensory toxicity and associated depression, with ir.n end-of-study PS of 600/o. The patient 
had ~table disease. 

TAX28~: 
Patient 72 year old female with a baseline PS of I . She was withdrawn after 6 doses of 
docetaxel with severe neurotoxicity and severe g.:neraliz~ .:I edema. Her end-of-study PS was 2. 
She had stable disease. 

Patient 58 year old female with a b.ueline PS of l who withdrew after 4 cycl.es with stable 
disease. Her end-of-study PS declined to 2, but no information wts provided as to the reason for 
this decline. 

3. The three a11thracyclin.:-resistant patients on pivotal trials who had treatment-related deaths, 
and presumably a decline in PS to 4, were included, but only their baseline PS was used in the 
sponsor's analysis 

TAX233: 
Patient 62 year old female with breast cancer metast.itic to bone, liver, soft tissue, and 
lymph nodes. Baseline PS• I. She rece;ved one dose of docetaxel, and was hospitalized four 
days later with grade 4 neuiropenia, grade 4 vomiting and diarrhea, and severe chest and 
abdominal pai11. Blood cultures grew Pseudomonas aeruginosa. Patient expired on day 6. 

TAX286: 
Patient 63 year old female with metastatic breast cancer and a baseline PS of 2. On day 6 
of the first cycle, she developed acute pulmonary edema and hypoter.sion in the setting of grade 4 
neutropenia. She died the next day, her death pr~umed to be due to septic shock. 

l:'atie,it : 42 year old female with breast cancer, progressive liver metastases an<'1 a baseline 
PS of2. On day 7 she developed oral and genital bleeding and hypotens!on concurrent with 
febrile neutropenia, grade 4 thrombocytopenia, grade 4 stomatitis, prolonged PT, increased 
hepatic enzymes (bilirubin, grade 4, alkaline phosphatase, grade 2, and transaminase·. grade 3), 
and increased creatinine. The patient died the next day due to hemorrhage that was unresponsive 
to transfusion anti intensive support. This fatality was considered probably related to docetaxel, 
vith toxicities exacerbated by the patient's underlying liver dysfuni:tion which "could have 
contributed to a reduction in c!earance of docetaxel". 

4. End-of-study PS was not recorded in the data listings for four patients withdrawn with 
toxicity who likely had deterioration in performance status from baseline. These were: 

TAX267: 
Patient with a baseline PS= 90% withdrew after 3 cycles due to severe dyspnea from a 
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grade 4 interstitial pneumonia considered probably related to study drug. She had stable disease. 

Patient . with a baseline PS• I (J()O/o withdrew after S cycles due to moderate asthenia with 
stable disease. 

Patient with a baseline PS• I 00°/o withdrew after S cycles despite a partial response. She 
was hospitalized for shortness of breath and increasing pleural effiisiolls requiring thoracentesis; 
the cytology of the pleural fluid was negative. 

TAX286: 

Patient with a baseline PS• 100% was withdrawn for severe neurotoxicity (paresthesiu) 
despite a partial response. 

S. On the TAX286 trial, there were three patients who withdrew treatment for moderate to 
severe fluid retention whose PS sr.cres do not appear to accurately reflect what the patient was 
experiencing. Either these patients did not truly have symptomatic fluid retention or their PS 
scores are incorrect: 

Patient had consistent PS scores of 0 at baseline, during treatment, and end-of-study despite 
the development of severe generalized edema and bilateral pleural effusions after 4 doses. Her 
response was not evaluable. 

Patient had consistent PS scores of I at baseline, during treatment, and end-of-study despite 
the development of severe edema and bilateral pleural effusions after six doses. She had stable 
distase. 

Patient had consistent PS scores of I at baseline, during treatment, and end-of-study de1pite 
the development of moderate fluid retention after 5 doses. In addition, she was hospitalizf'd twice 
in cycle ~ requiring IV antibiotics for febrile neutropenia, and subs~quently, for purulent 
conjunctivitis. She I.ad a partial response. 

In summary that, perhaps as many as 18 out of 134 anthracycliue-resistant patients (13%) in 
pivotal trials exrefienced a deterioration of pmorrnance concurrent with treatment-relat.ed 
adverse evenu tha1 lead to treatment discontinuation or death. Of these, 6 were responders, 8 
had stable diaeue, and 4 were not evaluable for response. Perhaps a more accurate assessment of 
PS among the SS responders might be: improved in 4, stable in 28, and worsened in 23. Of 
course, these estimates do not fully capture the morbidity of serious adverse events occurring in 
mid-cycle and resolving at the start of the next cycle. 
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7. Case Report Fonns on Patienu with Liver Dysfunction 

Fifteen case repo11 forms on patients with second line breut cancer and combined abnormalities 
ofSGOT/SGPT > l.S x ULN and allcaiine phosphatue > 2.S x ULN were submitted (MEDICAL 
Request #1 of the Approvable Letter). See Table 9 for the docetaxel toxicity profile in this cohort 
of patients. Upon review of these documents, the following observations could be made: 

1. Three toxic deaths in cycle 1 were connnned: gram negative sepsis in patient on 
TAX233; hemorrhage in the setting of rapidly rising liver function tests, thrombocytopenia, and 
stomatitis in patient on T AX286; toxicities as in patient plus severe fluid retention 
requiring drainage in patient. on T AX23 S. 

2. Five patlenu withdrew for advene events: severe pleural effusion and three episodes of 
febrile neutropcnia with stable disease after 3 cycles in pttient on T AX296; severe 
effusions, ascites, and fatigue with a partial response after 4 cycles in patient on T AX233; 
mol!erate edema, dyspnca, and neurosensory toxicity with stable disease after 6 cycles in patient 

on T AX286; severe fluid retention with a partial response after 7 cycles in patient 
on TAX235; and patient on TAX233 failed to return after cycle I following an episode of 
febrile neutropenia. 

3. One patient withdrew due to "consultant's decision": patient on TAX235 suffered 
a pulmonary t.mbc-lism, unrelated to docetaxel in cycle 2, wit!- a decline in PS to J and remained 
dyspneic on supplemental oxygen; she was withdrawn after the fourth cycle. 

4. Sis. patients were withdrawn for disease preigression: patient on T AX221 died on 
study after l dos~; patient on T AX221 died on study after 2 doses; patient on 
T AX264 died on study after 3 ;;:1;!~:; patient on T AX22 I progrCllsed after 4 cycles; patient 

on T AX233 progressed after 7 cycles; and patient on T AX2JJ progressed after 8 
cycles. Only patient had a partial response lasting 25 weeks prior to progression. 
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I. Case Report Forms oa Breast Cancer Patients with Fluid Rl'tentlon at Ba~iline 

Fifty-six case report forms of patienta with second line breast cancer who had fluid retention at 
baseline were submitted and reviewed. These patients had been treated with an initial pl&Med 
dose of docetaxel 100 mg/m' on nine ditrerent studies. Case report forms for each of the studies 
differed with respect to how information on fluid retention wu recorded. Thus, it was not always 
possible to detennine the severity or duration of each event. Altogether, there were 22 
anthracycline-resistant patients (treated on the three pivotal tri!&ls, T AX233, T AX267, and 
T AX236), and 34 second line breast cancer patients, some of whom received prior anthracyclines 
but had not progressed on anthracyclines. 

A partial response to docetaxel was observed in 10/22 or 4S% of anthracycline··resistant patients; 
among the remaining second line patients, a partial response was noted in 6/3 3 or 18%. A single 
case report fonn was submitted for the T AXJ 11 trial which randomizes patients to docetaxel or 
paclitaxel. This document covered the first 3 cycles of treatment for patient 290 5, presumably 
with treatment ongoing; assignment to docetaxel vs paclitaxel in this patient is not known and 
tumor assessments were not provided. 

The table below summarizes the baseline findings in these patients. Baseline fluid retention 
Cl'nsisting of upper extremity lymphedema, ipsilateral to the mastectomy site, •Nas noted in 31 
patients. Peripheral edema alone was noted in S patients, and in combination with 
effusions/ascites in 6 patients. Pleural effusions were noted in 19 patients and ascites in S 
patients. 

Moderate or severe fluid retention was recorded, with an estimated duration for each event 
whenever possible. No moderate or severe events were noted for 8 patients. For 12 patients, 
moderate/severe events that were present at baseline persisted during treatment {noted as 
"ongoing"). New moderate/severe events, including generalized edema, pleural effusions, weight 
gain, ascites or combinations thereof, developed in 32 patients. Two patients clearly improved 
(233/644 and 267/275, shown in highlighted areas) and two patients had a mixed response 
(2671267 and 267/293) with respect to fluid retention. 

Among the 16 partial responders, I patient had no moderate/ severe events recorded, 4 patients 
had "ongoing" symptoms, 8 patients had new symptoms during treatment, 2 had mixed responses 
and one had complete resolution. 

Twenty-seven patients were treated with diuretics, 8 required drainage procedures, four had tileir 
docetaxel doses delayed, reduced or withdrawn, and one patient died in acute pulmonary edema 
in cycle l, day 6. One of the two patients with improvement, and both patients with mixed 
responses also received diuretics. 

In this group of patients there were a total of 8 deaths on treatment, 6 occurring in cycle I. Three 
deaths were due to toxicity, four due to disease progression, and one due to unkno"Nn causes. 
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Among the 22 anthracycline-resistant patients, the death rates due to toxidty or to disease 
progression were identical (4.S%). Among the remaining 33 second line breast cancer patients, 
the death rate due to toxicity was 6%, and to other causes, 12%. 

Comment: At the Ottober 1995 Ol>AC Meeting, sponsor's slide 36 stated that 49'1. of 
patients with baseline edema and 59"/e of patients with baseline effusion were "improved 
on treatment". Review or the case report forms submitted in support of this statement do 
not appear to 1ub1tantlate thb claim. 

Table 10 
Outcomes Among Second Line Breast Cancer Patients with Baseline Fluid Retention 

!l1udy/ 
Pallent m 

233 

233 

233 

233 

233 

•-une Flndln11 Moderale/Severe 
Advene Events 

Arm edema, moderate General~ed edev.•• • 8+ wk 
Pleural elfu1lo11 ·JO wk 

Peripheral edema, mild None noted 
Pleural em.,1on, 1m1ll 

Arm edema, mUd Peripheral edema· 49 wk 

Arm edema, mild 
Pleural efl'u1lon 

Arm edema, mild 
Bread edema, mild 

Pleural elfu1lon • 24 wk 
10kcwt1a1n 

None noted 

Cellullll• or breut • 3 wk 
Bre .. t edem • • I+ wk 

233 Arm edema, mlld Noneno.'.ed 

233 

267 

267 

267 

Ann edema, mild 
Peripheral edema, mod 
Pl rJlf, lip thoncentub 

Plftral elrla1lon, 111lld 

A rm edema, mlld 

Arm edema, moderate 
Pleural elfu1lon, 1maU 

On coins 

Tachypnea • 4 wk 
Paln,chut tube 111e· 19 wk 

Bllat arm edema· 15 wk 
Pleural elfu1lon • 23 wk 

7k&wt1aln 

Les (!) edema, moderate • 
4wk 

24 

Acllon(1) 
Taken 

Dlunlln 
Do11 delayed, 

reduced 

Dl11ntlc1 

Dlunlln 
Thoracentt1b 

None 

Antlblotlc1 

None 

Diuretic• 

Sclerotherapy 

Dote delayed 
Diuretic• 

Hickman for 
acce11 

Dluretln 
Do•• delayed 

llt1t 
Rt1p 

PR 
(17 wkl) 

SD 

PR 
(39wkl) 

PR 
(9 wkl) 

SD 

PD 

SD 

SD 

PR 
(10 wkl) 

PR 
(22 wkl) 



Study/ Buellae FIDdlD1• Moderate/Seve" Adloa(t} Bui 
Patlentm Advene Even11 Taken Rup 

267 Arm edema, mild Arm-..a.mod-8wk Compna1lon PR 
Pleural efl'll1loa, mUd Pl elf ruolved In 7 wk, device (?h•kl) 

NeUrncl 17 .,.k later, Thorueatuu 
larpforl+wk 

267 Arm edeDla, moderate Arm..._., NYIN •I wk None SD 

267 Peripheral edeMa, •lhl GnenllMd edema· 13 wk Dluretla SD 
BU:it pl elf, larp oa Rt Pl ell', uclMI 1table 15 wk, Tboruentelll 

A1eli.., moderate then bUat elflulon1 ._ .S,cliut tubl 
-•re Sclerotberapy 

5qwt1aln Prclon1.it ll01p 

267 Arm edema, moderate Arm edema Improved for 9 Dluretla PR 
BUal pleural el'lu1loa1 wk, tlaR became mod (21>+ 

Ed le11, breaat, mod 27 wk wkl) 
Pl etr naolnd In 6 wk 

216 Ann edema, mUd Nonenotod None PD 

216 Arm edema, mUd Ann edema, mod - 24+ wk Dluretla PR 
Lea edema, mod • 16 wkl (26+wk) 
Pl etr, ?nverlly • 23 wkl 

2161 Arm edema, mlld Peripheral edema • 12,.. wk Dluretlco SD 
8k1wt1aln 

216 Arm edema, moderate Oa1oln1 None PR 
(21+ wk) 

116 Arm ed-a, moderate Acute pulmoaary edema, Dluretla Deatli: 
Pleural etrualoa • HVere· I day Preuon Edema 

!HVerlty Cycle I 

Armed-a. moderate On1oln1 None Dealli: 
Pleural efl'll1loa. PD 

,_erlty Cycle I 

311 Arm edema, moderate On101D1 Dluretla NA 

029, Armldema,mUd Noneaol«d None PD 

2961 Peripheral edema, mild None noted None NE 

296 Peripheral edema, mUd Perlpb edema, 1ev • 5 wk Dluretla PR 
Pleural efl'll1loa, mUd Pl etr., a1eltu, mod • 2 wk Albumin (20wkl) 

296 A1elt11,mdd Pleural etru1loa • Dlurella SD 
f duration Ts withdrawn 
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Study/ •-11ne Fladln11 Moderate/Se\-en Action(•) Bat 
Pa11n1m AdveneEveau Taken Reap 

221 Perlpileral edema, Geaeraliled edema Albumla O..lb1 
Pltlural lll'u1loa PD 

Alldlel Cycle I 

235 Perlpberal eolema, mUd Getierallzed edema • 10 wk Dluntlct PR 
5 qwt &ala Tl wldldmra (21 wka) 

235 Aachea Geaerala.d edema • I wk Albumin O..lb1 
Dluntlct Tosldly 
Dnlaa1• Cycle I 

235 l.e&edema,mUd Geaenlized edema - 4 wk Dlunlla SD 
lk&wt1a1D 

23!C """edema, mUd Al"l!ll edema, mod!MV· 6 wk None SD 

235 Edema, a-• laud, Biiai ... edema - ! MV•rlly, Dluretla PD 
mocMrale T duralloa 

5k1w11aln 

23! A-edema.moderate Onpla1 Banda1ln1 SD 

235 Arm edema, moderate Oncola& Dluretlc:a PR 
.-i.ural lll'u1loa, MVen Tlaoracentuil (21 wka) 

alp pleuroduil s1 

235 Arm edema, moderate On111ln1 None PD 

235 Arm edema Edema face 4 ankla, Dluretla SD 
con,..11ve laeart rauure T -•rity, T duration ACE lnblbltor 

Per!c:ardlal effualoa, 1mall Tlaoraceatuil 

235 BU.I lea edema, mUd Edemaarm41es•- Tboracentull PD 
Pleural efl'ualoa Tll\lerily sl 

235 Breut eduna, moderate Prosna1loa or bnaat N- PD 
edema 

235 Lymplaeclema, mUd None noted None SD 

lJ!C Arm edema, mUd Les •de-, moderate None SD 
! duration 

235 Armedema,-ere 4kswt1aln Anal1ula SD 

235 Pertplaeral edema, mUd New faclal, eyeUd edema - Dluretla SD 
Pleural efl'ualoa ! 1everily 

235 ' BU.I pleural eft'u1lon1 On1ola1 None Death: , 
PD 

Cycle I 

26 



SIUdy/ laallae fladlaa• Moderate/Seven Action( a) lat 
Pau..tm Advene Eventa Taken Reep 

26"C IUatleaedema,mlld ............ modi-- Dlunllct Dealh: 
3wk Todclty 

Cycle 2 

264 Arm...._a.-•n On1o1D1 None Pll 
(26wkl) 

26"C Arm edema, moderate Onsola1 None Pll 
(21 wkl) 

26"C Armed-a,mUd Veeou• lhromboeil - UE Anllcoasulanta PD 

26"C. Ankle edema, mlld Parlplleral sc1-.. mod - Dluretlct SD 
lwkl Dealh: 

'!caUH 

26"C Armsclema,mUd Perlplleral sclema, mod- Dl~ntla SD 
411wka 

26"C Peripheral edema, mod Alclteo, moderate - 13 wka Dluntla Pll 
(22wkl) 

26"C Arm edema, mild SVClhromhoeil Anllcoa1ulanl1 SD -
26"C Peripheral edema, mild Noae noted None NE 

264 Peripheral edema, mod On1oln1 None Death: 
A1dlee, moderate PD 

Cycle I 

264 Peripheral edema, mod On1oln1 Dlunlla NE 
Pleural etru1lon, -•n 15 ks wt saln 

tip lhonu:enlnil 

264 Peripheral edema, mild Parlpheral edenia. moc1 - None PD 
4wka 

Pleural ell', mod • 3 wkl 
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9. Draft Product Llbelln1 (December I, 1995) 

A. Upon review ortbe most recent venion of the draft product labeling (dated December I, 
1995), the rollowin1 chan1t1 are recommended. 

CLINICAL STUDIES 

A footnote below the tables on pages 9 and 1 O should be added, stating that "Nonnal Liver 
Function includes patients with SOOT and/or SGPT .S l. 5 times ULN or with alkaline 
phosphatase .S 2.5 times ULN". 

WARNINGS 

The heading "HEMATOLOGIC EFFECTS", page 12, line 2, should be 1:1oved to the next line. 

PRECAUTIONS 

FLUID RETENTION: In the second paragraph, change "severe fluid retention was 5%" to 
"severe fluid retention was 6%". Also change "median cumulative dose to onset of fluid retention 
was 705 mglm2

" to "median cumulative dose to onset of moderate or severe fluid retention was 
705 mg/m2

" (see Table 6.5, November 21, 1995 submission). 

NEUROLOGIC: Change "Severe peripheral neurotoxicity is infrequent" to "Severe peripheral 
neurotoxicity was observed among 7% of 134 patients with anthracycline-resistant breast cancer". 

ASTHENIA: Change the second sentence to read, "Severe asthenia was reported in 23% of 134 
patients with anthracycline-resistant breast cancer and in 5.5% of786 cycles received." Note that 
Valero et al., JCO 13 :2886-2894, 1995, state that there were 19 patients with severe asthenia on 
the TAX233 trial vs 16 in RPR's study report (Table43, original NDA, 7/27/94). If this is the 
case, then the number of anthracycline·resistant patients with severe asthenia is 34 or 25%. 

DRUG INTERACTIONS: In line 6, place a period following "enzyme" and begin the next 
sentence with "Caution". 

ADVERSE REACTIONS 

In the first paragraph and in the footnote below the table on page 18, change "Abnonnal liver 
function: SOOT and/or SGPT 2: 1.5 times ULN concomitant with alkaline phosphatase 2: 2.5 
times ULN" to "Normal liver function includes patients with SOOT and/or SGPT ~ l. 5 times 
ULN or with alkaline phosphatase .S 2.5 times ULN". 

In the ADVERSE EVENT table on page 18, the incidence of fluid retention with recommended 
premedication (n=201) should be 49.8% for "any" and 6.0% for "severe" (see Table 6.5, 
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November 21, 1995 submission). 

HEMATOLOGIC: In paragraph 3, change the incidence ofthrombocytopenia to 8.5% to be 
consistent with the table on page 18. 

HYPERSENSmVITY REACTIONS: Change the second senter.ce to read, "Severe 
hypersensitivity reactions have been observed in only 1 % of patients receiving the recommended 
premedication regimen." 

FLUID RETENTION: Change "severe fluid retention was observed in 5%" to "severe fluid 
retention was observed in 6%". Also change "median cumulative dose to onset of fluid retention 
was 705 mg/m1

" to "median cumulative dose to onset of moderate or severe fluid retention was 
705 mg/m1

" (see Table 6.5, November 21, 1995 submission). Change the last sentence to "Fluid 
retention was slowly reversible, lasting a median of26 weeks (0.1-46+ weeks) from the onset of 
any fluid retention (see page 28, November 21, 1995 submission). 

CUTANEOUS: Change the last sentence to read, "These reactions were characterized by hypo
or hyperpigmentation, and occassionally by onycholysis (in 0.8% of patients) and pain. 

NEUROI.OGIC: The term "dysthenia" is not listed in Dorland's Medical Dictionary, 27th edition. 
The term "dysesthesia" may be appropriate. 

GASTROINTESTINAL: In the first sentence, specify which reactions are being referred to 
(nausea, vomiting and/or diarrhea?). Add a second sentence on stomatitis here. 

HEPATIC: Change the last sentence to read, "Increases in SGOT and/or SGPT > 1.5 times ULN 
concomitant with alkaline phosphatase> 2.5 times ULN occurred in 3.9% of patients during 
study." (Note, 42/1070 = 3.9%, not 3.3%) 

ONGOING EVALUATION: In line 2, insert a comma and space between "syndrome" and 
"anorexia". 

DOSAGE AND ADMINISTRATION 

PREMEDICATION REGIMEN: In line I, delete "an" prior to "oral corticosteroids". 

REFERENCES 

A complete listing of the handling and disposal references should be provided. 

B. The following information given in the draft product labeling has not been previously 
reported to the NDA. Supporting documents for each of these statements should be 
submitted as soon as possible. 
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I. The incidence of hypersensitivity reactions in patients who received the recommended 
premedication (mentioned in BOXED WARNINGS, WARNINGS, ADVERSE EVENT table on 
page 18, and section on HYPERSENSITIVITY REACTIONS on page 20). Table 11 of the 
October 17, 1995 ODAC Briefing Document (footnote #21, page 11) does not contain this 
information. 

2. The incidence of fluid retention in anthracycline-resistant patients who received the 
recommended premedication (table, page 10) 

3. The statement that patients with severe peripheral neurotoxicity "had their symptoms 
spontaneously reverse within 3 months" (page I 5) 

4. The statements that "Increases in SOOT or SGPT > 1.S times the ULN, or alkaline 
phosphatase> 2.S time ULN were observed in approximately 6% and 15.7% of patients, 
respectively. Bilirubin values greater than the ULN occurred in 5.6% of the patients." Table 79 
of the ISS (original NOA, 7127/95) reports the following incidence of laboratory abnormalities 
NCI grade 1 or higher: SOOT, 36%; SGPT, 25%; alkaline phosphatase, 33%; and bilirubin, 11%. 

5. Information has not been provided as requested under point #4, page 3 of the October 27, 
1995 Approvable Letter: "We would like to be able to describe in the labeling the fraction of 
patients who had infection complicated by the need for hospitalization or IV antibiotics. Please 
provide the incidence of infection requiring hospitalization or IV antibiotics by grade of 
neutropenia for anthracycline-resistant patients." 

C. Draft Patient Package Insert: Upon review of the patient package insert, the following 
changes are recommended. 

What is the most important information about TaJ.otere? 
Insert a bullet item stating: Certain patients with liver dysfunction should not receive Taxotere. 
Your doctor will monitor your liver function tests carefully during Taxotere treatment. 

What are the possible side effects of TaJ.Otere? 

Low Blood Cell Count: This section should be revised to alert patients to the possibility of 
developing serious infections. The current wording appears to minimize the risk of a low bloo 
cell count. Revise the SC1:0nd paragraph to read (in bold typeface), "Fever is often one of the 
most common signs of infection. Your doctor will recommend that you take your temperatur 
frequently, especially during the days following your treatment with Taxotere. If you develor 
fever, tell your doctor or nurse immediately. 

Nail Changes: Change "changes to you finger or toenails" to "changes to your finger or toe 
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iO. Physician Education Program 

In response to MEDICAL Request #7 of th~ Approvable Letter, RPR has plBMed to implement 
speaker programs for physicians, nurses, and pharmacists. The speakers' slide kit, along with 
other "launch materials" will be submitted to DDMAC for pre-clearance. RPR will employ 
oncology repre:entatives, as well as a separate group of oncology nurses to provide nursing in
services to hospitals and community-based practices. A Drug Information Department, mBMed 
by physicians, nurses, and pharmacists and accessed by an 800 number, will answer clinical and 
safety questions. 

11. Post-Approval Commitments 
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RPR is planning to incorporate a population pharmacokinetic component into the T AX3 I 3 trial, 
evaluating docetaxel doses of I 00 vs 75 mg/m2 in metastatic breast cancer. In addition, activity of 
cytochrome P450 3A4, as estimated by the erythromycin breath analyzer test, will be correlated 
with docetaxel clearance for patients on the docetaxel arm of the T AX31 I trial (proposal by 
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IIFD-150/ Division File 
HFD-i.50/ J. Beitz 
HFD-150/ R. Justice 
HFD-150/ D. Pease 
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Req11est for Information: May 14, 1996 

NDA # 20,449 TAXOTERE• (docetanl) for Injection Concentrate 

Sponsor: Rhone-Poulenc Rorer 

Please convey the followin1 to the spcm1or: 

During our labeling meeting with Dr. Temple yesterday evening, these questions were raised 
regarding the package insert for docetaxel. Plea.~ clarify the following ASAP: 

I. The definitions of normal and abnormal LFTs included in the footnotes of the ta1'1es on pp. 
11, 12, 26 do not clearly address the status of patients' bilirubin at bueline. Ifpatit 
with a normal bilinlbin at baseline were included in the group with .iormal LFTs, th 
patients with elevated bilirubin included in tht group with abnormal LFTs? If patienl. 
with an abnormal bilirubin at baseline are actually included in both groups, then the phrase 
"nonnal bilirubin" should be omitted from the definition of "normal LFTs". 

2. On p. 19, first paragraph, next to lut sentenell: "Hypersensitivity reactions requiring 
discontinuation of the Taxotere infusion were reported in five patients out of how many ? 
who did not receive premedication. 

3. On p. 22, first paragraph, tdd a description ofneuromotor problems under the heading of 
NEUROLOGIC. 

4. What criteria were used to determine which adverse events to report in the table on p. 25? 
For eumple, wu there a% incidence used as a cut-off when creating the table? 

5. Cardiovascular events (hypotension, d} 1rhytlunia) and nail changes were mentioned in the 
text on pp. 28-29 but do not appear in the table on p.25. Please include cardiovascular 
~ents in the table on p. 25 and in the patient package insert. Please include nail changes 
in the table on p. 25. 

6. Myalgias do not appear in either the table on p.25 l'fthe package insert or in the text that 
follows, but are discussed in the patient package insert. Please include infonnation on 
myalgiu in the table on p. 25 and in the text of the package insert. 

7. 011 p. 27, under HEMATOLOGIC, second paragraph, the definition of febrile 
neutropenia is given as "< I 000 cells.Imm'". This definition differs from that given in the 
table on p. 11. Please r.larify the definition that should be used in the text on p. 27, and 
include i: as a footnote at the bottom of the table on p. 25. 

8. On p. 27, under HEMATOLOGIC, third paragraph, please explain what is meant by "pre
existing conditions". 



9. On p. 27, under HYPERSENSffiVITY REACTIONS, first plll'lgrlph, please state 
whether any premedicatfd patients discontinued treatment due to hypersensitivity 
reactions. 

IO. On p. 28, under CUTANEOUS, include a sentence on alopecia. 

cc: 
NDA#20,449 
Hf'D-1 SO/ Division File 
HFD-ISO/ I. Beitz 
Hf'D-ISO/ D. Pease 
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I. Description or Clinical Data Sources 

Following receipt ofRPR's November 1995 response to DODP's Approvable Letter (dated 
October 27, 1995), DOOP made additional requests for information and doc:uments in a FAX 
dated 12126195. RPR'! first reapome to this FAX was made on 2128196 (19 volumes). This 
prompted a meeting with RP~ held on 318196, to clarify aome of the finn's responses; follow-up 
written rupollHI were submitted on 3/lS/96. Subsequently, RPR reaponded to FDA's faxed 
questions from 3/15 on 4/3195, to questions from 3121on418196, and to questions from 4/S on 
4/12196. Reviled product labeling wu submitted on 3127, 4/9, 4/12, and 4/19196 and formatted 
on diskettes in MSWord 6.0 and WordPetfec:t 6.0. 

llapon1t./Document Date Submitted 

Tru ... 1-R.&1ted 1>e11111, lllcbdlaa- ..,.n fonJ1 2121196, 3/15196, 413196, 4/9196 

N-F•tal Da 1111111-Jlellted S.rioul Advene Eweu 2128/96,418196 

Severe AltlMale 2128196 

n-ue1 Toleruee ID P11lnll wltlt B-UD• Fluid Reteallon 21211196, 418196 

Muhilum I.evil or J>esradatl RPR-112248 2128196 

Evoluiion ol'Perf-uee S1atu1 2128196 

JapaffH CU.lcal Esperilnce 2128196, 3/15195, 413196, 4/12196 

Japan- c- nport form1, sray1 4129196 

llevU.d Product Labellna 3127196, 419196, 4/11196, 4/18/96 

Atari internal meeting held on 4/12/96, the medical review team decided that the Japanese clinical 
experience with docetaxel administered at 60 mg/m' was important since available data indicated 
that it was efficacious and better tolerated than the 100 mg/m' dose. Specifically, it was agreed to 
offer approval of docetaxel for anthracycline-reaistant breast cancer at a dose range of 60 • I 00 
mg/m'. 

At a telecon with RPR on 4/16/96, these impreuions were conveyed and a revision of product 
labeling was requested to include safety and efficacy information for both the 60 and I 00 mg/m' 
doses, and safety data for the 75 mg/m' dose (evaluated only as first-line therapy). RPR agreed to 
revise labeling accordingly and to provide CRF s and supponing documents for patients entered 
on Japanese trials. Revised labeling wu submitted on 4/18 and Japanese source documents 
(CRFs and xrays) on 4/29/96. 
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2. Treatment-Related Deaths 

• Review or Appendil I, Volume I 

Data derived from RPJl'a PhannacovisiJance Databue (PVG, Appendix I) was used to generate 
toxic death rates in the November 1995 lllld Febnwy 1996 aubmiuions. This database is 1 "real· 
tim-." trac::king system for serious advene events. The c::ut-off' date for the current analysis is 
10131/95. Since the toxic death rate ofdocetaxel monotherapy at 100 mg/m' ii in question, RPR 
contends that all patients treated on phue l dose escalation, c::onlbination or sequential studies 
should be omitted. However, 36 auc::h deaths were inadvertently included by RPR in the 
November 1995 aubmiuion, so that there were a total of 145 deaths instead of 109. Sixteen of 
these oc::c:urred in the early period (10/2/90 - 6/30194) and 20 in the later period (711/94 -
l 0131/95). In addition, the number of patients at rialc in the early period is now reponed to be 
1491, instead of 631, since 1 number of patients were alive lllld still on study in both the early and 
the late peri"lis. Thus, RPR'a c::omcted early toxic death rate is 2.8% (41/1491), :mt 9% 
(57/631) b • .iggested in November 1995. RPR's corrected overall toxic death rate is 2. lo/o 
(109/5136), not 2.8% (145/5083). 

Reviewer Commrnt: RPR's November 1995 submission did not identify the 145 deaths by study 
or patient number. Nonetheless, FDA assumes that the 36 i>missions are accurately reported as 
follows: 4 patients treated on phue l studies and, hence, at a lower dose, 11 patients treated in 
Japanese studies at SO mg/m', 19 patier:ts treated on docetaxel combination studies, and 2 patients 
whose causality of death was subsequently changed by the investigator (T AX28 I 

- T AX296 See Appendix for RPR's list of omissions. 

• Review of Safety Update Report, Volum,, 3 

The current Safety Update Repon (cut-off date 11/17/95) summarizes the experience in 1495 
patients from 37 studies, all of whom received docetaxel u monotherapy at 1111 initial planned dose 
of 100 mg/m2 q 3 weeks. Of these, 624 were breast cancer patients including 216 anthracycline
resistant patients. Overall, there were 40 toxic deaths among 1490 evaluable patients or 2.7% (S 
patients omitted due to treatment discontinuation in cycle 1 because of ASHR). 

The current Safety Update, the ISS from the original NDA (7/94) and the 4-month Safety Update 
(11/94) were prepared using RPR's Clinical Database which contains all clinical study information 
collected on case repolt forms. It is updated u data are received from the investigational sites, 
and is periodically frozen by database management personnel. 

The following series of tables attempt to identify the patient deaths occurring on studies 
evaluating docetaxel monotherapy at 100 mg/m'. The PVG and Clinical Databases are presented 
side-by-side. The Clinical Database lags far behind in tenns of numbers of patients entered on 
studies and number of patient deaths reported, especially after 7194. Note that RPR plans to use 
the 2. 7% toxic dl'.ath rate derived from the Clinical Databue in product labeling. 
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Study 

TAXUO 

TAXlll 

TAXlll 

TAX223 

TAX224 

TAX225 

TAX227 

TAX228 

TAXUO 

TAX231 

TAX232 

TAXlJJ 

TAX236 

TAX23i 

?'AX245 

TAX2Sl 

TAX256 

TAX257 

TAX266 

TAX267 

TAX269 

TAX270 

TAX27J 

Table I. Studies Submitted In Original NDA ISS 
Docetuel Moaotberapy at 100 m&fm', N•23. 

Tolic Deatb1 
#T.-.cl 

Plla....-lalluee 

40 0 

39 l 

JI 3 

.Cl 3 

34 3 

l3 0 

.Cl 0 

35 1tudy -ltted 

18 0 

29 0 

.Cl 2 

.CJ I 

40 I 

3<I 0 -
30 I 

59157• 1 

20 11udy omitted 

19 0 

37 I 

42 0 

... 4 

44 I 

44 I 

Toi.Jc: Deatli Rate 241794 or J.0% 

4 

Cllalcal 

0 

1 

J 

3 

3 

0 

0 

0 

0 

I 

I 

1 

0 

0 

I 

I 

0 

0 

1 
-

0 

2 

I 

1 

·181147 or 2.2% 



Table 2. Studies witb Accrual Completed Prior to 7194, N•27 

ToU:Dutba 
Study #Tnaa.d 

CUaal Plia~llance 

23 Studlll ID Tallll I ""4M7 :u 18 

TAX247 ..,, I I 

TAXU!I 25 0 sai•r omltt8d 

TAX211 37 1 0 

TAX216 51 2 2 

TomDeatbllate 2l/950 or 3.0% 211!171 or 2.2Y. 

Table 3. Addition of Studies wltb Accrual Completed After 7194, N•34 

ToU:Deatba 
Study #Tnated 

Pb•rmacovl1Dance Clinlc•I 

- 27 Studleo ID T•ble 2 !150/!178 28 21 

TAX029 24 0 0 

TAX226 144 1 1tudy omitted -
TAX22!i 40 0 atudy omitted 

TAX261 12 0 atudy omitted 

TAX2!11 43 0 1111dy omitted 

TAX292 47•• 1tudy omitted 1tudy omitted 

TAX2!15 45144* 3 2 

Todc 0..tb Rate 32/ ;251or2.5°/e 23/1046 or 2.2% 

• Acc:naal fl&uree dll'rer IP tH PVG ud Cllalcal D•tab-
• • Acc:naal takea r- Annu•l Report to IND 
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Table 4. Addition ofOn1oln1Pbaae2 Studlu, u ofll/17195, N-53 

Tor.le Dealba 

Study 111'-ld 
Pbarmuo¥l1Uuce Clinical 

U Studill 111Tllllll3 1251/UM6 32 23 

TAX204 17 0 atudy emitted 

TAX20I 1 0 ... .,emitted 

TAX217 1 0 atudy-'tled 

TAXU! HIM• 2 1 

TAXlll 24115° :z 2 

TAX246 31137• 0 1 

TAXUI 138 3 ltUdy-llted 

TAX258 :Z2 0 1tudy-ltted 

TAX264 58 3 3 -
TAXlll ' 0 1tudy <ttultted 

TAX296 39127• 0 0 

TAX2'7 77 1 ltudy omitted -
TXB-2S 52 0 ltudy omitted 

UK-201 8 1 11udy omitted 

'i'XB-201 93 5 1tudy omitted 

SIOOl 249 6 study omitted 

51002 5161110• 15 6 

ITil18 10 0 1tudy omitted 

Pl94 10 0 1tudy omitted 

Tosic Death Rate 7012715 or 2.6% 3611377 or 2.6% 

•Accrual fl1urea dlll'er ID PVG ud CUalcal Datab-
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Table 5. Addition ofOn1oln1 Pbue3Studies,uof111171!15, N-65 

TulcDeadaa 
#Treatad Study .... ,__.llallee Cllalcal 

!138 .. diNIDT.W.4 271511377 70 

TAX303 !ll/68* 2 

TAXJIM 102/43• 2 

TAXJOI 3 .. lladyomltted 

TA.Xlll 40n• 2 

TAX313 2 0 

TAX317 14 I 

TAX31!1 15 0 

TAX320 ' 0 

81007 29 0 

81008 16 0 

51009 J3 0 

TXJl..301 25 0 

Total 359 77/J071 or 2.5"/o 

• Acrriaal n111- dlll'er In the PVG and Clinical Databuea 
•• Acenial taken from Aaniaal Report to IND 
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36 

2 

2 

118dy..itted 

0 

ltudy -ltted 

•tudy omitted 

ltudy -ltted 

ltudy -ltted 

atudy omitted 

1t11dy omitted 

1t11dy omitted 

1t11dy omitted 

40/1495 or 2.7% 



Table 6. Addition of On1oin1 Open Label or Compwlonate Use Protocols, as of 11/17195 

TodcDeatb1 

Study #T_,.. 
PU~ CllDlcal 

65 Studlel la Table 5 30'71/l'" T7 '° 
TAXJOI 153 13 ltllCIJomlttad 

TAXC-pa Ill 12 ltllCIJ..itted 

TAX·ATV (Fruce) CllS• mody omlUed ltllCIJ..itted 

TAX-EAP (UK) 220 ' ltacly emlUed 

IDdMdual Patleall ... omlUed ltlldy omlttad 
(VS) 

TAX-Mil I 0 study omitted 

Todco.adtbte 10Cil49Ci3 orl.1% '°'l'!>S or :Z. 7% 
• Accrual taken from Aanual Report to IND 

Table 7. Studies Not Included in T•bles 1-6 

lteuon Studie1 

RPR Omitted • No reuon 11ven NCI 1tudie1 (N• I 0) 

Docetuel not 1lven u moootberapy at an lakial All Pbue I Studiel 
planned dou or too •slm' q 3 weeks• All Combination or Sequential Treatment Studlu 

AU Japanue Studleo 

Reviewer Omkted • Ia1uftlcleot IDformatlon l16,l34 
(abo omkted by RPR) 

* Forthis reason, reviewer omitted TAX009, TAX207, TAX244, TAX2S3, TAX26S, and 
T AX299 from Tables 1·6. This accounts for a total of 173 patients entered and 3 toxic deaths. 
RPR had included these patients in its PVG database to obtain 109 deaths out of S 136 patients as 
reported in volume I of this submission. 
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Reviewer Comments on the Pbarmacovi1llance Database: 

I . The Phannacovigilance Database lists 697 additional patients enrolled on 19 studies in the 
early period u compared to the number 1Jf patients listed in the Integrated Safety 
Summary of the original NDA (N • 847, Table 29, 7194) and omits SS patients on 2 
Canadian studies, TAX228 and TAX2S6. The additional patients come from a variety of 
phue 2 and 3 studies that were apparently open to ICCl1ll1 in the early period but not 
included in the ISS. Focuaing only on the 21 phue 2 studies that are common to both the 
PVG Database and the ISS, there wu a net of 6 additional deaths reported in the PVG 
Database (24 vs. 18, Table 1). There were 7 additional deaths (reponed on TAX221, 

2. 

T AX222, TAX232, T AX236, and TAX269) minus one patient death (T AX23 l 
that wu reclassified in the PVG D1t1base as not related to docetaxel per the investigator. 
In addition, the PVG D1t1base listed TAX 271 while the Clinical Database listed 
T AX271 as treatment-related deaths. U1in1 RPR'1 PVG Database, the toxic 
death rate for these 21 NDA 1tudies ii 3% rather than 2.2•1. (Oinical Database). 

Review of the 19 additional early studies in the PVG Database revealed a total of697 
patients and 17 deaths reponed in the early period. R.PR stated in its 3/15/96 response 
that the reasons these studies were not included in the original NDA are: a) different cut
off dates: 12/93 for the original NDA vs 6/94 for the early period of the PVG Database, 
and b) 8 studies (TAX009, 226, 229, 248, 249, 258, 268, and Compa) were "considered 
to be oflower priority" and "not encoded and mapped on time" for submission in the 
original NDA, nor the current Safety Update Repon. (The 8 studies enrolled 375 patients 
and account for S toxic deaths; accrual on 6 of these began in 1992 and is complete in 4 of 
them.) Using RPR's PVG Database, the to1.ic death rate for the early period (40 
studies) is calculated to be 24 + 17/ 794 + 697 or 41/1491 (2.8%), not 9% (November 
1995 submission). 

The 19 additional studies in the PVG Database listed as early are: 

1. T AX009, a phase I trial of weekly escalating doses of docetaxel ( 4 patients, no 
toxic deaths), and T AX265, a trial evaluating docetaxel SO mg/m' on a day I, day 
8 schedule (83 patients, 2 early toxic deaths); both should have been omitted using 
RPR's criteria (i.e., docetaxel monotherapy at 100 mg/m' q 3 wks); 

11. Four phase 2 studies with accrual completed in the early period had 4 toxic deaths 
among 156 patients (3 .2%) in the early period; 

iii. Five phase 2 studies with accrual completed in the late period had 3 toxic deaths 
among 241 ( 1.2%) reponed in the early period; 

iv. Seven phase 2 studies ongoing as of 11/17195 had a total of7 toxic deaths among 
210 patients (3.8%) reported in the early period; and 
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v. Three patients treated on TaxCompa, accounting for I toxic death. 

Reviewer Commenta on tbe Cinlcal Database (Safety Update Repon): 

1. The Safety Update Report does not include as many patients as the PVG Database for 8 
ongoing studies (235, 238, 246, 296, SI002A, 303, 304, 311). If the patients in the PVG 
Databue were included in the Safety Update Report, the total number of patients would 
be inc:reued from 1495 to 2054. 

2. The Safety Update Report also does not include the same studies at the PVG Database 
did for the early period (10/2/90 • 6130/94). Recall that the PVG Database contained 19 
additional early studies besides those in the original NDA. Of these 19 studies, only I 0 
appear in the Safety Update Report (029, 235, 238, 246, 247, 264, 281, 286, 295, and 
296). The remaining 9 studies include those of "lower priority" listed above that RPR has 
not included in the Clinical Database as yet, plus T AX265, omitted presumably because it 
evaluated a different dose/schedule of docetaxel. Note that 4 studies not listed as early in 
the PVG Database are included in the Safety Update Report: TAX303, 304, 31 I, and 
SI002A. 

3. Among the toxic deaths reported by RPR, assessment of treatment-relatedness for cause 
of death has been altered in the following cases. At a meeting held with RPR of\ 3/8/96, 
we were informed that the PVG Database would have the most up-to-date information 
submitted by individual investigators, while the Clinical Database would lag behind as · is 
periodically frozen. See Appendix for RPR's explanatory table. 

T AX28 I death possibly related to docetaxel ( dyspnea noted in PVG Database) 
changed to not related following receipt of an autopsy report in 8/94; RPR has omitted 
this patient death from Appendix I and the Safety Update Report. 

T AX296 listed as death probably related to docetaxel (nausea, vomiting and 
diarrhea as well as disease progression noted in PVG Database); RPR has omitted this 
patient death ft om Appendix I and the Safety Update Report. 

T AX23 l death was not related (pneumonia noted in Annual Report to IND and 
PVG Database) and possibly related (line listing, Clinical Database); Clinical Database was 
frozen before investigator's follow-up report was received two years later and could not be 
updated. This patient death was included among the toxic deaths in the SUR (2/28) but 
later omitted by RPR (4/3/96 submission). 

TAX271 death was not related (pneumonia noted in PVG Database) and 
possibly/probably related (line listing, Clinical Database). Clinical Database was frozen 
with a follow-up autopsy report pending. This patient death was included among the 
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toxic deaths in the SUR (2128) but later omitted by RPR (4/3196 submission). 

T AXSl002A .. _. death was remotely related (line listing, Annual Report to IND) and 
not related (weakness and dyspnea noted in PVG Database) and probably related 
(pn .. ..umonia noted in Clinical Database). This patient death was induded among the 
toxic deaths in the SUR (2128) but later omitted by RPR (4/3196 submission). 

Source documents for these S patients were requested on 4/1/96. Upon review of these 
documents, FDA determined that T AX28 l #0013 and T AX23 l were not 
treatment-related deaths, but that the other three were (see Section 2.1 of this review). 

4. TAXSI002A' and TAX246 were counted in the Clinical Database but are 
listed as remotely related in both the Clinical and PVG Databases. In its 4/3 submission, 
RPR states that these patients were erroneously included in the Clinical Database and so 
removed them from the SUR. Tbus, in its 413 communication, RPR has removed 5 
patients from its calculation of the tos.ic death nte in the SUR, reporting 35/1490 or 
2.3%. Case report fonns for these 2 patients were requested on 4/I/96. Upon review of 
these documents, FDA determined that these were treatment-related deaths (see Section 
2.1 of this review). 

The next section describes FD A's independent assessment of toxic deaths, undertaken upon 
review of source documents provided by RPR. It is an attempt to classify the causality of patient 
deaths based on clinical infonnation, regardless of how patients were classified by RPR in its two 
databases. The purpose of this activity is to reach agreement on which patients, in fact, died a 
treatment-related death on docetaxel monotherapy at 100 mg/m'. 
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2.1 FDA Assessment of Toxic Deaths Using Source Documents 

RPR has provided the following source documents: case report fonns (for all non-septic deaths in 
the PVG Database) and CIOMS forms (for all aeptic deaths reported to the PVG Database 
between 711194 and 10/31/96). These documents were submitted 2128/96 in volumes 2, 4-10. In 
some instances, annotated case report forms (submitted 7194, volumes 1.359 • 1.362), narrative 
summaries from study reports or data listings were the only records available. 

• S•fety Updatt Report 

A total of 40 toxic deaths were reported in RPR's Safety Update Report (2128 submission). 
Over.ti useument of these 40 patient deaths by FDA revealed •greement in 36 cues that 
deaths were trutment-related, •nd disasnement in 4 cues. The table below summarizes 
these findings. Narrative summaries arc provided in the Appendix. The majority of deaths were 
due to sepsis (26136 or 72%). Of the 10 non-septic deaths, hepatic failure/GI hemorrage was the 
primary cause of death for 7 patients, fluid retention for 2, and pneumonia for 1. 

Table 8. FDA Review or ToJ.ic Duths Reported in Safety Upd•te Report 

St11d,- Patient# la Death Remarkl 
Ts-Related! 

221 y,. Sep1b 

222 No Probable CV A 

223 y,. Sep1b 

223 Yu Sep1b 

223 Ya Fluid retention 

224 Ya Sep1b 

224 Yu Sep1b 

224 Ya Sepab 

231 No Pneumonia 

232 Vu Sep ala 

233 Va Sep1b 

235 Vu Ne11t.,,pcnla; atomalltb; DIC; GI bemorrlaa1e; 
Aeute ftuld retention 

238 Ya Sep1b 
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Stud1# Pallelllll' la Death ..... 
T:11-a.Jai.d1 

231 Y• ....... 
MS Y• ..... 
246 Y• Neutrep1ai11 ll,,.nulrubln 111 GI b-rrtu.p 

247 Y• Jhmll •11111 ..,into.,. fllllure 

252 Y• ....... 
264 Y• ..... 
264 Y• ....... 
264 Y• GI U.Orrbaae -- -
266 Y• Coaplopatlly; Mmorr1111e 

269 Y• ....... 
269 Y• ..... ·-
270 Y• Slplu 

171 Y•* heumonla 

1116 Y• Febrile neutl'llfMlllal stomatltla1 GI bemorrlaap 

1116 Y• Sep1la1 ~uld retention 

295 \I• Sepala 

195 Yu Pneumonia 

303 Yu Sepala 

303 Yu Acute i.;patlc failure 

304 Yu S.psla 

304 Yu S.pala --
Sl002A Yu*• Pneumonia 

Sl002A Yeo Stpala 

SJ002A Yu Stpala 

SI002A Yea Acvte ftuld retention 
-· 

SJOOU. Yeo Sepola 
~---- L.,_ 

Sl002A Y• Sep1ll 

*FDA -•••I cbaaaed to not dn11 nlated al'l<lr addltioaal d•ta wu pNHDted by RPR on 5/ln6 
**A11e11ment or._adary reviewer: deatb w .. prob11bly llOl nlated to d-'Uel 
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• Deaths Not Incorporated ID Tolle Duth Rate in Safety Update Report • 
Completed Studlu 

Besides the 40 deaths notlld above, 1 ! additional deaths have been evaluated. These patients 
were identified by FDA &om either the PVG Dttat.ue or the Annual Report to IND ~·s 
having died of aepli1 or a cauu related to docewc:e1. Since these patients were enrolled on 
coinpleted phase 2 studies included in the Safety Update Report, they would be included in the 
14~ patient denominator used by RPll Overall aueument ofthae 11 patient deaths by 
FDA revealed that 4 deatbt were treatment-related, aad 7 deaths Weft noL The table below 
summarizes these findings. Narrative sumnwies are provided in the Appendix. 

Table 9. FDA Review of Additional Tos.lc Deaths • Completed Studies 

Study# Patient# bl>Mlh a-arlu 
Ts-llelaledf 

lll V•• Flldcl rete11doa/poet-o.,.n111ve~ro1c 1'-k -
222 v. fC-hat!alacydel 

222 v.• Lun1 tolidl1/d1Mue P"'ll"ll•loa 

lll Y•• Cardlu arrlaytblllla -
lJS v. Neutropolc 11p11t, dllllla i. cycle 1 -
236 Y•• f Caun. dna1 toslcllleo """'"'od prior to .... tb . -
269 Y•• Fluid ntentioalcardlova1cular collapae 

269 v .. Acute ftuld retention, dutb la cycle 1 -· 
271 v .. N1utrope11lc 1ep1b, deatb la cyclt 1 -
281 No D....,. proc-•lon 

295 No Dlteale proc-•loa 
"FDA un11m1nt cbanaed to not drus related .tier additional data ... , pnnn•ted by Rl'R on 518199 

Case report fonns r.nd CIOMS fonns for patients listed in Tables 8 and 9 have been reviewed 
independently by a second reviewer, Dr. Robert Justice, who concurs with the findings above. 
His assessments are included in the narrativt summaries. 
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• Deaths Not Incorporated In Tosic Death Rate in Safety Update Report -
On1oin1 Studies 

BHides the S 1 deaths noted above, 14 additional deaths have been evlluated. These patients 
were identified by FDA from either the PVG Databue or the Annual Report to IND as 
having died or MPli• or a C1W1e related to docetaxel. Since thue P'1ients were enrolled on 
ongoing phue 2 or 3 studies included in the Safety Update Report, it ii not known whether any 
or all of these patients have been er.tered in the Clinical Databue as of 11117/95. AU deaths 
occulTed in 1995 through the month of October (see Appendix). It is not known when the 
Clinical Databue may have been frozen in 1995. Overall aae11meat of these 14 patient deaths 
by FDA revealed that all dl',ath1 were treatment-related. The table below sunurwizes these 
futdings. Namtive aummaries are provided in the Appendix. 

Table 10. FDA Review or Additional To:r.lc Death1 - On1oln1 Studies 

Study# Palleat# hIIGatb ·-·rkl T:x·llolatedT 

296 v .. A.cute Ruhl nteatloa 

311 \111 ... 
311 v .. Sep•b -

Sl002A \lu Sep1b 

Sl002A. v .. Scp1b 

SIOOlA. \'•• Stp1b 

Sl002A y., Sep1b -· 
Sl002A Yeo Sep1b 

SIOOlA Yeo Sep•b 

SIOOlA y.., GI bleed, T related to c:orticolterold1 -
Sl002A \let Cardiac faUun, 1 locbemla -
Sl002A _._ Yeo Sep1lo 

SI002A Yeo Neutropeala, byperbWrublnemla, cardloc bcb-la 

SI002A. Yeo Sep1b -
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• Summary 

The table below aummarizes the findings after review of source documents for patients who were 
reported to have aepais or a treatment-related cause or death at least once - either in the PVG 
Database or the Clinical Database. All patienu included here received docetaxel monotherapy at 
100 mgtm• on studiea that an included in the SUR. Recall that these patients represent a subset 
of the ovenll population of 4963 patients who received such therapy and who experienced a total 
of 106 toxic deaths u of 10/31195 (see Table 6 above). 

Table 11. Global Ovenolew - All Tosic Deatb1 ldeatUled by FDA 

c • ...,.,. II Deallu COllftnDld % Deallia ID Cyd9 I TnicJ>eathble 

To:alc »utlu 36 45%(15133)0 l.4"/o 
IDSUR (36/ 1490) 

+ .,_..,Not ID S111l· 40 51% (19/37)0 l.7% 
c-pleted Studlu (4011490) 

+ Jkatlll Not la BUil • 54 57% (21149)• %.6% 
Oaaota1 Studllo (54/ 205f) 

• Cycle at wlllda death occurnd- llllkaoMI a - cua 

I. If the additional toslc deaths from completed studies are added to those already 
lnduded In the Safety Update Report, the toslc death rate ii 2.7% (40/1490). The estimate 
in the final row is meant to show what the toxic death rate would be if the Clinical Database had 
kept pace with patient accrual as noted in the PVG Database. 

2. Sepsis accounts for the majority of treatment-related deaths (70"/e or 28/40). 

3. There were a total of 6 patients with abnormal LFTs at baseline (combined transaminase and 
alkaline phosphatase elevations): TAX224 , TAX233 , TAX23S , TAX247 
TA X266 and T AX286 The first ~o patients listed h«e died of aepsis, the remainder 
died of complications related to coagulopathy and GI hemorrhage in the setting of hepatic failure. 

4. An acute Ouid retention syndromr. following a single dose of docetaxel hu been 
reponed; four cases above have been falal, one life-threatenir.g. Three patients developed acute 
fluid retention in usociation with abnormal hepatic function (T AX23S T AX28 l and 
T AXSI002A ., one in association with a pre-existing pericardial effusion (T AX269 
and one with the development of sepsis (T AX286 In addition, two ~ .:.;ent IND Safety 
Repons have been the subject of similar events: a repon of ARDS on day JS of cycle I was 
reported on 4/8/96; and, a ca&e of worsened ucites, pleural effusion, and weight gain in the 
setting of abnormal hepatic function on day 2 of cycle l wu reported on 3129/96. These reports 
are lncludei:I in the Appendix. Product labeling should &dvise close monitorliig of patients with 
effusiom at baseline for potential exacerbations on docetaxel therapy. 
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3, Specific Safety luua Related to Docetuel Monotherapy 

• Seriom Advene Evenu (Escludla1 Tosic Deaths) 

Patients are followed until death on all RPR-aponsored trial~ and all SAEa are reponed to 
Phamw:oviailance within 48 houra of receipt. Similar to the pr.:iblem with treatment-related 
deaths in Section 2, RPR. inadvertently included uon-f&tal SAEa from 417 patients treated with 
doMs and IChedules other thin docetaxel monotherapy at 100 mg/m' in its November 1995 
submission. Thus, the correct number of patients at risk for SAEa in the update period is 4,035. 

Table 12. Serioua Advene Eveotl Related to Docetallel Moaotberapy at 100 ms/m' 

Plwm_..uu.DaUll ... 
S.riolU 7/1/H • IOIJl"5 
4dvene 
Ev•t 126'1 Eveata 4035Patleatl 

N(%etlv•U) N (% otPaU..11) 

Leukopeala 14 (1%) 14(0..C%} 

NeutNpUla 91(1%) 911 (2%) 

Febrile 355 (21%) 355(9%) 
N•utropeala•• 

Tbl'Dlllbocytopeala 6(0.5%) 6 (0.2%) 

lafectlon 31 (3%) 31 (1%) 

P111umonla 31 (3%) 31 (1%) 

Py1lo11epbrftWVTI J0(0.8%) iO (0.3%) 

Sep1b 56 (4.4°/o) 56(l.4%) 

4lleflY 17 (l"lo) 11 (0.4%) 

Skill 10(0.1%) 10 (O.J•/o) -
Stomatltll/MMD 40(3%) 40 (1%) 

Dlarrlau so (4%) so (1%) 

Nau ... 33 (3%) 33 (l"lo) 

v-111n1 39(3%) 39 (l"lo) 

Altlaenla/Malaile 34 (3%) 34 (1%) 

Flllld ·-tloe 42(3%) 42 (1%) 

N .. rotol.ldty 26(2%) 26 (0.6%) 

• lacludoo 7!1 palialtl tnaled at an IDlllal d-tuel .S- of75 matm' 
•• lacluda 7 palientl wllb febrile leukopeala 
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JSS, Orqlaal NDA 
Sabmtued '7194 

6601:v•tl tl2Pat1nt1• 
N (% ollv•ll) N (%of Patleata) 

50(1%) 50(6%) 

53 (1%) 53 (6%) 

151(24%) 151 (17%) 

. . 
62 (9%) '2(7%) 

8(1%) • (1%) 

6(0.1%) 6 (0.6"10) 

5(0.1%) !I (0.6%) 

34 (5"1o) 34 (4%) 

15 (2%) 15 (2%) 

15 (2%) 15 (2%) 

20(3%) 20 (2"1•) 

11 (2"10) 11 (I "lo) 

17 (3%) 17 (2%) 

21 (3%) 21 (2%) 

40 (6%) 40 (4%) 

22(3%) 22 (2%) 



The table above summarizes the reports of SAEs given in the current update vs those listed in the 
ISS of the original NDA. In its 4/3 and 4/8 responses, RPR clarified that the data shown for the 
ISS and in its November 1995 submission was "hand tabulated from Pharmacovigilance data 
listings by what is designated u the "phannacovigilance tenn ?n the listing - the tenn by which 
the investigator identifies the adverse event". Tables of SAEs in the February 1996 submission, 
however, are derived propammatiCllly by COST ART tenns, a practice that began in 1/96. Thus, 
the data in the current submiuion are not strictly comparable to any prior SAE report submitted. 

Direct comparison or tbe November and February 1ubmlulou 1bcnn a reduction la 
report& or febrile aeutropeala from 490 to 341, and or 1ep1ls from 10 to 5'. la itl 4/1196, 
RPR provided the SA.El for the 417 patieatl that bad been removed to produce the 
February report. They accounted for 120 cues of febrile aeutropeala and 16 caaea of 
1ep1la. Tbla leaves 22 ca1e1 orrebrile aeutropeala and I caaea of 1ep1la that are not 
accounted for and presumably the c:uualtla of the cban1e to a different reporting system. 

Nevertheless, serioUI advene events u submitted to the Agency are shown in the table above in 
two ways: u the % of all reported eventl for the given period, and u thee;, of patients at risk for 
the given period. Not all patients experienced SAEs (e.g., in the ISS, only 449 p&tients out of a 
potential of912 experienced SABI). In addition. some patients had more than one SAE. For 
example, 39 patients in the PVG Database had reports of sepsis and either neutropenia (27 cues), 
leukopenia (I case), or febrile neutropenia (11 cases). 

In response to FDA's question regarding the apparent increued reporting of sepsis during the 
update period, RPR states that a sepsis rate of I .4% (56 reports among 4035 patients) is "not 
markedly different" from the incidence of sepsis in the ISS (0.6%, 5 reports among 912 patients). 
In its 4/3/95 response, RPR states that of the 56 cases of sepsis, only 2 occurred in patients with 
elevated LFTs. 

One major difference in the patient populations at risk in the ISS vs the update period is the 1888 
patients enrolled in compassionate use protocols (T AXEAP, T AXCompa, and T AX30 I) in the 
latter period, a group of patients that may have been more heavily pretreated. Review of 
Appendix II, volume l, revealed that of the 56 reports of sepsis, 29 occurred in patients treated 
on the compassionate protocols. Of these 29, 22 patients also experienced neutropenia, 
Jeukopenia or febrile neutropenia. The 2147 patients (out of 4035) at risk on the remaining trials 
experienced 27 cases of sepsis, 17 of which were complicated by neutropenia, leukopenia, or 
febrile neutropenia. Thus, the infectious outcomes of patients treated on a compassionate basis 
and of those who were not do not appear very different. 

Reviewer Comment: RPR's presentation of SAEs in the current submission is not consistent with 
earUer presentations in previous NDA documents. Thus, it is not possible to verify whether the 
incidence of a particular SAE has changed over time. In product labeling, the incidence of sepsis 
will be reDected in the infection rate derived from the Clinical Database (per RPR 4/8196). The 
overall infection rate has remained stable over time at 21%. 
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• Treatment Dbcontlnuations due to Doceta1el T111lclty 

The Safety Update Report, volume 3, reports 240 patients out of 1490 (16%) have discontinued 
treatment prematurely due to docetaxel-rclated adverse events. RPR states this information is 
bued on investigator weasments written in cue repl"rt fonns. Fluid retention was the reason 
for treatment discontinuation In 116 patients, neuroto:dclty In 51. Asthcnia accounted for 
treatment discontinuation in 32 patients, skin toxicity in 26 patients, and allergy in 16 patients(+ 5 
who discontinued due to AHSR. before completion of their first infusion). "Other" was the reason 
given in 40 patients. A llingle patient could have more thin one reuon. The previous Safety 
Update submitted in 11194 reported 201 out of 1010 patients or 20".4 discontinued due to 
docetaxel-related adverse events. In Its 418/96 raponse, RPR'• Table LUS.01 differed 1li1hdy 
wltb rqard to tbe nu:mber of patients dilcontlnulnc treatment for tbeae reasons: Ould 
retention 112, neuroto:dchy !!, utbenla 40, skin 27, allergy 16, and other 39. 

In contrast, the Pharmacovigilance Databue reports 62 patients have discontinued treatment 
prematur"'v due to docetlXel-related adverse events durinc the update period thus far (711/94 
- 10/31/9.S). Thu repreaents I.!% of the 403! patients at risk. The most common reasons for 
treatment discontinuation were neurotoxicity (23 patients), fluid retention (13 patients}, allergy or 
infection (6 patients each), asthenia (3 patients), diarrhea or skin toxicity (2 patients each), and 
other (7 patients}. Source documents, including case report forms and CIOMS forms for these 62 
patients were submitted (volumes 11-19}. These patients are briefly summarized below: 

TAX029: This phase 112 trial evaluated the pathophysiology of edema in patients with advanced 
- breast or ovarian cancer treate:I with docetaxel 100 mg/m' every 3 weeks. Patients received no 

premedication, diuretics or calcium antagonists. Flavonoids were permitted for treatment of 
severe fluid retention. Twenty patients were entered on this study in 1994. All eight of the 
patients discontinuing treatment did so because of fluid retention after 4 or 5 cycles. When this 
study was first reported to the Agency (Specific Safety Analysis. 1/18/95), 12 of IS patients or 
80% had developed fluid retention, roughly twice the expected incidence, and 5 patients had 
discontinued treatment. See MOR 10195 for additional details. 

TAX235: This ongoing trial evaluates docetaxel 100 mg/m' every 3 weeks in patients with 
metastatic br.:ast cancer, both anthracycline- and non-anthracycline-resistant. Premedication with 
methylprednisolone (3 days) and cetirizine was given to all patients. As of 10/31/95, 95 patients 
were entered on this study and 10 had discontinued treatment due to toxicity after a median of 5 
cycles (range 2-10 cycles). Fluid retention was the primary reason for discontinuation in 4; fluid 
retention and muscular weakness or asthenia or nail disorder in 3; paresthesias and asthenia in 1; 
severe infectious diarrhea due to Clostridia in 1; and neuromotor dysfunction of the hands in 1. 

T AX238: This ongoing trial evaluates docetaxel 100 mg/m' every 3 weeks in patients with 
metastatic or unresectablc head and neck cancer. Patients were previously untreated with 
chemotherapy for advanced disease. Premt ~ir-11tion with methylprednisolone (2 days) and 
cetirizine was given to all patients. A3of10131195, 24 patients were entered on this study and 2 
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had discontinued treatment after the first infusion. One patient experienced grade 4 skin toxicity 
(necrosis), febrile neutropenia and grade 3 mucositis. The other developed severe infection and 
renal insufficiency. Note that there are also two septic deaths reponed thus far on this trial. 

TAX246: This ongoina trial evaluates docetaxel 100 msfm' every 3 weeks in previously 
untreated patients with metastatic pancreatic cancer. As of 10131195, 38 patients were entered on 
this study and 1 had discontinued treatment after the second inNlion due to grade 3 myalgias and 
fatigue. 

TA.Xl47: This trial evaluated docetaxel 100 msfm' every 3 weeks in previously untreated 
patients with metastatic pancreatic cancer. Of 43 patients entered on this study, 4 discontinued 
treatment after 4, 6 or 8 cycles. Three patients discontinued due to fluid retention and one to skin 
toxicity. 

TA.Xl64: This ongoing trial evaluates docetaxel 100 mg/m' every 3 weeks in previously treated 
patients with metastatic breast cancer. Patients are premedicated with 5 days of dexamethasone. 
A3 of 10/31/95, 58 patients were entered on this study and 9 had discontinued treatment after a 
median of6 cycles (range 5-8 cycles). Eight patients discontinued due to neurosensory or 
neuromotor toxicities and one to severe fatigue. 

T AX295: This trial evaluated docetaxel 100 mg/m' every 3 weeks in previously untreated 
patients with metastatic NSCLC. Of 45 patients entered on this study, 5 discontinued treatment 
after 1, 2, or 3 cycles. Each patient discontinued for a different reason: progressive pleural 
effusion and empyema; hypersensitivity reaction; severe edema and electrolyte imbalance due to 
severe diarrhea; asthenia; and severe dehydration due to dysphagia and diarrhea. 

T AX296: This ongoing trial evaluates docetaxel 100 mglm' every 3 weeks in paclitaxel-resistant 
patients with metastatic breast cancer. Patients are premedicated with 5 days of dexamethasone. 
As of 10/31/95, 39 patients were entered on this study and I had discontinued treatment after 4 
cycles due to neurosensory toxicity. 

TAXSIOOlA: This ongoing ttial evaluates docetaxel JOO mg/m' every 3 weeks as first- or 
second-line treatment of patients with metastatic NSCLC. A3 of 10/31/95, 516 patients were 
'entered on this study and 14 had discontinued treatment after a median of2 cycles (range 1-8 
cycles). The reason for treatment discontinuation was infection in 3 (including death in I); 
infection complicated by severe nausea and asthenia and CV A; acute hypersensitivity reaction in 
4; neurosensory toxicity in 4; congestive hean failure in l ; and complications of diabetes mellitus 
in I. In addition to the death noted above, there have been 14 additional t!'el>tment-related deaths 
reported thus far en this study. 

TAX303: This ongoing phase 3 trial compares docetaxel with doxorubicin in patients with 
metastatic. breast cancer who have failed alkylator therapy. As of 10/31/95, 91 patients were 
entered on this study on the docetaxel arm and 5 have discontinued treatment after I, 2, or 5 
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cycles. The reuon for treatment discontinuation was acute hypersensitivity reaction in 1; 
stomatitis in 1; acute hypersensitivity and stomatitis in I; severe neurotoxicity and pleural effusion 
in I; and severe neurotoxicity in 1. 

TAX304: This ongoing phase 3 trial comparu docetaxel with mitomycin C/velban in patients 
with metastatic breast cancer who have &.iled anthracycline. Al of 10/31195, 102 patients were 
entered on this study on the docetaxel ann and 3 have discontinued treatment after l, 6, or 8 
cycles. The reuon for treatment discontinuation was infection in 1; fluid retention in 1; and fluid 
retention a."ld neuroH1110ry toxicity in 1. 

Reviewer Comment: The bijbest treatment discontinuation rates occurred on trials in advanced 
breast cancer: 16o/e on TAX264, and 11% on TAX235 and TAX296. Among trials conducted in 
patients with other cancera, T AX247 in pancreatic cancer had the highest rate of treatment 
discontinuation (9"~). 

• Severe Altbeaia on Docetu.el Therapy 

At the ODAC Meeting in October 1995, investigators stated that the duration of severe asthenia 
"was usually a few days, therefore, the overall performance status reported for the cycle was not 
adversely affected.• FDA's review of case repon forms showed that perfonnance scores were 
generally recorded at the stan of a treatment cycle. Thus, the eff'ect of asthenia occurring in rnid
cycle on performance status was not recorded. Review of3 l case repon fonns (submitted for 
other safety issues) revealed: 1) examples of patients who experienced severe fatigue/weakness 
lasting several weeks, and 2) examples of severe fatigue/weakness associated with PS >2, 
especially when drug-related toxicities developed concurrently with disease progression (see 
MOR, pp 15-18, 2196). In the 12126/95 fax, RPR was requested to clarify for the labeling, the 
median duration (and range) of severe fatigue/weakness for anthracycline-resistant pr.tients. 

RPR has responded by agreeing that patients had asthenia or fatigue lasting more than one week 
in duration. RPR states that the case report forms were designed to collect the worse grade of 
asthenia over the entire cycle and do not allow determination of the duration of any individual 
grade of asthenia. Thus, the median duration of severe asthenit cannot be derived. 

Reviewer Comments: The concern is the duration of severe asthenia that would appear in 
labeling, given the discrepancy in RPR's statements at the ODAC Meeting and what was 
subsequently noted in case report forms. Since investigators did identify the dates of onset and 
resolution of adverse events in the case report forms, why could the median duration and ranges 
be calculated for other adverse events, and not for asthenia? For example, RPR study reports 
routinely gave the median duration 11nd ranges for grade 3 or 4 neutropenia in evaluable cycles. In 
addition, for labeling, RPR has calculated the median duration of fluid retention and neurotoxicity. 

As a compromise on this issue, product labeling could include the following statement under 
PRECAUTIONS (under the heading for ASTHENIA}: "Symptoms of severe fatigue and 
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weakness may lut a few days up to several weeks, and may be usociated with deterioration of 
performance status.• 

• Fluid Retention 

At the October 1995 ODAC Meeting, RPR'a slide 36 atated that 4119/0 of patients with baseline 
edema and S9% of patients with bueline effiision were "improved on treatment". At FDA's 
request, RPR submitted 56 case report forms of patients with bueline fluid retention in support of 
its contention in November 1995. Review ofCRFs revealed that only two patients clearly 
improved and two had mixed respollll'.s (see MOR pp 23-27, 2196). In the 12126195 fax, FDA 
ulced RPR to explain how the information on slide 36 wu derived and to clarify what criteria 
were used to determine whether patients "improved" or not. 

RPR responded that the results presented at ODAC were derived from a statistical program that 
included only adverse events on treatment that were possibly or probably related to treatment. If 
their original analysis is redone without taking into account the relationship of the fluid retention 
to study drug, then the proportion of patients improved is reduced to 6% for patients with 
baseline edema and 7% for patients with bueline effusions (see Table 13 belClw). RPR states that 
the majority of the remaining patients that were improved would now be reclassified as stable and 
that the proportion that worsened did not change much. They conclude that "patients with 
baseline fluid retention may receive docetl:Xel therapy withcut undue aafety concern". 

Table 13. Status of Fluid Retention on Doceta:s:el Treatment 

Buellae Cbaracurlltlc RPR'• ODAC Preoentatlon RPR'• Re-Analyaia 

Edema (N • IS) lmprond • 49% Improved - 1w. 
Stable - 20'/o Stable • 56 v. 

Wonened-31% Woraened • 38% 

Pleural Elfualon (N • 29) Improved • !19"1. Improved. 7% 
Stable-24% Stable· 69"!. 

Wonened • t7"1 • Wonened • 24"1. .. 

Reviewer Comments: Note that assignment of the treatment-relatedness of fluid retention 
developing on docetaxel treatment is problematic for many patients. RPR's ODAC Briefing 
Document (10/17195, Table 12) states that 6% (28/455) ofbreast cancer patients had 
moderate/severe fluid retention at bueline. Following a median of 5 cycles of docetaxel, the 
proportion with moderate/severe fluid retention increased to 40% (1821455). Of these, only a 
handful of patients had pleural/L<citic fluid cytologies performed (the presumption being that a 
negative cytology for an enlltl'ging 1lffusion is co~stent with docetaxel-induced toxicity rather 
than disease progression). And, ~here is no objective test to document the treatment-relatedness 
or disease-relatedness of peripheral edema. 

In FDA's review of case report forms, 21 of the 27 patients with worsening fluid retention were 
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assigned partial responses or stable disease. This suggests that worsening of fluid retention did 
not often enter into investigators' usessment of response and was generally considered docetaxel
related. This is also borne out in Table 7 included in RPR's study report for the T AX28 l trial and 
provided in the Appendix. Among 16 patients withdrawn for fluid retention on that study, none 
were considered to have disease progression. This table also shows that assignment of WHO PS 
in these patients had little bearing on the severity of fluid retention that was experienced. 

The table below summarizes the outcomes of the 56 second-line breast cancer patients whose case 
report forms were reviewed previously (see MOR's Table 10, p. 24 of the 2/96 review). 
Worsening of fluid retention is based on the development of new moderate or severe symptoms, 
progression of baseline symptoms to moderate or severe, and/or specific actions required, 
particularly drainage procedures. The two patients who developed thrombotic events treated 
solely with anticoagulants were considered stable rather than woraened (TAX 264 and 
T AX264 for the purpose of this analysis. 

Table 14. Outcomes in 56 PatientJ with Bueline Fluid Retention 

Olltcome StudylPalleDI 

Improved N•l (3.!%) 

Mlsed R•poDH N-2 (J.S%) 

Stable N•25 (45%) 

WoneDed N•27 (48%) 

Agreement in the classification of34 of these 56 patients with RPR (using their re-analysis) is 
apparent now that individual patients have been identified by fluid retention outcome (FDA 
request 3/21; see RPR response, 4/8/96, included in the Appendix). 

FD A's concern is the discrepancy in RPR's slide shown at the ODAC Meeting regarding the 
improvement of patients with baseline fluid retention who received docetaxel vs. what was 
subsequently noted in case report forms. RPR's slide 36 may have left the impression that 
one-half or patientJ with baseline fluid n1ention improved. RPR's statement that patients 
with baseline fluid retention may receive docetaxel therapy without undue safety concern is 
probably valid, although comparable data have not been presented on patients without baseline 
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fluid retention. 

Recommendation is made to include a statement in the product labeling under ADVERSE 
EVENTS to the effect that patients with baseline fluid retention who receive docetaxel generally 
do not have improvement in fluid retention and may experience worsening. Funher study of this 
issue is warranted. 

4. Evolution of Performance Status 

Upon review ofRPR's November 199S submission, FDA concluded that end-of-study 
performance status scores (generally recorded within 30 days of the last docetaxel infusion) were 
not incorporated in the graphs shown at the October ODAC Meeting (slides 6 J-6S). Taking these 
scores into account, assuming that the end-of-study PS wu 4 for the three patients who suffered 
toxic deaths, and assuming that the PS recorded for patients on the 
T AX286 trial may not accurately reftect the impact of the toxicities these patients experienced, 
perhaps as many as 18 out of 134 anthracycline-ruistant patients in pivotal trials experienced a 
deterioration in performance status concurrent with treatment-related adverse events. Thus, 
among SS responders, PS improved in 4, remained stable in 28, and worsened in 23. 

RPR responded that they acknowledge FDA's alternative analysis. Recommendation is made to 
include a statement in the product labeling under PRECAUTIONS (under the heading 
of GENERAL) to the effect that responding patients generally do not have improvement in 
performance status and may experience worsening. 
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S. Safety Update Report 

5.1 ProJnUD Overview 

Volumes 3-19, submitted on February 28, 1996, contain a summary of safety results on 
docetaxel monothempy as of November 17, 1995. Results are presented for 28 completed 
phase 2 studies and 9 ongoing phase 2 and 3 srudies with docetaxel at an initial planned dose 
of 100 mg/m' for various tumor types, including metastatic breast cancer. Altogether, S 136 
patients were evaluable for safety (presented in the Pharnw:ovigilance Database, Appendix I). 
Of these, 1490 patients were included in this repon. Five patients were excluded since they 
discontinued study drug due to AHSRs before completion of their first docetaxel infusion. 

5.2 Patient Characteristics 

The median age of the 1490 patients was 56 years (range 19-80). The male:female ratio was 
0.6, and 839' had a WHO perfonnancc status of 0 or 1. The most common tumor types were 
breast (42%) and lung (27%). Seventy-five percent of patients had either 0 or 1 prior 
chemotherapy regimens. A median of 4 treatment cycles were delivered (range 1-29). Out of 
a total of 6830 cycles, 25 ~ were given at a reduced dose. A treatment delay of 4-7 days 
occurred in 510 cycles, and of > 7 days in 298 cycles. There were 40 toxic deaths on study, 
29 related to sepsis and 11 to other events. 

5.3 Safety Prortle - Docetaxel Monotberapy at 100 mg/m' 

Toxic death., ocrious adverse events and adverse events leading to treatment discontinuation 
were discussed in Sections 2 and 3 of this review. RPR's Statistical Tables 7-12 provided 
listings of adverse events possibly or probably related to docetaxel. Spe.cifically, Table 8 
{adverse events by NCI terms) listed the incloi:.;ice of all non-hematologic adverse events in the 
SU.R, except for asthenia, myalgias, and nail disorder (which were listed by COSTART temlS 
in Table 10), and for fluid retention (listed by ONCLASS and COSTART terms in Table 12). 

The incidence of docetaxel-related hematologic toxicities in the Safety Update Report was 
similar to that reported at the October 1995 ODAC Meeting (see Table 15 below). 

Reviewer Comment: For hematologic toxicities, RPR. has submitted summary statistical 
tables of the incidence of key parameters, as well as of febrile neutropenia (defined as fever > 
38•C, with JV antibiotics and/or fever serious). It is not p05.$lble to extrapolate from list.iugs 
of fever, granulocytopenia, or infection as given in NCI terms in Table 8 to RPR's 
summary data on febrile neutropenia. On 3/21, FDA requested documentation of 
hematologic adverse events and on 4/8 received a second copy of tables 6.01, 7.0la and b, 
plus summary tables of neutropenic infection and febrile ncutropenia by patient and by cycle 
{Attachments m and IV). 
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Table 15. Hematolo&lc Toxicity - Overall Patient Population 

Toxicity AD hlieDls • ODAC 10/95 AU Patients • SUR 2196 
N•1070 N•l<.:!:'11 

Neutropeala ,.,.,, 96'Kt 

Neulropellia pwde 4 IO'Kt 76'Kt 

Febrile Neulnlpeaia 13'Kt 13'Kt 

lafecdom 20'Kt 2111> 
·severe ,.,. ,.,. 

'l'llrombaeytopenla 911> . .,. 

Septic »e.ths 1.6'Kt 1.!l'Kt 

The incidence of docetaxel-related non-hematologic toxicities in the Safety Update Report was 
similar to that reported at the October 1995 ODAC Meeting. 

Table 16. Non-Hematolo&ic Toxicity - Overall Patient Population 

Toxicity AU Pallents • ODAC 10/95 AU Patients • SUR 2196 
N•1070 N•l490 

Stomllltls 44% (6'Jro) 4211> (6'1.) 

Skill T~xicily 61% (7'Jro) 55'1. (6%) 

Fluid Retel>lioo S2% (!l'Jro) 481)1, (8%) 

Neuroseosory 51 % (4%) 49% (4%) 

Astbeaia 69% (U'Jro) 611)1, (U%) 

Non-septic Deatm 0.69" 0.79" 

Of 823 patients with neurotoxicity, duration of toxicity was evaluable in 290 patients (381 
patients had ongoing symptoms and 152 had missing information). The median duration of 
neurotoxicity was 60 days (range 0 • 741 days). 

On 3/21/96, RPR was asked to clarify why some adverse events listed under COSTART terms 
appear to be ut:derreported when compared to listings by NCI terms. For example, there were 
17 infections reported by COSTART term in RPR's Statistical Table 10 vs. 314 by NCI term 
in Table 8. In its 4/8/96 response, RPR states that the COSTART tables represent only those 
events that were non· NCI gradeable or not NCI graded by the investigator in the CRF (i.e., 
NCI term missing). "The most conservative approach can be taken by .\Ciding the by patient 
incidences of adverse events reported in each classification.• These incidences have been 
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tabulated and included in the Appendix. 

Reviewer Comments: The incidence of adverse events listed by NCI term do not 
subs1antially differ from the sum of the NCI AEs + COSTART AEs, with the exception of 
skin toxicity and neurosenso~ toxicity. Addition of t.'1e COST ART AEs contributes an 
sdditional 4 9' (62 or 6S patiei1ts, ~lively) to the overall incidence of these adverse t'!Vents. 
These combined incidence figul-es r.urrently d1> not appear in RPR's proposed product ,_ .. _,,_ 
......... ,,g. 

• Safety Proftle by Baseline Hepatic Function 

In its 4/8/96 submiit5ion, RPR has provided the incidence of adverse events for the overall 
patient population (1490 patii:nts) by baseline hepatic function. There were 55 patients with 
elevated liver enzymes (defined as the combination of SOOT or SGPT > 1.5 x ULN and AP 
> 2.5 x ULN) 211d 54 with one or two parameters missing. RPR has chosen to include the 
µatients with missing enzymes in tlle •normal" group. An overview of tlle incidence of 
hematologic and non-hematologic toxicities has been provided for the 1435 patients with 
"normal" liver function and is included in the Appendix. Incidences J>JeViously reported for 
10:l8 patients at the October 1995 ODAC are also shown. There ue no major differences 
between the two reports. 

Reviewer Comment: In its 4/8/96 respoi:sc, RPR 's Table LUS.08 indicates that overall, 
there arc a total of 94 patients with elevated hepatic enzymes at bast.:inc: 51 with elevations of 

- transaminascs +AP (bilirubin normal); 2 with elevations of transaminases +AP (bilirubin 
missing); and 41 with elevations of uai:saminases + AP +hilirubin. Given previou~ 
discussions of the adverse sequclac of docctaxcl treatment in patients with elevated bilirubin 
levels in MORs and at ODAC meetings, suggestion is made inclu1ie th~ group of 94 patients in 
the "abnormal" liver function group. 

5. • Fluid Retention 

As of 10/31195, a total of3,036 patients had received 5-day Jcxameihasone premedication to 
ameliorate fluid retention. However, only 235 ofthi:se patients hav\O been entered in the Clinic&'. 
Database, and hence, are included in the Safety Update Report. Information on the remaining 
patients is limited to SAE, in the Phannacovigilanc.: Database. In addition, RPR states that 
information collected on patients on compassionate use protocols is limited and will not allow for 
a comprehensive analysis of all fluid retention parameters. 

Appendix IV, volume I, contains adverse events (regardless ofrelation.ship to docctaxel) for 60 
breast cancer patients treated with docetaxel without premedication and for 235 breast ·.:ancer 
p11tients premedicated with 5-day steroid1;. The previously repor<f'JCI 104 bre&at cancer patients 
(Specific Safety Analyais, 3/9/95) are included in the 235. At FDA's request, RPR submitted 
tabulations ofthose events that were possibly or probably related to docetaxel (Att11chment II, 
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4/8/96). These events are aumnwized here (a patient may hive more than one event). 

Table 17. Incldtace of F1uid Retention· Effect of Steroid Premedication 

Ad\lerH l••t No P1-odleatloll May D11ametba1on• 
N•'41 N•235 

ndd a-till&,,..., 4.'1('75%) 11' (4!1%) 
~-

f1ulda.u.tloa,M~en 31 (52~) SS(U°lo) - - . 
W.iptGlllD 21(~%) II (5%) 

hrijllienlldema 13(22%) 19 (38°10) 

6-rdled ..... 2 (3%) 13 (6!1. --
Pi.unrJ Elfu1loa 10(33%) 17 (7•/o) 

hricanllal Jlflllloe 2(3%) 2 (1%) -
Aectt. 0 4(2%) -· 

Reviewer Commenb: The incidence of fluid retention MIOllg the 235 patients is consistent with 
that reported previously for 104 patients: 49'/t incidence overall, 20% moderate or severe cases. 
Docetaxel-related 8uid retention, both overall and moderate/severe events, weight gain, and 
pleural effusions occur Jes~ frequently with prernedication. Periphel'll edema or generalized 
edema, however, remain a problem (possibly exacerbated) even with premedication. Other 
11dverse events, possibly or probably related to docetaxel are: 

Table 18. Other Advene Events (NCI Term1) ~ Effect of Steroid Prtmiedic.ation 

Advent E~nt _I No Pnmedlcatloe S.d1y Deumelh11one 
N•'9 NmlJS -

Allel'flY 4(7%) 36 {15%) -
Neu.-eneory 31 (S2%) 116 (49%) - --

My1l1lu• Ul(l7%) 48 (10%) -
v-1t1n1 18 (30%) 49 (21 'Yo) -

~ Infection 14 (23%) 63 \27'Yo) 

' 
Skin Toslclty .... ('73%) 107 (46%) 

SComadtlo 22 (Ji'Ye) 142 (60'Yo) - -•COSTAllTterm 

This data SUStilest a pcsltive impact of steri('ld premedication on the incidence of skin toxicity. 
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ihe incidence of allergy and 1tomatitis appears worsened with premedicstion. Infection rates 
were comparable in both groups. 

Additional information on fluid retention parameters observed for th'!.lle two cohons has been 
provided in Table 12 of the Safety Update Report, along with data from 85 breast cancer 
patients prem~ic:ated with a 3-day corticosteroid regimen (84 patients on T AX235 received 
methylprednisolone for 3 days + celirizine pre-doc:etaxel, and I patient from TAX267 
recei-ved an unknow~ ~rtic:osteroid for 3 days). 'Ibis data is summariud below: 

for 235 patients premedicated with a S-day steJoid regimen, the median number of treatment 
cycles was 4 (ranae 1-14), the median cumulative dose to onM:t of fluid retention was 397 
mg/m', and the median cumulative dose to onset of moderate/severe fluid retention was 705 
mg/m'. Only four patients (1.7") withdrew from treatment due to fluid retention. The 
median duration uf fluid retentioo from the last docetaxel infusion was 29 weeks (range 0 -
42+wceks). 

For 85 patients premcdicated with a 3-clay steroi.1 regimen, the median number of treatment 
cycles was 6 (range 1-10), the median cumulative dose to onset of fluid retention was 399 
mg/m', and the median cumulative dose to onset of moderate/severe fluid retention was 799 
mg/m'. Seven patients (8") withdrew from treatment due to fluid retention. The median 
duration of fluid retention from the last dt'!:Ctaltel infusion was 14 weeks (0 • 40+weeks). 

For 60 patients who were not premedicated, the median number of tteatment cycles was 5 
- (range 1-13), the median cumulative .:lose to onset of fluid retention was 322 mg/m', and the 

median cumulative dose to onset of moderate/severe fluid 1-etention was 490 mg/m'. Nineteen 
patients (32 "} withdrew from treatment due to fluid retentit"n. The median duration of fluid 
retention from the last docetaxel infusion wu 25 wt.eks (3 • lOO+weeks). 

!5.!5 Safety Profile In Anthracycline-Resistant Breast Cancer 

A subset of 216 patients with anthracyclinc-rcsistant breast cancer 1~ evaluable for safety. The 
median age of these patients was SO years (range 27-80) and 84" had a WHO performance 
status of 0 or 1. Eighty-four percent of patients h~ d either 0 or 1 prior chemotherapy 
regimens. A median of S treatment cycles was delh·ered (nu1ge 1-18). Out of a total of 1165 
i:ycles, 299' were given at a reduced dose. A treatmc.1~ delay cf 4-7 days occurred in 122 
cycles, and of > 7 days in S7 cycles. There were 5 toxic deaths on study, 4 related to sepsis 
and I to other events. Narrative summaries of these cases appear in the Appendix. 

Serious a-Jvene event.II for ihe subset of anthmcycline-resistant patients have not been 
provided. Adverse evenlil lead to trel!.tment discontinuation in la" (38/216) of patients. 
Twenty patients diJcontinucd to due to fluid retention, 16 due to neurotoxiCity and 2 due to 
asthenia. Neurotoxicity accounted for 42" of anthracycline-resistant patients w.ithdrawn as 
compared to 249' of patients in the overall J.IOPUlation withdrawn for toxicity. 
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The 216 patients in this report include 134 patients treated on the tnrec pivotal trials (TAX233, 
TAX267, and TAX286). At the October 1995 ODAC Meeting, the safety profile of these 
patitnts was discussed in terms of baseline liver function, since patients \l•ith liver dysfunction 
had a higher incidence of febdle neutropenia, infections, throMbocyu>penia, stomatitis, and 
toxic deaths. Thus, among the 216 anthrlu:ycline-rcsistant patients, 9 had liver dysfunction 
defined as the combination of SGOT or SGPT > LS x ULN and AP > 2.5 x ULN. The 
remaining 207 patient! were considered to have •normal" liver function. Baseline patient 
characteristics of patients \I ith and without "normal" liver function were slmilar. However, 
the liver dysfunction patients tolerated treatment less well: a median of 4 cyclea (nuige 1-8) 
was delivered, with ~ median cumulative do~ of only 284 mglm'. Sixty per cent of treatment 
cycles in these paticn~s were dose-ieduced and 30~ of cycles delayed 4 days or more. 

1be table below shows that anthracydine-reslstant patients with •normal" liver function 
bave a > 5~ lncldeDCf! or the followln& severe toxicities: srade 4 neutropenJa, Infection, 
stomatltls, skin toxicity, Ould retention, neurosensory toxicity, and astbenia. 

Table 19. SaCety Prorue - Antbracycllne-Resistant Patients with "Normal" JJver Function 

Tolicliy ODAC Mettla1 Safety Update 2/96 
N•U7 N•207 

Neutropenla 99"' !19'1'. 

NeutropeWa, p'ade 4 9.5% 89"' 

Febrile Neutropeala ll'I'. 16% 

laledlom 25'11> (7f.) 2390 (8'Jfo) 

Tbrombocytope.U. 12"' 13"' -
Septic Death.~ 0.8"' 1.4"' 

Slomlllth !(i"' (9'1'.) 56"' (9"') ---
Sida Tmd.:lty 62"' (10"-l !3'!'o (8'1'.) 

Fluid Relealloa !7'll> (9'll>) 56'1'. (10'1'.) 

Neurosemory 66"' (7'1'.) 62'1'. (7'Ao) 

Astheala '°"' (23'Ao) 70f. (17.,.) 

Non-septic DatDs 0 0 
Fial-res ID pareptbesel refer IO pwl.'S 3+4 or severe IOxiclties 

Of the 207 patients with "normal" LFrs at baseline, 23 patients cxperien~ serious infections 
with grade 3/4 neutropenia and/or requiring IV antlbiotic usage (Table LUS.07t., pp.17-ltl). 

30 

' 



·-

The nine patients with liver dysfunction fared less well: two patients suffered toxic deaths, 3 
experienced febrile neutropenia, 4 had grade 3/4 infection, and 4 had grade 3/4 stomatitis. 

Note that anthracyr.line-resbtant patients with abnormal llHr function have a > 511J1i 
inddeace or the rouowlna eevere toxicities: ande 4 neutropenla, tbrombocyopenla, 
latectlon, llto.aatltls, skin toxicity' nuld retention, sad utbeala. The incidence or rebrile 
neutropenla Is double that or patients with •normal• liver function (33~ vs. 16'lli). 

Recall that at the October meetina, ODAC recommended that patients with liver dysfunction 
del'lned In this manner be excluded from treatment with dDN*axel. This iecommendation 
has been incorporated into product labelina. In addition, product labeling currently states that 
patients with bilirubin levels > ULN should not receive docetaxel. 

-

I 

Table 20. Safety Profile· AnthracycUae-Reslstant Patients 
with Abnormal Liver Function 

Toxicity ODACMeetlq Wety Update 2196 
N•7 N•9 

Neutropenia lOO'l!t lOO'l!t 

Ntutropellla, p-ade 4 lOO'l!t 8691> 

Febrile Neutropeala 4391> 3391> 

lafectloas 7190 (5790) 56% (44%) 

Tbrombocytopeala 7190 (1491>) 6790 (ll'JI,) 

Septkr>wm 14.l'lrr ll'JI, 

Stomatltls 71 'lrr (57'lrr) 78'lrr (44"-J 

s:.;ii Toxicity 57'lrr (14 'lit) 44'l!t (11 '1o) 

Fluid Retellllon 57'l!t (14'l!t) 44'lrr (1191.) 

Ne\ll'llSe-ry 43% (0) 56% (0) 

Aslhenla 4390 (29'l!t) 44'lrr (33'l!t) 

No-ptlc Da&hs 14.390 11'1o -. 
F iaur::11 la parentheses nfu ~ sndes ~ + 4 or severe toxidtles 
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6. Japanese Clinical Experience with Doc1,ta1el 60 m&fm1 

RPR has submitted an updated llllalysis of the efficacy data in 174 breast c.iancer patients 
previously treated with chemotherapy u presented in the November 21, 1995 aubmisaion. RPR 
reportl that tbe Japanae Mini.ltry or Realtb and Welfare bu reviewed tbe conduct of the 
doceta1el breast cancer trlals and bu found tbe trials to be in compliance with GCP. 
Clinical data was assessed by a committee of 1apanae investigators in accordance with the 
"Criteria for Assessment of Direct Efticacy of Chemotherapy for Solid Tumors• proposed by the 
1apaneae Society for Chemotherapy, and with ".Rula on Dealing with Breast Cancer" proposed 
by the Society for the Study ofBreast Cancer. According to GCP guidelines, audits of 
investigator sites in 1apan are not routinely perfonned by sponsors. However, a medical 
oncologist, Dr. Alex Zukiwaky, from the US Research and DevelopmMt OncoloSY clinical team 
has reviewed data from breast cancer uial11t RPR-Japan in Tokyo. His iindings fonn the basis of 
RPR's reports submitted to the Agency. This data has not been "reviewed by an independent 
panel as were the pivotal US and European breast cancer clinical trials". 

The major new findings in this report u compared to the 11/95 report arc: 

l) RPR's review of case report fonns revealed that 14% of patient~ entered ou Japanese trials had 
received > 3 prior chemotherapy regimens rather than 5%; and the response rate to docetaxel 
among these patients wu 40'/o (10125) instead of2S% (2/8): 

2) clarification of prior response to anthracycline among patients eMolled and their subsl'.quent 
response to do!.'ttaxel (submitted in part on 2128 and 4/3/96 at FDA's request); and 

3) calculation ofresponse duration (submitted on 2/28 and 3/15/96, at FDA's request). 

Table 21 below compares the baseline characteristics of all patients entered on 1apanese breast 
cancer trials and on pivotal US/EORTC trials. Table 22 shows the baseline characteristics for the 
subgroup of :oatients in each trial who had PD as the best response to prior anthracycline. 

Comments on Baseline Characteristics - All Patients witb Prior Anthracydine: 

I . In its 4/3/96 response, RPR indicated that among the subset of 127 Japanese patients who had 
received prior anthracycliue, the intent of prior antl!racycline therapy was: adjuvant/neoadjuvant 
only in 23%, advanced only in 66%, and adjuvant/neoaajuvant + adv1111ced in 10%. In its 4/12/96 
response, the intent of prior chemotherapy(± anthracyclines) for these patients was: 15%, 42%, 
and 43%, respectively. This breakdown is comparable to that observed in the pivotal studies. It 
is not known whether the 19 adjuvant patients ever received additional chemotherapy for 
advanced disease; thus, some or these patients may have received docetaxel as lint-linr. 
therapy and are not atricdy comparable to r.atients on the pivotal US/EORTC trials. 

2. RPR has provided infonnation on the number of prior chemotherapy regimens received for the 
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subset of 127 patients who had prior anthracycline (4/12196 submiuion). More patients in 
Japanese trials had received > 3 prior chemotherapy regimens. 

Table 21. Buelbae Patient Chancteriltlct In Japanese and US/EORTC Trlab: 
All Patieatl wltb Prior Aatbneydine 

Cbancterlltlc Jq- TAX233' TAXJ67" TAX216' 

'°•al•' lOO•al•' lOO•a/r lOOmaJm' 
N-127 N-41 N-42 N-51 

lnllllt IPrior Cbemo 
Adj/Deoldj only 19(15%) 4 (10%) 2(5%) 6 (12%) 
Adv only 53 (42%) 22 (S4%) I~ (33%) 20(39%) 
Adj/Deoldj + Adv 55 (43%) 15 (36%) 26 (62%) 25 (49%) 

# of Prior Reginms 
I 41 (32%) IS (37%) 9 (21%) 21 (41%) 
2 41 (32%) 19(46%) 20 (48%) 24 (47%) 
3 23 (18%) 7 (17%) 12P9%l 6(12%) 
>3 22 (18%) 0 I (2%) 0 

--
Duration ot pri<~ 
mtbncycline 

MedilD (DIOS) 4.3 s 4.4 3 
Range (mos) 

Time since Jut 
anthracycline 

Median (mos) 8 I 2• 1.8' 1.5' 
Range(m0<) 

'Table 13,8-38-70 'Table 13,8-44-71 'Table 18, 9-12·203 
'Derived from Table 9 of Data Listings 

3. The median duration of prior anthracyclirui therapy is similar across trials. In Japan, however, 
there were 3 patients with prior anthracycline therapy lasting :.. 2 years. One patient was treated 
aJjuvantly, one for advanced di1ease, and one was treated both adjuvantly and for advanced 
disease. Note that when patients received only o!le cycle ofanthracycline, the duration of therapy 
was coded as 1 day rather than 21 or 28 days. 

4. The median time since last anthracycline administration was provided for patients on Japanese 
breast cancer trials. There were 23 patients (18%) who received anthracycline ~ 2 years 
previously: 11 had received anthracycline adjuvantly, 9 had responded to or stabilized on prior 
anthracycline given for metastatic disease, and 3 had unknown responses to prior anth.'lcycline. 
No infonnation on subsequent treatment was provided. On TAX233, 3 patients received 
anthracycline ~ 2 yW's previously in the adjuwnt setting. On the T AX267, 4 patients had 
received anthracycline ~ 2 years previously: 3 as adjuvant therapy and 1 in the adjuvant and 
advanced aettings. All seven patients also l'eceived chemotherapy subsequently for advanced 
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disease before docetaxel. 

S. While most patients received docetaxel immediately after anthracycline, several did receive 
additional chemotherapy after anthracycline and prior to docetaxel: 12141 patients on T AX233, 
12142 patients on TAX267, 2151 patients on TAX286, and 4/174 patients on Japanese trials. 

Table 2l. Subpup of:Patle11u with PD u Bat Rapon1e to Prior Antbracydine 

- . 
Chancterlltlc Jap- TAX2ll' TAXU7' TAX216' 

'°•al•' 100 maim' lGIO •aim' 100 maim' 
N-26 N•IJ N-15 N•2S 

Intent /Prior Cbeulo 
Adj/neoadj only 0 l (IS%) 0 c 
Adv only 10(38%) 7 (54%) s (J3%) 10 (40%) 
Adj/neoadj + Adv 16 (62'1e) 4 (31'1•) 10 (67¥0) 15 (600/o) . 

# of Prior Regimens 
I s (19%) 6 (46Yo) 4 (27%) 10 (40%) 
2 10 (38%) s (38%) 8 (SJ%) II (44%) 
3 4 (ISYo) 2 (IS'lo) 3 (20'/o) 4 (16'10) 
>3 7 (27%) 0 0 0 

-
Duration of prior 
anthracyclinc 

Medi111 (mos) 4.2 1.6 4.4 mos 2.1 mos 
Rmgc(mos) 

Time since last 

I I anthracyclinc 
Medi111 (mos) 2.3 1.8 1.3 1.5 
R111gc (mos) 

I I I 
•Table 9, Data Listings for e.cli stUdy report 

Comments on Baseline Cb•racteristics - Palients with PD as Best Response to Prior 
Antbracycline: 

I. Among the 127 patients who had received prior 11nthracycline on Japanese trials, there were 26 
patients with PD as the best response to anthracycline. RPR's 4/3/96 submission revealed that 
88% of these patients had received anthracycline for advanced disease. Cc>nfirmation of this was 
requested on 4/S, sinCf; the 2/28 submission indicated that only 29"/o of Japanese patients with PD 
as best response received chemotherapy for advanced disease only. Table 22 shows the intent of 
prior chemotherapy(± anthracyclines) as !Jresented in RPR's 4/12196 submission. These figures 
are comparable to those for patients on the T AX267 and T AX286 trials. 

2. Note the minority of worse µrognosis patients enrolled on Japanese trials: among 127 patients 
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with prior anthracycline, only 200/o (N-26) had PD as best response to prior anthracycline vs 40% 
(53/134) for the US/EORTC trials. 

3. The proportion of patients who had 3 or more prior regimens was greatest in the Japanese 
experience. 

4. The median duration of prior anthracycline therapy in the Japanese studies was most 
comparable to that observed for the T AX267 trial. In the US/EORTC trials, two factors 
contributed to a lonser duration of anthtacycline treatment: a Ions course of adjuvant therapy or 
use of anthracyclines in both the adjuvant and advanced settings. In Japanese trials, the longest 
median duration was noted for patients who received anthracycline in both adjuvant and 
metastatic settings. 

S. The median time elapsed between the last dose of prior anthracycline and docetaxel is 
comparable across all studie,,. The upper end of the range in Japanese trials, 30 months, 
represents one outlier. Note that for the US/EORTC trials, ~L-r.;, ~1.1e le..~t anthracycline and time 
'ince last chemotherapy are identical for this patient subgroup. 

6. The anthracyclines administered to this subgroup of patients varied from study to study. 
Among the :?. l unresponsive patients in late pt-ase 2 studies in Japan, 13 patients received 
doxorubicin, 2 epirubicin, 3 terarubicin, and I an investiga.tional anthracycline. Four patients 
received two different anthracyclines. In T AX233, 11 patients received doxorubicin, I patient 
received doxorubicin, mitoxantrone and epirubicin, and 1 pati:ent liposomal doxorubicin. In 
TAX267, all IS patients received doxorubicin; two of these also received mitox&l'trone. In 
T AX286, 15 patients received epirubicin, 8 fannorubicin, 4 doxorubicin, and 2 mitoxantrone. 
Four patients received two different agents. Recall th11t for drug approval and product 
labeling no dfatinction bas been made by the G~ncy regarding the activity of different 
prior anthncyclines. At the 3/8/96 meeting, ~ .'R siated that Japa;aese patients were not 
comparable to patientl on US/EORTC patients because of the different anthracyclines 
.administered to them. One could make the same a111ument for patienu entered on the 
pivotal EORTC trial TAX286. 

Comments on Response Rates to Docetuel: 

I. Table 3 .2 of this submission (page A20) lists objective response rates in Japanese trials 
(N=I 74) related to the number of prior chemotherapy regimens received. These were: 47% for I 
prior regimen, 45% for 2 prior regimens, 48% for 3 prior regimens, and 40% (10/25) for !:\ore 
than 3 regimens. The respon1e rate in this last category is improved from 25% (2/8) 
,.eported in November 1995, Comparable response rates were noted for patient:; on the 
TAX233, TAX 267 and TAX286 trials (N•I34): a 400/o response rate for patienu with 1 prior 
regimen, 38% for 2 prior regimens, and S2% for 3 prior regimens. Only I plltienl had 4 prior 
regimens and did not respond to docetaxel. 
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2. Early phase 2 Japanese trials included 3 S patients who had received prior anthracycline 
therapy. There were a total or 15 respon1es (1 CR, 14 PR.t) among them for an overall 
reaponae rate of 43%. Two PRs were reported among the subset of 5 patients who had PD as 
the best response to prior anthracycline. 

Table 23. Comparison of Doceta1.el Efficacy iD Patients with 
PD u Bat Response to Prior Anthracydine 

Ellbey Eadpolnt Jap- TAXl33 TAX267 

60•&1•' 100 • ., •• IOOmaJm' 
N-26 N-13 N-15 

OveraU 
Reapo ... llate V5 (40%) .. rty 4113 (31%) 5115 (33%) 

7121 (33%) late 

TAX286 
IOOmaJm' 

N-25 

9125 (36%) 

3. Late phase 2 Japanesc trials included 92 patients with prior anthracycline exposure. There 
were a total of 44 respon1es amonc them for an overaU objective response rate of 48%. One 
CR and six PRs were reported among the subset of 21 patients who had PD as the best response 
to prior anthracycline. Three PRs were reported when docetuel was administered as second-line 
therapy, and 1 CR and 3 PRs were reported in patients receiving third-line therapy. 

4. Thus, the ovtraU response rate for the 26 patients in the Japanese experience with PD as 
best response to prior anthracycline was 35•1. (95'1. CI: 15-54%). Similar response rates 
have been noted with 3- and 24-hour infusions of paclitaxel for the subgroup of patients having 
PD as be3t respon~e to prior anthracycline. A response rate of27% (8130; 95% CI: 10-44%) for 
paclitaxel 175 mg/m' over 3 hours (Bristol-Myers Squibb randomized phase 3 trial) was 
confirmed by this Division, and a response rat~ of22% (21/94; 95% CI: 14-31%) for paclitaxel 
175 mg/m' over 24 hours (Treatment Referral Center Trial, Abrams et al., ICO: 13, 1995. In 
addition, a response rate of32% (10131, 95% Cl: 15-50%) has been reported for paclitaxel 250 
mg/m2 over 24 hours (Seidman et al., JC0:13, 1995). See Appendix for graphical presentation. 

5. Response rates for other patient subsets (response to prior anthracycline, no change to prior 
anthracycline) are comparable for both the 100 and 60 mg/m' dose levels. Due to the large 
confidence intervals, no sta• ucally significant difference can be demonstrated among patients 
subsetted by prior response to anthracycline. See summary table below (Table 24) and graphical 
representation of response: rates and 95% confidence intervals appended below. 

6. The 37 patients in Japanese trials with an unknown response to prior anthracycline is due, in 
part, to the inclusion of patients who received anthracycline in the adjuvant setting when, in fact, 
no response woul<! have been expected. 

7. The ORR at the 100 mg/m' dose (N•l06 evaluable patients) was 40'1o (95%CI: 30-49%). 
The ORR at the 1)0 mg/m' dose (N•127 evaluable patients) was 46% (95%CI: 38-55•/o). 
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Table 24. Summary ofEmcacy Parameten: 100 mg/m'venus 60 mg/m' 
Patients Evaluable by Prior Raponse to Antbracydine 

lleapoaH to Prior 60ms/m' lllOms/m' 
Aadlncyeliae Jap- larly .. Late..,_ 2 USIEORTC Pivotal Triab 

... ,..... JUopoue ........ llelpc!llH 
II.ate Duratloll ..... Duratioa 

Relpoue (Cit/PR) 36% (13136) 3.3- 56% (!19) ,_ 
(l-10.5-) (3-6-) 

NoCbup 50% (1"211) 5- '4% (1"12) ,_ 
(l.5-1.8+-) (2JI - 11.8+ mot) 

PD u Belt R•po11H 35% (9126) 3.1- 3'% (18153) ,_ 
(1.5 - 8.J+ -> (3 • Ui.s+ mOI) 

UnkDawla ResponHI 62% (ll/37) 2.5- •2% (5112) •.s-
Adjuvut AatbraeycllDe (1-6.3-) (3.5·10-) 

AU Evaluable Patleab '6% (591127) 3.8-· 40% (421106) 6.3 IDOi 

(1-10.5-) (2JI • 16.s+ mDI) 
• RPR nported a median rapoau duratloa fortbe59 ,...ponden of4 m01(na~ce0.3 - 11+ mos) (7120/95) 

Commenu on Duration of Response to Docetanl: 

I . Overall, the median response duration at l 00 mglm' appears to exceed that observed at 60 
mg/m' by approximately 2.5 months. Censoring information has been provided (4/12/96 
submission) for only 4 patients treated at 60 mg/m' who were 
still responding at the cut-off date of 1127/94. Censoring information has not been provided for 
the early phase 2 patients (RPR's 7 /95 report indicated an 11 + month response duration which 
likely corresponds to patient who was enrolled in an early trial). Note that characterization 
of even a handful of patients as censored at the cut-off date instead of not censored could 
lengthen the median response duration. Thus, differences in the median for this endpoint for 
patients treated at these two dose levels could diminish. 

Comments OD Appendices vn, vm, and IX: 

1. Appendix VD is a copy of "Good Clinical Practice for Trials on Drugs" as set forth by the 
Japanese Ministry of Health end Welfare and the Japanese "Guideline ofClin;ca\ Evaluation for 
Cancer Chemotherapy". 

2. Appendix VIlI entitled "Overall Response• is a revision of Appendix I from 11/21/95, that 
now includes whether patients have had prior anthracycline che1notherapy (yes or no). At : 'l>A's 
request, Appendix VIlI was further revised (submitted 3/1 S/96) to include as'signment of patient&' 
prior response to anthracycline (CR, PR, NC, or PD) and response duration for patients 
responding to docetaxel. Overall responses and lesion responses are re-iterated here along with 
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aite(s) of indicator lesions. Appendix vm was revised yet again (submitted 4/3/96) to include the 
intent of prior anthracycline therapy, duration of prior anthracycline, dates of last anthracycline 
administration and of first taxotere administration. 

3. Appendix IX entitled "Tumor Measurements" is a revision of Appendix II from 11/21/95, that 
is "cleaner" in terms o! clerical errors, and desiptes baseline tumor measurements as "Cycle 0". 
However, tumor measurements have not been modified. These were recorded by the 
investigaton in case report forms, however, individual investigaton have not been audited nor 
independently reviewed apart &om the Judgment Committee's clelibea~tions. Thul, the same 
criticisms apply now as before: discrepancies in the descriptions of indi1.:ator lelioaa as listed in 
Appendices vm and IX; "lesion• responses can be confirmed in 48 instead of79 patients. Thirty
five of these responsel' 'XCUf'red in patients with prior exposure to anthracycline and in all 
instances, "lesion" responses corroborated the determination of overall response. 

4. The methodology used to determine these responses has not been provided, however, a copy 
(untranslated) of the minutes of the Judgment Committee's meetings w.\S submitted on 3/15/96 at 
FDA's request. This documeut was reviewed by Dr. Muahiro TakeuctJ of the Division of 
Biometrics. He reports that patient eligibility criteria, tumor assessments and response duration 
for each patient were carefully reviewed at three separate meetings, two of which were attended 
by RPR staff. In particular, no response was considered true if it was not documented 4 weeks 
later. This is reassuring since response duration could not be confirmed at 4 weeks for I 6 
responders using sponsor's Appe•1dix II or IX (see Table 3 of MOR 2/96). On 511196, RPR 
submitted an untranslated copy of "Guidelines of Clinical Evaluation for Cancer Chemotherapy" 
and stated that they were in the process of obtaining "Criteria for Assessment of Direct Efficacy 
of Chemotherapy for Solid Tumors" and "Rules on Dealing with Breast Cancer". The latter two 
documents, requested by FDA on 4/26/96, fonned the basis for the Judgment Committee's 
actions. 

Population Pharmacokinetics of the 60 mglm• dose: 

An abstract entitled, "Population Phannacokinetics ofDocetaxel in Japanese Patients", by 
Tanigawara, ct al., appeared in Proc ASCO 15:479, 1996. A.r1alysis of662 plasma concentratior. 
samples from 102 patients revealed that the disposition of docetaxel was described by a 3-
compartment linear model at a dose range of 10-90 mg/m'. Patients having her,atic dysfunction 
(defined as SGOT or SGPT > 60 IU/I) showed a 12% reduction in clearance. The mean clearance 
for the Japanese patients was 20.3 LJhr/m', similar to that of European/American populations 
(20.6 LJhr/m', Bruno et al., Proc ASCO 1995) suggesting no racial difference in the elimination of 
docetaxel. A copy ohhis abstract appears in the Appendix. 
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Safety Prorlle or 60 VI 100 maim' dose levels: 

RPR's 1120195 submission provided the safety profile for the total cohort of 174 previously 
treated patients entered on Japanese breast cancer trials. Of these, 167 had "nonnal" liver 
function at baseline. Since this group may include patients who received docetaxel as first- or 
second-line therapy as well as anthracyline-resistant patients, the following comparisons are made 
with l 00 mg/rrr in 130 first-line, 282 second-line, and 207 anthracycline-resistant patients with 
"nonnal" liver function at bue1ine. 

Table 25, Hematologic Toxicity ofDocetasel - 60 YI 100 mglm' 

Tolklty 60mr/m1 lat IJDe - 100 ladU..-100 A-Rubtant -100 
N•l74 N• 130 N•282 N•207 

Neutropeala !!Iii% ~9% '7% 99% 

Neutropeala, 7611. 92% 92% 111·~ 

ll'llde4 

Febrile 10% 20% 16% 16% 
Neutropeaia 

Infectloa• (oevere) - 22% (4%) 23%(6%) 23'1· (8%) 

Tbromboeytopeala 14% 4% 14% 13% 

- RPR's Table LUS. l 0 ( 4/8/96 submission, Attachment IV) indicates the following rates of febrile 
neutropenia by cycle. In the setting ofnonnal LFTs, the febrile neutropenia rate is 3.2% for 
cycles dosed at 100 mg/m1 vs 1.7% for those dosed at 55 mg/m'; in the setting of abnormal LFTs, 
the febrile neutropenia rate is 13% for cycles dosed at 100 mg/rn' vs 7% for those dosed at 55 
rng/m'. Recall that patients on US/EORTC trials were dosed at 55 mg/rn' if they had not tolerated 
a dos1:1 reduction from 100 to 75 mg/m'. 

Table 26. Non-Hematologic Toxicity ofDocet11xel - 60 vs 100 mg/m' 

Toslclty 60mslm' hlUne-100 2nd Une-100 A-Reoltlant -100 
N•174 N• 130 Jll • 281 N•l07 

Stomatllb 111·~ (0.6%) '3% (!Wo) 57"/o (9"/o) 56'1. (9%) 

Skin To:ilclty 31"1. (0) 62%(10%) 57% {8"/o) !'il'Y. (11%) 

Fluid Releation 13% (0) 77'Y. (17°1.) !'i9'1o (10%) 56% (10%) 

NeuroHntory 26% (0) 66%(3%) 53% (4%) 61'1. (7%) 

Altbenla 66%(0) 72% (5%) 71% (19"/o) 70"1. (17%) 

F11u.,.. In parenlbeoee refer to 1rada 3+4 or HVere tollcitleo 
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In addition, at the 60 mglm• dose, there were two toxic deaths, and three patients discontinued 
due to toxicity according to the 7/20/95 submission. Reviewer Comment: Per FDA translation 
of Judgment Committee minutes, there wu one treatment-related death (due to combined 
respiratory and GI complications). 

At the 318196 meeting with RPR, the firm stated that due to cultural di1Ferences between Japan 
and the US/Europe, it is expected that patients would under-report symptoms to their physicians. 
Note, however, that the 60 mg/m' is myelosuppressive and that molt of the non-hematologic 
toxicities noted above (stomatitis, skin toxicity, edema, etc.) should be readily detectable on 
physical exam. Possible exceptions to this could be neurosensory toxicity and lleVel'e asthenia. 

• Toxic Deaths 

Amons patientl dosed at 60 ms/m', mortality related to treatment occurred in 0.6•" (3/481) 
of patients with normal liver function, and in 3 of 7 patientl with abnormal liver function 
at budine. All deaths occurred In cycles 1 or 2. Sepsis wu the primary cause of death In 
all cues. In one patient (T AX28!) , srade 4 neutropenla was noted on day I of cycle 
1, followed by Increased pleural eft'u1ion on day !) and death from ARDS on day 10. 

Overall Conclusions Regardin1 Docetuel Therapy at 60 mafm'; 

I . Not all patients entered on Japanese breast cancer trials are strictly comparable in baseline 
characteristics to patients entered in pivou.J phase 2 trials in the US/EORTC. However, the 
subgroup of patients with PD as best response to prior anthracycline appears to be a more 
homogeneous group, especially in terms of the duration and timing of prior anthracycline 
received. Baseline characteristics ofthis subgroup appear comparable across trials and cultures. 

2. Docetaxel administered at an initial planned dose of 60 mg/m2 appears to be active in advanced 
breast cancer patients who have been previously treated with enthracycline (objective responses in 
46o/o, including 9 CRs). 

3. Data available suggest that the response duration may be inferior for the 60 mg/m'. However, 
complete information regarding which patients were censore:I for this endpoint is required before 
any definitive statements can be made regarding response duration at this dose level. 

4. The 60 mg/m' d.,se appears to be as myelosuppressive as the I 00 mg/m' dose, but results in 
less non-hematologic toxicity, particularly those of a severe nature. 
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6.1 FDA A11eoment of Japanese Source Documentl 

On 4129196, RPR submitted cue repo .• fonns and source materials (xray~. CT scans) for the 59 
responding patients among the 127 breast cancer patients who had received prior anthracycline. 
The case report forms &om Japan were actually written, in part, in English. All dates, tumor 
measurements and laboratory values were given in arabic numerals. Indicator lesions were drawn 
"'Id numbered on an ~.natomical chart for easy refe1'ence. Some of the films submitted identified 
t11ese lesions by number u well. For each tumor meuurement, the per cent reduction &om the 
bamine measurement wu given. At every asaeaament, the investiptor circled his/her 
determination of reaponse u either CR, PR. MR, NC, or PD. 

P1·evioualy, responses in indicator lesions had been reviewed, but confirmation in 19 of the 59 
responders wu not pouible due to missing data and/or erroneous transcription &om CRFs (see 
review of Appendices I and ll in Table 3, MOR 12/26/95). The tabl4'S below summarize the 
responses to doc.etaxel observed, according to the patients' prior 1 ·'tpc nse to anthracycline. 

Table 27. RuponH to Doceta:1el 60 m&/m' 
Responders who had PD as Best Response to Prior Anthracycline (N•9) 

Patient IDdlcator Lalon{•) Evaluation Method(•) Remarlu 

Lymph node (I) Pbyalcal exam PR -
Uver1Detaatuo1 (I) USG PR; > sew. reduction In CEA, TP A, 

CA 15-3 - --
Luns 111etutu•1 (4) CXR PR connrmed at 4 wkl -
Liver metutuea (4) CT PR -
Lun1 meta1tu11 (3) CXR, lua1 tomo• PR connrmed at 4 wkl 

norma~ation of CEA, CA 15-3 -
Lymph node (1) Pby1lcal esan1 CJl -
Skill nodule (I) Phyalcal esam CR In mea1urable dun lealon 

Evaluable dun, bone Skeletal nlm• PR in evaluable akin lellon1 
le1ion1 (cenical & lumbar NC In bone le1lon1 

spine, pelvb, bip•) > 50~. reductloa In CA IS-3 ,_ 
Lun1 •telectub/ 1mu1 CXR Atelectui• improved 

Uver{2) CT abdomen NC In Uver on 1 nam 
Pelvic bone (3) Pelvlt nlm1 NC In bone le•loH on 1 nam 

Evaluable akin lalo111 Pbyalcal esam PR In skin at 4 wkl 
OveraU Reaponoe per CRF • MR 

Lymph aodeo (2) Pby1icalesaai PR In botb lellon1 
> 50% reduction In CA IS-3 . 

FDA agrees with the investigator's assessment of MR in ratient All other responses are 
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confirmed. The overall RR is 31% (8126) for this suhgroup. 

Table 28. Raponse to Dlk·etaul 60 maim' 
Responden who bad NC to Prior Antbracydlne (N•l4) 

Palilat ladlcalor 1Mloa(1) lvalu1tloa Mltllod(a) llniarkl 

X.,.pll node (1) Pll;yalcal IUID Pa la lyapll llOde 
lvdualtle alda MloD (l) ca111.w.11t1aa 

Lympll node (I) fty1lcaJHam CR Ill lyapll ... ud I llY•r lelloa 
Unr•.WW.(l) er of abdomen Pa ID edier !Mr laeloD1 

Norma1111U.. laCEA 
> 50% nductloa ID CA 15-3 

Lympll aodel (l) Plly1lcal .... CR ID aU laltoll1for28 day1 
Sida aodule (1) 

Uver mecut- (4) er of abd/pelvil PR la aU lelloD• confirmed 

Skin aodulu (2) Pllyaleal nam PR 
> 50'A mllldloa ID CEA, CA 15-3 

Skin aod11le Plly1lcal uam CR 111 •kla 
Blutlc luloa L2 Lumbar 1p1De fllm1 Stable lelloa at L2 

Skin aod11lel (~) Pbyalcal es.am; pboto1 CR la 1kln; 
er of ..... ,. abd NC la cb11Uabd ero 

Skla nodulu (2) Pbyalcal uam PR 
1 .. 11umb1r 1plne meh MR la boae dlaeue 

Lymph node (I) Pbyak:al nam Cll la lymph node 
Uver meluluu (2) UverUSG PR la one liver lulon, MR In otber 

>SO% reduction la CA 15-3 

Uver metu1u11 (5) erof abd Pll 
LI, pelvic bone melt Skeletal films Stable boM dlae11e 

Normalization of CEA, CA 15-3 

Skin nodulet (4) Phy1k:al esam CR 

Evaluable dlaeue ID erorcbul No tumor meuuremenl• 
lun1 and bone Skelelal 1Um1 

Lymph node1 (3) Pby1k:al nam Cll ID liver, akin, I lympb node 
Skla aodule (I) er of cbe1t, abd Pll la other node1 

Unr melUlub (I) LlvtrUSG 

Uver metutlHf er of cbe1U1bd NC 
(dllru11) 

FDA dose not agree with the PR reponed for patients 
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Patiqt 

Table 29. Reapon1e to Docetaul 60 maim' 
Reaponden who bad CR/PR to Prior Anthracycllne (N•13) 

ladleator 1Mkln(1) Evaluadoa Mnllocl(•) Rem•rkl 

ltfu1tlu1 .......... CXR l cycle 1lven only 
L;rmpll aode (l) Pliy1lealuam Mil ID -1un1 luloe 

NC i. •ult odMr lua1 i.1on1 
PR la l.N Ht ..nrmed at 4 wlu 

L;rmpll node (l) Pllyalcaluam PR 
BnutllOdui.(I) 

L;rmpll llOde (l) l'lly1leal - CR la lympll Hele 
Lu1metutuu(J) CXR PR Ill lua1 i.1on1 

> 50% nductloa ID CF.A, CA 15-3 

Lympb node (ll Pliy1lcal 11U1 CR 
Normalization of CEA, CA 15-3 

Lympb node (I) Plly1leal nam PR 
Sida aodui. (l) Normalization of CEA, CA 15-3 

Uver..Wtuu(5) USG PR ID all i..1on1 by CT 
CT•bdlpeM1 Normalization of CEA, CA 15·3 

Lua1 m•tutu11 (4) CXR PR In all le1loa1 

Unrm1talluH{4) CT of abd/pelvll PR coannned for 21 day• only 

Sida nodule (l) Pby1leal nam PR confirmed for 4 wlu 

Unr metuluH (2) UnrUSG CR conn nned for 4 wlu 

Uver metutull (I) UverUSG PR In Uver le1lon; MR In 1kln 
Skin nodule (I) Pby1lcal eum; pbolo1 > 50'1. reduction In CEA 

Skin nodule (I) Pby1lcal nam PR In 1kln 
Lymph node (I) CbutCT NC In ly11Jpb node per CRF 

(f/up er. not ... uable) PR per Judzment Committee 

Luna aoduleo (2) CXR,Cbe1tCT PR In one le1lon co1,nrmed for 4 wk.o 

FDA disagrees with the investigator's assessment of PR in patien1 
PR in patient 

and with the duration of 
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Tablt. 30. ResponH to Docttasel 60 msfm' 
Responden who bad an Unknown Raponse to Prior Anthracycline (N .. 23)* 

Patiellt i.dlcator 1Mloll(1) lyaJuatloD Medlod(1) Remarkl 

Sldll (dMlt wall> 1'1171fal nam PR la cliat w.U for 28 day1 
Sklat'ack) Ml\ Ill back Inion 

PR perJud..-t c-mlteae -
Llffr....,...(l) crabdlpetvll PRla llYv ... lklD; 

Siiia llOdule (1) Pllyalcal nam plaunltlhulDD ltable 
Pi.taral elfullon Cl'clittt NC la CEA, CA 15..J -- Siiia .... (3) Phyafal ct.am Pll -nnn..s at 4 wkl -- Lympll llOllaa (4) Pliy11eal 11.am PR ID .U llaloa1 

Normalization la CEA -
Sida llOClui.. (2) Phy11eal nam PR 

Normalization of CA 15-3 -
Skin llOClui.. t'l) Phy11eal 1111111 PR ,...._ 

Periclavlcular lymph Cl' of neck PR coanrmed for 28 day1 
llOdemu• -

Skin llOClulla (5) Phyalcal esam PRconnrmed - Skin aodule (1) - Phyalcal esam CR 

Ri. hUarmua CXR PR In hUar ma11; elfualon reaolved 
Pleural clfu1lon > 50% reduction In CEA, CA 15-3 - Lymph nod., (2) Phy1ical 11am PR connrmed for 4 wlu ,___ 

Lymph nod., (5) Phyalcal eiam PR 
> 50% reduction In CEA - Liver metutu .. (3) Cl'ofabd PR conRrmed for 4 wlu 

Pleural elfu1lon1 C'Tofcbeat Elfu1ion1 1table 
Normall:iatloo of CEA 

>SO~. reducO. .n In CA 15-3 -
Cb.,twaUmu• C'Tofcbut PR conRrmed for 4 wlu ,___ 

Evaluable akin letlon1 Phy1lcal eiam No tumor meuurement1 - Uver metutuu (3) Cl'ofabd PR la Uver for 4 weekl 
SkuU, pelvic bone melt Skeletal fllou NC In bone or lune le1ion1 

........ Evaluable l11n1 dlleue CTofcbe1t Normallzatlon of CEA, CA 15-3 

Lymph !lode (I) Pby1lcal-.1am PR In botb !ulont for 4 wkl 
llier •-lalll (I) Liver USG i -

Subrtenal mu• CTofcbut PR conftrmed for 4 wkl 
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Lympbll0dtl(2) Pby11cal tlld Pll coanrmed for 4 wlll 

lmr......_(4) CTetabd PRla Uver 
L)'mpbMcle(l) Pbyalcal- CR la l)'IDpb llOde, lun1 

l'ulm......._(2) CXJl NClaboudlaeue 
.: ................ ._ _, 1bletal film• Normalization of CEA, CA 15.3 

L)'mpb.-(1) Pb)'alcaleum Cll la l)'mpb Bode 
Mu1t1u1....- Cl'olcllMt ai.t er i.proved 

LJmpbMcle(I) Pb111caleum Pll 
Sklll llOclull (I) 

Lympll llOllM (4) Pbyaclaluus Cll la one. PR .. otlaer DoclU 

*lncluda prior utblV)'cllae u adjuvut tllerapy 

FDA cannot accept the PR reported for patient due to lack of tumor measurements. 

Excluding the 6 patients identified above (due to lack of confirmation of objective response), the 
summary of efficacy parameters for the 60 mg/m' dose is recalculated below. 

Table 31. Summary orEmcacy Parameten: 100 msfm' venus 60 mg/m'(Connrmed) 
Patients Evaluable by Prior Response to Anthracyclint 

R11pon1e to Prior 60 maim' 100 mcim• 
Antbracycllne Jarane1e Early & Late Pbue 2 US/EORTC Pivotal Trlab 

RHpor.te R11pon1e Rt1poD•• RetpODIO 
Rate Duration Rate Duration 

Re&pon .. (Cll/Pll) 31% (11136) 3.8 moo 56•/o (S/9) 4 mos 
{1.8. 10.5 IDOi) (3·6mo1) 

NoChH&e 43'1. (12/28) 5moo 44% (14/32) 7 mos 
(2 • 8.8+ mot) (2,8 • 11.8+ mOI) 

PD u Bt1t Reopon1e 31'1. (8/26) 5.8 mOI 34% (18153) 6 mo• 
(1.5 • 8.3+ mos) (J • J6.5+ DIDI) 

Unknown llesponoel 59'1. (22/37) 2.6 mos 42% (5/\2) 8.5 mos 
Adj11vant AntbraeycliDt (I• 6.J mOI) (3.5 • 10 mo•) 

AU Evaluable htient1 42'Y. (53/127) A mos• 40% (42/106) 6.3 mos 
(I • 10.5 mOI) (2.8 • 16.5+ DIOI) 

• llPR •t1'9rted a Dltdla11 n1po111e d11ratlon for tbe 59 rupond"" of A mos (rans• 0.3 • 11+ mo1) (7/20/95) 

The ORR at the 60 m&{m' dose (confirmed) was 42°/e (95°/o Cl: 33-51 '"lo). Thus, removal of 
the 3ix patients does n"t appreciable change the efficacy of the 60 mg/m' dose (compare to Table 
24 above and refer to graphical representations appended below). The ORR confirmed for the 
subset of patients with PD as bt1t response to anthracydine was 31 % (95% CI: ll-50'"/e). 
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7. Ma1imum Level of De,radate RP'R-112248 

In its 12126/95 communication to RPR., FDA stated that "the clinical experience with exposure to 
levels > 0.8% of degradl'.te RPR· 112248 is insufficient to role out the possibility for the 
development of severe neurotoxicity. If additional clinical data is not available to clarify this 
point, then further toxicologic evaluation in mice (u previously described by the Phannfr ox 
review) may be required." 

RPR's respome (2128/96) wu that RPR-112248 ~ M least 370-fold leu c:ytOtoxic than docetaxel 
against the :?388 cell line. A mouse neurotoxicity study will be initiated early March 1996 and 
submitted to the Agency in May 1996. A protocol outline for this study wu submitted and has 
been reviewed by the Phannfrox reviewer. 
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8. Recommended Replatory Action 

1. T AXQTERE• ( docetaxcl) for Injection Concentrate i1 approved under the "accelerated 
approval" regulations bued on its objective response rate in phase 2 trials evaluating patients with 
locally advanced or metutatic breast cancer who have progreuecl during anthracycline-bued 
therapy or have relapsed during anthracycline-bue adjuvant therapy (21 CFR 314.510). 

Phue 3 studies are underway to weas docetaxel'a clinical benefit in advanced breast cancer. 
Reports of these studies mull be submitted and reviewed to satisfy the requirements of the 
"accelerated approval" regulations. Three studies compare docetaxel at 100 mg/m' with paclitaxel 
(T AX3 l l). with doxorubicin (T AX303), and with mitomycin C/velban ('I'AX304). In addition to 
response rate and toxicity, these trials will assess time to progression (the primary endpoint in 
TAX303 and TAX304; the secondary endpoint in TAX3 ll). In addition, all three trials will 
usess survival and quality of life. A fourth trial, TAX313, will compare docetaxel 100 with 75 
mg/m'. Time to progression, survival, and quality of life are llOCOndary endpoints in this t1ial. 
Eligible patients with advanced breast cancer will receive docetaxel u first or second line therapy 
(TAX303, TAX304 and TAX311), or u secor1d line therapy only (TAX313). Over SO% of 
patients enrolled to date on T AX304 have anthracycline-reaistant diaeue. 

2. TAXOTERE" is approved at a dose range of60- 100 mg/m' administered over I hour every 
three weeks. This decision is based on a) a higher than expected treatment-related mortality at 
the JOO mg/m' dose of2.7%, and b) re.;;ent confirmation that the 60 mg/m' dose is efficacious and 
better tolerated than the I 00 mg/m' dose, particularly with respect to severe non-hematologic 
toxicities, including fluid retention, neurosensory toxicity, ltomatitis, skin toxicito•, and uthenia. 

Docetaxel monotherapy at 100 mg/m' in 134 anthracycline-resistant patients (defined above) 
producr.rl a 41% overall response rate, a 2% CR rate and a 5.9 month response duration. 
Docetaxei monotherapy at 60 mg/m' in 174 patients who had received prior chemotherapy for 
locally advanced or metastatic breast carcinoma breast carcinoma produced an overall response 
rate of 45%, a CR rate of 5% lllld a 4 month response duration. Docetaxel monotherapy in the 
subset of 26 patients who had progression of di$ease u best response to prior anthracycline 
treatment produced an overall response rate of 3 5%, a CR rate of 4%, and a 4 month response 
duration. 
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9. Post-Marketing Commitments 

• Status of Prior Commitments 

The Agency's October 27, 1995 Approvable Letter specified the following post-marketing 
commitments. RPR's response to each (November 21, l 995) is given below in highlighted text. 

a) Ongoing phue 3 studies evaluatins docetaxel single agent activity at 100 mg/m' versus 
paclitaxel (T AXJ 11 ), venus doxorubicin (T AX303), and versus mitomycin Clvinblutine 
(T AX304). For the T AXJ 11 and T AX304 studies, sufficient numbers of anthracydine-resistant 
patients should be accrued to con1inn ~ risk:benefit ratio of docetaxel in the patient population 
for which approval is hued . 

.4ccrual o/pdalls to T.4XJOJ, T.4XJ04 and T.4XJ11 will be maintained as planned. 
Olrrently, Offl' 50" o/patintb enrolkd in Tl4XJ04 were actually anthracycline-ruistant. 
The mmi c11rrurt wnions of each stllq pl'OtllCol wen submitted. 

b) Ongoing phue 3 study in second line breast cancer evaluating docetaxel 100 versus 75 mg/m'. 
Serious consideration should be given to the evaluation of the 60 mg/m' dose (patients 
progressing after 2 cycles on the low dose could be retreated at a higher dose, assuming the 
higher dose can be tolerated). 

At thi! T.4XJJJ investigators' -ding held November 4, 1995, consensus was reached that 
they willing to accept testing of the 75 mglm' dose in the contt.xt of r. randomized trial 
However, they were 11nwilling to In/II their patients at a dose that wus 60% of the approvable 
dose dlle to their concerns that they W011ld be sacrificing efficacy. Therefore, currently, RPR 
does not see a 60 mglm' arm as a viable option/or TAXJJJ. However, if results ofTAXJlJ 
show that the efficacy of 75 mglm' ls similar to thaJ o/ 100 mglm', then it would be 
appropriaJe to test an even lower dose aiming to further improve the risk-benefit ratio. 

c) Ongoing phase 3 comparison of different corticosteroid premedications for the amelioration of 
fluid retention; please submit the study protocol to the NDA 

As per the recommendation of the FDA at the end-of-phase 2 meeting on June 6, 1995, RPR 
ls not performing a randomized trial comparing corticosteroid regimens. RPR will obtain 
more data on the 5-doy corticosteroid program from the ongoing studies TAX264, 297, JOJ, 
304, Jl 1, and Jl 7. In response to the FDA 's request at the end-of-phase 2 meeting RPR ls 
evaluating the efficacy of a shorter (2. 5-day) corticosteroid pre medication regimen in two 
recently ;nitiated US phase J trials, T.4XJJJ and TAXJ20. The current versions of these study 
protocols were submitted In ndllition, the T.4X2J5 study explored a J-day regimen of 
methy/prednis&lone (+pre-infusion cetirizine). Results of this trial will be made available. 

Reviewer Comment: In its February 28, I 996 response, RPR submitted updated information on 
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23 5 patients who received a S-day dexamethasone premedication regimen and on 84 patients on 
TAX23S who received a 3-day methylpreclnisolone regimen. Results were fairly comparable for 
the two programs, however, the rate of treatment discontinuation due to tluid retention was 
higher for patients on the 3-day regimen (8% vs I. 7'/o; see Section 5.4 above). It is expected that 
future study reports of ongoing trials will provide further documentation of the utility of 
corticost~oid r-temedication. 

d) Ongoing phase 2 study evaluating the benefit of G-CSF with respect to myelotoxicity 
endpoints (febrile neutropenia, infection, duration of neutropenia, septic deatha); please submit the 
study protocol to the NDA. 

In the T AX.31 J and TAX.320 trial&, the efficacy of G-CSF in pret>ellting febrile ne11tropenia 
will be noluated. If a potielll receiving docetaxa 100 mglm' on tltae trial& develops febrile 
neutropenia or prolonged IWltropenia, the patient is retreated at tu same dose with the 
addition of G-CSF. Tltt!ttfore, each patient servo as his/her uwn control comparing the cycle 
prior to G-CSF with the cycle(s) pon-G-CSF. Current versions of thae protocols were 
submitted. 

e) Ongoing and future studies evaluating docetaxel dosing in patients with elevated bilirubin or 
patients with combined elevations of tran51:minase and alkaline phosphatase; such studies should 
include pharmacokinetic evaluation in addition to assessment of efficacy and safety. Please submit 
al! n.:ievant protocols to the NDA. 

T AXOOB is a US phase 1 study defining the MTD in patients with an abnormal bilirubin and 
in patients with combined abnormalities of SGOT > 1. 5 x ULN and alkaline phosphatase > 
:z. 5 x ULN with a normal bilirubin. Pharmacokinetic nu dies are included in this protocol 
Further dota on patients requiring dose reductions on ongoing phase J trials should also 
provide dota on the safety of docetaul in patients with mild hepatic impair~nt. In Europe, 
the T AX2J 0 phase 1 trial is being initiated to study docetaJCel 75 mglm' in advanced breast 
cancer patients previously trellled with anthracyclines and who have impaired liver function 
(normal bilirubin and SGOT> J.5 and;!: 3.5 x ULN and AP> 2.5 and;: 6 x ULN). 

f) Please submit a full report of the safety registration study required by the regulatory authorities 
in Europe to the NDA. 

The post-marketing study which is being planned in Europe will be forwarded to the FDA 
when it is complete, sometime in 1997. 

g) Further exploration ofpharrnacokinetics/pharrnacodynamic relationships, specifically toxicity 
and response. 

A population pharnuu:okinetic component is going to be implemented in the TAXJJJ phase 3 
trial comparing docetaxel doses of 100 versus 75 mglm'. Hopefully, this study will allow 11 
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better as&asment of correlation lutwun doct!ta:ul ex:posurt an4 rapon.Je rate. · /1 addition, a 
study ewlluati111 the correlation betwun the activity of cytocluome P'SO JA.' as estinrllted by 
the eryl/uomycm breath 1111alyur tat and doceta:ul clt!lll'tlllce is planned as pan of the 
doct!IJIUI onn of the TAJall trial 

• Post-Marketlnc Commitmenb to be Conveyed to the Sponsor 

I . Reference should be made to the post-marketing commitments ( c) - (g) described in the 
Agency'& Approvable Lei.er (October 27, 1995) and in RPR's response of J 1121195. RPR 
has agreed to complete and submit results of the studies noted above. 

2. Studies described in (a) and (b), namely, TAX303, TAX304, TAXJll, and TAX313, 
must be completed and reports submitted for review to satisfy the requirements under 
"accelerated approval" regulations. As in I 0/27/95, the Asency will recommend that the 
sponsor give serious consideration to the evaluation of the 60 mg/m' dose in patients with 
advanced breast cancer receiving docetaxel as second line therapy. 
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10. Comments on Product LabelinsfPatlent Packa1e Insert 

Clinical comments have been illlerted in RPR'a draft product labeling and patient package insert 
below and are highlighted in bold IUUl illlJic text. 

cc: 
NDA#20-449 
HFD-1 SO/Division File 
HFD-1 SO/ J Beitz 
HFD-1 SO/ R. Justice 
HFD-1 SO/ D. Pease 

,1.UIV,.,fu:{ rLI '.) S If ( 4 J. 
Date 
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DRUG USAGE IN PEDIATRIC PATIENTS 

NOA I _Q....:.;C:...' ·--t.f.:-'"1_9'-- Trade (generic) names -'T.,_,<'-~11'°'0..:..ts....,,r..::c..:;........,(..;;c<.;.....:.., • .;;;e-""..:.'"'t..;"-;;..;x.;..".;..;..I ).._ ... ~:..;"'..:.,J-; . 

Lneck any of the following that apply ana explain, as necessary, on a separate 
sheet: 

Peaiatric stuCies co not need to tie encauragec because the drug 
product has little potential for use in children (e.g., drugs for 
angina or Alzheimer's disease). 

Pediatric studies snoula be cane after approval. The crug procuct 
has some potential for use in children, but there is no reason to 
expect early wiaespread pediatric use (i.e., there are several 
similar alternative drugs, for exal!l)le, contrast agents). 

a. The applicant has corrmitted to doing such studies as will 
be required to include a pediatric claim in the labeling. 

(1) We have approved the protocol(s). 
(2) The protocol(s) has/have been submitted ana 

is/are under review. 
(3) Protocol cesign is under discussion with the 

applicant. 
(4) The applicant has not yet suomittea a protocol • 

.J"' b. The applicant has not committed to acing such studies. 

4. Pediatric stuaies aesignea to provide tne information neeoea to 
include a pediatric claim are ongoing. 

5. Some information on pediatric cosing and safety'are included in the 
draft labeling but witi1out a specific pediatric claim. 

((;heck the appropriate blanks unaer 112 to inaicate whether furtner 
data on effectiveness in pediatric patients will be obtained in 
Pnase 4 studies.) 

6. The proposed claim in the draft labeling is specifically oirected 
toward a pediatric illness, e.g., petit mal seizures, otis meaia, 
.:RA, patent ductus. 

7. The dosage form is expected to oe used primarily in the pediatric 
population. 

a. A specific pediatric claim is included in the labeling. 

b. The labeling does not include a specific pediatric claim. 
Uiecl< the appropriate blanks under 12 to indicate whether 
further aata on effectiveness in pediatric patients will 
be obtained in Phase 4 studies.) 

lkipper/4-l2-9U/0~47r 



Page ~ -- urug StuOies in Peo1atric Patients 

:>. !f none or tilt! aoow aµµly, expJ.ain. 

Explain, as necessary, the foregoing items: 

signature or· Preparer 

cc: Ur i'J NUA 
HFD-J,!Q./D1v file 
NUA Aet1on Package 

/ICD-S-f0 /G-

-·-

- o IQ.. I ~· 

Date 



Request for Inrormation: March 21, 1996 

TAXOTERE• (docetaxel) for Injection Concentrate 

NDA #20-449 Submission dated February 26, 1996 

Sponsor: Rhone-Poulenc Rorer 

Please convey the rollowing to the sponsor: 

I. Serious adverse events among 4452 patients were presented in Table 6.1 of the November 
1995 submission. In Appendix Il, volume l, of the current submission, 417 patients have 
been removed. This has resulted in reduced reponing of SAEs, for example, 142 fewer 
reports of febrile neutropenia, 44 fewer reports of infection, and 24 fewer re pons of 
sepsis. Please provide a complete tabulation of all SAEs in the 417 patients removed for 
direct comparison with SAEs reported in November 1995 and February J 996. 

2. Please identify which t1atients with baseline fluid retention were included in each of the 
on-study categories (improved, stable, or worsened) as presented in ODAC slide 36 and 
in your February response, p. 15. 

3. Your update of steroid premedication for fluid retention in 235 patients (Appendix IV, 
volume I) includes adverse events regardless of relationship to study drug. Please provide 
listings of adverse events possibly or probably related to docetaxel. 

4. The Safety Update Repon doe~ not routinely list sepsis as a drug-related adverse event. 
Please explain where sepsis is recorded in the SUR - is it rolled into infection, febrile 
neutropenia or some other category? 

5. In the SUR (Statistical Tables 7-12) and in your update of steroid premedicatit .,1 for fluid 
retention (Appendix IV, volume I) adverse events are listed by NCI terms and by 
COST ART terms. Many adverse events listed ur.Jer COST ART terms appear 
uncierreported when compared to the comparable listing using NCI terms. For example, 
17 infections are reponed in Table 10 vs. 314 in Table 8. Please explain. 

6. Statistical Tables 7-12 document the incidence of non-hematologic adverse events that are 
given in the SUR. Please provide documentation for the hematologic adverse events in 
Table 6 of the SUR. 

7. In the December 1995 version of product labeling, a tabulation of adverse events in I 028 
patients with normal liver function tests is given. Please submit a comparable updated 
table for the SUR - the current submission for 1490 p9tients does not provide the 
safety profile for the subset of patients with normal liver function. 



cc: 
NDA#20-449 
HFD-1 SOI Division File 
ffi"D-1 SOI J. Beitz 
HFD-ISO/D. Pease 

. I t1 . ,] L ~ 
. ·-~ 1--JI.<-« }.{!.) 

' Julie Beitz, ~ 



Request for Information: March 7, 1996 

TAXOTERE• (docetaxel) for Injection Concentrate 

NDA #20-449 Submission dated February 26, 1996 

Sponsor: Rhone-Poulenc Rorer 

Please convey the followin11 to the sponsor: 

I. For patients on Japanese breast cancer trials, pleHe provide information on prior 
anthracyclines received, including indication, doses, schedules and duration of treatment. 

2. There were 40 treatment relat1:d deaths reported in th~ Safety Update, volume 3. Please 
explain why the following patient deaths were not included: T AX222 and 
TAX271 Please explain why the following patient deaths were included: 
T AX246 and T AXSI002A 

3. Please provide documentatio11 of the investigators' changes for the relationship of drug 
treatment to death for T AX23 l . T AX27 I and T AXSI002A 

4. In the Integrated Safety Summary of the original NDA. Table 38 lists non-fatal serious 
adverse events for 912 patients. Was this tablt derived from the Pharmacovigilance 
database and is it comparable to the listings given in Appendix II, volume I, of the current 
submission? Of the 56 cases of sepsis reponed in Appendix II, how many occurred in 
patients with elevated liver function tests? 

5. Please identify and describe in narrative the five de&ths that occurred among anthracycline
resistimt breast cancer patients. 

cc: 
NDA #20-449 
HFD-150/ Division File 
HFD-150/ J. Beitz 
HFD-150/ D. Pease 

-·, ,Jl.,(/ ·'l«h·~''·' ___:Ls/71,. 
Julie Beitz, · Dal•: 



Request for Information: March 7, 1996 

TAX07ERE" (docetaul) for lnjectl"n Concentrate 

NDA #2o.449 Submission dated February 26, 1996 

Sponsor: Rhone-Poulenc Rorer 

Please convey the rollowln1 to the spon1or: 

I. Please clarify what is meant by "different characteristics of the prior anthracycline 
treatment" (Appendix VIl, page A23, lut parggraph ofth11 "Anthracycline Resistance" 
Section). Are the patients who had PD on prior anthracycline in Japanese trials different 
from those who had PD on prior anthracyciine on the T AX233, T AX267 01 T AX286 
trials? 

2. In Appendix vm, please identify the patients for whom a prior response .to anthracycline 
is now known and whether it was CR/PR, NC, PD or unknown. 

3. Please submit the response duration for each responder on the Japanese breast cancer 
trials. Please identify each responder by her response to prior anthracycline therapy, if 
this is known. 

4. Please submit the untranslated minutes of the Judgment Committee's meetings (page 20). 

cc: 
NDA#20-449 
HFD-1 SOI Division File 
HFD-1 SO/ I. Beitz 
HFD-150/ D. Peue 

Julie Beitz, Date 

..,.JA~« Iii 'r) 5/?/ti£ 
Date 



Request for Information: December 26, 1995 

TAXOTERE• (doceta:s:el) for Injection Concentrate 

NDA # 20,449 Submissions of November 3, 6, 21, and December 1, 1995 

Sponsor: Rhone-Poulenc Rorer 

Information to be conveyed to the sponsor: 

Treatment-Related Deaths: 
1. Please explain the apparent treatment-related death rate of9% (S7/63 l) among patients treated 
prior to 711194 as described on page 26 of the November 21, 1995 submission. This figure is in 
serious disagreement with the 1. 9% toxic death rate reported among 912 patients ir1 the original 
NDA, and the 2% toxic death rate reported among 1327 patients at the ODAC Meeting in 
October 1995. The number of treatment-related deaths occuning on study (within 30 days of 
docetaxel infusion) and beyond 30 days should be enumerated for tl:e "infection" and "other" 
categories for the early (N .. 631) and later (Nm 4,452) cohorts of patients. 

2. Assuming that the majority of infectious deaths likely occurred on study, this data rais< · 'ie 
concern of late-occurring "other" treatment-related deaths not previously reported to the ,..u~ncy. 
Please submit your assessment of the 57 "other" treatment-related deaths occurring among the 
total cohort of 5,083 patients, along with case report fonns for each of these patients. 

Non-Fatal Docetaul-Related Serious Advene Events: 
1. Pleue clarify the methods used in the follow-up of the 4,4S2 patients noted on page 25 of the 
November 21, 1995 submission, including the duration of follow-up, and your assessment of the 
increased incidence of sepsis events (1.8% vs 0.8% in the original NDA, N• 912). 

2. Given the large number of patients treated with docetaxel at the proposed dose and schedule 
since submission of the original NDA, and the time elapsed since t.1e last formal safety update (4-
month safety update, November 1994, on 1010 patients), a more oomprehensive safety update is 
warranted at this time. This update should include data available on the 3,036 patients who 
received the S-day dexarnethasone premedication, especially with respect to amelioration of fluid 
retention. and side effects of corticosteroids. Please also provide &Motated case report forms for 
patients withdrawn from treatment for adverse events and for patients dying on study (excluding 
the 57 patients above whose full case report forms are being requested). 

Severe Asthenia: 
At the ODAC Meeting in October, investigators stated that the duration of severe asthenia "was 
usl!ally a few days, therefore, the overall performance status reported for the cycle was not 
adversely affecteJ. Among the 43 cycles with severe asthenia, no PS> 2 was reported". In the 



case report fonns, however, perfonnance scores were generally recorded at the start of a 
treatment cycle. Thus, it would be fair to say that the effect of asthenia or other adverse events 
occurring in mid-cycle on perfonnance status was generally not recorded. Preliminary review of 
31 case report fonns (submitted for evaluation of other safety issues) revealed examples .,f 
patients who experienced severe fatigue/weakness luting several wetlks (T AX233, 

T AX22 I, and T AX267, . In addition, there were examples of severe 
fatigue/weakness associated with PS > 2, especially when drug-related toxicities developed 
concurrently with diielle progresaion (T AX233 T AX221, T AX23 5, 

and T AX264, Please clarify for the labeling, the median duration (and range) of 
severe fatigue/weakness for anthracycline-resistant patients. 

Doceta1el Tolerance in Padenu with Baseline Fluid Retention: 
At the October 1995 ODAC Meeting, you reported that 49"/o of patients with baseline edema and 
59% of patients with baseline effusions improved on docetaxel (slide 36). Preliminary review of 
21 case report fonns (TAX029, ; TAX233, 

TAX267, TAX286, TAX296 
T AX22 I, ; T AX23 S, ,1 revealed that improvement •Jr resolution of baseline 
fluid retention occurred in only two patients (T AX233, . T AX267. Please explain in 
detail how the infonnation on slide 36 was dmived. In particular, please clarify what criteria were 
used to determine whether patients "improved" or not 

Tuotere Degradate: 
The clinical experience with exposure to levels> 0.8% of degradate RPRI 12248 is insufficient to 
rule out the possibility for the development of severe neurotoxicity. If additional clinical data is 
not available to clarify this point, then further toxicologic evaluation in mice (as previously 
described by the Pharm/Tox review) may be required. 

Japanae Clinical E1perience: 
For some patients, doses below the recommended 100 mg/m' will uni:!oubtedly oe used. To the 
extent possible, the proposed label should advise practicing physicians of the risks and benefits of 
administering doses below 100 mg/m'. To this end, the sponsor is strongly urged to audit its 
Japanese sites, if it has not already done so. 

Specific concerns regarding the data submitted are: 

I. Only 9 of the 59 responders among patients previously treated with anthracycline in Japanese 
trials were discussed. To completely describe the responses seen in Japan, so that a fair 
comparison to respo11ses in the three pivotal trials can be carried out, please provide the number 
of responses that occurred in patients in the following groups: a) those with an initial CR or PR 
on anthracycline, then PD, b) those with an initial response of NC on anthracycline, then PD, c) 
those with progression on anthracycline therapy for advanced disease, and d) those with 
progression on adjuvant anthracycline. 
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2. Appendices I and II listed different indicator lesions for the same patient. Other difficulties 
encountered were: respons(:S in lesions described in Appendix II were not confirmed 4 weeks later 
( 16 patients), tumor measurements were either missing on study, or disease was not measurable 
(7 patients), and measurements were unidimensional (4 patients). Thus, confinnation of patients' 
overall responses as given in Appendix I could not be carried out in a rigorous manner. Is a 
"cleaner", more complete listing of tumor measurements and response assessments forthcoming? 
Notation of which patients received prior anthracycline and which did not would also be helpful. 

Comments on Asse.nment of the Evolution of Performauce Status on Study: 
End-of-study performance scores (PS), generally recorded within 30 days of the last docetaxel 
infusion, were not incorporated in the graphs shown at the October ODAC Meeting (slides 61-
65). Taking these scores into ac.;ount, assuming that the end-of-study PS was 4 for the three 
patients who suffered toxic deaths, and assuming that the PS l'ecorded for patients 

on the T A..X286 trial may not accurately reflect the impact of the toxicities these patients 
experienced, perhaps as many as 18 out of 134 anthracycline-resistant patients in pivotal trials 
experienced a deterioration of performance status concurrent with treatment-related adverse 
events. Thus, among the 55 responders, PS improved in 4, rnmained stable in 28, and worsened 
in 23. 

Drart Product Labeling (December l, 199!5): 

A. Upon review of the most recent venion of the drart product labeling (dated December I, 
199!!), the following changes are recommended. 

CLINICAL STUDIES 

A footnote below the tables on pages 9 and I 0 should be added, stating that "Norma! Liver 
Function includes patients with SGOT and/or SGPT ~ 1.5 1iimes ULI" or with alkaline 
phosphatase~ 2.5 times ULN". 

WARNINGS 

The heading "HEMATOLOGIC EFFECTS", page 12, line 2, should be moved to the next line. 

PRECAUTIONS 

FLUID RETENTION: In the second paragraph, change "severe fluid retention was 5%" to 
"severe fluid retention was 6%". Also change "median cumulative dose to onset offlcid retention 
was 705 mg/m1" to "median cumulative dose to onset of moderate or severe fluid retention was 
705 mg/m1

" (see Table 6.5, November 21, 1995 submission). 

NEUROLOGIC: Change "Severe peripheral neurotoxicity is infrequent" to "Severe peripheral 
neurotoxicity was observed among 7% of 134 patients with anthracycline-resistant breast cancer''. 
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ASTHENIA: Change the second sentence to resd, "Severe asthenia was reponed in 23% of 134 
patients with anthracycline-resistant breast cancer and in 5.5% of786 cycles received." Note that 
Valero et al., ICO 13:2886-2894, 1995, state that there were 19 patients with severe asthenia on 
the TAX233 trial vs 16'in RPR's study report (Table 43, original NOA, 7/27/94) If this is the 
r.asc, then the number of anthracycline-resistant patients with severe asthenia is 34 or 25%. 

DRUG INTERACTIONS: In line 6, place a period following "enzyme" and begin the next 
sentence with "Caution". 

ADVERSE REACTIONS 

In the first paragraph and in the footnote below the table on page 18, change "Abnonnal liver 
function: SGOT and/or SGPT ~ l .S times ULN concomitant with alkaline phosphatase~ 2.5 
times ULN" to "Normal liver tUnction includes patients with SOOT and/or SGPT ::; l .S times 
ULN or with alkaline phosphatase ::; 2. 5 times ULN". 

In the ADVERSE EVENT table on page 18, the incidence of fluid retention with recommended 
premedication (n•201) should be 49.8% for "any" and 6.0% for "severe" (see Table 6.S, 
November 21, 1995 submission). 

HEMATOLOGIC: In paragraph 3, change the incidence ofthrombocytopenia to 8.5% to be 
consistent with the table on page 18. 

HYPERSENSITMTY REACTIONS: Change the second sentence to read, "Severe 
hypersensitivity resctions have been observed in only 1 % of patients receiving the recommended 
premedication regimen." 

FLUID RETENTION: Change "severe fluid retention was observed in 5%" to "severe fluid 
retention was observed in 6%". Also change "median cumulative dose to onset of fluid retention 
was 705 mg/m2

" to "median cumulative dose to onset of moderate or severe fluid retention was 
705 mg/m2

" (see Table 6.5, November 21, 1995 submission). Change the last sentence to "Fluid 
retention was slowly reversible, lasting a median of26 weeks (0.1-46+ weeks) from the onset of 
any fluid retention (see page 28, November 21, 1995 submission). 

CUTANEOUS: Chllllge the last sentence to read, "These reactions were characterized by hypo· 
or hyperpigmentation, and occassionally by onycholysis (in 0.8% of patients) and pain. 

NEUROLOGIC: Th' tenn "dysthenia" is not listed in Dorland's Medical Dictionary, 27th edition. 
The term "dysesthesia" may be appropriate. 

GASTROINTESTINAL: In the first sentence, specify which reactions are being referred to 
(nausea, vomiting and/or diarrhea?). Add a second sentence on stomatitis here. 
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HEP A TIC: Change the last sentence to read, "Increases in SGOT and/or SGPT > I . 5 times ULN 
concomitant with allcaline phosphatase> 2.5 times ULN occurred in 3.9% of patients during 
study.• (Note, 4211070 • 3.9%, not 3.3%) 

ONGOING EVALUATION: In line 2, insert a comma and space betv:een "syndrome" and 
•anorexia". 

DOSAGE AND ADMINISTRATION 

PREMEDICATION REGIMEN: In line I, delete •an• prior to "oral corticosteroids" 

REFERENCES 

A complete listing of references should be provided. 

B. The current venion of the draft product labeling indudes information not stated in the 
previous version. Please indicate where in the NDA each of the following statements has 
been discussed, or submit supporting documents as soon as possible. 

I. The incidence of hypersensitivity reactions in patients who received the recommended 
premedication (mentioned in BOXED WARNINGS, WARNINGS, ADVERSE EVENT table on 
page 18, and section on HYPERSENSITIVITY REACTIONS on page 20). Table 11 of the 
October 17, 1995 ODAC Briefing Document (footnote #21, page 11) does not contain this 
information. 

2. The incidence of fluid retention in anthracycline-resistant patients who received the 
recommended premedication (table, page I 0) 

3. The statement that patients with severe peripheral neurotoxicity "had their symptoms 
spontaneously reverse within 3 months" (page l S) 

4. The statements that "Increases in SGOT or SGPT > l.S times the ULN, or alkaline 
phosphatase> 2.S time ULN were observed in approximately 6% and 15.7% of patients, 
respectively. Bilirubin values greater than the ULN occurred in 5.6% ofthe patients." Table 79 
of the ISS (original NDA, 7/27/95) reports the following incidence oflaboratory abnormalities 
NCI grade I or higher: SGOT, 36%; SGPT, 25%; alkaline phosphatase, 33%; and bilirubin, 11 %. 

C. The current version of the draft product labeling does not provide the information 
requested under point #4, page 3 of the October 27, 1995 Approvable Letter: 
"We would like to be able to describe in the labeling the fraction of patients who had infection 
complicated by the need for hospitalization or IV antibiotics. Please provide the incidence of 
infection requiring hospitalization or IV antibiotics by grade of neutropenia for anthracycline
resistant patients." 
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D. Draft Patient Package Insert: Upon review of the patient package insert, the following 
changes are recommended. 

What is the most important information about Tuotere? 
Insert a bullet item stating: Certain patients with liver dysfunction shoi.ld not receive Taxotere. 
Your doctor will monitor your liver function tests carefully during Taxotere treatment. 

What are the possible side effects or Ta1otcre? 

Low Blood Cell Count: Revise the second paragraph to read (in bold typeface), "Fever is often 
one of the most common signs of infection. Your doctor will recommend that you ti>ke your 
temperature frequently, especially during the days following your treatment with Taxotere. If you 
develop a fever, tell your doctor or nurse immediately. 

Nail Changes: Change "chr.nges to you finger or toenails" to "changes to your finger or toenails". 
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The content of this document was discussed with Dr. Robert Justice on 12/26/95 and faxed to the 
sponsor (Ms. Anne-Margaret Martin, Regulatory Affairs, RPR) on 12/26/95. 

cc: 
NDA#20-449 
HFD-1 SO/Division File 
HFD-150/J. Beitz 
HFD-150/ R. Justice 
HFD-150/D. Pease 
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Request for Inf'ormatloo 

Amendment to NDA II 20,449 

TAXOTERE• (Docetuel) for htjectloo Concentrate 

From: Division of Onc.ology and Pulmonary Drug Products, HFD-150 

To: Rhone-Poulenc Rom Phannaceuticals, INC. 

Date: May 17, 1995 

Inf'ormatloo to be Conveyed to the Sponsor: 

The purpose of the End-of-Phue 2 Meetings on June 6, 1995, will be to determine whether 
the proposed clinical plans are adequate for submission for the indications in breast (first line) 
or lung cancer (first or second line). This meetlna b not intended to deal with specific 
safety, pbarmacolo11/toxicol01Y or chemistry ls.wes. 

Please provide the following materials on or before June l, 1995. 

Brust Cancer: First Line 

1. Updated versions of the protoc.ols for each of the ongoing phase 3 trials: 
T AX303, T AX304, and T AX3 l 1 

2. A list of questions to be discussed at the meeting 

Non-Small Cell Luo& Cancer: First and Second Line 

1. A list of questions to be discussed at the meeting 



cc: 

HFD-lSO/ Division File 
HFD-lSO/ J. Beitz 
HFD-lSO/ R. Justice 
HFD-ISO/ L. McCollum 
HFD-ISO/ D. Pease 



Request for Information 

Amendment to NDA 120,44!1 

TAXOTERE" (Docetaxel) for hqectlon Concentrate 

From: Division of Oncology and Pulmonary Drug Products, HFD-150 

To: Rhone-Poulenc Rorer Pharmaceuticals, INC. 

Date: May S, 1995 

Information to be Conveyed to the Sponsor: 

The following analysis (see table below) was undertaken to determine the impact of elevated 
hepatic enzymes on br:ast cancer patients treated on two of the pivotal trials in the original 
NDA. Data was derived from tables 14, IS, and 21 of the Data Listings for the TAX233 and 
T AX267 trials conducted in anthracycline-resistant breast cancer patients. 

I. In order to interpret the effect of dose reductions in these patients, it would be necessary to 
know when these occurred in relation to the onset of infections and stomatitis in each patient. 

2. It would be difficult to show that dose reductions affected the incidence of grade 4 
neutropenia in these trials, since this toxicity was universal among patients and occurred in 
roughly 70-90% of evaluable cycles (i.e., cycles with at least one WBC report on days 6-10 of 
each cycle). It was not possible to determine the incidence of febrile neutropenia grade 4 from 
the data listings, however. This is perhaps, a more relevant endpoint and should be correlated 
with bascline hepatic enzyme status and timing of dose reductions. 

3. Data listings were not provided for the third pivotal trial in anthracycline-resistant breast 
cancer, the EORTC TAX286 trial. Evaluation of these patients by hepatic enzyme status at 
baseline would also be helpful. 



Outcomes in Anthracycliue-Reslstant Breast Cancer Patients 
Initial Docetaxel l>f>se at 100 llllfm2

: 

Effect of LFl's at Baseline 

Patient Subset P!ltlent Subset TAX233 + TAX261' 
Feature/Endpoint w/ Cevated w/ Nonoal Baseline LFl's 

LFl's" LFI's" Elevated Normal 
N•9.5 N=IOO N•27 N•S1 

Pts w/ liver Mets 11)1{, 29"' . .,, 33'Ko 

Pts .,, I Dose Red I D5 . . 56.,, 57'Jf. 

Response Rate 
-.u pMjrnts - - 41.,, 551{, 

-dose-ftducfd pis - . 47.,, 72'Jf. 

Median #Cycles 
·aD pMjrnts 4 (1·19) 4 (1-25} 5 (1-12) 5 (1·15) 

-dose-reduced pis 
. . 9 (4-12) 7 (3-15) 

Pts w/ Neutropenia 
921' ·llJ'llde 3 + 4 951' . . 

. . 961fl 961' 
·p-ade 4 lOO'lo 971' 

-dose-reduced pis 

Pts w/ lnfectloos 26'Jf. 2011o 561' 471' 
-dose-reduced pis . - 67.,, 481' 

Pts w I Stomatitis 161' 7S 811' 651' 
-dose-reduced pis . . 93-r. 761Jo 

Deaths 
·Toxic 5 (5.31Jo) 8 (l.OIJ.l 0 0 
-8eptk 0 5 (0.61Jo) 1 (3.71Jo) 0 

'Fl'Olll UpdlUd Weq ~ Appeadkc V, 3110i95 
•Compiled rn.. Tllblel 14, 15, 21 tlflllla JJstinp In TAXl» and T.U.:6~ Study lleports, 7127194 

' 



cc: 
NDA #20,449 
HFD-lSO/ J. Beitz 
HFD-lSO/ R. Justice 
HFD-426/ L. Kaus 
HFD-lSO/ D. Pease 
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Request ror Inf'ormatlon 

Amendment to NDA I 20,449 

TAXO~ (Docetaxel) for Injection Concentrate 

From: Division of Oncology and Pulmonary Drug Products, HFD-lSO 

To: Rhone-Poulenc Rorer Pharmaceuticals, INC. 

Date: April 24, 199S 

Inf'ormatlon to be Conveyed to the Sponsor: 

The amendment to NDA 1120,449 (submitted 1/23/95 and 3/10/9S) contains insufficient safety 
data to conclude that doceta."tel administered at 100 mg/m2 as a I-hour infusion every 3 weeks 
has an acceptable therapeutic index for the treatment of patients with locally advanced or 
metastatic breast cancer. The following information should be submitted for review no later 
than May 8, 1995. 

Fluid Retention: 

I. For the I 04 breast cancer patients receiving the S-day dexametllasone regimen and for the 
60 breast cancer patients in the comparator group that received no premedication, the sponsor 
should provide: the study on which each patient was enrolled, a detailed comparison of patient 
baseline characterisitics, drug delivery including median cumulative dose given, treatment 
outcomes, and evolution of performance status on and off study, as well as, the median 
cumulative dose to onset of moderate or severe fluid retention, median cumulative dose to 
treatment discontinuation, and all slipportive measures required including concomitant 
medications, drainage procedures, and hospitalizations on and off study. 

2. For the 26 patients that developed fluid retention on the T AX237 \rial, the sponsor should 
provide additional information on the clinical course of patients after treatment 
discontinuation, including evolution of perfonnan~ status, duration of moderate and severe 
symptoms, supportive measures required (concomitant medications, drainage procedures, 
hospitalizations) and disease status at last follow-up (alive 011 new treatment, death, etc.). . 

3. For the 89 patients that were included in the regression analysis (Updated Safety Analysis, 
page 10), the sponsor should provide detailed background information both on and off study as 
described in paragraphs (1) and (2). In addition, tile sponsor should attempt to reconcile the 
16 week median duration of fluid retention after treatment discontinuation in this group with 
the 25 week observation in the T AX237 trial. 



4. For all patients receivinl steroid premedication in on1oin1 and proposed phase II and lil 
studies, the information requested in parqrqhs (1) and (2) should be collected prospectively, 
(ideally until disappearance of fluid retention in symptomatic patients), and reported in future 
safety updates to the Agency. 

Tolerance In Patients with Elevated Hepatic Enzymes: 

1. For the 9S patients identified with elevated hepatic enzymes iii Appendix V, please specify 
the numbers of patients in each grade accordin1 to NCI Common Toxicity Criteria. 

2. Please provide a safety analysis of patients with baseline elevated alkaline phosphatase 
levels. 

3. The sponsor should provide a safety analysis (a.; in Appendix V) for all evaluable patients 
with baseline elevations of hepatic enzymes who received reduced doses of docetaxel. Please 
also provide an efficacy analysis for all breast cancer patients with baseline elevations of 
hepatic enzymes who were dose-reduced to confirm that the dose reductions were adequate and 
that efficacy was not compromised. 

4. Up to one-third of patients developed elevations of SGOT, over 40% developed elevations 
of alkaline phosphatase, and 11 % of bilirubin while on docetaxel treatment. The sponsor 
should provide a safety analysis, as in Appendix V, for all evaluable patients who developed 
elevations of hepatic enzymes while on docetaxel therapy. 

S. For all evaluable patients with hepatic enzyme elevations at baseline or subsequently, 
treated at full or reduced doses, and enrolled in on1oing and proposed phase D and m studies, 
safety analyses, as in Appendix V, should be reported in future safety updates to the Agency. 

cc: 
NDA # 20,449 
HFD-lSO/ Division File 
HFD-lSO/ J. Beitz 
HFD-lSO/ R. Justice 
HFD-lSO/ D. Pease 

u-i .b. Y: 2r/ r; s 
Date 
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1. General lnf'ormatlon and Tlmellne 

Drug Name: Taxotere• (Docetaxel) for Injection Concentrate 

Applicant: Rhorie-Poulenc Rorer, Collegeville, PA 

NDA Submission Date: July 27, 1994 

Phannacologic Category: Antineoplastic A&ent 

Proposed Indications: Breast Cancer, Metastatic, Second-line 
Non-Small Cell Lung Cancer, Metastatic, Second-line 

30-Da.y Meeting with Sponsor: Auaust 26, 1994 

Electronic Data Files Installed October 28, 1994, Paridox S.O for Windows 
(Original NOA): 

90-Day Meeting with Sponsor: November 1, 1994 

Updated Safety Report: November 7, 1994 

Electronic Data Files Installed November 18, 1994, Paradox 5.0 for Windows 
(Updated Safety Report): 

ODAC Meeting December 13, 1994 
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2. Description of Cllnkal Data Sources 

Volume 1.1 of the July 27, 1994 submission contains the index, proposed text of labeling, 
and overall synopses for the followins: CMC, nonclinical pharmacolosy and toxicoloay, 
human phannacoloay and bioavallablllty, and clinical data. 

The relevant volumes for this clinical review are listed below. For each trial, the study 
report, study protocol and amendments, list of investiptors, sample case report form, IRB 
approval, statistical !ables, data listinss. and public:ations were provided. Case report form 
summaries were provided for all patients who either died on study or withdrew due to 
adverse events. 

Pivotal Phase I Studies: TAXOOl, TAX006: 8.3 to 8.10 

Breast Cancer Pivotal Phase ll Studies: 
TAX233 8.38 to 8.43 
TAX267 8.44 to 8.49 
TAX221 8.50 to 8.55 

NSCLC Pivotal Phase II Studies: 
TAX270 8.75 to 8.80 
TAX271 8.81 to 8.86 
TAX231 8.87 to 8.94 
TAX232 8.95 to 8.100 
TAX269 8.101 to 8.108 
TAX223 8.109 to 8.114 

Integrated Summary of Safety 8.117 

Integrated Summary of Efficacy 
Breast Cancer, NSCLC 8.118, 8.119 

Updated Safety Report 9.1to9.12 

Case Report Form Tabulations 12.1 to 12.5 

The overall synopses and the integrated sumnu¢es of efficacy and safety were submitted on 
diskette in WordPerfect 6.0 for Windows on September 6, 1994. On October 28, 1994, 
electronic data files on all pivotal studies were installed using Par.ldox 5.0 for Windows. An 
Updated Safety Report was submitted on November 7, 1994, which included: 1) an updated 
safety summary, includina preliminary results on the pathophysioloay of fluid retention 
(T AX029 and TAX26S), and analysis of the 5-day dewnethasone premedication re~men 
versus no premedication (for fluid retention), as requested by FDA at the 30-day post
submission teleconference (Auaust 26, 1994), 2) updated analyses of the duration of 
response, time to prosression, and survival for patients in the pivotal trials, and 3) 
comprehensive study reports for two new trials in metastatic bttast cancer, TAX286 
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(anthl'ICyclinc-resistant patients) and TAX281 (previously untreated patients). Electronic data 
files for the Updated Safety Report were installed on November 18, 1994. 

3. Introduction 

Rhone-Poulenc Rorer pioposes that docetuel, given at a dose of 100 mg/m' IV over 1 hour 
every three weeks, be approved for the treatment of: 

"patients with locally advanced or metastatic breast carcinoma in whom previous 
therapy has failed; prior therapy should have included an anthracycline unless 
clinically contraindicated" 

"patients with locally advanced or metastatic non-sm&ll cell lune cancer even after 
failure of platinum-based chemotherapy.• 

On November 7, 1994, RPR amended its claim relative to non-small cell lung cancer by 
deleting the word "even". 

The clinical data in the original NDA submission were derived from 1601 patients, including 
430 from Japan, 560 from Europe, and 61 J from the US and Canada. A total of 38 studies 
were presented: eight phase I studies, ten phase D studies in breast cancer, nine phase D 
studies in NSCLC, and eleven phase n studies in other solid tumors intended to confirm the 
safety proftle of doc:etaxel. At the May n, 1993 meeting with the Division of Oncology and 
Pulmonary Drug Products, RPR indicated that randomized phase m trials would be ongoing 
at the time of FDA 's review of this NDA. At present, there are two phase m trials in breast 
cancer open to accrual in Europe (TAX303 and TAX304), and one in the US (TAX311). A 
phase m trial in NSCLC (TAX317) was initiated in the US in NoVelllber, 1994. 

Two phase I studies ~ considered pivotal in defining the dose and schedule of docetaxel for 
RPR's phase II program (TAXOOI and TAX006), that is, 100 mg/m' IV over one hour every 
three weeks. In Japan, studies were conducted in accordance with the Guidelines of the 
Japanese Society of Cancer Therapy and a lower dose was selected for phase D studies (60 
mg/m3). For this reason, the sponsor analyzed the 6 studies in breast and NSCLC (3 each) 
separately and did not pool data from the Japanese studies with the US/European studies. 

In breast cancer, 111 second line patients have been treated with the proposed dose and 
schedule of doc:etuel in the three pivotal phase D trials (2 in US, 1 in Europe). This figure 
includes 60 anthracyclinc-resistant patients. Four supportive trials in patients with no prior 
chemotherapy for metastatic disease were also conducted (1 in US, 1 in Canada, 2 in 
Europe). The sample size in these trials ranged from 34 to SI patients, according to the 2· 
step statistical design of Fleming or Gehan. The initial planned dose in all studies was 100 
mg/m' except in two studies conducted at 7S mg/m' in order to measure the impact of dose 
on fluid retention. 
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In NSCLC, 88 second line and 160 first line patients have been treaterl in two pivotal and 
four supportive phase ll trials, respectively (5 in US, 1 in Europe). Among second line 
patients, a subset of 37 c:is-platin-resistant patients has been defined. The sample me in 
these trials rang1:d from 41 to 49 patients, ICC01dinJ to the 2-step statistical design of 
Fleming or Gell.an. These studies were conducted at 100 matm• except for ont; study 
conducted at 75 mglm•. 

The primary efficacy endpob:ts for all phase D trials were tumor :response rate and duration 
of response. Quality of life assessments were to be made in evaluable patients at baseline 
and at cycle 4 of treatment: perfonnance status, analgesic use, and incidence/sevedty of 
tumor-related symptoms. 

In breast cancer, phase n studiet showed an overall response rate of 56" in the intent to 
treat population of untreated patients, and 49ti in previously treated patients. The median 
duration of response was similar for both groups (30 and 28 weeks, respectively). There 
was significant activity of docetaxel in visceral metas1atic sites, especially in the liver (52">· 
There was a slightly lower overall response rate in patients treated at 75 mglm2 (47ti) than 
in patients treated at 100 mglm2 (56ti); tl".e median duration of response was similar in both 
groups (34 and 30 weeks in the 75 mgJm2 and 100 mg/m', respectively). 

In non-small cell lung cancer, phase D studies showed an overall response rate of 27ti in the 
intent to treat population ot untreated patients, 17ti in previously treated patients, and 13.5ti 
in cisplatin-refractory patients. The mediall dur.ation of response was 2S weeks for 
previously untreated patients and 29 weeks for previously treated patients. 

Overall, 833 patients ~ evaluable for safety at the proposed 100 mglm• doae of docetaxel. 
Neutropenia was the dose limitina r.oxicity of docetaxel. Despite the hi&h incidence of grade 
4 neutropenia (in 75" of patients), the incidence of febdle neutropenia and infection was 
comparatively low (22" and 19" of patients, respectively). The shon duration of grade 4 
neutropenia (median of 7 days) for docetaxel is the presumed reason for this finding. 

Acute non-hematologic toxicities occurring in > 5" of patients were: hypersensitivity 
reactions, gastro-intestinal toxicities, stomatitis, fever. and reactions at the site of injection. 
Chronic toxicities occurring in > 5" of patients were: fluid retention, skin toxicity often 
with associated nail disorders, ~sensory toxicity, alopecia, and asthenia. 

The recommended premedication for docetaxel is dexamethasooe 8 mg PO bid for 5 days, 
starting on the day prior to treatment. RPR states that this regimen will reduce the 
"incidence and severity" of drug-related fluid retention. This rec:ommendation is based on 
the reduction in incidence and llCYerity of fluid retention seen in 32 breast cancer patients 
who received this premedication as compared to 60 breast cancer patients who never received 
premedication (43ti overall incidence and 6~ severe reactions versus 77" overall incidence 
and 20~ severe reactions). 
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4. Breast Cancer Pivotal Trials 

4.1 TAX233 

4.11 Protoco• lleYlew 

Title: Phase Il Trial of RP ·S6976 in Patients with Advanced Anthrlcycline Resistant 
Metastatic Breast Cancer (8.38.130 • 8.38.222) 

Investlsators: V Valero, MD, MD Anderson Cancer Center, Houston, TX 
TW Dobbs, MD, Bast Tennessee Oncology/Hematology, Knoxville, TN 
JA Strupp, MD, Dan R1\Cly Cancer Center, Nuhville, TN 

Study Dates: 6123/92 • 7/29/93 
Data Cut-ofl' Date: 10/31/93 
Database Frozen: 6129/94 

Review or Protocol Amendments: 

A total of S protocol amendments were incorporated into the piotucol. These primarily 
addressed the prophylaxis rqimen for anaphylactoid reactions. The oriainal protocol 
contained no provision for HSRs (hypersensitivity reactions) since in European trials, the 
incidence and severity of HSRs (21 '5 mild/moderate, 2'5 severe) were consideled 
acceptable. 

Amendment 1 (S/12/92): .For anaphylactoid reactions of grade 1, 2, 3 (by NCI Toxicity 
Criteria), treatment with dexamethasone 10 mg IV and diphenhydramine SO mg IV wtH be 
permitted 30 minutes prior to resumption of an interrupted docetaxel infusion. For grade 4 
reactions, the patient will go off study. 

Amendment 2 (9/18/92): All patients may be pre-treated with diphenhydramine SO mg rv 
30 minutes prior to docelaxel infusion. If despite pre-treatment, the patient experiences an 
anaphylactoid reaction of grade 1, 2, 3, then treatment with dexamethasone 10 mg IV will be 
pennitted 30 minutes prior to resumption of an interrupted docetaxel infusion. For 
subsequent infusions, patients shoold receive dexamethasone 20 mg PO 12 hours prior and 
diphenhydramine SO mg IV 30 minutes prior to docetaxel infusion. 

Amendment 3 (2/19/93): Patient eligibility was tightened to include only metastatic 
disease patients who progressed on anthracycline-based chemotherapy. Previously, patients 
with less than a partial response to such thenipy in lllCIBStatic disrase were also eligible. 

Amendment 4 (3/2S/93): All patients must be pre-treated with dexamethasone 8 mg PO 
bid for S days starting the day before the docetaxel infusion, and with diphenhydramine SO 
mg IV 30 minutes prior to docetaxel infusion. 
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Amendment S (S/26/93): Patients who ate already receiving steroids for treatment or 
prevention of side effects should continue receiving their current regimen. 

Deslp: 

This was a phase II multicenter trial in anthtlcycline-11mstant patierts with locally advanced 
or metastatic breast cancer. The initial planned tralm!ent was doceW:el in polylOlbate 80 at 
100 mg/mz IV over 1 hour tJYery 3 weeks. Premedication with clcumethasone and 
diphenhydramine was mandated by amendment 4 to the original protocol. 

Objectives: 

The primary objectives were to 1) estimate the objective riesponse rate and duration of 
response, 2) determine the tc,xicity and reversibility of toxicity, and 3) determine the 
phannacokinetics of docetaxel in anthracycline-resistant patients with metastatic blU.5t 
cancer. 

Patient Population: 

The inclusion, exclusion, and post-admission criteria ate provided in the appenca.. In 
summary, eligible patients were female, aver 18 years, with histologic proof of metastatic 
breast ci..'lcer resistant to anthracycline therapy (defined u relaple while receiving such 
therapy in the adjuvant setting, or progressive disease after a minimum of ooe cycle of such 
therapy for advanced disease as first or second line treatment). They must have at least one 
bidimensionally measurable lesion, and have no clinical evidence of brain metastases. They 
should have a baseline Kamofsky PFS ~ 60" and no cumnt peripheral neuropathy > 
grade 2. They should have received no more than two prior chemotherapy regimens for 
advanced disease, and at least 30 days (48 days for mitomycin C or nitrosoureas) should 
have elapsed between the end of previous chemotherapy and protocol entry. Previous 
radiotherapy was permittm, but not to a site used to assess response. Non-evaluable lesions 
included: bone lesions, malignant effusions, pulmonary lymphangitic spread, abnormal LFI's, 
and abnormal tumor markers. 

Procedure: 

Patients will receive docetaxel in polysorbate 80 at 100 mg/m2 IV over 1 hour every 3 
weeks. Study medication was supplied as a concentrated solution containing 40 mg/ml in 
poiysorbate 80 for intravenous administration. Just prior to use, the solution must be diluted 
with 6 ml of 59' dextrose or 0.9'JL saline. The appropriate amount of drug is further diluted 
in 250 ml of S" dextrose or 0. 9 'JL saline and administered as a continuous IV infusion using 
a peristaltic pump. 

No prophylactic use of antiemetics or antialletgics was permitted prior to the initial infusion. 
Following the acceptance of amendment 4, however, pretiatment with dexamethasone and 
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diphenhydramine prior to infusions wu mandated. No prophylactic use of colony
stim!l!atinJ factors wu permitted; G-CSF may be given to patients with febrile ~ 38-C) 
neutropenia grade 4, asymptomatic neutropenia pe 4 lasting > 7 days, or asymptomatic 
neutropenia grade 3 lasting > 14 days. 

If patients demonstrate a CR, PR, or stable disease, treatment will continue until there is 
evidence of disease progteSSion or unacceptable toxicity. Treatment could be delayed no 
more than 1 week to allow recovery from a prior toxicity. A maximum of two 2S" dose 
reductions was pennitted per patient (100 to 1S mg/m2 and 75 to SS mg/m2). Patients 
experiencing febrile ~ 38-C) neutropenia grade 4, asymptomatic neutropenia grade 4 lasting 
> 7 days, or thrombocytopenia grade 4 were allowed a 25" dose reduction. Other 
conditions in which a 2S" dose reduction was permitted were: grade 4 vomiting despite 
antiemetic prophylaxis, grade 3 or 4 diarrhea despite antidiarrheal tratment, and grade 2 
peripheral neurotoxicity. Treatment was stopped in the case of grade 3 peripheral 
neurotoxicity and grade 4 HSRs. 

Efficacy Definitions: 

Responses required verification on two different occasions separated by 4 weeks. A CR was 
defined as disappearance of all tumor. A PR was defined as a SO" or greater decrease in 
the sum of the products of the diameters of measurable lesions with no increase in si7.e of 
any lesion or appearance of any new lesions. Pqressive disease was defined as a 25" or 
greater increase in the size of a ma11urable lesion, or appearance of a new lesion. 

Response duration was defined as follows: for CRs, the time of documentation of the CR to 
disease progression; for PRs, the time of initial dose of docetaxel to disease progYCSSion. 

Tumor measurements were to be recorded at the end of every cycle by physical examination 
or chest xray. Radionuclide scans and CT scans were to be repeated at the end of every 2 
cycles. 

Changes in perfonnancc status, analgesic use, and pre-existing s.ymptoms would be followed 
as secondary endpoints. 

Comments: Response duralion as defined in this trial (from the start of therapy to the time 
of progression) may givt an illflated nu:asurement of this important clinical endpoint. Otlu:r 
than ~rfo""'111a status, the protocfll does not clearly define quality of life measures 
pros~ctivtly or stipulate the frequency with which such measures we~ to be monitomJ. 

Toxicity Defmltloos: 

Toxicities were graded on a sc:ale of 0 to 4 using the NCI Common Toxicity Criteria (see 
appendix) and recorded for each tr.atment cycle. Ca1dioV2Xular toxicity was monitorcd by 
blood p=cssure and pulse recordings pre-infusion, at 0, S, 10, IS, 30, 4S and 60 minutes 
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after the start of the infusion, and 30 minutes post-infusion. In addition pre- and post
treatment EKOs were tWerl. 

Statbtical Plan: 

A two-stage design was used: accrual was to be discontinued if no responses were observed 
in the first 20 patients; if at least l mponse is observed in the initial cohort of patients, then 
an additional 20 patients would be accrued. 

4.12 Study Conduct 

The TAX233 trial was SJX"nWl'ed by RPR. Patients were accrued to 3 centers in the US. Of 
41 patients registered, 35 \¥ere treated at MD Anderson Cancer Center. 5 'i.'CI'C treated by 
Dr. Strupp, and 1 by Dr. Dobbs. The study was monitored by the Clinical Rt".search 
Department of RPR or by ttie RPR-supervised CRO, Theradex (Princeton, NJ). 

All case report forms were processed by RPR. The database was frozen on 6129/<;4. All 
responses reported by investigators on CRFs were reviewed by an independent expert panel 
which included a radiologist and a medical oncologist and were recorded on response review 
forms (RRFs). If there were no discrepancies between the CRF and the RRF, the data in the 
CRF were considered valid for analysis. If the panel's decision differed from the 
invcstip~or's and the investigator agreed with the panel, then the original information from 
the CRF was replaced by the RRF data. If the investigator did not agree with the panel's 
assessment, then bpth CRF and RRf' data were retained, but the RRF assessment was 
considered valid for efficacy analysis. 

4.13 Efficacy Results 

Eligibility: 

Forty-one patients with anthracycline- or anthracencdione-resistant disease were entered: S 
patients were ineligible and 8 nonevaluable for tesponse; hence, 33 patients were evaluabie 
for efficacy. All 41 patients were eva!•Ulble for toxicity. 

Among the 5 patients who were deerr;.d ineligible, 4 did not have bidimensionally 
measurable disease and I was not documented as being resistant to either doxorubicin or 
mitoxantrone. Three additional patients were nonevaluable: one did not have tumor 
assessments of all lesions, one had further chemotherapy while on study, and one died 6 days 
after cycle I due to gram negative sepsis. 

9 



Investigator/Site No. of Patients Entered No. of Responders 

Valero/ MD Anderson CC 3S 17 

Strupp/ Dan Rudy CC s 2 

Dobbs/ Baptist Regional CC 1 0 

Patient Wltbclrawal!I: 

Twenty-eight patients withdrew for disease progression, three died (one due to toxicity, two 
due to disease progression), ·and two withdrew for toxicity .. One patient was withdrawn due 
to receipt of other chemotherapy while on study and one due to an unrelated adverse event 
(thrombosis at cauda equina). Six patients were still on treatment as of 10/31/93. Among 
the patients withdrawn due to toxicity, one had severe dyspnca (sequelac of pneumonia) and 
one had severe rash, asthenia, and pleural effusion; both patients were partial responders. 

Patient CbaracterUtlcs: 

The median age of the 41 patients was Sl.O years (range 27-80 years). TI1e baseline 
Kamofsky pcrfonnance status was ~80" in 82.9". All patients had infiltrating ductal 
carcinoma; 21 were estrogen and pqcsterone receptor neptive. Thirty-nine patients had 
metastatic disease, 2 had locally advanced disease. Only IS 9' had one organ involved; the 
rest had two or more organs involved. Specifically, 48" of patients had liver involvement, 
39% had bone, and 32 9' had breast, superficial lymph node, lung, pleural or skin disease. 
Twenty-seven had undergone surgery, 21 prior radiotherapy, and 19 prior honnonal therapy. 
All patients received prior chemotherapy for advanced disease, except for 3 patients who 
relapsed during adjuvant chemotherapy with doxorubicin. Fourteen patients had received 2 
prior chemotherapy regimens for advanced disease. Thirty-five patients were resistant to 
doxorubicin, S to mitoxantrone. Seventeen (41.S") had progressive disease as the best 
response to prior anthracycline or anthracenedione thcnipy. Comments: Given tM 
ducriptions of disease utenl and prior truwnenl historiu, the patients en1ered on this trial 
appear to have far advanced disease despite a good peifomumce status. While this 
constellation of clinical felllUres would seem to make these patients ideal protocol candidates, 
tM reviewer quulions tM li~lihood of identi/Ying such patients In tM setting of a general 
practice. The original protocol and subsequenl amendments did not specify mitoxanJrone
resistance as an inclusion criterion. It seems reasonable, however, to include these patients 
in tM ovtrall efficacy and safety analyses. 

D1111 Delivery: 

A total of 228 cycles were administered: 122 (53.S'l') at the initial planned dose of 100 
mg/m2, 86 (37.79') at 75 mglm2 and 20 (8.89') at SS mg/m2• The median number of cycles 
given was 4 (range 1-15). Treatment was delayed most commonly because of non-
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hematologic toxicities (12 patients and 17 cycles) and non-drug-related reasons (11 patients 
and 16 cycles). Dose modific:alion wu due to hematologic toxicity in 12 patients and 16 
cycles, following granuloc:ytopenia, fever in the absence of infection, and leukopenia. Non
hematologic toxicities accounted for dose modifications in 11 patients and 12 cycl:s, 
following stomatilis, peripheral edema, skin rub, infection, pleural effusion, severe dyspnea, 
and atrial flutter. Most dose reductions occurred in the first 4 cycles, with 13 patients (3S9') 
requiring a dose reduction after the first cycle. Comment: Beyond cycle 2. no more than 
one-half of evaluable palielllS appear to tolerate therapy al the JOO mglm' dose. 

The median cumulative dose administered was 398 mglm2 (range 99-1132 mg/m2); median 
dose intensity given was 29 mg/m2/week (range 19-35 mglm2/week); and the median relative 
dose intensity was 0.87 (range 0.57-1.06). Thirty-five patients had an RDI > 0. 7. 

Efficacy Endpoints: 

• Tumor Respome Rate 

Among the 41 patients included in the intent to treat analysis, there were no CRs and 19 PRs 
for an overall response rate of 46.39' (9S9' CI • 30.7; 62.6). Seven patients had stable 
disease, 12 had progressive disease, and three were not evaluable. Similar response rates 
were observed among patients resistant to doxorubicin (17/3S patients, 48.69') or to 
mitoxantrone (2/S patients, 409'). Comment: The reviewer agrees with the o~rall response 
rares gi~n. 

The highest response rate occurred in evaluable patients with lung lesions (617, BS. 79'), 
followed by breast lesions (417, S79'), lymph node involvement (S/10, S09'), liver (6/13, 
469'), or skin disease (3/9, 339'). A higher response rate was observed in patients~ 49 
years (619') than in patients L SO years (46.79'). Among 13 patients whose best response 
to prior chemotherapy was progression (the so-called anthracycline-refractory patients), there 
were 5 PRs to docetaxel. 

Comments: The table below summarlus the 19 partial responses noted in the intent to trea1 
popularion as recorded in Table 28 of Da1a Listings, 8.42.160 - 8.42.251. Tumor sites in 
bold typeface had complete regressions; silesfollowed by an• had major regressions (75% 
or bener). All responders listed are daxorubidn-rulstant except for palie111S 
(mitoxantrone-reslstant). All palients had a1 kasr one bldimensional indicmor lesion a1 
baseline thal mer the protocol-defined sir.e requireme111S (2 an x 2 an/or lesions on CT scan 
or ullrasound; 1 an x 1 an for lesions on chest xray or physical exam) except for palielllS 

These palients had lesions thm were slightly undersized. Since none of 
these patients were responders, the o~rall response rate in the intent to 1rea1 population 
would remain the same. Parie111S had a major respoNJe in a 
lesion L 5 an (in lung, li~r. or breast) and pa1ient had complete regressions in 
multiple sites. 
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~NSES (ITI') • TAX233 

ln•estlptor/Patlent Sites or Response Resp<>nse Duration 
Number (Bldlmellllonal Lesions) (weeks) 

Valero: 
Liver, luna 38 

Chest wall (2), axillary mass 12 

Chest wall ( 4) 36 

Lu111 12 
·-

Luna• 27 

Breast (2), chest wall mass, 27 
Over (2) 

Breast•, liver* 47+ 

Breast•, skin 22 
·-

Breast•, lymph node, 24 
skin (2) 

Lymph Dode (2) 17 -
Uver (3)• 34 

Skin 30+ 

Liver 19 
-

Lymph node 30+ 
·-

Uver (2)• 27 

LulJI, lymph Dode (2), Skin 12 

Lu111 16+ 

Sttupp: 
Breast 13 -
Luna 16+ 

12 



• Response Duration 

The median duration of raponse in respondin1 patients (intent to treat analysis) was reported 
as 27 weeks in the study report (l'ltlle 12-47+ woeb, CI • 19; 36). F1ve or 19 responders 
were censored due to no dOCWDtDtatlon or pf011'191on before the cut-orr date. Similar 
results were observed among the 17 evaluable respondin& patienlll reaisw\t to doxorubicin 
(median 27 woeb, ran1e 12-47+ weeks). CCMDment: 71le relliewer agrees with RPR's 
response durations as recorded In Table 4. OJ of the study report (8.39.128 • 8.39.129). 

• Other Endpoints 

The median time to first response was 13 weeks (ran1e 3-31 +)for all treated patients (22/41 
patients censored for this analysis). The median time to progteSSion was 13 weekll (range 1-
47+) amon1 all treated patients (7/41 patients censored). The median survival time for all 
ttQted patients was 9 months (ranae 0.2-14+, lS/41 patients censored). The median follow
up time was 7.4 months (ran1e 3-14 months). Comment: 'Ihese additional ejJfcacy 
endpoinu were not protocol~ntd objectives. Survival, In particular, Is of limited value in 
the phase II setting. 

• Quality or Ufe A.at vntnts 

There was no si&nificant deterioration in performance status in patients in tnis study: the 
median Karnofslcy PFS was 809' at baseline as well as at cycle 4 and 6. Comment: 71le 
n111711¥r of patlenu evaluable for PFS dttermiNlllons dropped dramarically from 41 at 
baseline to 26 aJ cycle 4 and to 16 aJ cycle 6. Review of PFS values for all patients /Jy cycle 
(fable 12, 8.40.115 • 8.40.193) rt11t1altd 5 patlenu who experlenad a decline in PFS of 
30% or more 011tr baseline. In addition, patient began and ended the trial with a PFS 
of 50% which represents a protocol violation. 

Two of 13 patients who required pain medication had an improvement in analgesic 
requirement at cycle 4: patient Both were responders. The remaining 11 
patients had no change in analgesic requirements (Table 6.29 of the Study Report, 8.39.300). 

Among 11 patients who had tumor-related symptoms other than pain (such a' cough, 
dyspnea) and were followed to cycle 4, improvement was observed in 2 patients: 

(Table 6.30 of the Study Report, 8.39.302·- 8.39.303). Both were te.oqxmders. 

Comment: Tht numbtr.r of paJients evaluable for analgesic requirement or tumor:related 
symptoms is fairly small making conclusions of clinical benefit from docet(J)Cel dljficult. 
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4.14 Safety Results 

Of the 41 treated pa.tients, the most frequent possibly or probably related AEs were: 
leukopenia and aranulocytopenia (36 patients), anemia (39 patients), asthenia (3S patients), 
stomatitis (33 patients), skin (32 patients), diarrhea (30 patients), nausea (2S patients), 
alopecia (24 patients), fever in the absence of infection (22 patients), and fluid retention (17 
patients, severe in 7). The vast majority of patients with plde 4 ABs had aranulocytopenia 
(31 patients). The most frequent grade 3 AEs were leukopenla (16 patients), stcmatitis and 
infection (9 patients each). (See Table 29, 8.38.88, of the study repon) 

Overall, 26 patients experienced 51 serious ABs. Of these, the followin& events were 
deemed possibly or probably related to docetlxel. There WIS one toxic death d~ to pam 
negative sepsis. Infections occurred in 12 patients (lS events), includina the one toxic dr.ath. 
The documented source of infection WIS urinary tnct in 5, pneumonia in 2, central venrJus 
catheter in 2, and cellulitis in 2. Febrile neutropenia occurred in 11 patients ( lS events) and 
resulted in four hospitaliutions. Serious fluid retention developed in S patients who xequired 
8 hospitalizations for diuretic therapy and/or thoracentcses. One patient developed atrial 
flutter requiring cardioversion. (See Table 31, 8.38.90, of the study report) 

• Acute Hematoloalc Toxicities 

I..eukopenia and neutropenia were observed in 36137 (97") of patients evaluable for this 
analysis (4 patients were excluded due to treatment with G·CSF in every cycle); 31 (84") of 
these had grade 4 neutropenia. Qut of 1115 evaluable cycles (with at least one blood count 
between days 6 and lS), 122 (669') showed arade 4 neutropenia. There was no significant 
difference in the incidence of &rade 3 and 4 neutropenia between cycles at 100 or 7S mafm2• 

There was no relationship between neutropenia and number of prior chemotherapies or time 
since last chemotherapy. The mediau neutrophil nadir was 0.1 x 101/mm3 (range 0-3.2) and 
the median day to nadir was 8 days (range S-12). These values were unchanged across all 
dose levels. No cumulative myelotoxicity was observed. The median duration of grade 4 
neutropenia was 7 days; 4 cycles failed to show recovery of neutrophil count by day 22±3. 

Thrombocytopenia was observed in 11 patients, and was grade 3 in two. The median nadir 
of platelets by patient was 143 x 101/mm3 (range 27-479). 

Anemia was oblm\'ed in 39 .of 41 patients, and was grade 3 in six patients. The median 
nadir of hemoglobin was 9.2 g/dl (range 6.9-12.0), with a median day to nadir of 10 (range 
2-2S). 

Febrile neutropenia (fever > 38°C with grade 3 or 4 neutropenia) occurred in 13 patients 
and IS cycles. Eight of 13 rtients required IV antibiotics. Eleven of IS events occurred 
with treatment at 100 mg/m . Infection occurred in IS patients and 21 cycles. Grade 3 or 4 
neutropenia was observed in 16/21 episodes of infection. 
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Comment: The reviewer agrru with tM sponsor's con..·luslon that tM lnctlkna of febrile 
nelltropenJo Is lower than woldd be apeaetJ 1l~n the high ftwquency of 1rades 3 and 4 
nellll'Openla, b«mt.SI of thl: shon durallon of Mllll'OpenJo. 11Mre dDes nm appear to be a 
cumulatl~ effect of da«taul on nryelosupprmlon, allowing tM potenlial for 1rearme111 with 
several cyclu. Despite the absence of a correlation betwun Incidence, severity, and 
durallon o/nellll'Openla and docelaxel dose,/tbrlle Mllll'llpenla was, In/act, more.frequent at 
IM hi1Mr 100 m1lm' dose. I cannot q/fer 1111Y explanattNI for this. 

• Acute Non-Bematoloalc Toxicities 

Only the acute adverse events considered possibly or probably related to docetu:el are 
presented in Table 38 (8.38.102) of the study repon. 

Hypersensitivity reactions: One patient had a &ride 2 HSR within the fint five minutes of the 
infusion, manifested by flushina and dyspnea. This patient had received diphenhydramine 
premedication. Comment: No conclusion can be drawn on tM eJflcacy of dffferent 
premedlcatlons for prophylaxis against HSRs In this trial. 

There were three patients with injection site reactions; one of these was &ride 3, resolvina in 
20 days with local care. 

Nausea was observed in 25 patients, and was &rade 3 in one patient. Vomitina occumd in 
20 patients, and was &rade 4 in one patient. Diarrhea occurred in 30 patients, and was &ride 
4 in one patient. Stomatitis occurred in 33 patients, and was &rade 3 in nine patients. 

Cardiac dysrhythmia (atrial flutter) occurred in 1 patient. Pulmonary toxicity occurred in 6 
patients: pleural effusions usociated with dyspnea in 2 patients and pneumonia in a third. 

• Cbroalc Non-Hematolo&fc Toxlcltles 

Table 43 (8.38.107) of the study repon summames the chronic non-hematalogic toxicities 
deemed possibly or probably related to docetaxel. 

Fluid retention (defined as peripheral edema, facial edema, pleural effusion, ascites, or 
pericardia! effusion with or without weiaht gain) was observed in 17 (41.5") of patients. 
All 17 patients hid peripheral edema, while 10· had pleural effusions. Seven patients were 
noted to have severe fluid retention (see below). The median cumulative dose to onset of 
fluid retention was 540 matm2 (ranae 99-982). A trend in favor of diphenhydramine + 
steroid premedication or no premedication was observed with respect to the incidence and 
median cumulative dose to onset of fluid retention. CCMDmeat: ~table below summarlz.es 
premedications administered to the seven palients experiencing severe fluid retenllon as 
recorrkd in Tabk 31 of tM data listings, 8.43. 7 - 8.43.175. ~ ""liewer has also included 
H2-bloclcers and steroids given for other reasons, as they may have i'lfluenced the clinical 
course in these patients. 
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USE OF ANTIBISTAMJNIB AND CORTICOSTEROD>S JN SEVEN PATIENTS 
EXPERIENCING SEVERE FLUJD RETENTION 

Patient Medication Cycle Indication 

No premedication 1,2 
Benadryl so ma IV 3 to 8, 12 Protocol 
+ Dexamethasone 16 ma PO x5d 9 to 11 Prophylaxis 

Prednisone 40m&/Sm& PO 1to11 ~"'i•tion Pneumonitis 
Zantac lSO ma PO 1 to 11 GI Prophylaxis 
Benadryl so ma IV 1, 6, 7 Protocol 
+ Dexamethasone 16 Ill& PO x5d 8 to 11 Prophylaxis 

Benadryl SO mg IV 1 to 10 Protocol 
+ Dexan1ethasone 16 m& PO x5d 6, 7, 8 Prophylaxis 
+ Zai1tac ISO mg PO 8, 9, 10 Namea 
+ Dexamethasone 16 mg PO qd 9 Brain Metastases 
+ Dexamethasone 8 m& PO qd 10 Brain Metastases 

Benadryl SO m1 IV 1, s Protocol Prophylaxis 
+ Prednisone 80 m1 PO x Sd 1 Skin Rash 
+ Dexamethasone 16 m1 PO x5d s Protocol Prophylaxis 
Prednisone 40 ma PO x Sd 6, 7 Protocol 
+ Vistaril 2S ma IV 6, 7 Prophylaxis 
Prednisone 40 m& PO x Sd 8 to 14 Protocol Prophylaxis 

Benadryl SO mg IV 1 to 9 Protocol Prophylaxis 
+ Prednisone 10 m1 PO x Sd 1 Skin Reaction 
+ Dewnethasoile 16 mg PO x5cl s to 9 Protocol Prophylaxis -
Benadryl SO mg IV 1 to s Protocol 
+ Dewnethasone 16 m& PO x5d s Prophylaxis 

Benadryl SO mg IV . 1 to 4 Protocol 
+ Dewnethasone 16 mg PO x5d 1 to 4 Prophylaxis 

Comment: All seven palienlS with sewtre fluid retention had both peripheral edema and 
pleural effusions. All were partial responders to therapy. Fluid retention was ra1ed as stW!rt 
beginning with cycle 4 In twD cases, with cycle 6 In.four cases, and with cycle 7 in one case. 
The median age of this group was 48 years (range 27-53 years). AU had prior trtamient with 
anthracyc.'ine (median dose 240 mg/m', range 12~50 mglm'), nw> had prior radiotherapy. 
Four hod pulmonary findings at entry: nw> had bilateral pulmonary metastases, one had 
radiation pneumonitis, one had lymphangitic spread of tumOr. At least one thoracentesls was 
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performed in thrtt pallents; tht! nmaining palltlUS wert managa with diurtdcs. Serum 
albumin lewis wtrt noted to decline below nomaal ltvtls In all but one palltnt. No 
slgnlfiCOlll obnormaJUiu wen nota In ttnal jiuu:don. Six palltnts also experienced grolk ~ 
2 skin toxicity. 7Wo padtlllS had a #Ucllnt In PFS of 100 to 80" . and flWJ had 
a #Ucllne from 80 to 10" . that corrupondtd with the onset of dais toxicity. 
Fluid rttendon was the rtason for dost reductions In flWJ polltlllS, and for trtarmtnt 
discontinuation In a third. 77at clinical bt• of any one prtmlilicadon reglmtn is d(fflcult 
to dlsctm. 

Skin toxicity occurred in 32 patients, and was pade 3 in five patients, and pade 4 in 1 
patient. Signs included erythema, pruritis, burnina, pain, exfoliation, desquamation, and 
ulceration, primarily of the trunk, hands and feet. The median cumulative dose to onset of 
chronic skin toxicity was 398 maJm2 (ranae 96-982). A trend in favor of cliphenhydramine 
or no premedication could be demonstrated with respect to severity and median cumulative 
dose to onset of chronic skin rash. Nail disorder was observed in 14 patients, one cue was 
severe (onycholysis and nail. loss). Alopecia occurred in 2S patiens and was grade 2 in most. 

Neurosensory toxicity was observed in 19 patients, none was higher than grade 2. Frequent 
symptoms/sians were numbness/tinglinc and decrease in deep tendon reflexes. Three 
patients experienced neuromotor sians, one patiellt had pade 3 weakness. Asthenia was seen 
in 35 patients and was severe in 16, resultina in withdrawal of one patient from study. 

• Laboratory Tests 

In 37 evaluable patients, elevations of the followina parameterS were seen: SGPT (6 
patients), SOOT (14 patients), total bilirubin (4 patients), alkaline phosphatase (14 patients). 
Hypoalbuminemia ~ 3 g/dl) developed in 19/37 patients. Only 2 paients had albumin 
levels < 2 g/dl; hence, correlation between severe hypoalbuminernia and fluid retention was 
not carried out. Only 2 patients developed increased creatinine levels (grade 1 in both). 

• Deaths on Study 

Deaths ..S. 30 days from last infusion Cause of Death 

603 Malignant disease 

647 Malignant disease 

607 Gram negative sepsis 

In addition, case repon form summaries indicate that the following patients died due to 
disease progression > 30 days from the last infusion: 
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4.15 Publlcatlollll Ahltrads 
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partial response was noted in 4S" of 24 evaluable patients. 

Valero V, Walters R, Theriault RL, et al. Phue ll study of docetaxel (tuotere) in patients 
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3S patients treated. Eighteen PRs {SS") were noted. The use of steroids "probably delays 
the onset, and decreases the severity or the fluid retention syndrome. 

Valero V, Walters R, Theriault RL, et al. Phase ll study of taxotere in patients with 
anthracycline-resistant metastatic breast cancer. Amsterdam, 3/94. Report on 3S patients. 
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4.16 Spomor's Concluslom 

The sponsor claims that the overall response rate, median duration of response, and median 
time to progreuion observed in this trial are superior to those usually observed for single 
agents or combination chemotherapy reaimcns 1ttilized in patients refractory to and/or failing 
an anthracycline-based regimen. RPR's review of the literature indicates that the 
combination of mitomycin Cl vinblastine is probably the most effective in this setting, with 
reported response rates of 7-40ti, median duration of response between 4.3-5.5 months, and 
median survival of 9 months. Single agent treatments with nitrosoureas (CCNU or BCNU), 
vinorelbine or platinum derivatives are associated with lower response rates (see Table 47, 
8.38.118 of the study report). In a stratified, randomized phase m trial of paclitaxel in 
patients previously exposed to anthracycline, a response rate of 29ti was observed in 152 
evaluable patients treated at 175 mg/m2 (over 3 hours) and 21" in 151 patients treated at 
135 mg/m2• Median time to progression was 3.7 months at the higher dose, 3.0 months at 
the lower dose of paclitaxel. 

RPR notes that the actual dose given, the median dose intensity and the median relative dose 
intensity are slightly lower than planned, possibly related to the large percentage of patients 
who had been heavily pretreated (34ti received two prior chemotherapy regimens for 
advanced disease). 

The sponsor points out that the acute tolticities of nausea, vomiting, diarrhea, stomatitis were 
well tolerated and are common to most chemotherapy regimens. Despite the high incidence 
of grade 4 neutropenia (841)(, of patients), febrile episodes and infection occurred in 3'.2'JI, and 
36.6,r, of patients, respectively. The sponsor concludes that this is probably related to the 
short duration of grade 4 neutropenia. HSRs were not treatment-limiting. 

The most common chronic toxicities were fluid retention, skin toxicity, asthenia and 
alopecia. Fluid retention was cumulative. Premedication with diphenhydramine and steroids 
may delay the onset of fluid retention. The incidence of skin toxicity is not clearly affected 
by any of the premedication regimens tested. Neurosensory toxicity was mild. 

The risk/benefit ratio for docetaxel therapy in patients with anthracycline/anthracenedione 
refractory metastatic breast cancer is favorable. 

4.17 Reviewer's Concluslom 

The T AX233 trial was a multicenter phase D study evaluating docetaxel in anthracycline
resistant patients with metastatic breast cancer. Docetaxel was found to have remarkable 
efficacy as a single agent in this clinical setting, with an overall response rate of nearly 50ti 
(all partial responses) and a response duration of at least 6 months. The majority of pati~Jlts 
experienced grade 3 and 4 neutropenia, but only one-third developed febrile neutropenia. 
This finding was not unexpected given a similar experience with the related drug, paclitaxel. 
In this trial HSRs were not a problem, however, unexpected chronic toxicities developed the 
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scope of which was not predicted by phase I studies. These toxicities included cumulative 
fluid retention, skin reactions, and uthenia. Clearly, the benefits of treatment with doc:etaxel 
must be weighed against its side effects. 

Although this trial was conducted at three sites, the majority of patients entered and later 
found to respond to therapy were followed at only one of these sites (MD Anderson C'.ancer 
Center). The small sample size in a trial such as this may be offset by the remarkable 
reproducibility of drug dose intensity, objective response rates and response duration in the 
three pivotal trials. However, a drug's superior response rate in the phase D setting often 
does not hold up in subsequent randomil.ed trials. 

The investigators should be commended for their efforts in defining and demonstrating 
clinical activity for doc:etaxel in the thirty-five anthracycfule.:.resistant patients. Effective 
treatment of such patients is sorely needed. Five mitoxanb'one-resistant patients were 
included in this study although this entry criterion was not specified in the protocol; they 
experienced a similar clinical response to docetaxel. 

A total of 41 heavily pre-treated advanced disease patients with goO<! performance status 
were entered on this trial. While these patients may be excellent protocol candidates, they 
may not be truly representative of the typical advanced disease patient seen in clinical 
practice. 

Previous experience with other cytotoxic agents, such as doxorubicin and cisplatin, has 
shown that many of the anticipated side effects of these agents can be prevented or 
controlled. For example, hematopoietic growth factors could be employed to ameliorate the 
myelosuppression of docetaxel, and potentially allow the delivery of more cycles at the 
planned dose of 100 mg/m'. While the overall incidence of infections was relatively low, 
76% of episodes of infection (16121) were associated with grade 3 or 4 neutropenia. 

Of greater concern is the prevention and/or management of the chronic non-hematologic 
toxicities, in particular, fluid retention and skin toxicity. The ability to prevent such 
reactions is hampered by a dearth of information regarding the mechanism by which they 
develop. Cytokine release has been proposed as a mechanism, however, premedications 
have not offered clearcut benefits in this trial. One is also hampered by the inability at the 
present time to discern which patients are at greater risk for the development of chronic 
toxicities. 

When seven of nineteen partial responders experience severe fluid retention, one has to 
question what impact this toxicity has had on their quality of life. It is very difficult to get a 
feel for this, even with the sponsor's retrospective analysis of analgesic use and tumor-related 
symptoms since there were so few patients evaluable for or included in such analyses. 

In summary, the reviewer agrees with the sponsor that treatment with docetaxel provided net 
clinical benefit for patients with anthracycline-resistant metastatic breast cancer, given that 
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they are of good performance status, relatively free of concomitant medical problems and 
pre-existing treatment-related toxicities, well informed of the results of the pivotal trials, and 
highly motiva:.:d. 

The labeling should give a comprehensive report of the safety profile of docetaxel, 
enumerating both hematologic and non-hematologic toxicities. Guidelines for monitoring and 
managing neutropenia, fluid overload, and skin toxicit)' should be included. This trial alone 
does not support the sponsor's claim that premedication with dexamethasone for 5 days will 
reduce the "incidence and severity" of docetaxel-related fluid retention. 

21 



4.2 TAX267 

4.21 Protocol Review 

Title: Phase Il Trial of RP 56976 in Patients with Advanc:ed Anthracycline Resistant 
Metastatic Breast Cancer (8.44.128 • 8.44.238} 

Investigators: WA Biermann, MD, Thomas Jefferson University Hospital, Philadelphia, PA 
PD Eisenberg, MD, Marin Oncology Associates, Greenbrae, CA 
AiU Kane, MD, The Medic:al Center at Princeton, Princeton, NJ 
P Ravdin, MD, University of Texas Health Science Center, San Antonio, TX 

Study Dates: 6/9/92 • 8/10/93 
Data Cut-off Date: 10/31193 
Database Frozen: 6/lS/94 

Review or Protocol Amendments: 

A total of 4 protocol amendments were incorporated into the protocol. These primarily 
addressed the prophylaxis regimen for anaphylactoid reactions. The original protocol 
contained no provision for HSRs (hypersensitivity reactions) since in European trials, the 
incidence and severity of HSRs (21" mild/moderate, 2" severe) were considered 
acceptable. 

Amendment 1 (5/12/92): Same as TAX233 

Amendment 2 (9/18/92): .Same as TAX233 

Amendment 3 (2/19/92): Same as TAX233 

Amendment 4 (5/17/93): This amendment mandated that all patients must be pre-treated 
with dexamethasone 8 mg PO bid for 5 days starting the day before the docetaxel infusion, 
and with diphenhydramine SO mg IV 30 minutes prior to docetaxel infusion. Patients who 
are already receiving steroids for treatment or prevention of side effects should continue 
receiving their current regimen. (This amendment incorporated Amendments 4 and S to 
TAX233) 

Design: 

This was a phase ll muJticenter trial in anthracycline-resistant patients with locally advanc:ed 
or metastatic breast cancer. The initial planned treatment was docetaxel in polysorbate 80 at 
100 mg/m2 IV over 1 hour every 3 weeks. Premedication with dexamethasone and 
diphenhydramine was mandated by amendment 4 to the original protocol. 
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Objectives: 

The primary objectives were to 1) estimate the objective response rate and duration of 
response, 2) determine the toxicity and reversibility of toxicity, and 3) dctennine the 
pharmacokinetics of docetaxel in anthracycline-resistant patients with metastatic breast 
cancer. 

Patient Population: 

The inclusion, exclusion, and post-admission criteria are identical to those for T AX233 and 
are provided in the appendix. Briefly, eligible patients were female, over 18 years, with 
histologic proof of metastatic breast cancer resistant to anthracycline therapy. They must 
!lave at least one bidimensionally measurable lesion, a baseline Karnofsky PPS~ 609', and 
sho11ld have received no more than two prior chemotherapy regimens for advanced disease. 

Procedure: 

The procedures followed in this study are identical to those in TAX233. Briefly, patients 
will receive docetaxel in polysorbate 80 at 100 mg/m2 IV over 1 hour every 3 weeks. 
Following the acceptance of amendment 4, however, prebeatment with dexamethasone and 
diphenhydramine prior to infusions was mandated. If patients demonstrate a CR, PR, or 
stable disease, treatment will continue until there is evidence of disease progression or 
unacceptable toxicity. Treatment could be delayed no more than 1 week to allow recovery 
from a prior toxicity. A maximum of two 259' dose reductions was permitted per patient 
(100 to 75 mg/m2 and 75 to SS mg/m2). 

Efficacy Definitions: 

Efficacy endpoints were defined as in the T AX233 protocol. A CR was defined as 
disappearance of all tumor. A PR was defined as a 509' or greater decrease in the sum of 
the products of the diameters of measurable lesions with no increase in si7.e of any lesion or 
appearance of any new lesions. Progressive diseme was defined as a 259' or greater 
increase in the size of a measurable lesion, or appearance of a new lesion. 

Response duration was defined as follows: for CRs, the time of documentation of the CR to 
disease progression; for PRs, the time of initial· dose of docetaxel to disease pro:reWon. 

Tumor measurements were to be recorded at the end of every cycle by physical examination 
or chest xray. Radionuclide scans and CT scans were to be repeated at the end of every 2 
cycles. 

Changes in performance status, analgesic use, and pre-existing symptoms would be followed 
as secondary endpoints. 
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Comments: Response duralion a.r dejiMd in this trial (from the stan of therapy to the time 
of progression) may give an itlflated measurement of this imponant cUnical endpoint. Other 
than performance sta.lllS, the protocol dMs not clearly define quality of life measuru 
prospectively or stipulate the frequency with which such measuru were to be monitored. 

Toxicity Deflnltion.s: 

Toxicities were graded on a scale of 0 to 4 using the NCI Common Toxicity Criteria (see 
appendix) and recorded for each treatment cycle. Cardiovascular toxicity was monitored by 
blood pressure and pulse recordings pre-infusion, at 0, 5, 10, 15, 30, 45 and 60 minutes 
after the start of the infusion, and 30 minutes post-infusion. In addition pre- and post
treatment EKGs were taken. 

Statistical Plan: 

A two-stage design was used: accrual was to be discontinued if no responses were observed 
in the first 20 patients; if at least 1 response is observed in the initial cohort of patients, then 
an additional 20 patients would be accrued. 

4.22 Study Conduct 

The TAX233 trial wu sponsored by RPR. Patients were accrued to 4 t-<mters in the US. Of 
42 patients registered, 28 were treated at San Antonio, 9 were treated b}' Dr. Eisenberg, 3 by 
Dr. Biermann, and 2 by Dr. Kane. The study was monitored by the Clinical Research 
Department of RPR or by the RPR-supcrvised CRO, Thci'Bdcx (Princeton, NJ). 

All case report forms were processed by RPR. The database was frozen on 6/15/94. All 
responses reported by investigators on CRFs were reviewed by an independent expert panel 
which included a radiologist and a medical oncologist and were recorded on response review 
forms (RRFs). If there were no discrepancies between the CRF and the RRF, the data in the 
CRF were considered valid for analysis. If the panel's decision differed from the 
investigator's and the investigator agreed with the panel, then the original infonnation from 
the CRF was replaced by the RRF data. If the investigator did not agree with the panel's 
assessment, then both CRF· and RRF data were retained, but the RRF assessment was 
considered valid for efficacy analysis. 

4.23 FJl'lacy Results 

Forty-two patients with antluacycline or anthraccnedionc-resistant disease were entered: 5 
patients were ineligible and 7 noncvaluable for response; hence, 35 patients were evaluable 
for efficacy. All 42 patients were evaluable for toxicity. 

Among the 5 patients who were deemed ineligible, 3 did not have bidimensionally 
measurable disease, and 2 were not !l'.sistant to either doxorubicin or mitoxantrone. Two 
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additional patients were not evaluable for response: one had a mastectomy while on study, 
and one had no tumor measurements after baseline. 

Investiptor/Site No. of Patients Entered No. of Responden 

Ravdin/San Antonio 28 3 CRs, 13 PRs 

Eisenberg/Marin One Assoc 9 3 PRs 

Biennannfl'hornas Jefferson 3 0 

Kane/Princeton 2 2 PRs 

Patient Withdrawals: 

Twenty patients withdrew for disease progression and 8 \llithdrew for toxicity. Two patients 
withdrew consent and one patient underwent bone manow transplantation. Eleven patients 
were on study as of 10/31/93. Among the patients withdrawn due to toxicity, 3 discontinued 
due ~'> neurotoxicity (1 partial responder), 2 due to fluid retention (both complete 
responders), 2 due to asthenia and 1 due to interstitial pneumonia. One of the patients who 
withdrew consent was a partial responder who "felt that mild side effects did not justify 
further therapy given her overall outlook". 

Patient Characteristics: 

The median age of the 42 patients was S3.S years (range 29-70 years). The baseline 
Kamofslcy performance status was~ 80" in 81 ". The most common type of tumor was 
infiltrating ductal carcinoma; equal numbers of patients had negative and positive results for 
both types of receptors. Forty patients had metastatic disease, 2 had locally advanced 
disease. Only 26" had one organ involved, the rest had 2 or more organs involved. 
Specifically, 36" of patients had liver involvement, 43" had bone, 36" had superficial 
lymph node disease, and 33" had lung disease. Thirty-six patients had undergone surgery, 
25 prior radiotherapy, and 27 prior hormonal therapy. All patients received prior 
chemotherapy for advanced disease, except for 2 patients who relapsed during adjuvant 
chemotherapy with doxorubicin. Seventeen patients had received 2 prior chemotherapy 
regimens for advanced disease. Twenty-five patients were resistant to doxorubicin, 15 to 
mitoxantrone. Twenty-seven (64.3") had progressive disease as best response to prior 
anthracycline or anthracenedione therapy. Comments: Given the ducriptions of disease 
e:cJent and prior trtarment histories, the palients entered on this trial appear to have far 
advanced disease dupite a good performance sta.tW. While this constellation of clinical 
features would seem to maa these patienJS ideal protocol candidalu, the miiewer questions 
the likelihood of identifying such patients in the setting of a general practice. 11le originm 
protocol and subsequen1 amendments did not specify mit0JUllll1'0ne-ruistance as an inclusion 
criterion. It seems rtasonablt, however, to include thest palients in the overall tJ!icacy l11ld 
safety analyses. 
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Drua Delivery: 

A total of 235 cycles were administered: 154 (65.5") at the initial planned dose of 100 
mg/mZ, 65 (27.7") at 75 matm2 and 16 (6.8") at 55 ma/m2. The median number of cycles 
given wu S (range 2-·12). Treatment delays were related most commonly to non
hematoloaic toxicities (16 patients, 30 cycles) or to non-drua·related reasons (15 patients, 31 
cycles). Dose modification was due to hematolo&ic toxicity in 14 patients and 19 cycles, 
following granulocytopenia, fever in the absence of infection, and leukopenia. Non
hcmatologic toxicities accounted for dose modifications in 10 patients and 10 cycles, 
following moderate peripheral edema, skin rash, moderate mucositis, severe fatigue, severe 
asthenia, mild neurotoxicity, mild weakness or anorexia. Most dose teductions occurted in 
the first 4 cycles, with 10 patients (24") requiring a dose reduction after the first cycle. 

The median cumulative dose administered was 476 mg/m2 (ranr,: 176-1103 mg/m2); mediar1 
dose intensity given was 26. 7 mg/m2/week (range 19-34 mg/m /week); and the median 
relative dose intensity was 0.80 (range 0.58-1.02). Thirty-three patients had an RDI >0.7. 

Efficacy End~;olnts: 

• Tumor Response Rate 

Among the 42 patients included in the intent to treat analysis, there were 3 CRs and 18 PRs 
for an overall responY.: rate of 50.0" (95" CI • 34.2; 65.8). The 3 CRs in this study had 
either chest wall or superficial lymph node involvement. Thirteen patients had stable 
disease, 5 had p;-ogressive disease, and three were not evaluable. A similar response rate 
was observed among patients resistant to doxorubicin (12/25 patients, 48") or to 
mitoxantrone (8/15 patients, ~3.3"). Comment: 77le revlewtr agrees wilh the sponsor's 
determination of overall response rates. 

The highest responiie rate occurred in evaluable patients with slcin involvement (2/2, 100"). 
followed by lymph node involvement (119, 78,.), breast (2/4, 50"), lu'1g (4/8, 50"), and 
liver lesions (4/12, 33')(.). There was 110 difference i:1 respor1se rates observed in patients ..S. 
49 years as compared to patients ~ SO years. 

Comments: 77le table below summarizes the 3 complete and 18 partial responses noted In 
the intent to trtaJ population In Table 28 of Da111 Listings, 8.48.174 - 8.48.280. Tumor sites 
in bold typeface had complete regressions; sites followed by an • had major regressions (75 % 
or better). CR.s were noted in patien1s All patielllS had ar least one 
bidimensiona/ indicalor lesion al baseline that met the protocol-de.fined size requiremenr.s (2 
cm x 2 cm ffJr lesions on er sca.'I or ultrasound; l cm x l cm for lesions on chest xray or 
physical exam) except for patienrs whose lesions were slightly undersized . 
.PaJiem had bone only disease. As none of these were ruporuhrs, the overall responst 
raJe in the intent to t~OI population would remain the same. ParlentS 

had a major response In a lesion ~ 5 cm (In skin, chest wall, breast). 
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RF.SPONSF.S (ITT) - T AX267 

lnvestlptor/Patlent Shel of Response Response Duration 
Number (Bldlmemloaal Lesions) (weeks) 

Ravdin: 
Chest wall (3) 66+ 

Skin• 28 

Lung (3), lympb node 20 

Chen wall (3) 40 

Uver* 21. 

Chest wall 27 

Uver 32 

Chest wall, lymph node 34 

Chest waU 26+ 

Lymph node (2), skin (2) 31 

Scalp (3) 11 --
U.er (3), luq 24+ 

Luq, lymph node 18+ 

Luq (3) 22+ 

Lung 16+ 

Chest wall• 12+ 

Kane: Breast•, lymph Dode 9 

Uver (3) 14+ 

Eisenberg: Lymph node (2), axllla (2), 12 
chest nil --
Parotid gland, mus posterior 19 
to left ear 

I 
Breast (2), nodule over 18 
stem um 
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• Response Duration 

The median duration of responae in respondina patients wu 28 weeks (range 9-66+ weeks, 
Cl - 20; 34). EJabt or 21 fllPODden were ceDIOred due to DO documentation or PD 
before the cut-oft date In 7 pailents, and further cb•otherapy before Proarmion lo 
one patient. The durations.of the complete responlCI were 23, 25, and 39+ weeks. The 
median duration of response amona the 12 evaluable rapondina patients resistant to 
doxorubicin was 28 weeks, and 21 weeks amona the 8 evaluable patients resistant to 
mitoxantrone. Comment: The reviewer agreu with the 1J10nsor's response duralions in 
panial responders as recorrkd in Table 4.03 of the study repon (8.45.171 • 8.45.172). 
However, RPR's response duralion.rfor the 3 CRs were calculated from the time of jint 
docetcael l'lfU.sion to the time of progruston: this i.s In violation of the protocol which 
stipulaled that duration of CR.s would be calculated from the'time of first documenJation of 
CR to the time of progrusion. Using the protocol dejlnition of CR, the median duraJion of 
response in thi.s trial drops to 2S weeks f9S" CJ • 20; 31). The reviewer accepts tlu! dates 
of progression for patlenJs and the stan date of funher chemotherapy in patienJ 

given in the Paradox 5.0for Wlndowsjllu. 

• Other Eadpomt.s 

The median time to first response wu 13 weeks (ranae 3·29+) for all treated patients (21142 
patients were censored for this analysis). 

The median time to progression was 20 weeks (range S-66+) among all treated patients, 20 
weeks among the evaluable ~tients resistant to mitoxantrone, and 22 weeks among patients 
resistant to doxorubicin. Seventeen patients were censored before progression wu noted: 13 
because of no documentation of progression before the cut-off elate, 2 due to further 
chemotherapy, one due to funher hormonal therapy, and one due to further surgery. 

The median survival time for all treated patients was 12 months (range 2.5-IS.2+). On the 
cut-off date (10/31193), nine patients were cltad and 33 alive. 

Comment: These additional efficacy endpolnu were not protocol-defined objectives. 
Survival .• in panlcular, is of limited value In the phase II setting. 

• Quality or ure Asu a•ent.s 

There was no significant deterioration in performance status in patients in this study: the 
median Kamofsky PFS was 901 at baseline and at cycle 4, 801 at cycle 6. Among 
responders at cycle 4, increases in PPS of 10 I were noted in S patients and of 30 I in I 
patient over baseline. At the same time, declines in PPS of 10, 20, and 30% were noted in 
2 responding patients each. Coounent: Review of PFS values for all patienu by eyclt 
(Table 12, 8.46.124 - 8.46.203) revealed 2 patients who had a 301 increase in PFS but 7 
patlenJs who had a 30" or greater decrease in PFS over baseline while on slUdy. 
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Five of 13 patients who required pain medication had an improvement in analgesic 
requirement: patients One of these patients had a CR, and two had 
PRs. Seven patients had no change in anal&i:aic requirements and one had a worsening in 
requirement (Table 6.29 of the Stud7 Report, 8.45.366). 

Among 16 patients who had baseline tumor-related symptoms other than pain and data 
throu&h cycle 4, symptom improvement was noted in patients 

(Table 6.30 of the Study Report, 8.45.368 - 8.45.369). Three were 
responders. Comment: Rt\litw of Table 23 (8.48.16 - 8.48.44) revealed only 14 patit1W 
with OJ least one lllmOr-rtlated symptom ncorded OJ baseline and OJ cycle 4. Seven of these 
had Improvement as shown below. 

IMPROVEMENJ' IN TUMOR RELATED SYMPrOMS AT CYCLE 4 

Patient Number Tumor-Related Symptom 

Ascites 

Fatigue, shortness of breath 

Rt arm swelling 

Breast & chest wall pain 

Pruritis/opim chest wall lesions 

Rt hand/wrist neuropathy 

Cough 

No itifomwrion was pro\litkd for patients 
lncomplele data was provided for patitnts 

Change in Tumor Response 
Severity 

Moderate to mild Non-responder 

Moderate to mild Non-responder 

Moderate to mild PR 

Severe to mild PR 

Moderate to mild PR 
-

Moderate to mild PR 
·-

Moderate to mild PR 

, which did not Include assessments beyond 
baseline, cycle 1 or 2. 

Comment: The manbt!r of patients evaluable for PFS determinations dropped from 42 OJ 
baseline 10 33 OJ cycle 4 lllUi 10 17 OJ cycle 6. 'Similarly, the numbers of patients ewiluable 
for analgesic rtquirtment or lllmOr·rtlattd symptoms is fairly small making conclusions of 
clinical be~I from docelaxel dt.tlicull. 

4.24 Safety Results 

Of the 42 treated patients, the most fttquent possibly or probably related AEs were: 
leukopenia and granulocytopenia (41 patients; patient 297 was not evaluable due to treatment 
with G·CSF in every cycle), anemia (39 patients), neuro-sensory (33 patients), fever in the 

29 



absence of infection (31 patients), skin (31 patients), uthenia (30 patients, severe in 8), 
alopecia (29 patients), stomatitis (28 patients), fluid retention (2S patients), diarrhea and 
nausea (21 patients r.ach). The vut majority of patients with grade 4 AE.s had 
granulocytopenia (39 patients). The most frequent lflde 3 AEs were leukopenia (16 
patients) and neurosensory, neuromotor, skin, and stomatitis (total of 21 patients). (See 
Table 29, 8.4.89 of the study report) 

Overall, 2S patients experienced 40 serious AF..s resulting in hospitalization. There were no 
toxic deaths. Febrile neutropenia occumd in lS patients (20 events), fluid retention in 3 
patients (3 events), interstitial pneumonitis in one patient (1 event), atrial fibrillation in 1 
patient (2 events), and conaestive heart failure in one patient (1 event, patient received 
approximately 370 mg/m' doxorubicin previously). (see Table 31, 8.38.90) 

• Acute Hematoloalc Toxlcltles 

i...lukopenia and neutropenia were observed in 41/41 (Hl09') of patients evaluable for this 
analysis (1 patient was excluded due to treatment with G-CSF in every cycle). Twenty-five 
(619') of these had grade 4 neutropenia. Out of l9S evaluable cycles (with at least one 
blood count between days 6 and 1S) 128 (66") showed grade 4 neutropenia. Cycles 
administered at 100 mg/m2 were associated wilh a hiaher incidence of Jrade 4 neutropenia 
than cycles at 7S mg/m'. There was no relationlhip between incidence of neutropenia and 
number of prior chemotherapies or time since last chemotherapy. There was no cumulative 
myelotoxicity. The median neutrophil nadir was 0.1 x 1<>1/mm's (ranae 0-1.1) and the 
median day to nadir was 7 days (ranae 6-13). There appeared to be a dose-related decrease 
in nadir neutrophil counts, but the median day to nadir .and the median duration of grade 3 
and 4 neytropenia was similar across all dose levels. The median duration of grade 4 
neutropenia was 7 days; 2 cycles failed to show recovery of neutrophil count by day 22±3. 

Thrombocytopenia was observed in S ~ents, and was grade 3 in one. The median nadir of 
platelets by patient was 171 x 1<>1/mm (ranae 43-262). 

Anemia was observed in 39 of 42 patients, and was grade 3 in four patients. The median 
nadir of hemoglobin wa.1 9.6 g/dl (range 7.0-13.2), with a median day to nadir of 10 (range 
5-26). 

Febrile neutropenia (defined as fever > 38°C with grade 3 or 4 neutropenia) occurred in lS 
patients and 24 cycles. In addition, there were two episodes of grade 4 neutropen!a with 
grade 1 fever that were rated as serious. Seven patients developed febrile neutropenia in 
cycle 1. Fourteen patients required JV antibiotics. There was no relationship between 
incidence of febrile neutropenia and dose. Infection occurred in 10 patients and 17 cycles. 
Grade 3 or 4 neutropenia was observed in 12/17 episodes of infection. 

Comment: The rtviewer agrees with the sponsor's conclusion that the incidence of febrile 
neuiropenia is lower than would bt apected given the high f' tq~ncy of grades 3 and 4 
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ntUlropenia, because of the shon duration of ntUlropenia. There does not appear 1v be a 
cumulative effect of docetaul on myelosuppreuion, allowing the potential/or treatment with 
several cycles. Dupltt the appamu dos~relal«l lncmue in incidence of grade 4 
ntUITOpenia and decrease in neutrophll nadirs, febrile neUlropenia was not, in/act, more 
~quent 011he higher 100 mglm' dost. 

• Acute Noa-bematoloslc Toxlclties 

Only the acute adverse events considered possibly or probably related to docetaxel are 
presented in Table 38 (8.44.102) of the study report. 

Hypersensitivity reactions: Seven patients and 16 cycles showed an HSR; S patients had a 
1rade I reaction and two had a lrade 2. Ten episodes occurred during the infusion. 
Flushing was the most frequent symptom. The sample size is too small to determine if there 
was any benefit to premedication. 

Nausea, vomitin1, and diarrhea was observed in 21, 14, and 21 patients, respectively, and 
was &rade 1 or 2. Stomatitis occurred in 28 patients, and was &rade 3 in five patients. 

Hematochezia, &rade 1, occurred in one patient with normal platelet counts. 

Cardiac dysrhythmia (sinus tachycardia) occurred in two patients. 

Pulmonary toxicity occurred. in 7 patients and was grade 4 in two patients; pleural effusion 
and interstitial pneumonia accounted for the &rade 4 toxicities. 

• Chronic Noa-hematoloalc Toxlclties 

Table 43 (8.44.107) of the study report summariz.es the chronic non-hematologic toxicities 
deemed possibly or probably related to docetaxel. 

Fluid retention (defined as peripheral edema or facial edema, pleural effusion, ascites, and/or 
pericardia! effusion with or without weight gain) was observed in 2S (!59 .S \IL) of patients. 
Twenty-three patients had peripheral edema, 14 had pleural effusions, and 10 suffered weight 
gain. Two patients . discontinued treatment due to moderate peripheral edema, 
both were complete responden. The median cumulative dose to onset of fluid retention was 
400 mg/m2 (ranp 99-875). A trend in favor of diphenhydramine + steroid premedication or 
r.o premedication was observed with respect to incidence and median cumulative dose to 
onset of fluid retention. CCMDment: POlitnt received no premedication except for 
Prednisont 20 mg i'O x 2 days in cycles J().12, and Diphenhydramint 50 mg N In cycle 11. 
Patient received premtdication with Diphellhydramine Nin cycles J, 2, 7, 10, and 11; 
with Prtdnisone 20 mg PO in cycle 7 only; and with Dtxamttha.sone 16 mg PO x 5 days in 
cycle 11 only. No conclusio.n can be drawn on the benefit of premtdication for fluid 
retention. 
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Skin toxicity occurred in 31 patients, and was grade 3 in five patients. Signs included 
erythema, pruritis, dry skin, pain, and macular rash. The median cumulative dose to onset 
of chronic skin toxicity was 801 mglm2 (range 99-801). With RISpeet to the incidence and 
median cumulative dose to onset of chronic skin toxicity, there was a trend in favor of no 
pretreatment or diphenhydramine + steroid pretreatment. Nail disorder was observed in 15 
patients, one case was severe (onycholysis). Alopecia occurred in 29 patiens and was grade 
2 in most. 

Neurosensory toxicity was observed in 33 patients and was lflde 3 in six patients. Three 
patients with grade 3 toxicities were discontinued from the study, one was a partial 
responder. All 3 had predisposin1 factors, such as a history of •on1oin1 alcohol abuse•, 
diabetes mellitus, and prior vincristine. Frequent symptoms/signs were numbness/tingling, 
paresthesias, and decrease in deep tendon reflexes. Nine patients experienced neuromotor 
signs, five patient had pade 3 toxicities. Note that seYen of these patients were also 
COSTART coded u uthenia. Asthcnia was seen in 30 patients and was severe in 8. 
Asthenia resulted in withdrawal of two patients from study. 

• Laboratory Tests 

In evaluable patients, elevations of the following parameters were seen: SGPT (10 patients), 
SOOT (15 patients), total bilirubin (6 patients), alkaline phosphatase (15 patients). 
Hypoalbuminemia ~ 3 g/dl) developed in 24/42 patients. Only 1 paient had albumin levels 
< 2 g/dl; h~nce, correlation between severe hypoalbuminernia and fluid retention was not 
analyud. Only 4 patients developed increased creatinine levels (lflde 1 in all). 

• Deaths OD Study 

There were no deaths on study. 

4.25 Publications/ Abstracts 

Burris HA, Ravdin PM, Fields SM, et al. Phase II evaluation of Taxotere (RP-56976) as 
chemotherapy for anthracycline refractory metaStatic: breast cancer. Breast Can~r Res Treat 
27: 132, 1993. 

Ravdin PM, Burris HA, Cook G, et al. Phase II evaluation of 1'axotere (RP-56976) as 
chemotherapy for anthracycline refractory metastatic: breast cancer. Eighth NCI-EORTC 
Symposium on New Drugs in Cancer Therapy. S(suppl 5):203, 1994. 

Comment: The abstracts were not Included in the application. 
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4.26 Spomor's Coaclusloos 

The sponsor claims that the overall response rate, median duration of response, and median 
time to progression observed in this trial are superior to those usually observed for single 
agents or combination chemotherapy regit.iens utilimt in patients refractory to and/or failing 
an anthracycline-based regimen, includh11 doxorubicin, paclitaxel, and mitomycin C + 
velban. 

RPR notes that the actual dose pven, the median dose intensity and the median relative dose 
intensity are slightly lower than planned, possibly related to the large pe«:entage of patients 
who had been heavily pretreated (40" received two prior chemotherapy regimens for 
advanced disease). 

The sponsor points out that the llCUte toxicities of nausea, vomiting, diarrhea, stomatitis were 
well tolerated and are common to most chemotherapy regimens. Despite the high incidence 
of grade 4 neutropenia (95«. of patients), febrile episodes occurred in 36" of patients (10" 
of cycles). Only one grade 4 infection was noted. There were no toxic deaths. The sponsor 
concludes that this low complication rate is probably related to the shon duration of 
docetaxel-related grade 4 neutropenia. 

HSRs were not treatment-limiting. Premedication did not appear to offer any benefit. 

The most common r!uonic toxicities were fluid retention, skin toxicity, uthenia and 
alopecia. Fluid retention was cumulative, but caused treatment discontinuation in only 2 
patients. Premedication with diphenhydramine and steroids may delay the onset of fluid 
retention. The incidence of skin toxicity is not clearly affected by any of the premedication 
regimens tested. Neurosensory toxicity was observM in 33 patients and resulted in treatment 
discontinuation in 3 patients with predisposing factors for the development of neurotoxicity. 

The risk/benefit ratio for docetaxel therapy in patients with anthracycline/anthracenedione 
refractory metastatic breast cancer is favorable. 

4.27 Reviewer's Conclusions 

The TAX267 trial was a multicenter phue D study evaluating docetaxel in anthracycline
resistant patients with metastatic breast cancer.· Docetaxel was found to have remarkable 
efficacy as a sin1le qent in this clinical setting, with an overall response rate of 50% (3 
CRs) and a response duration of at least S months. The majority of patients experienced 
grade 3 and 4 neutropenia, but only one-third developed febrile neutropenia. This finding 
was not unexpected given a similar experience with the related drug, paclitaxel. In this trial 
HSRs were not a serious problem, however, unexpected chro11ic: toxicities dev:loped 
including cumulative fluid retention, skin reactions, and asthenia. Clear:~-, the benefits of 
treatment with docetaxel must be weighed against its side effects. 
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Although this trial was conducted at four sites, the majority of patients entered and later 
found to respond to therapy were followed at only one of these sites 

The sir.all sample size in a trial such as this may be offset by the remarkable 
reproducibility of drug dose.intensity, objective response rates and response duration among 
the three pivotal trials. 

The investigators should be commended for their efforts in defining and demonstrating 
clinical activity for docetaxel in the twenty-five anthracycline-resistant patients. Effective 
treatment of such patients is sorely needed. The overall response rate for the 60 patients 
with anthracycline-resistant disease as defined in studies T AX233 and T AX267 was 48 '!Ii (29 
responders). Although not specified in either treatment protocol, mitoxantrone-resistant 
patients were included in both TAX233 and TAX267. The overall response rati= in these 
patients was comparable (50'Jli, 10/20 patients). 

A total of 42 heavily pre-treated advanced disease patients with good perfonnance status 
were entered on this trial. While these patients may be excellent protocol candidates, they 
may r.ot be truly representative of the typical advanced disease patient seen in cliuical 
practice. Again, as in the TAX233 trial, it is very difficult to ascertain what benefit 
docetaxel had on quality of life issues since there were so few pa!ients evaluable for or 
included in such analyses. 

Previous experience with other cytotoxic agents, such as doxorubicin and cisplatin, has 
shown that many of the anticipated side effects of these agents can be prevented or 
controlled. For example, hematopoietic growth factors could be employed to ameliorate the 
myelosuppression of docetaxel, and potentially allow the delivery of more cycles at the 
planned dose of 100 mg/m2. While the overall incidence of infections was relatively low, 
71 % of episodes of infection (12/17) were associated with grade 3 or 4 neutropenia. 

Of greater concern is the prevention and/or management of the chronic non-hematologic 
toxicities, in particular, fluid retention, skin and neurotoxicity. The usefulness of 
premedication in the T AX233 and T AX267 trials has been disappointing in this regard. 

Unlike the TAX233 trial, there were no severe cases of fluid retention in this study. Clinical 
features of patients entered on TAX233 and TAX267 appear to be very similar, including 
age, incidence of baseline tumor-related lung involvement, concomitant medical conditions, 
and development of hypoalbuminemia/renal dysfunction. There were fewer anthracycline
resistant patients entered in T AX267 (25 vs 35), however, severe fluid retention has been 
noted in patients who are anthracycline-naive (see NSCLC trials). Clearly, more information 
is needed or factors predisposing patients to the development of clinically severe fluid 
retention. 

Neuroscnsory toxicity was i>Qth more frequent and more severe in this trial, perhaps due to 
pre-existing factors in some of the patients as noted by the sponsor. It will be important to 
evaluate the effect of prior cisplatin on the development of neurotoxicity in patients on the 
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NSCLC trials. 

In summary, the reviewer agrees with the sponsor that treatment with doc:etaxel provided net 
clinical benefit for patients with anthracycline-resistant mellstatic breast cancer. In this trial 
there were three complete responses, one of which lasted 39+ weeks. Although severe fluid 
retention was not !epOrted in this trial, two of eight patients who withdrew for toxicity did so 
because of fluid retention, both complete raponden. Again, good performance status 
patients who are relatively free of concomilant medical problems and pre-existing treatment
related toxicities, and who are well infonned of the results of the pivotal trials and highly 
motivated should ideally be selected for treatment with doc:etaxel, 

The labeling should give a comprehensive report of the safety profile of doc:etaxel, 
enumerating both hematologic and non-hematologic toxicitieS. Guidelines for monitoring and 
managing neutropenia, fluid overload, and skin toxicity should be included. This trial alone 
does not suppon the sponsor's claim that premedication with dexamethasone for S days will 
reduce the "incidence and severity" of doc:etaxel-related fluid retention. 
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4.3 TAX221 

4.31 Protocol Review 

Title: Phase II Trial with Taxotere (RP 56976) in Patients with Advanced Breast Cancer 
(8.S0.167 - 8.S0.332) 

Investigators: EORTC Early Clinical Trials Group 
W Ten Bokkel Huinink, Chainnan, The Netherlands 
M Clave!, France M Many, France 
T Tunz, France SB Kaye, United Kingdom 
E Robinson, Israel A Sulkes, Israel 
AR Hanauske, Gennany S Kaplan, Switz.erland 
AT Van Oosterom, Belgium M Piccart, Belgium 
N Pavlidis, Greece 

Study Dates: SIS/92 - 9/22/92 
Data Cut-off Date: 12/lS/93 
Database Frozen: 6/22/94 

Review or Protocol Amendments: 

There were no protocol amendments affecting this study. 

Desian: 

This was a phase II multicenter trial in patients with advanced breast cancer. The initial 
planned treatment was docetaxel in polysorbate 80 at 100 mg/m2 IV over 1 hour every 3 
weeks. 

Objectives: 

The primary objectives were to 1) determine if partial or complete responses can be achieved 
and their duration, if they occur, 2) detennine the toxicity of docetaxel, and 3) characteri7.e 
the pharmacoldnetic-phannacodynamic relationships of docetaxcl. 

Patient Population: 

The inclusion and exclusion criteria are provided in the appendix. In summary, eligible 
patients were female, 18-7S years of age, with histologic proof of locally advanced, 
unrcsectable, or metastatic breast cancer. They must have at least one biclimensionally 
measurable lesion. They should have a baseline WHO PFS 0-2, a life expectancy ~ 12 
weeks, no CNS metastases, and no peripheral nr•;ropathy > grade 2 (NCI). They could 
have received no more than 1 prior chemotherap,v regimen for advanced disease, and no 
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prior paclitaxel. At least 12 months should have elapsed between the end of previous 
adjuvant chemotherapy and protocol entry; at least 4 weeks since the end of chemotherapy 
for advanced disease (6 weeks for prior mitomycin C, nitrosoureas, or carboplatin). At least 
6 weeks should have elapsed between the end of hormonal therapy (as an adjuvant or to treat 
metastatic disease) and protocol entry, unless there is evidence of disease progression in 
which there is no waiting period. Previous radiotherapy was permitted, but not to a site used 
to assess response, and only if there had been a 4 week interval (eight if radiatherapy course 
was extensive). 

Procedure: 

Patients will receive docelaltel in polysorbate 80 at 100 mg/m2 IV over 1 hour every 3 
weeks. Study medication was supplied as a concentrated solution containing 40 mg/ml in 
polysorbate 80 for intravenous administration. Just prior to use, the solution must be diluted 
with 6 ml of 5 9' dextrose or 0. 9'JI. saline. The appropriate amount of drug is further diluted 
in 250 ml of S 9' dextrose or 0.9'JI. saline and administered as a continuous IV infusion using 
a peristaltic pump. 

No prophylactic use of antiemetics, anti·infectives or antiallergics was permitted prior to the 
initial infusion. Antihistamines and conicostaoids could be used to treat symptomatic HSRs, 
or as premedication for a rechallenge (IV premedic:ation was given within 1 hour of the 
docetaxel infusion, oral premedication given 12 hours prior). No prophylactic use of 
colony-stimulating factors was permitted, however, patients with grade 4 neutropenia and 
documented infection in the previous cycle could receive concomitarit G·CSF with approval 
of the study chairman. 

If patients demonstrate a CR or PR they will continue treatment until there is evidence of 
disease progression or unacceptable toxicity. If there is no change after 2 cycles, patients 
may receive treatment for a total of 3-6 cycles if there is symptomatic improvement. 
Treatment could be delayed no more than 1 week to allow recovery from a prior toxicity. A 
maximum of two 259' dose reductions was permitted per patient (100 to 15 mg/m2 and 75 to 
55 mg/m2). Patients experiencing febrile~ 38-C) neutropenia grade 4, asymptomatic 
neutropenia grade 4 lasting > 7 days, or thrombocytopenia grade 4 were allowed a 259' 
dose reduction. Other conditions in which a 259' dose reduction was permitted were: any 
grade ~ 3 toxicity except alopecia and anemia, grade 2 skin toxicity or peripheral 
neurotoxicity. Treatment was stopped in the case of grade 3 peripheral neurotoxicity or if a 
severe HSR occun during rechallenge. 

Efficacy Definitions: 

Responses required verification on two different occasions separated by 4 weeks. A CR was 
defined as disappearance of all tumor. A PR was defined as a SO" or greater decrease in 
the sum of the products of the diameters of measurable lesions with no increase in size of 
any lesion or appc-.arance of any new lesions. Progressive disease was defined as a 259' or 
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grcaicr increase in the size of a measurable lesion, or appearance of a new lesion. The 
occurrence of pleural effusion or ascilCS is considered disease progression if substantiated by 
positive cytology. 

Re.sponse duration was defined as follows: for CRs, the time of documentation of the CR to 
disease progtession; for PRs, the time of initial dose of docetaxel to disease progression. 

Tumor measurements were to be recorded at the end of every cycle by physical examination. 
Chest xrays, ultrasounds, and scans of all measurable lesions were to be repeated at the end 
of every 2 cycles. 

Comments: Response duration as defined in this trial (from tM sran of tMrapy to the rime 
of progression) may give an i'lflart!d measurement of this imponant clinical endpoin:. OtMr 
than performance status, tM protocol dou not specify any quality of life measures. 

Toxicity Definitions: 

Toxicities were graded on a scale of 0 to 4 using the NCI Common Toxicity Criteria (see 
appendix) and recorded for each treatment cycle. 

Statistical Plan: 

A two-stage design was used: accrual was to be discontinued if no responses were observed 
in the first 14 patients; if at least I response is observed in the initial cohon of patients, then 
an additional 11 patients would be accrued. 

4.32 Study Conduct 

The TAX221 trial was sponsored by RPR. Patients were accrued to 12 centers in Europe: 3 
in France, 2 in Belgium, 1 in the United Kingdom, 1 in Germany, 1 in The Netherlands, 1 
in Switzerland, I in Greece and 2 in Israel. All centers wete members of the EORTC Early 
Clinical Trials Group. The study was monitored by regular silC visits by monitors from the 
NDDO Data Center of EORTC (New Drug Development Office, Amsterdam) and from the 
Clinical Research Dcpanment of RPR. All case report forms were processed by RPR. The 
database was fro:r.en on 6122194. All responSC'S reponed by investigators on CRFs were 
reviewed by an independent expcn panel which ill\:luded two radiologists and a medical 
oncologist and were recorded on response review forms (RRFs). If there were no major 
discrepancies between the CRF and the RRF, the data in the CRF were considered valid for 
analysis. If the panel's decision differed from the investigator's and the investigator agreed 
with the panel, then the original infonnation from the CRF was replaced by the RRF data. 
If the investigator did not agree with the panel's assessment, then both CRF and RRF data 
were retained, but the RRF assessment was considered valid for efficacy analysis. 
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4.33 Eff"acacy Results 

Elizlblllty: 

Thirty-nine patients with advanced breast cancer were entered: 7 patient! were ineligible and 
1 nonevaluable for response (due to toxic death on day 9 of the first cycle); hence, 31 
patients were evaluable for efficacy. Reasons for ineligibility were: two prior chemotherapy 
regimens for advanced disease in 2, AST > 3 x normal at baseline in 2, no measurable 
lesion in 2, and no prior chemotherapy in 2. All 39 patients were evaluable for toxicity. 

·-
Investigator/Site No. of Patients Entered No. of Responders 

W Ten Bokkel Huinink, 3 2 
The Netherlands 

M Clave!, France 1 1 

M Marty, France 3 0 

T Tursz, France 5 2 

SB Kaye, United Kingdom 6 4 

E Robinson, Israel l 0 

A Sulkes, Israel l 0 

AR Hanauske, Germany 2 1 

S Kaplan, Switzerland 1 1 

AT Van Oosterom, Belgium 8 5 

M Pic:art, Beigium 7 2 

N Pavlidis, Greece 1 1 

Patient Withdrawals: 

Fifteen patients withdrew for disease progression and 12 withdrew for toxicity. Two patients 
refused further treatment and two patients died (progressive disease in 1, toxic death in 1). 
Eight patients withdrew for other reasons. Among the patients withdrawn due to toxicity, 8 
discontinued due to fluid retention (severe in 3), 2 due to skin toxicity, 1 due to 
neurotoxicity, and 1 due to hematologic toxicity with infection and increased liver enzymes. 
Among the patients who refused further treatment, one had severe skin toxicity and the other 
had severe fluid retention with development of pleural effusions. Among the 8 patients who 
withdrew for other reasons, one had severe asthenia and deterioration of PFS from 1 to 3, 2 
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patients went off study because no objective response was observed (after 3 and 8 cycles, 
respectively) and S patients withdrew u no further clinical benefit was expected, even though 
3 were PRs and 2 were CRs. Comment: ConlllUl«l trtatmelll of a palielll with stable 
distast beyond 6 cyclu, and withdrawal of 5 rupondlng palielllS prior to docume111ation of 
disease progression are protocol violations. 

Patient Characteristics: 

The median age of the 39 patients wu Sl.O years (range 30-73 years). The median baseline 
WHO perfonnance status wu 1. Among 11 patients in fint line treatment, 27% were < SO 
years, whereas among 28 patients in second line treatment, S4% were < SO yt.an. The 
most common type of tumor was infiltrating <luctal carcinoma; receptor status on about SO% 
of patients was missing. Thirty-seven patients had metastatic diseaise, 2 had locally advanced 
disease. Only 21 % had one orpn involved, the rest had 2 or more organs involved. 
Specifically, S4% of patients had live: involvement, 44% had bone, 39% had superficial 
lymph node disease, 31 'Jli had lun1 disease, and 21 % had pleural involvement. 

Thiny-two patien's had under,one surgery, 29 had prior radiotherapy, and 27 prior honnonal 
therapy. Twenty-eight patie!'1ts received prior chemotherapy for advanced disease, two of 
which received 2 regimens for advanced disease. Twenty of the 28 second line therapy 
patients had prior therapy with doxorubicin, S of the 11 tint line therapy patients had prior 
anthracycline as adjuvant therapy. Median time between last chemotherapy and first 
docetaxel infusion was 26 months (range 14-62 months) for tint line patients and S months 
(range 1-15 months) for !leCOOd line patients. 

No significant concomitant medical conditions were noted except for patient 1218 (history of 
angina, hypenension, myocardial infarction, and deep venous thrombosis) and patient 1222 
(decreased left ventricular ejection fraction due to prior anthracycline). 

Comment: Unlike the other pivotal trials in adww:td breast cancer, TAX2JJ and 7itX267, 
a111hracycline-ruista111 disease was not defined. In this trial. In general, second line patients 
were younger, more likely to have rtcelvtd prior Q/l/hracycllne, and had a relatively shon 
i111erval between last chemotMropy and docettUel trearme111 as campartd to first line patients. 

Drug Delivery: 

A total of 197 cycles were administered: ISO (76.l'Jli) at the initial planned dose of 100 
mg/mZ, 36 (18.3") at 1S mg/m2 and 11 (S.69') at SS mg/m<. The median number of cycles 
given was 5 (range 1-13). Treatment delays were related to non-hematologic toxicities in 7 
patients and 13 cycles and tQ non-drug-related reasons in 8 patients and 11 cycles. Dose 
modification was due to hematologic toxicity in S patients and 6 cycles. Non-hematologic 
toxicities accounted for dose modifications in 8 patients and 9 cycles, following mild to 
moderate peripheral edema, skin toxicity (grade 4 in 1 patient), and grade I stomatitis. Most 
dose reductions occurred in the first 6 cycles. (See Table 27, 8.S0.99) 
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The median cumulative dme administered was 469 mg/m2 (ranfe 99-884 ma/m2); median 
dose intensity aiven was 31.3 mJ1m2/week (ranae 18-34 mpm /week); and the median 
relative dose intensity wu 0.94 (nnae 0.54-1.02). Thirty-six patients hid an RDI > 0.7. 

Elltcacy Endpoints: · 

• Tumor Respoase Rate 

Amona the 39 ,'>llients included in the intent to treat analysis, there were 3 CRs and 16 PRs 
for an overall response rate of 48.7" (9S" Cl • 34; 65). Twelve patients had stable 
disease, 6 had proJJeSSive disease, and two were not evaluable. A similar response ra.te was 
observed among patients receiving ftnt line therapy (5/11 patients, 45.5") or second line 
therapy (14/28 patients, 50.0,.). The 3 CRs in this study had either chest wall or superficial 
lymph node involvement. Comment: 77le l'f!vltwer agreu with the sponsor's determination 
of overall response ratu. 

The overall response rate observed in patients S 49 years was lower (6114 patients) as 
compared to patients~ 50 years (11/17). 

A response rate of 66. 7" (2/3) occumd in evaluable patients with skin lesions, 63.6" 
(7/11) in lymph nodes, 53.8" (7/13) in liver, and 25" (2/8) in lunJ. Responses of 50-67" 
were noted in second line patients in sites of lymph node, skin, luna or liver metastases. 

Among 15 l)atients who had prior chemotherapy for advanced disease only, there was 1 CR 
and II PRs '80"); amoog 8 patients who had prior chemotherapy u adjuvant and for 
advanced disease, a 25" response rate was observed (2 PRs). Amons 16 second line 
patients with prior exposure. to anthrlcyclines, there were 8 PRs (50") versus 1 CR and 5 
PRs among 7 second line patients (85. 7") without prior exposure. 

Comments: 77le table below s11n1.-,,ariw the .3 CRs and 16 PRs noted In the INent to treat 
population as recorded In Table 23A of Data Usrings, B.SS.47 • B.SS.107. 1Umor situ in 
bold typeface hod complete regressions: sllufollowed by an• hod major l'f!gressions (75% 
or better). All patients hod at least one bldiTMnsionally measurable ksion at ba.ieline thar 
met the protocol-defined size nquirements (at least 1 diameter ~ 2.S cm on er or 
ultrasound: lung luions could be ~ 1.5 cm) ucept for patients (no 
meas>Jrable luions) and patients (luions undersized). Patients 

hod a major response in a luion ~ 5 cm (in 
lymph nodes, lung, liver, and pelvis). 
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RESPONSES (ITI') • T AX221 

....,... 
lnvest!aator/Patlent Sites or Response Response Duration 

Number (Bldlmeasioaal Lesions) (weeks) 

Piccan: ' Liver 47 ' 
Rt cervical node, chest wall, skla 
(6), Uver (4) 38 

Oosterom: Axillary lymph node 42+ 

Axillary lymph node, Uver 17 

Liver (2), lymph node• 17+ 

Liver- 34+ 

Liver- 26+ 

Kaplan: Liver (2)• 49 

Hanauske: Lung• 17+ 

Catimel: Skla (2) 26+ 

Tursz: Pelvic mass•, Intra-abdominal 17 
ma.ss, palpable 

Luna (4) 4+ 

Kaye: Lymph node• 23 

Lung (2)• 26 

Chest wau (2) 32 

Chest waU, It axlllal') mass 41+ 

Pavhdis: Lymph node SS+ 

Ten Bokkel: Lymph nodes (2), Uver (2) 3+ 

Liver• 30 
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• Response Duration . 

The median duration of response in responding patients was 38 weeks (range 3+-SS+ 
weeks, CI • 30; 49); for patients in second line therapy it wu also 38 weeks (rang~ 3+-
49, CI• 30; 49). Ten or 19 responden wen cemoncl: 2 patients due to DO 

documentation or PD before the cut-otr date, while 3 patients bad further 
chemotherapy, 2 bad further radiotherapy, and 3 bad further bormooai therapy before 
progrealon. The durations c-f the complete responses were 22+, 29 and 49+ weeks. 

Comment: Ovtrall, the reviewer accepts the rrsponse durations as listed by the sponsor in 
Table 4.05 (8.52.156). Note that response durations for patle111S 

wtrt caJcula1ed from the date of ftrst docetazel i'lfiuion to the 
stan of new therapy (homwnaJ, chemotherapy or radiotherapy. 

PatienJs wtrt listed as responding DI the end of their last trtarmen1 cyclt in 
Tobit 2JA; howtw:r, Table 4.05 lndica1ed that these patle111S had progressed larer on. The 
rtvitwtr accepts the sponsor's dolts of progression as glw:n in the Parado:c 5.0 for Windows 
flies Installed on 10128194. 

• Other F.ndpolnts 

The median time to first response was IS weeks (range 3-17; for all treated patients (20/39 
patients were censored). 

The median time to pro1ression was 20 weeks (range l-SS+, Cl• 17; 32) among all treated 
patients, 28 weeks among second line therapy patients (range 1-49, CI• 17; 38). Thirteen 
patients were censored before progression was noted: 2 because of no documentation of 
progression before the cut-off date, 3 due to further chemotherapy, S due to funher honnonal 
therapy, 2 due to further ndiotherapy, and one due to further sursery. 

The median survival time for all treated patients was 11 months (range 0.3-18.2+). On the 
cut-off date (12/lS/93), 26 patients were dead and 13 alive. The median follow-up time is 
16 months (ran&e 14-19). 

Comment: 711ue additional ejJicacy endpoints wtrt not protocol-defined objectlw:s. 
Sul'\lival, In panlcular, Is of limited value in the phose II setting. 

• Quality of Ufe Ma '~Dts 

There was no significant deterioration in perfonnance status in patients in this study. Among 
JO patients with baseline WHO PFS of 0 or 1, 4 patients deteriorated to PFS of 2-4 at cycle 
4 (no PFS was reported for two patients). Among 14 patients with baseline PFS of 0 or l, 
only 1 patient deteriorated to gnde 2 at cycle 6 (no PFS was known for two patients). 
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Comment: Again, the number of patients tl'r'lll/able for PFS tlll4lysts drop! off with time. 
The reviewr accepu the sporuor's conclusion thal PFS tlkJ not deteriorrue appreciably In the 
trial. Upon review of PFS wzluu of all patients by cycle (Table 10 of dala listings, 8.53.81 -
8.53.102) only 4 palients were ldentflled whose PFS declined to 3 or 4 while on study: 
Patient · PFS 0 io 4, died of disease progrusfo'I 18 days qfter cycle I l'lfu,slon; 
Patient PFS 0 to 4, ponlal responder, withdrew for toxicity qfter cycle 4; 
Patient PFS 0 to 3, dltd 128 days qfter cycle 4 i'lfu,slon of disease progression; and 
Patient PFS 2 to 3, died 38 days qfter cycle 2 i'lfusion of disease progression. 

Evolution of analgesic requirem11nts and n1m111··reloled symptoms could not be analysed since 
no primary data were provided. 1ht spo11Sor indicates thal this l'lfonnation has betn 
included in tht /SE. 

4.34 Safety Results 

Of the 39 treated patients, the most frequent possibly or probably related AEs were: 
leukopcnia and ifBJIUlocytopenia (in 100" and 97.4" of patients, respectively), anemia (36 
patients), neuro-sensory (21 patients), fever in the absence of infection (12 patients), skin (33 
patients), asthenia (2S patients), alopecia (35 patients), stomatitis (15 patients), fluid retention 
(29 patients), wei&ht pin or loss (14 patients), pulmonary (14 patients), infection (9 
patients), febrile neutropenia (8 patients), diarrhea (16 patients), and nausea (19 
patients). The vast majority of patients with &rade 4 AEs had panuloc:ytopenia (37 
patients). The most frequent &rade 3 AEs were leukopenia (11 patients), pulmonary 
(dyspnea due to pleural effusion, 4 patients), stomatitis (3 patients), and nausea, diarrhea and 
ski11 toxicity (2 patients each). (See Table SO, 8.50.121 of the study report) 

Overall, 17 patients experienced 31 serious adverse events considered to be related to study 
drug. Infectious occurred in 4 patients, febrile neutropenia in 7 patients, including one toxic 
death, and fluid retention in 6 patients. 

• Acute Hematoloalc Toxicities 

l..eukopenia and neutropenia were observed in all patients evaluable for this analysis. Thirty
seven patients (97") had grade 4 neutropenia. Out of 177 evaluable cycles (with at least one 
blood count between days 6 and IS) 136 (77") showed &rade 4 neutropenil. There was no 
cumulative myelotoxicity. There was no relationship between incidence of neu~ and 
number of prior chemotherapies. The median neutrophil nadir wu 0.1 x 105/mm (range 0-
0. 7) Md tile median day to nadir was 8 days (ran1e 6-13). The incidence, median day to 
nadir, and median duration of &rade 3 and 4 neutropenia was similar across all dose levels, 
and also among first and second line therapy patients. The median duration of 1rade 4 
neutropenia was 7 days; S cycles failed to show recovery of neuttophil count by day 22±3. 

Thrombocytopenia was observed in 9 r,tients, and was grade 4 in one. The median nadir of 
platelets by patient was 164 x 105/mm (range 21-349). 
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Anemia was observed in 36 of 39 patients, and was 1rade 3 in five patients, however, 4 
patients had a grade 2 anemia at baseline. 

Febrile neutropenia (fever > 3B°C with grade 3 or 4 ncutropenia) occurred in 9 patients and 
13 cycles (includes 1 patient with fever and pade 4 !eukvJlcnja>. five patients developed 
febrile neutropenia in cycle l; 8 events occurred with treatment of 100 mg/m2• Infection 
occurred in 9 patients and 12 cycles. Grade 3 or 4 ncutropenia was observed in 10/13 
episodes of infection. 
Comment: The reviewer agreu with the sponsor's conclusion that the lncltknce of febrile 
neutropenla Is lower than would be expected given the high frequency of grades 3 and 4 
neutroyenla, because of the shon durallon of neutropenla. There dots not appear to be a 
cumulative effect of doceta:ul on myelosuppruslon, allowing the potential for rrearmenr with 
several cyclu. 

• Acute Non-bematoloalc Toxicities 

The acute non-hematolo1ic adverse events considered possibly or probably related to 
docetaxel arc presented in Table 59 (8.50.136) of the study report. 

Hypersensitivity reactions: Four patients experienced 17 episodes of HSR; all were 1radc 1 
or 2. All episodes occurred durin1 the infusion. Flushina was the most frequent symptom; 
other symptoms included dyspnca, hypertension, and chest ti1htncss. In patients having had 
a first HSR, 10 recurrent episodes were observed despite premedication with antihistamines 
and steroids. 

Nausea, vomiting, and diarrhea was observed in 19, 13, and 16 patients, respectively, and 
was primarily grade 1 or 2. There were no 1rade 4 toxicities. Nine patients required anti
emetics. Stomatitis occurred in 15 patients, and was grade 3 in only three patients. 

• Chronic Noa-bematolask Toxicities 

Table 63 (8.S0.142) summariz.cs the chror.ic non-hematologic toxicities deemed possibly or 
probably related to docetaxel. 

Fluid retention (defined u peripheral edema or facial edema, pleural effusion, ascites, and/or 
pericardia! effusion with or without weight gain) was observed in 29 (74.4") of patients, and 
was severe in 9. five patients hid peripheral edema only, 17 had pleural effusions, IS 
suffered weight pin, 3 had pericardia! effusions, and 1 patient had ascites. Eight patients, 3 
with severe fluid retention, dilCOlltinued treatment; all eight were partial responders. The 
median cumulative dose to onset of fluid retention was 400 mg/m2 (range 100-605). A 
correlation between wei1ht gain and development of fluid retention was noted in the majority 
of patients affected. 

Comment: There were 6 patients with severe _fluid retention in addition to the B patients 
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known to have discontinwd tretllm4nt/or this toxicity. Temporally, thue patienrs went off 
study al a rime when their fluid Mention IWU most symptomalic. The reviewer questions the 
contribution fluid mention had in the decisions to stop docetaxel in thue cases. 
Nevenhelus, the reasons given in the study rtpon for treatment discontinuation tn the 6 
patients (8.S0.143 • 8:S0.14S) were: 

Patient Number Reason for Treatment Withdrawal 

Disease progression: increase in supraclavicular 
lymph node 

No further benefit expected with doc:etaxel 

Skin reaction: red, thickened, edematous skin 
-

Disease progression: pleural effusion worse on xray, 
cytoloay neptive 

-
Severe weight gain, severe dyspnea 

Patient refused further therapy 

1he following Is a review of the uperience of all 14 patients with either severe fluid retention 
or who withdrew because of fluid retention. There were 9 partial responders. Docetaxel
related fluid retentio11 became moderate to severe qfter cycle 2 (1 patient), cycle 3 (3 
patients}, cycle 4 (5 pat/el'!ls), qfter cycle 5 (3 parients), or qfter cycle 6 (2 patients). The 
median age was 56 years (range 30-66 years). Mne had prior treatment with one or mart 
anthracyclines: doxornbicin (3 patientJ), epirublcin (5 patients}, farmorubicin (2 patients}, 
mitoxantrone (1 patienr). Three patients discontinued Megace within two weeks of study 
entry. Twelve patients had prior radiotherapy, including two patients who had treannenr to 
parastemal lymph nodes, two 10 mediastinal lymph nodes, and one to a "thoracic" field. 
Nine had pulmonary jlndings al entry, including six with pleural elfusions. 11wracenteses 
were required to monage effusions in eleven patients, paracentesis 10 manage ascltes in one. 
Patients also had small pericardia/ effusions. PFS remalntld stable for 
all except patienr (declined from 0 to 2) and patient 'declined from 0 to 4). Three 
patients were nottd to have declines in serum albumin< 3 gldl: no renal abnormalities were 
seen. Six patients had persisteN symptoms on one or more follow-up visits. 

Six pa1ie111s received no prtmedications on study. The table below summarizes the use of 
antihistamines (including HJ and H2 blocurs) and conicosteroids in the remaining 8 
patienrs. 1he clinical benejlt of any one premed/cation regimen is dff!icult 10 discern. 
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Patient 

USE OF ANTIHISTAMIN:FS AND CORTICOSTEROIDS IN PATIENTS 
EXPERIENCING MODERATE OR SEVERE FLUID RETENTION 

Medication Cycle Indication 

Cimetidine PO, IV 1, 3 •stomach• 
Cetirizine + Methylprednisolone 2 only Skin Rash 
Cetirizine 20 mg PO x 4d 3 Prophylaxis-Skin Rxn 
+ Methylprednisolone 32 mg PO x2d 
Methylprednisolone PO, IV 3 DySDnea, Skin Rash 
Methylprednisolone 40 mg IV xi 4 Prophylaxis-Skin Rxn 
Cetirizine PO 4 Itching 

Cetirizine PO 7 and 8 Skin Reaction, Edema Rx 

Cetirizine 10-30 mg PO I to 3 Prophylaxis-Allergic Rxn 
+ Cimetidine 200 mg IV I to 3 
+ Mcthylprednisolone 125 mg IV xi 3 only Prophylaxis-Allergic Rxn 
+ Methylprednisolone taper x 6d PO 3 only Prophylaxis-Allergic Rxn 
Dexamethasone IV 1,2 Allergic Reaction Rx 
Promethazine IV 1,2 Allergic Reaction Rx 
Cetirizine 10 mg PO 4 to 6 Prophylaxis-Allergic Rxn 
+ Methylprednisolone 32 mg x 4d, 
or 32 mg x 2d, then 16 mg x 2d PO 

Dexchlorpheniramine 5 mg IV xl 3 and 4 Prophylaxis-HSR 
+ Methylprednisolone 80 mg IV xi 

Dexchlorpheniramine PO 2 only Skin Reaction 

Ranitidine PO x l Id I only Acid Reflux 
+ Dexamethasone PO x2d Prophylaxis for Ranitidine 
Prednisolone PO x 6d Anorexia 

Prednisone taper x 3wlcs+ 4 Dennatitis 

Cimetidine PO 2 and 3 Prophylaxis-GI Complaints 

Skin toxicity occurred in 33 patients, and was grade 3 in two patients and grade 4 in 2 
patients. Signs included erythema, pruritis, burning, pain, desquamation, maculae and 
papulae. The median cumulative dose to onset of chronic skin toxicity (not resolved within 
21 days on onset) was 503 mg/m2 (range 98-700). Nail disorder was observed in 16 
patients, five cases were severe. Nail disorders were associated with skin toxicity in all 16 
patients. Alopecia occurred in 35 patients and was grade 2 in most. 
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Neurotoxicity wu observed in 21 patients, 18 with neul'05eflsory changes only, and 3 with 
neurt" aisory and neuromotor findings. Neurosensory toxicity was grade 3 in one patient 
and contributed to treatment discontinuation in 2 patients. Frequent symptoms/signs were 
paresthesias and decrease in deep tendon reflexes. Among the 3 patients with neuromotor 
signs, l had grade 3 toxicity. Astllenia was seen in 25 patients and was severe in 6. 

• laboratory Tests 

In evaluable patients, elevations of the following parameters were seen: SGPT (15 patients), 
SGOT (14 patients), alkaline phosphatase (18 patients). Hypoalbuminemia developed in 
18/33 patients; in seven, albumin levels fell between 2-3 g/dl. No patient had albumin le~els 
< 2 g/dl; hence, correlation between severe hypoalbuminemia and fluid retention was not 
carried out. No patient developed increased creatinine levels. 

• Deaths on Study 

Two patients died on study. Patient died on day 9 of the tint cycle with fever, grade 4 
neutropenia and septic shock. Patient died on day 18 of the first cycle due to liver 
failure from progression of liver metastaseS. Her course was complicated by grade 4 
neutropenia between days 8 and 14. Autopsy showed massive liver necrosis due to 
metastatic disease and AsperJillus pneumonia. 

4.35 Publications/ Abstracts 

Van Oosterom AT, Piccart M, Franklin H, et al. Taxotere in advanced breast cancer: A 
phase 11 trial of the EORTC F.arly Clinical Trials Group. Proc ASCO 12:70, 1993. 
Report of 39 patients: 2 CRs and 7 PRs in evaluable patients. Myelosuppression was tile 
dose limiting toxicity with grade 3 or 4 neutropenia developing in 26 patients. Non
hematologic toxicities included: HSR (4 patients), skin reactions (6 patients) and malaise (11 
patients). 
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4.36 Sponsor's Conclusions 

Docetaxel at the recommended dose and schedule (100 mg/m• IV over one hour, every 3 
weeks) was active as a single agent in metastatic breast cancer, producing an overall response 
rate of 49" including 3 CRs in this trial. The median duration of response was 38 weeks. 
Among the 28 previously treated patients with chemotherapy for advanced disease, the 
overall response rate was SO", including I CR. A response rate of 64" was noted in 11 
patients with liver involvement. 

The safety profile of docetaxel was considered "acceptable". The primary acute and chronic 
toxicities were manageable, except for cumulative fluid retention which was severe in "only 
9 patients". Fluid retention was "slowly reversible" once docetaxel was discontinued. 

In conclusion, the risk benefit ratio for docetaxel in the second line treatment of patients with 
metastatic breast cancer is favorable. 

4.37 Reviewer's Final Conclusions 

Comparison of Pivotal Trials 

There are a number of features which distinguish this trial from th~ two US pivotal trials in 
metastatic breast cancer (TAX233 and TAX267). These are: 

• The T AX22 l trial had the greatest number of participating sites/investigators; 
• There were 11 first line patients entered; 
• An anthracycline-rcsistant patient population was not defined; 
• There was no protocol-defined premedication regimen; 
• Chest xrays were to be perfonned every 6 weeks instead of every 3 weeks; 
• Size criteria for measurable lesions required CT and lung lesions to be slightly larger; 
• This trial had a longer median follow-up time (16 months); 
• The median response duration was longer, but 10 of 19 responders were censored for 

this analysis; 8 of those censored did not progress but rather switched over to other 
forms of treatment; and 

• The incidence of moderate to severe fluid retention leading to hospitalizations, and 
eventual treatment discontinuation in responding patients is higher in this trial. 

On the other hand, all three.trials have produced surprisingly rcprodocible overall response 
rates, ranging from 46-SO". There were 3 CRs each in the TAX233 and TAX221 trials; all 
had either chest wall or superficial lymph node involvement. Responses in visceral sites of 
disease were also not>.b!e in lung (86", TAX233), and liver (64" in second line patients, 
TAX221). Response duration was 21-23 weeks in the anthracycline-resistant populations 
defined in the TAX233 and TAX267 trials. In the TAX221, response duration was 32 weeks 
for seven responding second-line patients. Note that response duration as defined from the 
start of docetaxel treatment to the time of progl"CS!'~on. may give an inflated measurement. 
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All three trials had a similar incidence/pattern of acute hematologic toxicities (incidence of 
grade 4 neutropenia and febrile neutropenia, neutrophil nadir, days to nadir, duration of 
grade 3 or 4 neutropenia, incidence of infection with grade 3 or 4 neutropenia). Despite the 
high incidence of grade 3 and 4 neutropenia, febrile neutropenia was experienced by only 23-
36% of patients (the 23% incidence was noted in the TAX221 trial which included patients 
who were previously untreated with chemotherapy). These studies do point out the serious 
consequences of grade 3 or 4 neutn>penia u 71-76% of infections occurred in usociation 
with these nadirs. 

Acute HSRs did not pose as great a threat in these trials as had been anticipated from the 
phase I experience. Neurotoxicity was mild to moderate in all trials; grade 3 neurotoxicity 
was associated with predisposing factors (alcohol abuse, diabetes mellitus, prior vincristine 
therapy) in some cases. Severe asthenia was noted in up to '30 patients in the three trials. 
No analysis was given for this toxicity in the study report, and patients' PFS values did not 
seem to correlate with it. 

In the TAX233 and TAX221 trials, management of fluid retention and skin toxicity posed a 
major clinical challenge. The premedications utilized were so numerous that it is difficult to 
conclude the benefit of any one. Patients in the T AX267 trial seemed to fair better with 
respect to the development of these toxicities, for reasons that are unclear at present. 

Docetaxel Indication for Metastatic Breast Cancer 

Effective treatment of patients with metastatic breast cancer, especially those who are found 
to be anthracycline-resistant is sorely needed. The introduction of docetaxel to the clinical 
armamentarium of medical oncologists will lilcely have a major impact on the choice of 
cytotoxic agents available and on the way in which agents are sequenced or combined in the 
treatment of patients with metastatic breast cancer. This assumes that docetaxel continues to 
perform as well in randomi7.ed clinical trials as it has in the phase n setting as presented in 
this NDA, and that greater facility is achieved in the prevention, recognition, and treatment 
of the chronic non-hematologic toxicities (fluid retention, skin toxicity, and asthenia). Since 
the initiation of these phase D studies, paclitaxel was approved for the treatment of metastatic 
breast cancer and has been used increasingly in anthracycline failures. Will docetaxel be 
superior to paclitaxel in the clinic? Will docetaxel be a treatment option for patients who are 
pacli taxel-failures? 

Patients with poor performance status, intcrcurrent medical illness, complications of breast 
cancer or its previous treatment commonly present themselves for additional treatment after 
failing first- and second-line chemotherapy. Will such patients tolerate docetaxel as well as 
those in the three pivotal aials? 

Moderate to severe fluid retention jeopardiz.ed treatment in as many as 23 patients in the 
three trials combined, many.of whom were responders to therapy. What impact did this 
toxicity have on their quality of life? It is very difficult to get a feel for this from an 

so 



evaluation of PFS values alone. Even with the addition of the sponsor's retrospective 
analysis of analgesic use and tumor-related symptoms, there were too few patients evaluable 
for or included in such analyses to be able to study selected subsets of patients. 

The ability to prevent the chronic non-hematologic reactions is hampered by a dearth of 
information regarding the mechanism by which they develop. Cytokine release has been 
proposed as the basis for the fluid retention syndrome and hislamine release for the skin 
toxicity. To what extent are these reactions medi•ted by the polysorbate 80 diluent? 
Clearly, the problem needs farther study since the usual premedications in clinical practice 
for preventing/ ameliorating such reactions (i.e., diphenhydramine and corticosteroids) have 
not offered clearcut benefit in these trials. 

One is also hampered by the inability at the present time to iliscem which patients are at 
greater risk for the development of chronic toxicities. Gender and age factors, extent of 
pulmonary involvement by tumor, prior anthracycline trea.tment, prior irradiation to thoracic 
fields, hypoalbuminemia, hypothyroidism, cardiac or reraal dysfunction may predispose 
patients to develop progresive pleural effusions/peripheral edema. Does docetaxel potentiate 
the development of edema or effusions in patients with one or more of these condition~'! 
Admittedly, a drug that is designed for outpatient administration may find limited use in 
general practice if subsequent hospitali7.ation is required for management of toxicities. 

Inevitably, docetaxel will be utilized with other cytotoxics and treatment modalities (such as 
radiation). The toxicities of such combinations may pose great clinical challenges. For 
example, cisplatin, commonly used in conjunction with other agents in breast cancer, is given 
with large quantities of normal saline and may potentiate docetaxel·related fluid retention. 

In summary, the reviewer agrees with the sponsor that treatment with docetaxel provided net 
clinical benefit for patients with anthracycline-resistant metastatic bi-east cancer, given that 
they are of good performance status, relatively free of concomitant mclical problems and 
pre-etjsting treatment-related toxicities, well informed of the results of the ~votal trials, and 
highly motivated. As the randomized clinical trials have not been completed, ~ocetaxel's 
efficacy compared to other agents currently used singly or in combination in metas!atic breast 
cancer, such as doxorubicin, initoxantrone, mitomycin C/velban and paclitaxel remains 
speculative. 

The product labeling should give a comprehensive report of the safety pn; 'Ile of docetaxel, 
enumerating both hematologic and non-hematologic toxicities. Guidelines for monitoring and 
managing neutropenia, fluid overload, and skin toxicity should be included. Taken together, 
tt.e three pivotal trials in breast cancer do not support the sponsor's claim that premedication 
with dexamethasone for S days will reduce the "incidence and severity" of docetaxel-related 
fluid retention. Future trials should be designed to identify the optimal premedication 
regimen for use with docetaxel. 
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OVERVIEW • BRWT CANCER PIVOTAL TRIALS 

Endpoint TAX233 TAX267 TAXlll 

Primary Study Site MDAndenon San Antonio EORTC 

Response Rate (%) 46 50 49 

Response Duration 27weeks 28weeks 38weeks 

Neutropenia, Grade 3/4 92 100 100 
(%of patients) 

Febrile Neutropenla 32 36 D 
(% of patients) 

Infections with Grade 3/4 76 71 77 
Neutropenla (%) 

Acute HSRs 2 17 10 
(%of treated patients) 

Fluid Retention-Any 42 60 74 
(%of treated patients) -
Fluid Retention-Serious 17 5 36 
(% of treated patients)• 

Median Cumulative Dose $40 mg/m2 400mg/m2 400 mg/m2 

to Onset- Fluid Retention 

Median Cumulative Dose 398 mg/m2 801 mg/m2 503 mg/m2 

to Onset- Skin Toxicity 

Neurosensory 46 79 54 
(%of treated patients) 

Neuromotor 7 21 8 
(%of treated patients) 

Asthenia 85 71 64 
(%of treated patients) 

•1nclucln .i1 patients with _. nuw -.ion, Md.., pall111b who wlthdrww frmn - dw to Ruod 
mention, reprdlns of MftritJ 
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5. NSCLC Pivotal Trials · Second Line 1benpy 

5.1 TAX270 

5.11 Protocol Renew 

Title: Phase D Triai o: RP S6976 in Patients with Non-Small Cell Lun& Cancer Previously 
Treated with Platinum Based Cytotoxic Chemotherapy. 

Investl11ator: F Fossella, MD, MD Anderson Cancer Center, Houston, TX 

Study D11tes: 7129/92 - 3/8/94 
lbta Cut-off Date: 10/31/93 
Database Frozen: 6121/94 

Review or Protocol Amendments: 

Two major amendments were incorporated into the protocol. These primarily addressed the 
prophylaxis rqimen for anaphylactoid reactions. The ori&inal protocol contained no 
provision for HSRs (hypersensitivity reactions) since in European trials, the incidence and 
severity of HSRs (21 " 1:-ild/moderate, 2" severe) were cnnsidenld acceptable. t A third 
amendment on 1125194, periatittl!d the retreatment of patients who were CRs or I-lb but who 
had withdrawn for reasnns othei· than disease pqressioo or HSR). 

Amendment 1 (S/12/92): For anaphylactoid reaction' of grade 1, 2, 3 (by NCI Toxicity 
Criteria), treatment with dexia:nethuone 10 mg IV and diphenhydramine SO mg IV will be 
permitted 30 minutes prior to resumption of an intemip~j doc:etaxel infusion. For grade 4 
reactions, the patient will go off study. 

Amendment 2 (9/18/92): All patients may be pre-treated with diphenhydramine SCI mg IV 
30 minutes prior to docetaxel infusion. If despite pre-treatment, the patient experiences an 
anaphylactoid reaction of grade 1, 2, 3, then treatment with dexametlwone 10 ma IV will be 
permitted 30 minutes prior to resumption of an interrupted docetaxel infusion. For 
subsequent infusioos, patients should receive dexamethasone 20 ma PO 12 ho11rs prior and 
diphenhydraminc SO ma IV 30 minutes prior to liocctaxel infusion. 

Desian: 

This was a single institution, open label phase D trial in patients with locally advanced or 
metastatic NSCLC previously treated with platinum Nsed chemotherapy. The initial planned 
treatment was docetaxel in PlllySIXbate 80 at 100 mg/m2 IV over I hour every 3 weeks. 

Objectivu: 

The primary objectives were to 1) estimate the objective response rate and duration of 

2 



response, 2) detcnlWle the toxicity and reversibility of toxicity, and 3) detennine the 
phannacokinetics of docetuel in patients with non-small cell luna cancer. 

Patient Population: 

The inclusion and exclusion criteria are provided in the appendix. In summary, eligible 
patients were male or female, over 18 years, with histoloaic proof of mecaslalic NSCLC. 
They must have at least one.bidimensionally measurable lesion, a life expectancy of~ 12 
weeks, and a lweline Karnofsky PPS ~ 60'5. Patients should not have clinical evidence of 
conaestive heart failure or unstable anaina, evidence of brain metutues. or peripheral 
neuropathy > 1rade 2. They should have received no more than lwO prior chemotherapy 
regimens, and at least one must have contained cisplatin or carboplatin. At least 30 days (48 
days for mitomycin C or nitroaoureas) should have elapsed between•·~ end of previous 
chemotherapy and protoeol entry. Previous radiotherapy wu permi.;-.:d, but not to a site 
uSl:d to assess response. Non-evaluable lesions included bone lesions, malignant effusions, 
pulmonary lymphangitic spread, abnormal LFrs, and abnormal tumor markers. Comment: 
The protocol does not rigorously d(fiM cisplalln-resistance. 

Procedurei 

Patients will receive docetaxel in polysorbate 80 at 100 maJm2 IV over 1 hour every 3 
weeks. Study medication wu supplied u a concentrated solution containin& 40 r.1g/ ml in 
polysorbate 80 lor intravenous administration. Just prior to use, the solution must be diluted 
with 6 ml of SJ. dextrose or 0.9" aline. The appiopriate amount of dru& is further diluted 
in 2SO ml of S" dexttose or 0.9" saline and administered u a continuous IV infusion using 
a peristaltic pump. 

No prophylactic use of antiemetics or antiallergics wu permitted prior to the initial infusion. 
Following the acceptance of amendment 2, however, pretreatment with diphenhydramine 
prior to infusions wu permitted. No prophylactic use of colony-stimulatin& factors was 
permitted; G·CSF may be &iven to ~ticnts with febrile~ 38'C) neutropenia grade 4, 
asymptomatic neuttopenia pade 4 luting > 7 days, or uymptomatic neuttopenia grade 3 
lasting > 14 days. 

If patients demonsttate a CR, PR, or stable disease, treatment will continue until there is 
evidence of disease proaremon or unacceptable toxicity. Treatment could be delayed n'l 
mor.: than l week to allow recovery from a prior toxicity. A maximum of two 2S 'iii dose 
reductions was permitted per patient (100 to 1S mg/m2 and 75 to SS mglm2). Patients 
experiencing febrile (2 38-C) neutropenia 1rade 4, asymptomatic neutropenia grade 4 lasting 
> 7 days, or thrombocytopenia pade 4 were allowed a 2SJ. dose reduction. Other 
conditions in which a 25" dose reduction was permitted wae: grade 4 vomiting despite 
antieMetic prophylaxis, grade 3 or 4 diarrhea despite antidiarrheal treatment, and grade 2 
peripheral neurotoxicity. Tr ;atment was stopped in the case of grade 3 peripheral 
neurotoxicil'y and 1rade .4 HSRs. 
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Emcacy Deflnltloas: 

Responses required verification on two different occasions separated by 4 weeks. A CR was 
defined as disappearance of all tumor. A PR wu defined as a SOIJ!i or greater clecreue in 
the sum of the produc:u of the diameters of measurable lesions with no inc:reue in siz.e of 
any lesion or appearance of any new lemons. Proaressive diseue was defined as a 25" or 
1reater increase in the size of a meuwabl11 lesion, or appeannce of a new lesion. 

Response duration wu defined u follows: for CRs, the time of documentation of the CJl to 
disease proJl'CS.lion; for PRs, the lime of initial dose of docetaxel to disease proJl'CS.lion. 

Tumor measurements were to be recorded at the end of every cycle by physical examination 
or ch~t xray. Radionuclide scans and er scans were to be'fti!Clted at the end of every 2 
cycles. 

Comments: Response duralion as ~N!d In this , :a1 (from IM stan of therapy to the time 
of progression) may gl11t an l'lflaltd ~asllmnent of this Important clinical endpoint. Other 
than performance stOlllS, the protocol dou not dqlne any quality of life measures. 

Toxicity l~flnltloas: 

Toxicities were lflded on a scale of 0 to 4 usins the NCI Common Toxicity Criteria (see 
appendix) and recorded for each tnatment cycle. Cardlovucular toxicity was monitored by 
blood pressure and pulse recordin&s pre-infusion, at 0, 5, 10, IS, 30, 45 and 60 minutes 
after the star. of the infusion, and 30 minutes post-infusion. Jn addition pre- and post
treatment EKGs were taken. 

Statistical Plan: 

A two-stage design was used: accrual was to be discontinued if no responses were observed 
in the first 20 patients; if at least 1 response is obsm.a.i in the initial cohon of patients, then 
an additional 20 patients would be accrued. 

5.12 Study Conduct 

The T AX270 trial was sponsored by RJ>R. Patients were accrued to a sinale center in the 
US (MD Andenon Canm- Center). The study was monitored by the Clinical Research 
Depanment of RPR and all case repon forms were processed by RPR. The :latabase was 
frozen on 6/21194. 
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5.13 Emcacy Results 

EUclbWty: 

Fony-four patients were entered: 3 patients were ineligible and 7 ncnevaluable for response; 
hence, 37 patients were evaluable for efficacy. All 44 patients were evaluable for toxicity. 
The 3 noneligib',e patients did not have bidimensionally mm11rable lesions; an additional 4 
patients were deemed nonevaluable due to treatment refusal (1 patient), early death due to 
pulmc11o::ry embolism (1 patient), treatment withdrawal due to an HSR (1 patient), and the 
fourth palient was lost to foUow-up. 

Patient Withdrawals: 

Twenty-eight patients withdrew for disease progression, three died (one due to toxicity, one 
due to disease procreuion, and one due to pulmonary embolis111), and two withdrew consent. 
Three patients with stable disease were temoved from swdy because maximum benefit had 
been 1..:hil.wed. Two patients were on study u of 10/31/93. Amon& the 6 patients 
withdrawn due to toxicity, three had moderate uthenia, one had severe pleural eflLi~ion, one 
had moderate peripheral neuntis, and one had an HSR which interrupted the first infusion. 

Patient Characteristics: 

The median age of the 44 patients wu S7 years (ranee 29-71 years). The media.It baseline 
WHO PFS was 1 (Kamofaky performance status 280"). The male/female ratio wu 1.4. 
Similar demogra:;ihic characteristics were noted ;.-. aecond and third line 111erapy patients. The 
most frequently diqnosed histoloaic subtype wu adenoc:arcincma, followed by squamous 
cell and lary .. cell carcinoma. The mtdian time from first diagnosis to first infusion '>f 
docetaxel w.i.' 8.4 months in second line, but 16.8 months for third line lherapy patients. 
Forty patients !:'Id metastatic disease, 4 had locally advanced disease. One-third had one 
organ invol\'ed, tl e relit had 2 2 O?ll"S inVl.llVed. The lune WU the major site Of 
involvtment (£491'.), followed by pleura (3\lti), lymph nodes ('2Sti), liver (21 ti), and bone 
(14"). Fifteen patients had undergooe surgery. Chemotherapy alone or in conjunction wtth 
radiotherapy were the major types of prior treatment for second line patients, while 
chemotherapy + surgery and ctiemotlterapy + radiotherapy were the predominant t.'Catments 
for the third line ;.Gents. Twenty-six patients had received VP16/CDDP as first or second 
line therapy, of ~.hich 3 achieved a PR in first line therapy. Eiaht patients had received 
V.Pl6/carllopletin u first or sccor.d line therapy, all with no response. One CR was noted in 
a patient receivin& VP16/CDDP/Ifosphamide as first line therapy. 

Concomitant medlcal conditiom lncluied 11 patients with pre-ex1stla& cardiov11SC11lar 
disease (myoardlal lnfan:tlon ID 4, ::aic&rdlal etrusloc lD 2 patients), 5 patients with 
pulmonary disease (pulmonary tubercula1ls, asbeRcsls, bullous disease, and embolism), 
2 patients with tumor-related central nnous obstnlctlon, and 3 patients with other 
mallgnancir.s (melanoma, bladder, and thyroid carcinoma). Comment: Given the 
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descriptions Qf disease atent, prior therapies, and concomitant lllnas. the pa1le111s e111ertd 
on this trial t:pptar to bt rtprue111atlvt of the patients with adVOllCtd NSCLC seen in general 
medical practice, although SCtfM of them art clearly protocol violations. 

Dru1 Delivery: 

A total of 233 cycles were administered: 179 (76.8") at the initial planned dose of 100 
mg/m2, 10 (4.3'lli) at 115 matm2, 35 (15'lli) at 75 ma/m2 and 8 (3.4") at 55 m1tm2• The 
median number of cycles aiven was 5 (ranae 1-12). Treatment delays were related to non
hematoloaic toxicities in 7 patie:11ts and 12 cycles (due to peripheral edema, dyspnea, 
neurologic and skin toxicities), and to non-dru1-re1atec1 reasons in 13 patient and 22 cycles 
(due to schedulin1 difficulties in 7 patients and physician discretion in 6). Dose modification 
was due to hematologic toxicity in 7 patients and 7 cycles, tollowing neutropenic fever with 
or without infection, and to non-hematoloalc toxicities in 6 patients and 8 cycles, following 
peripheral edema, skin toxicity, infection, and neurotoxicity. 

The median cumulative dose administered was 468 m1/m2; median dose intensity given was 
3lmglm2/week; and the median !'f'.iative dose intensity was 0.93 (range 0.14-1.16). Overall, 
42 patients achieved an RDI of > O. 7. 

Emcacy Endpoints: 

• Tumor Response Rate 

Among the 44 patients included in the intent to treat analysis, there were no CRs and 9 PRs 
for an overall respcnse rate of 20.5'lli (95'lli CJ • 9.8; 35). Twenty-three patients had stable 
disease, 10 had progressive disease, and two were not evaluable. Similar response rates 
were observed in second and third line therapy patients (19.2'lli and 22.2'lli, respectively). 

All responders had metastatic disase. The highest response rate occurred in lymph nodes 
?nd in other soft tissue masses (40'lli of patients for each). Similar response: rates were 
observed in all qe categories. Six out of 8 responses were seen in .idenocarcinoma. 
Comment: TM reviewer agrees with the overall response roles given. 

Comments: TM table btlow summarius the 9 partial ruponses noted In the lflltnt 10 trtnl 
population as rtcot1d In Table 28 of Data Listings, 8. 79.JSJ - 8. 79.221. Tumor sites in 
bold typeface had cor1•1ple1e regressions; sltesfollowtd by an •had major regruslons (7S'lfo 
or b~lltr). TMrt wtn? S responders among second line patients, 3 responders among third 
line patients, and 1 responder who had received three prior chemotherapies. TM median age 
was SS years. All patients hod at leas> one bidimensional Indicator lesion at baseline that 
me: the protocol-defined slu requimnents (2 cm x 2 cm for lesions on CT scan or 
ultrasound; 1 cm x 1 cm for w1ions on che1t xray or physical exam) except for patle111 768 
whose lesions were sllg!11ly underslt.td. Note that patients had major responses 
in a lesion 2 S cm (In lung). 
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RESPONSES (11T) - TAX270 

Patient Nnmher . Sites or Respome (Bldlmensloaal Response Duration 
Lesions) (weeu 

Lymph node, pleural-based mass 20 

Uver (3) 24 

Peripancreatic mass"', 32 
Rt aclreaal mus 

Pleural-based mass• 30 

Lung•, Liver (2)"' 18+ 

Lt axillary lymph node 20 

Luna 37+ 

Lung (3)"' 18 

Lung (2)"' 22+ -
• Response Duration 

The median duration of response in all responding pa!ients was 30 weeks (range 18-47 
weeks). Three or 9 responders were censored: two patients due to no documentation of 
progression berore the cut-off date and further chemotherapy In 1 patient. 

Comment: The rtVlewer accepts RPR 's ruponse duralions as given In Table 4. 05 of the 
study nport (8. 76.174), actptfor the following patients: 

Partent ts listed as having a ruponse duration of 47 weeks In Table 4.05, bting censored 
for further chmlotMrapy. 'IM rtVlewerflnd.r a ruponse d.Mratlon of 37+ weeks, 
corresponding to the date at which an incnase In the indicator lung lesion and new brain 
metastases wen nota, shortly qfter the cw-off date, as listed in Table 28 of the data listings 
and in the Paradox 5.0for Windows files Installed 10128194. 

Patient ts listed as l>.aving a response duration of 46+ weeks, however, the lost 
assessment of this patient occum:t 6 months prior to the cw-off date. The nviewer has 
noted 18+ weeks using the date Jf last assessment. 

Consequently, the nviewer finds the nwJJan duration of ruponse to bt 24 weeks for 
responders (range 18-37+ weeks). 
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• Other Endpoints 

The median time to first response was 9 weeks (ran1e S-19 wecu) in 8 evaluable patients. 
The median time to progression was lS weeks among all treated patients (9/44 patients were 
censored, 8 due to no· documentation of prorression before the cut-off date, and I tlue to 
subsequent chemotherapy). The median survival time for all treated patients was 11 months 
(28/44 patients wCR censored). Ccvnmeat: Thae additional qflcacy endpoinlS wert nor 
protocol-defined objectives. Survival, In pontcular, Is of limited value In the phase II setting. 

• Quality or IJre A• o•ats 

No analysis of QOL mcasuia was included in the study report. The reviewer finds that 
there was no significant deterioration in performance status in the majority of patients in this 
study, although the number of patients with PFS determinations dropped from 44 at baseline 
to 29 at cycle 4 and to 21 at cycle 6. Review of PFS values for all patients by cycle (Table 
12, 8.77.129 - 8.77.208) revealed only 2 patients with a 30% decline in PFS over baseline. 

Two of 18 patients requiring anal1esics (and for whom data was available at baseline and at 
cycle 4) had an improvement in anal1esic requirement: patients One of these 
was a responder. Seven patients had wonr.ni.n1 as demonstrated by the use of additional/ 
stronger analgesics, whereas nine had essentially no change in requirement. (Sec Table 32 of 
data listings, 8.80.171- 8.80.213) 

Table 23 of the data listings (8.79.10 - 8.79.40) provided tumor-related symptoms other than 
pain at baseline for JS patients and at subsequent cycles for only 7 patients. The following 
symptoms were listed as "Recovered or Recovered with Sequelae", after 1 or mo;-e cycles of 
therapy suggesting transient improvement. Only paticnt had data out to cycle 4. None 
were responders. No conclusion can be drawn as to the effect of docctaxel treatment on 
tumor-related symptoms. 

Tumor-Related Symptom Patient Number 

Anorexia/weight loss 

Cough/hoarseness 

Oyspnca 

5.14 sarety Results 

Of the 43 treated patients, the most frequent possibly or probably related AEs were: 
leukopcnia and granulocytopcnia (42 and 43 patients, respectively), skin (37 patients), 
asthenia (34 patients), alopecia (30 patients), fluid retention (30 patients), neuroscnsory (29 
patients), fever in the absenc.e of infection (27 patients), anemia (27 patients). nausea (25 
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patients), diarrhea (23 patients), and stomatitis (21 patients). Note patient had only one 
Incomplete cycle and went off study due to an HSR and wu not included In the overaU 
sarety analysis. 

Overall, 12 patients experienced serious AEs. There was one toxic death due to bilateral 
pneumonia with grade 4 neutropenia, and four other deaths that were not related to docctaxel 
(two occurred 30 clays after the last infusion of study drug). Febrile neutropenia in S 
patients ( 15 eventJ), and bilateral pleural effusion with severe dyspnea in l patient were 
deemed drug-related. 

• Acute Hematoloak Toxlcltles 

Neutropenia wu observed in 42/43 of patients evaluable for this analysis (1 patient was 
excluded). Thirty-seven (86") of these had grade 3 or 4 neutropenia.. Out of 209 evaluable 
cycles (with at least one blood count between clays 6 and IS) 100 (411") showed grade 4 
neutropenia. There was no significant difference in the incidence of grade 3 or 4 neutropenia 
between cycles at 100 or 75 mg/m2• There was no relationship between neutropenia and 
number of prior chemotherapies or time since last chemotherapy. The median neutrophil 
nadir was 0.2 x 103/mm3 (ranae 0.0-2.0) and the median clay to nadir was 8 clays (range 3-
14); these values were unchanged across all dose levels. No cumulative myelotoxicity was 
observed. The median duration of arade 4 neutropenia was 7 clays; no cycles failed to show 
recovery of neutrophil count by clay 22±3. Patiena with a delay of > 6 months between 
prior chemotherapy and the first docctaxel infusion tended to recover more quickly from 
grade 4 neutropenia. 

Thrombocy•.openia was observed in 1 patient, and was &rade 2. There was fuU recovery. 

Anemia was obser : :! in 42 of 43 patients, and was grade 3 iri three patients. The media'! 
nadir of hemoglobin was 9.7 g/dl (range 7.2-12.7), with a median clay to nadir of 11 (range 
4-26). 

Febrile neutropenia (fever > 38"C with grade 3 or 4 neutropenia) occurred in 12 patients 
and 14 cycles; 9 patients experienced grade 4 ncutropenia. Infection occurred in 9 patients 
and 10 cycles. Grade 4 neutropenia was observed in 6/10 episodes of infection; neutropenia 
was not associated with the other four infectious episodes. 

• Acute Noa-bematoloak: Toxicities 

Hypersen:itivity reactions: Twelve patients experienced 29 episodes of HSR. All four 
patients with grade 3 HSRs received prernedication with benadryl alone or with benadryl and 
decadron. The majority of thele reactions occurred durin& the infusion, often within the first 
fifteen minutes, and were manifested by flushin&. chest tightness and pain. Patient 
discontinued treatment in cycle 1 due to a grade 1 HSR. 
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Nausea wu observed in 25 patients, but was grade 1 or 2 only. Vomiting occurred in 18 
patients, but was grade lor 2 only. Diarrhea occumd in 23 patients, and was grade 4 in 
two patients. Stomatitis occumd in 21 patients, and was grade 1 or 2. 

Cardiac dysrhythmia occurred in 6 patients, and was grade 4 in two patients: both had pre
existing cardiovascular abnormalities, includin& pericardia! effusion in one. 

Local toxicity due to extravasation of docetaxel was reported for two patients and 10 cycles. 

Thirteen patients experienced increased lacrimation that was moderate in four. 

• ChronJc Noa-hematologic Toxicities 

Fluid retention (peripheral edema or facial edema, pleural effusion, ascites, and/or 
pericardial effusion with or without weight pin) was observed in 30 (70") of patients, and 
was severe in 6. Fifteen patients had peripheral edema only, while 14 had pleural effusions 
and 2 had pericardia! effusions. While there wu no ca;;e of pleural effusion at baseline, 
12 patients did have pleural cavity Involvement at baseline. AU reported episodes or 
fluid retention were deemed posdbly or probably related to docetaxel. Three patients 
discontinued treatment due to flui:J retention (moderate or revere), one with a PR. 
The median o:umulative dose to onset of fluid retention was 314 mglm2• The duration ll)f 
fluid retention is unknown since most episodes were ongoing at the time of follow-up. 

Comment: 7he table below summarius pmnedicaJions admini.tten!t! to 8 paJients who eitMr 
withdrew treannenr for fluid retention (patients or hnd severe fluid retention 
(parienrs (Sec Table 31, 8.80.7 - 8.80.170) 

USE OF ANTIHISTAMINIS AND CORTICOSTEROIDS IN EIGHT PATIENTS 
EXPERIENCING MODERATE TO SEVEllE FLUID RETENTION 

Patient Medication Cycle Indication 

Benadryl 25·SO mg IV 4, 6 HSR Prophylaxis 
Benadryl PO 3,6 Rash Treatment - Benadryl SO mg IV 1 to 5 Prophylaxis 
Benadryl IM I Rash Treatment 

~ 

Benadryl SO mg IV 2 to 10 Prophylaxis 
+ Dcxamethasone 16 mg PO xSd 7 to 10 

Benadryl SO mg IV 1 to 6 Prophylaxis 
+ Dcxamethasone 16 mg PO xSd 7 
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Patient Medication Cycle Indication 

Benadryl SO mg IV 1 to 6 Prophylaxis 
+ Deumethuone 16 mg xi or 4d s. 6 

Benadryl SO mg IV 1to7 Prophylaxis 
+ Deumethasone 10 mg IV s, 6, 7 
+ Dewnethasone 16 mg PO xSd 6 
Benadryl IV 1and2 Therapeutic 
+ Deumethasone IV 1 Therapeutic 

Benadryl so ma IV 1 to s Prophylaxis 
+ Deumethasone 16 mg PO xSd s 
Benadryl so ma IV 1, 2, 3 Prophylaxis 

Comment: 71le median age of this group was 59 years (range 47-67 years); there were 6 
males and 2 females. Stx patienzs had pleural cavity involvetMnt a1 baseline. Four patierus 
had received surgery, four radiotherapy, and all systemic plalinum-based chemotherapy. 
1Wo patieNS required thoracenteses. Serum al!Jumln levels were normal In all; serum 
creatinlne levels were elevated in only 1 patient. 711ere were 4 PRs in the group, all with 
~evere reactions. 71le clinical benefit of QI.I)' one prttnellication Is dl/lfcull to discern. 

Skin toxicity occumd in 37 patients, and was grade 3 in two patients. Signs included 
erythema, pruritis, dry skin and desquamation. Twenty-nine patients had chronic toxicity, 
exceeding 22 days. The median cumulative dose to onset of chronic skin toxicity was 300 
mg/ m2• Nail disorder was observed in 26 patients; all but one had associated skin toxicity. 
Alopecia occumd in 30 patients; most had pre-existing incomplete alopecia due to prior 
chemotherapy. 

Neurosensory toxicity was observed in 29 patients, grade 3 in 4 patients. Patient had 
grade ~ pareslbesla due to prior chemotherapy and subsequently withdrew from 
docetaxel treatment due to moderate peripheral DCUritls. Frequent symptoms/signs were 
numbness/tingling and decrease in deep tendon reflexes. Fifteen patients experienced 
neuromotor sigr . three patients had grade 3 wealcness. Asthenia was seen in 34 patients and 
was severe in 4. Note that asthenia in patient 769 was also reported as neuromotor toxicity. 
Comment: Patlenl baseline grok 2 neurotoxicity is a protocol violation. 

• Laburatory Tests 

In 37 evaluable patients, elevations of the following panmeters were seen: SGP'I' (7 
patients), soar (9 patients), total bilirubin (1 patient), alkaline phosphatase (16 patients). 
Hypoalbuminemia (.S. 3 g/dl) developed in 3/41 patients. Grade 3 hypomagnesemia was 
observed in 1 patient. Only 4 patients developed increased cmtinine levels (grade 1 in all). 
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• Deaths OD Study 

There ~ one toxic death on this study in patient who experir ,1ced grade 4 neutropenia 
and bilateral pneumonia in cycle 2. Tlu:re were two deaths within 30 days of treatment in 
patient who suffered spinal cord compression in cycle 1 and died on day 12 of cardiac 
arrest, and in patient who died on day 12 of cycle 1 of a massive pulmonary embolism. 
There were twO additional deaths: patient died of progressive liver metastases l .S 
months after his last docctaxel infusion; and, patient died on day 38 of cycle 4 of 
pneumonia. 

5.15 Publications/ Abstracts 

Fossella FV, Lee DM, Shin M, et al. Taxotcre (Docctaxel): An Active Agent for Platinum
Refractory Non-Small Cell Lung Cancer (NSCLC): Preliminary Repon of a Phase II Study. 
Proc ASCO 13:336, 1994. Report on 44 patients: 32 were "platinum-refractory" on the 
basis of progyessive disease on platinum-containing chemotherapy, 10 had no response to~ 
2 cycles of platinum-containing chemotherapy, and 2 had recunence 3 and 8 months after 
adjuvant platinum-containing chemotherapy. Nine of 42 evaluable patients had PRs; median 
duration of PR was 17 weeks (from first documentation of PR to disease progression). 
Major toxicities included: myclosuppression, HSR, cumulative fluid retention syndrome, 
dermatitis, asthenia. Authors conclude safety profile is "acceptable". 
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S.16 Sponsor's Col1Clusioa.s 

The sponsor stares that the overall response rate of 20.S", median response duration of 30 
weeks, and median time to progression of IS weeks observed in NSCLC patients who failed 
carboplatin or CDDP Ire remarkable considering the experience with active platinum-based 
regimens in this disease. RPR's review of the literature indicates that CDDP, vindesine, 
vinblastine, mitomycin C and ifosphamide each have sing!-: agent activity > 15", and that 
the mitomycin C/vinblastine/CDDP regimen produces a 20" response rate as first line 
ther.ipy, but vnly a 6" response rate when used as second line therapy. The sponsor points 
out that the median time to progression of 15 weeks speaks to the therapeutic benefit of 
docetaxel for patients with stable disease. 

RPR claims that the feasibility of the recommended dose and schedule was confirmed in this 
study given the relative dose intensity achieved, and that overall toxicity did not jeopardize 
treatment compliance and tolerability. 

The usual toxicities encountered with taxoids were seen wi•.h docetaxel: neutropenia, nausea, 
vomiting, diarrhea, stomatitis, neurotoxicities, alopecia, nail disorders, anemia, and cardiac 
dysrrthmias. These were mild in general, except for the neutropenia. Hematologic toxicity 
was nol cumulative. Despite the high incidence of grade 4 neutropenia, only 12 patients 
experienced febrile neutropenia and only 9 patients had infections. 

Hypersensitivity reactions leading to treatment discontinuation occurred in only 1 patient who 
had a background of allergy. •This toxicity is now well-known and fully manageable.• 

Serious toxicities were febrile neutropenia, neutropenic infection, pleural effusion, asthenia, 
and there was one toxic death due to pneumonia during neutropenia. Neurotoxicit~, was not 
worsened by docetaxel. 

Fluid retention was unexpected as it was rarely reported in the phase I studies. Three 
patients discontinued treatment and six were classified as having •severe• cases; thus 
treatment was jeopardized "for 7" of the patients who had a benefit from docctaxel 
regarding tumor response.• Note that 12 patients had pleural cavity involvement at baseline, 
a well-known complication of lung cancer. 

"The risk: benefit ratio is in favor of docetaxel·in the treatment of patients with NSCLC, and 
specifically in those patients in whom cisplatin-<:<>ntaining combinations have failed.• 

S.17 Reviewer's Conclusioa.s 

The reviewer agrees with RPR that the overall response rate of 20.5" in patients previously 
treated with platinum-based chemotherapy is very promising, given the efficacy of earlier 
chemotherapy regimens in these same patients. Note that only 3/26 patients had a PR to 
VP16/CDDP (11.5" response rate) and 0/8 responded to VP16/carboplatin. Furthermore, 
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response rates were surpisingly similar for both the second and third line patients. 

Platinum-resistance was not rigorously defined in the treatment protocol. Hence, seven of 
the nine responders had received one prior chemotherapy regimen containing cisplatin, one 
responder had received two prior chemotherapy regimens containing cisplatin, and one 
responder had received three prior chemotherapy regimens, two containing cisplatin and one 
containing carboplatin. (This last patient represents a protocol violation.) Note that this was 
not the case in 2/3 breast cancer pivotal trials which very clearly defined anthr.icycline
resistance (fAX233 and TAX267). 

The hematologic toxicities of docetaxel are consistent with those reported for other taxoids 
and with the experience in the breast cancer pivotal trials. Again, the incidence of grade 3 
or 4 neutropenia is extremely high (8691\ ), but the incidence of febrile neutropenia was only 
27%. While the overall incidence of infections was low, 609' of episodes of infection (6/10) 
were associated witt: grade 4 neutropenia. 

Fluid retention ca JSed treatment discontinuation of docetaxel treatment in 3144 (7 91\) of 
patients in this ti.al. Note that fluid retention compromised treatment for 4/9 (4491\) 
responders, and for at least 8144 (1891\) patients in this trial. The median cumulative dose of 
docetaxel at onset of fluid retention, 314 mg/m2, was somewhat lower in this trial, 
corresponding to three cycles of treatment. In the bteast cancer pivotal trials, the median 
cumulative dose at onset of fluid retention was 540, 400, and 400 mg/m' for TAX233, 
TAX267, and TAX221, respectively. ~xisting cardiopulmonary conditions, including 
pleural cavity involvement by tumor, may have played a role in the development of fluid 
retention. 

The reviewer agt=i that managemCl\t of acute HSRs was not treatment limiting. Despite 
prior use of cis-platin, neurotoxicity did not appear to be exacerbated, although pat!'!llts with 
pre-existing grade 2 peripheral ncuropathy may not tolerate docetaxel well. 

Based on the infonnation presented for this single institution trial, the reviewer finds that any 
conclusion on the rislc/benefit ratio for docetaxel in the therapy of patients with cisplatin
treated NSCLC would be premature. Please refer to Section 5.27 (following the review of 
the T AX271 trial) for the reviewer's final conclusions. The reviewer does not agree that this 
study has demonstrated any significant benefit to use of dexamethasone 16 mg PO i.:S days as 
premedication in the prevention of severe fluid retention. 
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5.2 TAX271 

5.21 Protocol R.eview 

Title: Phase II Trial of RP 56976 in Patients with Non-Small Cell Lung Cancer Previously 
Treated with Platinum Based Cytotoxic Chemotherapy. 

Investlptors: H Burris MO, cancer Therapy and Research Center, San Antonio, TX 
T Dobbs, MD, Baptist Regional Cancer Center, Knoxville, TN 
P Eisenberg, MD, Marin Oncology Associates, Ross, CA 

Study Dates: 6/15/92 • 11/4/94 
Data Cut-off Date: 10/31/93 
Database Frozen: 6/23/94 

Review of Protocol Amendments: 

Four major amendments were incorporated into the protocol. These primarily addrcued the 
prophylaxis regimen for anaphylactoid reactions. The original protocol contained no 
provision for HSRs (hypersensitivity reactions) aince in &ropean trials, the incidence and 
severity of HSRs (219' mild/moderatt, 29' severe) were considered acceptable. 

Amendment 1 (5/12/92): Same as TAX270 

Amendment 2 (9/18/92): Same as TAX270 

Amendment 3 (5/17193): Pretreatment with diphenhydramine SO mg IV 30 minutes prior to 
docetaxel infusion and dexamethasone 8 mg bid PO for S days starting 1 day prior to 
docetaxel was mandated for all patients. Patients who are already receiving steroids for 
treatment or prevention of side effects shc:ild continue their regimen. 

Amendment 4 (1/24194): This amendment permitted the retreatment of patients who were 
CRs or PRs but who had withdrawn for reasons other than disease progression or HSR. 
(Same as TAX270) 

Design: 

This was a multicenter, open label phase II trial in patients with locally advanced or 
metastatic NSCLC previously treated with platinum based chemotherapy. The initial planned 
treatment was docetaxel in polysorbate 80 at 100 mg/m2 IV over 1 hour every 3 weeks. 

nbjectlves: 

The primary objectives were to 1) estimate the objective response rate znd duration of 
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Request for lnfonnatlon 

Amendment to NDA II 20,449 

TAXOTERE• (Docetuel) for bijection Concentrate 

From: Division of Oncology and Pulmonary Drug Products, HFD-150 

To: Rhone-Poulenc Rorer Pharmaceuticals, INC. 

Date: May 17, 1995 

Information to be Conveyed to the Spomor: 

The purpose of the End-of-Phase 2 Meetings on June 6, 1995, wi1l be to determine whether 
the proposed clinical plans are adequate for submission for the indications in breast (first line) 
or lung cancer (first or second line). This meetln1 Is not Intended to deal with specific 
safety, pbarmacolo11/toxlcol01Y or chemistry Issues. 

Please provide the following materials on or before June l, 1995. 

Breast Cancer: First Line 

1. U pdatcd versions of the protocols for each of the ongoing phase 3 trials: 
TAX303, TAX304, and TAX311 

2. A list of questions to be discussed at the meeting 

Non-Small Cell Lune Cancer: First and Second Line 

1. A list of questions to be discussed at the meeting 



response, 2) determine the toxicity and reversibility of toxicity, and 3) determine the 
phannacoldnetics of docetaxel in patients with nan-small cell Jun& cancer. 

Patient Population: · 

The inclusion and exclusion criteria are Identical to those for TAX270 (see appendix). In 
brief, eligible pai:ienlll were male or female, over 18 years, with histologic proof of 
metastatic NSCLC. They must have at least one bidimensionally measurable lesion, a life 
expectancy of 2 12 weeks, and a bUelille ICamofsky PFS 2 60". They should have 
received no more than two prior chemotherapy regimens, and at least one must have 
contained cisplatin or carboplatin. Comment: Clsplalln·mls:ance was not rigorously 
dejlnm in tM protocol. 

Procedure: 

Patienlll will receive docetaxel in polysort>ate 80 at 100 mg/m2 iv over 1 hour every 3 
weeks. Study medication wu supplied u a concentrated solution containing 40 mg/ml in 
polysorbate 80 for intravenous administration. The overall procedure for drug administration 
is the same as for T AX270. 

No prophylactic use of antiemetics, colony-stimulabn& factors, or antiallergics was permitted 
prior to the initial infusion. Following the acceptance of amendment 3, however, 
pretreatment with diphenhydramine and dexamethasone prior to infusi,..ns was mandated. 

If patients demonstrate a CR, PR, or stable diase, treatment will continue until there ii 
evidence of disease progression or unacceptable toxicity. Treatment could be delayed no 
more than I week to allow recovery from a prior toxicity. A maximum of two 25 'I' dose 
reductions wu permitted per patient (100 to 1S mg/m2 and 7S to SS mg/m2). Guidelines for 
dose redlictions were the same as in TAX270. 

Efficary Deiinltlons: 

Responses required verification on two different occasions separated by 4 weeks. A CR was 
defined u disappearance of all tumor. A PR was defined u a SO% or greater decrease in 
the sum of the products of the diameters of measurable lesions with no increase in size of 
any lesion or appearance of any new lesions. Pro1ressive disease was defined as a 2S'l' or 
greater increase in the size of a meuurable lesion, or appearance of a new lesion. 

Response duration was defined as follows: for CRs, the time of documentation of the CR to 
disease progression; for PRs, the time of initial dose of docetaxel to disease progression. 

Tumor measurements were to be recorded at the end of every cycle by physical examination 
or chest xray; radionuclide scans, CT scans were to be repeated at the end of every 2 cycles. 
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Comments: Response durolion as dqtntd In thl.s trial (from the start of therapy to the time 
of progression) may glw an irlflattd llllGSUl'VMnl of thJ.s Important clinical endpoint. Other 
than perjomuu11¥ SllllllS, the protocol dots not ~v t1llY quality of life measures. 

Toxicity Definitions:· 

Toxicities were sraded on a scale of O to 4 usin1 the NCI Common Toxicity Criteria (see 
appendix) and recorded for each treatment cycle. 

Statistical Plan: 

A two-staae desirn was used: accrual was to be discontinued if no responses were observed 
in the first 20 patientS; If at least 1 response Is observed in the initial cohort of patients, then 
an additional 20 patients would be accrued. 

5.22 Study Conduct 

The TAX271 trial was spontored by RPR. Patients were accrued to three centers in the US 
(30 wete treated at San Antonio, and 7 each at Knoxville, TN, and Ross, CA). The study 
was monitored by the Quality Assurance Department of RPR and all case report fonns were 
processed by RPR. The database was frozen on 6/l3194. 

5.23 Efficacy Results 

EllalbWty: 

Forty-four patients were entered: 8 patients were ineligible and 1 nonevaluable for response; 
hence, 35 patients were evaluable for efficacy. All 44 patients were evaluable for toxicity. 
Reasons for ineli1ibility were: no bidimensionally measurable lesion at baseline in 4 patients, 
brain metastases at baseline in 2, no documentation of platinum-failure in 1, and serious 
pneumonia at baseline in 1. In ad.iition, 1 patient was nonevaluable because of early death 
due to doc:etaxel-related pneumonia in cycle 1. 

Patient Withdrawals: 

Twenty-two :>t!ients withdrew for disease progression, nine di~. two withdrew consent, and 
1 was lost to follow-up. Four patients were on study u of 10/31/93. Among the 6 patients 
withdrawn due to toxicity, Shad mild to moderate fluid retention, and one had a severe 
cerebrovucular accident and 1rade 4 thrombocytopenia. Among the 9 deaths, 8 patients died 
from progressive disease (3 deaths occurred in conjunction with drug-related pneumonia), 
and I had recurrent pulmonary emboli. 

17 



Patient Characteristics: 

The median age of the 44 patients WIS S7.S years (range 43-77 years). The median bueline 
Kamofslcy perfonnance status WIS ~80'5. The male/female ratio WIS 0.8. The most 
ftequcntly diqnosed histoloaic subtype WIS ldenOcarcinoma, followed by squamous cell and 
iaJJe cell c:arcmoma. The 3 centers differed in rqanl to male/female ratio (ratio of 2.S at 
Knoxville, TN), baseline Kamofslcy PPS (57'-' of patients had a baseline PPS of 60-70" at 
Ross, CA), and frequency of tumor histologies (adenocarcinoma WIS present in only 1 
patient at Knoxville). The median time from first diagnosis to first infusion of docetaxel was 
9 months. Thirty-four patients had metastatic disease, 10 had locally advanced disease. 
One-third had one organ involved, the rest had ~ 2 oraans involved. The lun& was the 
major site of involvement (86"), with rcaional lymph nodes and pleura the next most 
common sites (32"). Other common sites were bone (2S") and liver (21 ">· Twelve 
patients had undergone suraery. Chemotherapy alone or in conjunction with radiotherapy 
were the major types of prior treatment. Seventeen patients had received VP16/CDDP, 9 
had VP16/carboplatin, and the remainder had other platinum-based re.cimens as first line 
therapy. Second line re1imens were too varie.:I to easily catego1iu. bight patients 
responded to first line therapy, includin& two CRs and 1 PR on VP16/CDl>P/Ifosphamide. 
No patients responded to second line chemotherapy. 

Concomitant medical conditions included 10 patients wltb cardloYUCular dbease 
(coronary artery disease In 3, perlcardltls/tamponade In 2 patlenu, arrtbml15 In 4, 
pulmonary embolism le 1). Comment: Given tht ducriptlons of disease Went, prior 
thtrapies, and concomitant illness, tht patients entered on this trial appear to be 
represen:11ive of tht patients with advanced NSQ.C seen In general medical practice, 
although some of them are clearly protocol violations. 

Drug Delivery: 

A total of 187 cycles were administered: 149 (80") at the initial planned dose of 100 
mg/m2, 2 (l ")at llS m1/m2, and 36 (19") at 7S m&fm2• The median number of cycles 
given was 4 (range 1-11). The median number of cycles WISS at Slit Antonio, but only 2 
or 3 at the other two sites, a significant difference. Treatment delays were related to non· 
hematologic toxicities in 14 patients and 20 cycles (due to fluid retention, •ati1uc, &rade 4 
neutropenia with pneumonia), and to non-dru&·related reasons in 8 patients and 12 cycles. 
Patient 528 was treated on a q4 week schedule-after suffering a DVT in cycle 3. Dose 
modification wu due primarily to hematologic toxicity in 8 patients and 8 cycles, following 
neutropcnic fever with or without infection. 

The median cumulative dose administered WIS 338 mg/m2; median dose intcusity given wu 
30.5 mg/m2/week; and the median relative dose intensity Wilt 0.91 (ran1e 0.!17-1.13). 
Overall, 40 patients achieved an RDI of > 0.7. 
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Emcacy Endpolnu: 

• Tumor Response Rate 

Amona the 44 patienu included in the intent to treat analysis, there were no CRs and 6 PRs 
fer an overall response rate of 13.69' (9!5" CI • S; 27). Ei&htecn patients had stable 
disease, 16 had progressive disease, and four were not evaluable. 

Five of the six patients who showed a partial response had locally advanced diseue; S of the 
responders were second line patients. Four responders had only lun1 involvement. The 
median qe wu 6S.S years. Comment: 11le revi~r agreu with the overall response rates 
given. All rr.sponde1'1 wtrt trtartd ar San Antonio, the site with the highest PMdian number 
of trtamtlnt cyclu delivered. 

Commenu: Th/ tai,i~ bllow summarlus the 6 partial ruponsu noted In the Intent to treat 
population as rtcor:Ud In Table 28 of Data Ustlngs, 8.86.32 • 8.86.96. Tumor situ In bold 
typeface had complete regrusions: sltufollowtd by an• had miQor regrusions (75% or 
bitter). All patients had ar kast one bldlmensional indicator kslon at baseline that met the 
protocol-deflned size requirements (2 cm x 2 cm for lulons on CT scan or ultrasound; 1 cm x 
J cm for lesions on chat xray or plrysical tJCam) ucept for patients whose 
lesions were slightly undeTJib!d. Nott that patients had miQor ruponses in a 
lesion ~ 5 cm (In lung). 

RESPONSES (ITJ') • T AX271 

Patient Number Sites of Response Response Duration 
(Bldlmeoslooal Lesions) (weeks 

Lung• 17+ 

Lung 26 

Luna• 29 

Lung• 29 

Lung (2)* 18+ 

Lung• 23 

• Response Duration 

The median duration of response in all responding patients (intent to treat analysis) was 26 
weeks. Two or 6 responders were censored due to no documentation of prog~lon 
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before the c:ut-orr date. Comment: TM revl~r aectpts RPR's response duralions as 
giwtn In Table 4.02b of the study repon (8.83.116), Including 29 weeks/or portent TM 
dlJle of progression for thls portent Mltl.I' recorded In the Paradox 5.0 for Windows jilts 
Installed on 10128194. 

• Other Endpoints 

The median time to first response was 6 weeks (ran1e 5-11) in 6 evaluable patients. The 
median time to proaression was 12 weeks (ranJe 2-29 weeks) amon1 all treated patients 
(7/44 patients were censored due to no documentation of propession before the cut-off date). 
The median survival time for all treated patients was 6 months (23/44 patients were 
censored). Comment: 771ue additional tfflcacy endpolnlS were not protocol-de.fined 
objtctiwts. Survival, In panlcular, is of limited valut In the phast JI setting. 

• Quality or Ule AD FllUents 

Table 6.32 of the study repon (8.83.263 • 8.83.269) reveals that there was no significant 
change in performance status in the majority of patients in this study, althouah the number of 
patients with PFS determinations dropped from 44 at baseline to 21 at cycle 4 and to 13 at 
cycle 6. Review of PFS values for all patients by cycle, includina end of study assessments 
(Table 12 of data listings, 8.84.115 - 8.84.179), revealed 8 patients with 2 30" decline in 
PFS over baseline while on the study. 

Table 6.29a of the study repon (8-83-248) presents the evolution of tumor-related pain for 9 
patients tracked throuah cycle 4. One patient was noted as improved, 4 patients as 
unchanged, and 4 as worsened. Analaesic use was recorded in Table 32 of data listings, 
8. 86.257 • 8. 86.294. Again, only one of 14 patients requirin1 analaesics (and for whom 
data was available at baseline and at cycle 4) had an improvement in analgesic requirement, 
five had enentially no change in requirement, and right patients had worsening as 
derr.onstrated by the use of additional and/or stronacr analgesics. Patient 514 with 
improvement in tumor-related pain and analgesic requirement was a PR. 

Tumor-related symptoms other than pain consisted primarily of cough, dyspnca, anorexia, 
and fatigue. Table 6.30a of the study repon (8.83.256) presents the evolution of tumor
rclatcd symptoms for 14 patients tracked through cycle 4. Two patients had improvement in 
cour;h . and two patients had improvement in dyspnca 

Comment: The reviewer examined Tobit 23 of rht data listings (8.85.271 • B.85.308) which 
recorded rumor-re/Qltd symptoms for 33 paritnlS QI baseline bUI only for 7 portents QI cycle 
4. Despite this the following symptoms were reponed as •Rtcovered or RtCOW!red with 
Seq~lat •, even though they wtrt graded as mild to moderaJt in sewtrity QI recow.ry: 
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Tumor-Related Patient Number Tumor-Related Patient Number 
Symptom Symptom 

Anorexia Weicht Loss 

Hemoptysis Hoarsenesa 

Dyspnea 
' 

Peripheral Edema 

Cough 

A lluly uplanatlonfor tM discrepancy injfndings between tM study rtpon and dala listings 
Is that IM latter showed improvemelllS in any and all symptoms, ewn those lasting only l or 
2 cycles. Note that or the 15 patients with any lmpro•ement ID tumor-related symptoms, 
only 2 are PRs This sugests that some patients may have bad transient 
symptomatlc benefit from treatment, nen without acbieTID& a major tumor response. 

5.24 Safety Results 

The most frequent possibly or probably related AEs wm: leulcopenia and aranutocytapenia 
(43 and 40 patients, respectively), asthenia (30 patients), alopecia (29 patients), skin (25 
patients), neurosensory and neuromotor (23 and 14 patients each), stomatitis (18 patients), 
anemia (17 patients), fluid retention (16 patients), pulmonary (10 patients), HSR (10 
patients), infection, diarrhea, and nausea (9 patients each). 

Overall, IS patients experienced 35 serious AEs that were possibly or probably related to 
study drug. Eight patients died within one month of their last drug infusion, 7 patients of 
progressive disease (3 deaths occurred in conjunction with drug-related pneumonia), and one 
due to recurrent pulmonary emboli from a known inferior vena cava clot. Ncte that a ninth 
patient died 33 days after docetaxel treatment of proaressive disease 

• Acute Hematoloalc Toxicities 

Leukopenia was observed in all 41 patients evaluable for this analysis (patient did not 
have blood counts between days 2-19 of any cycle, and patients 502 and 504 had G-CSF in 
all cycles and were excluded). Forty patients had neutropenia, pe 3 in 6 (15'1!.) and grade 
4 in 29 (71 'Jli). Out of 187 evaluable cycles (with at least one blood count between days 6-
15) 77 (52 'J1i) showed grade 4 neutropenia. There was no significant difference in the 
incidence of grade 3 and 4 neutropenia between cycles at 100 or 15 mgim2• There was no 
relationship between neutropenia and number of prior chemotherapies or time since last 
chemotherapy. The median neutrophil nadir was 0.2 x lc3/mm3 (range 0.0-2.0) and the 
median day to nadir was 7 dars (range 6-35). The median neutrophil nadir was lower for 
the 100 than for the 75 mg/m dose (0.4 vs 0.9 x lc3/mm3). The median duration of grade 
3 or 4 neutropenia was 7 days for both dose levels; only three cycles failed to show recovery 
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of neutrophil count by day 22±3. 

Thrombocytopenia was observed in 2 patients and 7 cycles. One patient had arade 4 toxicity 
requiring platelet transfusions, and associated with positive occult blood in stools and a 
cerebrovascular accident (patient . . -This patient was removed from study. 

Anemia was observed in 41 of 43 patients, and was &tide 3 in four patients and grade 4 in 1. 

Febrile neutropenia (fever > 38"C with &tide 3 or 4 neutropenia) occurred in 10 patients 
and 14 cycles. Grade 4 neutropenia developed in 13 of these 14 treatment cycles; these 
cycles were all dosed at 100 maim'. Eleven episodes of infection occumd in 9 patients. 
Grade 3 or 4 neutropenia was observed in 6/11 episodes of infection. 

• Acute Noa-bematoloalc Toxk:ltles 

Hypersensitivity reactions: Ten patients experienced 15 episodes of HSR; no episode wu 
grade 3 or higher, 9/15 episodes occurred despite premedication with diphenhydramine + 
steroids. The majority of these reactions occurred during the infusion, often within the first 
fifteen minutes of th" infusion, manifested by flushing and dyspnea. Comment: No 
conclusions can ~ drawn rt:garding tM ej/fcacy of mry oM pl'OMdicalion ngimen in 
preventing/~liorati11g HSRs. 

Nausea was observed in 9 patients, and was grade 3 in three patients and grade 4 in I. 
Vomiting re!ated to docetaxel occumd in 3 patients, but was grade 1 or 2 only. Diarrhea 
occurred ;,, 9 patients, and was grade 3 in one patient, and grade 4 in another. Stomatitis 
occurred in 18 patients, and was &rade 3 in only 2 patients. 

• Chronic Noa-bematoloalc Toxicities 

Fluid retention (peripheral edema or facial edema, pleural effusion, ascites, and/or 
pericardia! effusion with or without weight gain) was docetaxel-related in 16 patients and 
severe in 2. Five patients had peripheral edema only, while 7 had pleural effusions and 2 
patients had pericardia! effusions. !'1ive patients discontinued treatment due to fluid retention. 
The median cumulative dose to onset of fluid rr.tention was 497 mglm2• Weight gain was 
not related !O fluid retention. 

Comment: The table below sumtNJriz.es prtnwlicallons administtml to 6 palitnts who tltMr 
withdrew from trtarment for fluid retention (patients or had stvert: 
fluid rtttntion 
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USE OF ANTIBISTAMIND AND CORTICOSTEROIDS IN SIX PATIENTS 
EXPERIENCING FLUID llTENTION 

Patient Medication Cycle Indication 

None - -
Benadryl 50 mg IV I only "Therapeutic• 
+ Solumedrol 100 mg IV 
Benadryl 50 mg IV 2 only Prophylaxis and 
+ Solucortef 100 mg IV "thuapeutic" 
Benadryl 50 mg IV 3 only Prophylaxis 
+ PredniJone 50 mg PO 
Solucortef 100 mg IV 3 only "Therapeutic" 
Benadryl 50 mg IV 4 to 11 Prophylaxis 

Benadryl 50 mg IV 1, 3, 4 Prophylaxis 
Dexamethasone 20 mg IV x I 4 to 10 Prophylaxis 

None - -
Benadryl 50 mg IV 1, 2 Prophylaxis 
+ Dexamethasone 20 mg PO x2d 
Benadryl 50. mg IV 2 "Therapeutic" 
Benadryl 50 mg IV 
+ Dexamethasone 20 mg IV 3,4 Prophylaxis 
+ Dexamethasone 20 mg PO x3d 4 only Prophylaxis 
Benadryl 25 mg IV 5,6 Prophylaxis 
+ Dexamethasone 16 mg PO x5d 
Benadryl 25 mg IV 7 only Prophylaxis 

Benadryl 25 mg IV 1 only Prophylaxis 
+ Dexamethasone 16 mg PO x5d 
Benadryl 25 ma PO 2 Insomnia 
Dexamethasone 16 mg PO x5d 2 to s Prophylaxis 
Dexamethasone 8 mg PO qd s Brain Meta~tases 

Comment: '11le n!Uian age of this group was 59 years (range 5().69 years); Jwere males 
and 3 females. Fi~ palienrs had lung involvcnent, 1 had a pleural effusion, and 1 had a 
p;:ricardial dfusion at baseline. 1Wo palients had received surgery, three radiotherapy, and 
all systemic platinum-based clwnotherapy. Serum albumin k~ls were abnormal in 4; serum 
creatinine le~ls were elevaled in 3 palienrs. '111ere were 3 PRs in the group, all with 
11Wderate reactions. '11le clinical benefit of Q1JJ one premedication cannot be discerned. 

Skin toxicity occurred was docetaxel-related in 25 patients. One patient experienced grade 3 
and 2 patients grade 4 ioxicity. Signs included erythema, pruritis, dry skin, maculae, 
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papulae, and exfoliation. Nail disorder was observed in S patients, only one had associated 
skin toxicity. Alopecia occurred in 30 patients; most had ~sting incomplete alopecia. 

Neurosensory toxicity was considered docetaxel-related in 23 patients, grade 3 in 2 patients. 
Frequent symptoms/si1ns were numbness/lin&lina and decrease in deep tendon reflexes. 
Fourteen patients experienced neuromotor sians, six patients had grade 3 weakness. Other 
toxicities reponed were grade 4 blindness (in a patient who also had a cerebrovascular 
accident), grade 1 or 2 headache, and grade 1 or 2 constipation. Asthenia was seen in 30 
patients and W&S severe in 6. Forty-six cycles or A.Es were coded u botb neuromotor 
under NCI criteria and as uthenla (COST.ART) lnvolrin& 16 .-tlents. Thirteen of these 
patients had fatigue or weakness. Thus, the number of neuromotor events may be inflated. 

• Laboratory Tests 

In 43 evaluable patients, elevations of the following parameters were seen: SGPT (12 
patients), SGOT (13 patients), rota! bilirubin (9 patients), alkaline phosphatase (19 patients), 
hypocalcemia (15 patients), hypomagnesemia (9 patients). Ten patients developed increased 
creatinine levels (grade 3 in one). 

• Deaths on Study 

There were 9 deaths on study if patient is included (died 33 days after docetaxel 
infusion). Eight patients died from prosressive disease (3 deaths occurred in conjunction 
with drug-related pneumonia), and 1 had recurrent pulmonary emboli. Comment: PalttnJ 

lilcely represtnJS a toxic death. 

Patient Number Cause of Death 

Grade 4 neutropenia and pneumonia on cycle 1, day 8; died on day 13 
Autopsy revealed widespread metastatic disease. 

Progression of lung diseue, cycle 4 

Progression of lung disease, cycle 3 

Brain metastasis, with uncal herniation, cycle 2 

Disease progression, cycle 2 

Pulmonary emboli from inferior vena cava source, cycle 2 

Bilateral pneumonia, cycle 3 

Grade 3 neutropenia, rt pleural effusion, progressive lung diSNSC, 
possible pneumonia, cycle S . 
Disease progression, cycle 1 
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5.25 Publications/ Abstracts 

There were no publications. 

5.26 Sponsor's Conclusions 

RPR claims that the feasibility of the recommended dose and schedule of docetaxcl was 
confinned in this study. "1 be relative dose intensity of O. 9 shows that overall toxicity did not 
jeopardi7.e treatment compliance and tolerability. 

The usual toxicities encountered with taxoids were seen with docetaxel: neutropenia, anemia, 
nausea, vomiting, diarrhea, stornatitis, neurotoxic:ities, alopecia, and nail disorders. These 
were mild in general, except for the neutropenia. Hematologic toxicity was not cumulative. 
Despite the high incidence of grade 4 neutropenia, only 10 patients experienced febrile 
neutropenia and only 9 patients developed docetaxel-related infections. RPR points out that 
infection is the major complication of patients with lung tumors and has a significant impact 
on their survival. 

Serious toxicities were febrile neutropenia and neutropenic infection. There were no toxic 
deaths, although one patient died due to pneumonia durin& neutropenic fever, associated with 
progressive disease. 

Hypersensitivity taetions did not lead to ttcatment discontinuation in any patient. RPR 
contends that "this toxicity is now well-known and fu~ly manageable.• Neurotoxicity was not 
worsent.d by docetaxel. 

Fluid retention was unexpected as it was rarely reported in the phase I studies. Five patients 
discontinued treatment and one additional patient was c.lassified as •severe•; thus treatment 
was jeopardized "for 11.4 '5 of the treated patients despite the clinical benefit these patients 
experienced from docetaxel regarding tumor response.• Note that 14 patients had baseline 
pleural disease, a well-known complication of lung cancer. 

"The risk: benefit ratio is in favor of docetaxel in the treatment of patients with NSCLC, and 
specifically in those patients in whom cisplatin-containing combinations have failed." 

5.27 Renewer's Final Conclusions 

The reviewer agrees that the overall response rate of 13.6" in patients previously treated 
with platinum-based chemotherapy is optimistic, given that 0/32 patients in this trial 
respondlld to second line therapy prior to entry. In addition, response rates were surpisingly 
similar for both the second and third line patients. 

Cisplatin-rcsistancc Will not rigorously defined in a prospective manner in the treatment 
protocol. Hence, four responders had received one prior chemotherapy regimen containing 
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cisplatin, one had received one prior chemotherapy regimen conlaining carboplatin, and one 
had received three prior chemotherapy regimens, one of which contained cisplatin. (This last 
patient represents a protoeal· violation.) 

The T AX27 l multic:enter trial in previously treated patients, found the overall response rate 
for doc:etaxel to be somewhat lower than that reported for the single institution T AX270 trial 
(13.6" vs 20.5">· This fi&ure is more typical of the performance of known "active• agents 
in this disease. Pooling the 88 patients from TAX270 and TAX271 together, the overall 
response rate for all treated patients was 17" ( 15/88); similarly, the overall response rate 
was 17" for second line patients (10/58), and 17" for third or man: line patients (5/30). 
Locally advanced disease patients experienced a response rate of 36" (5/14), as compared to 
metastatic disease patients with only 13.5" (1Qn4). Althouah the number of locally 
advanced patie.nts is small, this trend is consistent with conclusions from a published meta· 
analysis (Donnadieu et al, 1991) which showed superior response rates in patients with stage 
m versus stage IV NSCLC. 

The median response duration as defUled by the investigator leads to an inflated value since it 
includes time to first response. Hence, the true duration of a PR in these trials is probably 
closer to 20 rather than 30 weeks. The sponsor's contention of clinical benefit to patients 
with disease stabili1.ation must be weighed against docetaxel's safety profile. Review of PFS 
values of patients on study proved inconclusive &iven the lar&e numbers of patient 
withdrawals for disease progression . patients, respectively), and the occurrence of 
serious AEs in 12 and 15 patients during the coune of each trial. Other QOL measures were 
not formally evaluated prospectively. lnsufficent data is presented on analgesic use and 
tumor-related symptoms to draw any definite conclusion of clinical benefit of docetaxel for 
many of the patients. 

The hematologic toxicities of docetaxel are consistent with those reported for other taxoids 
and with the experience in the breast cancer pivotal trials. The incidence of grade 3 or 4 
neutropenia in both trials is extremely hi&h (86" in tach), but the incidence of febrile 
neutropenia was low at 22" (27" in TAX270). While the overall incidence of infections 
was also low, 6/ 11 (5.5 ") of episodes of infection were associated with grade 3 or 4 
ncutropenia. Thi~ figure is very similar to that found in TAX270 (60">· 

Fluid retention caused treatment discontinuation of docetaxel treatment in .5/44 (11.4") of 
patients in the TAX271 trial. Note that fluid retention compromised treatment for 3/6 (50") 
of responders, and for at least 6144 (13.6") patients. The median cumulative dose of 
docetaxel at onset of fluid retention, 497 mg/m1, was in keeping with that reported for the 
breast cancer pivotal trials (the median cumulative dose at onset of fluid retention was 540, 
400, and 400 mg/m' for TAX233, TAX267, and TAX221, respectively). ~sting 
cardiopulmonary conditions,. including pleural cavity involvement by tumor, may have played 
a role in the development of fluid retention. 

The reviewer agrees that manaaement of acute HSRs was not treatment limiting. Despite 
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prior use of cis·plalin, neurotaxicity did not appear to be cuceriJated, altho:igh patients with 
pre-existing ande l peripheral neuropathy may not tolerate docelaxel well. 

Patients with unreu :table or metastatic NSCLC are typically treated with a first line 
chemotherapy regimen for pamanon. In the case of treatment failure, these patients often do 
not receive any other chemotherapy treatment due to their overall poor prognosis and 
sequelae from prior therapy. In f'lct, use of chemotherapy as first line therapy for these 
patients remains controvcrsial. 

Despite the promising single agent activity demonstrated in these two phase II trials, well· 
controlled, randomiz.ed clinical trials would be required to fully evaluate docetaxel as a 
second line agent in the setting of metastatic or locally advanced NSCLC. Such trials should 
focus heavily on quality of life issues defined in a prospective manner. The benefit of 
premedication(s) in the prevention of severe fluid retention should also be evaluated. Based 
on the information presented for the twO pivotal trials in cisplatin-treated NSCLC patients, 
T AX270 and T AX271, the reviewer does not agree that the risk/benefit ratio favon 
docetaxel for approval. 

27 



OVERVIEW - NSCLC PIVOTAL TRIALS 

Endpoint TAXD2 TAXZ88 TAX231 TAX223 TAX270 TAX271 

Prlmlr1 Study 8lt9 MD .. Slun EORTC MD s.. 
Anderlon Antanlo Kntlmo Anderson Antonio 

llaponse Ra'9 (%1 31.7 27 20.1•• 21.4 20.1 13.6 

Rapon" Durltlon 19 28 23 41 30 26 --- _.. -- --- wnka Wffka 

Neutr01*1la. GnMle 97 93 87 81 86 86 

314 '"' of patien1al 

Febrle Neutropenle 24 36 27 . 17 27 22 
!'Mo of NtitnUI 

lnfectlona with &7 83 43 82 60 && 
Gracie 314 
Neutr0penla 1%1 

Acute HSRI l'Mo of 37 29 73 29 27 23 
trleted prientsl 

Fluid Retention-Any 88 46 41 46 88 36 
I'll. of treated 
patients I 

Fluid Retention· 22 10 2 12 18 14 
Serious ('Mo of 
treated p8tientsl • 

Medlen Curnutatlve 306 476 442 403 314 497 
0011 to 011Mt· Auld maim' ""'''"' molm1 motm' molm' molm' 
Retention 

Medlen Cumul8tlve 206 398 300 623 300 300 
Dol8 to Onset· Sldn motm' """'"' molm' mo/m' motm' mg/m• 
Toxicity 

N1'.1ro1en1ory (% of 69 80 43 38 87 62 
trleted p8tlents) 

Neuromotor !'It of 27 27 8 6 36 32 
treated p8tlentsl 

Althenla 1% of 88 83 61 60 79 68 
treated petlmtsl 

•lncludu .a patlema with- tluld rtNnllon. end.,, patllntl who withdrew from treebnent due 
to fluid retantlon, regerdleu of .-ertty 

.. Partial ruponua anly 
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REVIEWER NOTE 

At the time of the 1111!-mlnlon of the Safety Update Report (11/7194), Rhone-Poulenc 
Rorer stated their clilm relatlft to die DOIH""ll cell hlq e1ncer indication aow reads: 

•No11-11DAU cell luq Cl-er: Tuoeere- (docetu:el} for 1"'ectlon Concentrate Is 
ladleated for the treatment of patleatl with locally ad•aaced or metastatic non
smaU ceU luq cancer after failure of platlaum-bued cbemotberapy•. 

1be only cbanae made refleda deletion or the word •e•en•. 

In llPt of this cbaap, tbe follnwlna ltUdlel r.r dOo!'.etaxel as flnt Une therapy for 
NSCLC, TAX232, TAX26P, TAX231, aad TA.ml, should be considered supportive 
rather tbaa pl•otal. Studies TAX270 aad TAX271 e•aluatlaa docetaxel u second Une 
therapy for NSCLC remain pivotal. 
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6. NSCLC Pivotal Trials • Flnt JJne 1benpy 

6.1 TAX232 

6.11 Protocol Review 

Title: Phase II Trial of RP S6976 in Patients with Non-Small Cell Luna Cancer Previously 
Untreated with Cytotoxic Chemotherapy. 

Investl&ator: F Fouella, MD, MD Anderson Cancer Center, Houston, 'i"X 

Study Dates: 7 /92 • 2/93 
Dati. Cut-orr Date: l0/3 l/93 
Database Frozen: 6/17/94 

ReYleW or Protocol Amendments: 

Two major amendments weze incorporated into the protocol. These primarily addressed the 
prophylaxis reaimen for anaphylactoid reactions. The oriainal protocol contained no 
provision for HSRs (hypersensitivity reactions) since in European trials, the incidence and 
severity of HSRs (21" mild/moderate, 2" leYere) were considered acceplable. 

Amendment 1 (S/12/92): For anaphylactoid reactions of &ride 1, 2, 3 (by NCI Toxicity 
Criteria), treatment with dexamcthuone 10 "11& IV and diphenhydramine SO ma IV will be 
permitted 30 minutes prior to resumption of an interrupted doceiaxel infusion. For &rade 4 
~ctions, the patient will 10 off study. 

Amendment 2 (9/18/92): All patients may be pre-treated with diphenhydramine SO m1 IV 
30 minutes prior to dOl.'etlXel infusion. If delpite pre-treatment, the patient experiences an 
anaphylactoid reaclion of pade 1, 2, 3, then treatment with dexamethasone 10 ma IV will be 
permitted 30 minutes prior to resumption of an interrupted docetaxel infusion. For 
subsequent infusions, pati£llts should receive dexamethasone 20 mg PO 12 houri !)rior and 
diphenhydramine SO ma IV 30 minutes prior to dncetaxel infusion. 

This was a sin1le institution, open label phase II trial in patients with locally advanced or 
metastatic NSCLC previously untreated with chemotherapy. The initial planned treatment 
was docetaxel in polysorl>ale 80 at 100 ms/m2 IV over 1 hour every 3 weeks. 

Objectives: 

The primary objectives were to 1) estimate the objective response rate and duration of 
response, 2) determine the toxicity and reversibility of toxicity, and 3) determine the 
phannacokinetics of docetaxel in patients with non-small cell luna cancer. 
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Patient Population: 

The inclusion and exclusion criteria are provided In the appendix. In summary, eligible 
patients were male or female, over 18 yem, with hlstoloaic proof of meiucatic NSCLC. 
They must have at least one·bidimenslonally measurable lesion, a life expectancy of~ 12 
weeks, and a bueline Kamofsky PPS~ 60'5. Patients should not have clinical evidence oi 
con1estive heart failure or unstable an1ina, evidmce of brain melUWel, or peripheral 
neurapathy > 1rade 2. They should not have received prior chemotherapy. Previous 
radiotherapy was permitted, but not to a Kite used to assess response. Non-evaluable lesions 
included bone lesions, malipant effusions, pulmonary lymphanJitic spread, abnormal T.FTs, 
and abnormal tumor markers. 

Procedure: 

Patients will receive docetaxel in polysorbate 80 at 100 m1/m2 IV over 1 hour every 3 
weeks. Study medication wu supplied as a concentrated solution containin1 40 mg/ml in 
polysorbate 80 for intravenous administration. Just prior to use, the solution must be diluted 
with 6 ml of 5" dextrose or 0.9" saline. 'I1le llPPJopriAte amount of dru1 is further diluted 
in 250 ml of 5" dextrose or 0.9'5 saline and ldministered u a continuous IV Infusion usinJ 
a peristaltic pump. 

No prophylactic use of 111tiemetics or antiallaJlcs wu permitted prior to the initial infusion. 
Followln1 the acceptanee of amendment 2, however, pretreatment with diphenhy. 'Yline 
prior to infusions was permitted. No prophylactic use of colony-stimulating fac:ton. wu 
permitted; G-CSF may be Jiven to patients with febrile ~ 38'C) neutropenia srade 4, 
asymptomatic neutropenia grade 4 lastin1 > 7 days, or asymptomatic neutropenia grade 3 
lasting > 14 days. 

If patients demonstrate a CR, PR, or stable disease, treatment will continue until there is 
evidence of disease proJression or urw:ceptable tolticity. Treatment could be delayed no 
more thlll l week to allow recovery from a prior toxicity. A maltimum of two 25" dose 
reductions was permitted per patient (100 to 75 ms/mz and 75 to 55 mitm2). Patients 
experiencing febrile ~ 38'C) neutropenia grade 4, uympt.>matic neutropenia grade 4 lasting 
> 7 days, or thrombocytopenia 1rade 4 were allowed a 25~ dose reduction. Other 
conditions in which a 25" dole reduction was permitted were: srade 4 vomiting despite 
antiemetic prophylaxis, grade 3 or 4 diarrhea despite antidiarrheal treatment, and grade 2 
peripheral neurotoxicity. Treatment wu stopped in the case of grade 3 peripheral 
neurotoxicity and severe HSRs occuning despite •maJtimum pretteatment with corticosteroids 
and antihislamines". 

Emcacy Deftaltloas: 

Responses required verification on two different occasions separated by 4 weeks. A CR was 
defined as disappearance of all tumor. A PR was defined as a 50" or greater decrease in 
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the sum of the products of the diameters of measurable lesions with no inc:reue in size of 
any lesion or appcaranc:e of any now lesions. PrOJ?elSlve dinse wu defined u a ~" or 
1reater increase in the size of a measurable lesion, or appearance of a new lesion. 

Response duration wu defined u follows: for CRI, the time of documeniation of the CR to 
disease prosression: for Pl\s, the time of initial dose of doceluel to di.ue ~l'ession. 

Tumor meuurements were to be recorded at the end of every cycle by physical examination 
or c:hest xray. Radionuclide ans and CT IClllS were to be repeated at the end of every 2 
c:yc:les. 

Comments: Response dJlra1lon as d(/IMd In this trial (from the Slan of therapy to the time 
of progression) may give an l'l/lal«l measumnent of this Important clinical endpoint. Other 
than performance statw, the protocol dou not d(flne any qUDllty of life measuru. 

Toxicity Deflnltloas: 

Toxicities were 1raded on a scale of 0 to 4 usin& the NCI Common Toxicity Criteria (see 
appendix) and recorded for eac:h treatment 1.-yr.le. 

Statistical Plan: 

A two-stage design wu used: accrual was to be discontinued if no resporuies were obmved ' 
in the first 20 patients; if at leut I response is observed in the initial cohort of patients, then 
an additional 20 patients would be ICCnled. 

6.12 Study Conduct 

The TAX232 trial was sponsored by RPR. Patients were ICCfUed to a sin&le center in the 
US (MD Anderson Cancer Center). The study wu monitored by :h: Clinical Research 
Department of RPR and all case report forms were processed by RPR. The daiabase wu 
frozen on 6117194. 

6.13 Efficacy Results 

EU1lbWty: 

Forty-one patients were entered: 4 patients were ineli1ible and 2 nonevaluable for response; 
hence, 35 patients were evaluable for efficacy. All 41 patients were evaluable for toxicity. 
Three ineli1ible patients did not have bidimensionally meuurable lesions; an additional 
patient wu consideted ineli&ible due to pre-existinJ superior vena c:ava syndrome and, 
hence, a shorter life expectancy and unstable cardiovascular status. Two patients were 
deemed nonevaluable due IO absent post-baseline tumor measurements; in the case of patient 

an acute HSR interrupted the cycle 2 infusion and no further treatment wu 1iven. 
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Patient Withdrawals: 

Thirty patients withdrew for di•• proaression, and two died (one due to drug-related 
neutropenic pneumonia, one due to dileue piOIJ'CSSion). Three withdrew consent: two due 
to physician discn:tion, and one with a PR who felt he had reached maximum benefit from 
docetuel. One patient was on study u of 10/31193 with stable dilClllO. Among the 5 
patients withdrawn due to toxicity, 1 had a 11evere HSR, 3 had moderate asthenia, and 1 had 
severe pleural effusions. 

Patient Cbarac:teristlcs: -

The median qe of the 41 patients wu 63 yean (ranae 39-75 yean). 1be median baseline 
Karnofsky perfonnance ltatul wu 901'. The male/female ratio wu 2.4. The most 
frequently diqnosed histoloaic subtype wu adenocaR:inoma. 1be median time from first 
diqnosis to first infusion of docelaltel wu 4 months. Thirty-nine patients had metastatic 
disease, 2 had locally advanced d'••· One-quarter had one orpn involved, the rest had 
~ 2 0111ns involved. The luna wu the major lite of involvement (88,.), with rqional 
lymph nodes and pleura the nat most common lites (32" each). EiJht patients had 
unde11one su11ery only, 11 had radiation only, 6 had suqery and ndiation, and 16 had no 
prior therapy. 

Concomitant medJcaJ condltlom included 7 .-tleata with a blltory ol cardlovucular 
dlseue (lncludlq coronary artery dis'W In 3 and arytbmlu In 1); I .-tlents with 
hypothyroidism, and 1 patient with superior vena cava IYJldrame. Comment: Given the 
descrlptiom of disease went, prior therapies, and concomitant Illness, the pallents entered 
on this trial appear to be repmentative of the pallents wUh adWllt«d NSO..C seen in general 
medical practice, although some of them an clearly protocol violati01LS. 

Dru1 DeUvery: 

A total of 197 cycles were administered: 147 (75") at the initial planned dose of 100 
mg/m2, and 31 (16") at 15 msfm2• 1be median number of cycles was 4 (ran1e 1-12). 
Thirteen patients had at least one dose reduction and 21 had at least one dose delay. Five 
patients discontinued treatment due to toxicity. Non-hematologic toxicities were the principal 
cause of both treatment delays and dose reductions in patients. 

The median cumulative dose administered for all patients was 404 msfm2 (range 100-1200); 
median dcne intensity 1iven wu 32 mg/m2/weelc; and the median relative dose intensity WBS 

0.97 (range 0.5-1.1). Overall, 85" of r-tients achieved an ROI of> 0.7 in this trial. 

A variety of premedications were given, includinl HI mtihistamines only in 24 patients, 
short steroid courses in 6 and long steroid courses in 1. 
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Efficacy Endpolnls: 

• Tumor R.elpome Rate 

Amona the 41 patients included in the intent to tnat analysis, there were no CRs and 13 PRs 
for an overall response rate of 31.7". Six had Slable disease, 17 hid propessive disease, 
and five were not evaluable. All responders hid metutatic diwe1e, and a WHO PPS of 0 or 
1. Ei&ht responders were 6S or younger. The response rate in lun1 was 32", in liver 11 ". 
Comment: 11le reviewer agrets with tht overall ruponse ra1u given. 

Comments: The table below .JlllllnllU'iUs the 13 partial ruponsu nottd In the Intent to trtar 
popularion as reconlM in Table 28 of Dalo Listings, 8.99.131 - 8.99.190. Tumor situ in 
bold typefact had complete regrwions: sllu/ollowed by an·• had "'4}or regrwions (7.sl 
or better). All palieJllS had at leasr one bUUmenslonal lndicalor lesion at baseline that IMt 
tht protocol-deftntd siu requlremenu (2 cm x 2 cm for lesions on CT scan or ultrasound; J 
cm x 1 cm for le.dons on chul xray or physical aam) except for patients . 
Note that patient had a "'4}or ruponse In a lesion ~ 5 cm {peripancrea.tlc mass). 

RESPONSF.S (ITf) • T AX232 

Patient Number site. or R.espome Response Dundon 
. (Bldlmenslonal Lesions) (weeks 

Uver (2)• 18 

Peripanc:teatic mass• 19+ 

Lt adrenal mass• 19 

Lung (1*, 2, 3) 17 

Lung• 15 

Lung (2)• 32 

Lung 19 

Supraclavicular lymph node 17 

Lung (3)•, pleunl-bued mass 20 

Breast mass•, axillary lymph node 19 

Luna C4l 25+ 
-. 

Lung (1, 2•) 2~> 

Lung (2), liver* 21 
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• Response Duration 

The median duration of response in all 13 n:spondin& patients (intent to neat analysis) was 
19 weeks. Two or 13 responden were eemond due to DO documentation or prolftlSIOD 
before the cut-orr date (patient withdrew coment and patient cllscontlnued due 
to toxicity). 

Comment: The Mliewer aecepu RPR's ruponse duralions as glw:n In Table 4.05 of the 
study npon (8.96.116). Response durations for pallenrs are calculaJed to the 
dlJJe of dea1h as ncorded In' the Paradox S.Ofor Windowsjlles (Installed on 10128194) a..~ no 
documentOJlon of progression was provided In Table 28 of the dlJJa listings. 

• Other Endpoints 

The median time to first cesponse was calculated to be 6 weeks. The median time to 
pqrcssion was 14 weeks amon& all treated patients (9/41 patients were censored, 6 due to 
no documentation of proiression before the cut-off date, and 3 patients who received further 
therapy before prc>&reSSion). The median survival time for all treated patients was 13 months 
(68" of patients were alive at the cut-off date). The Kaplan-Meier estimate of the one-year 
survival rate for all patients was 58". Comment: These adllltional df.cat:y endpoints wen 
not protocol-defined objectives. Survival, In panicular, is of limited value In the phase 11 
senlng. 

• Quality or IJfe Aa 

No analysis of QOL measures was included in the study report. The reviewer finds that 
there was no significant deterioration in perfonnance status in the majority of patients in this 
study, allhough the number of patients with PPS determinations dropped from 41 at baseline 
to 28 at cycle 4 and to 16 at cycle 6. Review of PPS values for all patients by cycle, 
including end of study (Table 12 of the data listings, 8.97.122 • 8.97.191), revealed that 6 
patients experienced a 30" or more decline in PPS over baseline while on study. 

One of 22 patients requirin& anal&esics (and for whom data was available at baseline and at 
cycle 4) had an improvement in analgesic requirement; seven patients had worsening as 
demontttated by the use of additional/stronger anal&esics, whereas fourteen had essentially 
no change in niquirement. (See Table 32 of data listings, 8.100.177 • 8.100.217) 

Tumor-related symptoms consisted primarily of cough, dyspnea, and pain at one or more 
sites. Table 23 (8.99.14 • 8.99.33) provided tumor-related symptoms at baseline for 33 
patients and at subsequent cycles for only 8 patients. Despite this, the following symptoms 
were listed as "Recovered" (graded as mild in severity at recovery): 

9 



Tumor-Related Patient Number Tumor-Related Patient Number 
Symptom Symptom 

Anorexia/weight loss Pain 

Cough Dyspnea 

Docetaxel treatment appears to have caused a transient improvement in tumor-related 
symptoms in these six patients, two of which were PRs (patients 

6.14 Safety Results 

Of the 41 treated patients, the most fnoJquerl\ possibly or probably related AEs were: 
leukoi.enia and granulocytopenia (40 and 39 panents each), alopecia (40 patients), skin (33 
patients), anemia (31 patients), asthenia (28 patients), fluid retention (27 patients), nausea (26 
patients), diarrhea (25 patient,), neurosensory (24 patients), fever in the absence of infection 
(20 patients), nail disorder (19 patients), HSR and stomatitis (15 patients each), pulmonary 
toxicity and vomiting (13 patients each). 

Overall, 17 patients experienced serious AEs. Two patients died during the treatment period, 
one due to neutropenic fever with pneumonia and one due to disease progression. There 
were 12 other deaths which occurred at least 30 days after the last infusion, one of w!!' ·h 
was possibly related to docetuel (hypotension, supraventricular tachycardia). If/I 

• Acute Hematoloalc Toxlcltif.5 

Leukopenia was observed in 40/41 patients and was grade 3 or 4 in 75". Forty patients 
(97'lli) had grade 3 or 4 neutropenia. There was no difference in the incidmce of grade 3 
and 4 neutropenia between cycles at 100 or 75 mg/m2• The median neutrophil nadir was 0.2 
x 103/mm3 (range 0.0-2.8) and the median time to nadir was 8 days (range 3-14). The 
median neutrophil nadir was no different for the 100 or the 7S mg/m2 dose, although the 
median day to nadir was 8 versus 12 days. No cumulative myelotoxicity was observed. The 
median dt•ration of grade 4 neutropenia was 7 days; only one cycle failed to show recovery 
of neutrophil count by day 22±3. 

Thrombocytopenia was observed in 4 patienl5 .. Two patients had grade 3 toxicity. 

Anemia was observed in 3S patients, and was grade 3 in two patients. The nadir for 
hemoglobin was 10.S g/dl and the median day to nadir was 8 days. 

Febrile neutropenia (fever > 38"C with grade 3 or 4 nt:Utropenia) occum:d in 10 patients 
and 16 cycles. Thirteen of 16 episodi::s were associated with grade 4 neutropenia. 
Docetaxel-related infections occurred in 6 patienl5 and 7 cycles. Four of 7 episodes of 
infection were associated with grade 3 or 4 neutropenia. 
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• Acute Non-hematoloalc Toxkltles 

Hypersensitivity INCtions: Fifteen patients C'.itperienced 33 episcxles of HSR; no episode was 
grade 4. Most reactions occumd during the infusion, often within the first fifteen minures 
of the infusion, manifested by flushing, dyspnea, L"ld chest tightness. One patient 
discontinued treatment due to an HSR (patient Prernedic:ation with antihistamines (in 
nearly all patients) did not prevent HSR. 

Nausea wa., observed in 26 patients, and was grade 3 in one patient and gtade 4 in another. 
Vomiting occurred in 13 patients, and was grade 4 in two. Diarrhea occ:umd in 2S patients, 
and was grade 3 in two patients, and grade 4 in another. Stomatitis occurred in lS patients, 
and was grade 1 or 2 only. 

Five patients had &rade 1 or 2 cardiac dysrhythmias. 

• Chronic Noa-hematoloaic Toxkltles 

Fluid retention (peripheral edema or tilcia1 edema, pleural effusion, ucites, and/or 
pericardia! effusion with or without wei1ht pin) was observed in 27 patients, and was 
severe in 8. Ten patients had peripheral edema only, while 17 had pleural effusions and 3 
had pericardia! effusions. Two patients discontinued treatment due to moderate or severe 
fluid retention, one with a PR. The median cumulative dose to onset of fluid retention was 
30S mg/m2• Weight &ain was not related to fluid retention. 

Comment: Tht table below swnmarlus pmMdlcalions administered to 9 palients who either 
withdrn' trtatment for fluid rttentlon (patients or had se'lltre fluid rttentlon 
(patienrs (See 1ilble 31, 8.100.7- 8.100.176) 

-

USE OF ANTIHIST~ AND CORTICOSTEROIDS IN NINE PATIENTS 
EXPERIENCING MODERATE TO SEVERE FLUID RETENTION 

Patient Medication Cycle Indication 

Benadryl 25 mg IV 1 Prophylaxis 
+ Solucortef 100 m& IV 
Benadryl 50 mg IV 2 to 7 Prophylaxis 
+ Dexamethasone !0-SO mg IV 3 to 7 
+ Dexamethasone 12-24 mg PO 2, 3 
Zantac PO s to 7 GI Prophylaxis 
Prednisone PO 6, 7 Skin Swelling 

Benadryl PO 2 only Sleep 
Zaniac PO 2 only GI Prophylaxis 
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Patient Medication Cycle Indication 

Benldryl 50 ma IV I to 4 Prophylaxis 
7.antac PO 0 to4 GI Prophylaxis 

Benadryl 50 ma IV 1to4 Prophylaxis 
Benadryl 75-150 ma PO 1to3 Skin Reaction 

Benadryl 50. mg IV 1 to 7 Prophylaxis 
+ Dewnethasone 10 m& IV 3 to 7 

Benadryl 50 m& IV 1 to 4 Prophylaxis 
Prednisone 10-90 m& PO 0 to4 Asthma/COPD 
Solumedrol IV x 7-18d 3,4 Asthma/CO PD 
7.antac PO 3, 4 GI Prophylaxis 

Benadryl 50 m& IV 1, 2 Prophylaxis 
Pepcid PO 1, 2 Esophagi tis 

Benadryl 50 m& IV 1 to 8 Prophylaxis 
+ Dexame!hasone 16 me PO x1·5d 3 to 8 

Comment: 7he rudian age of this gro11p was 61 years (range 42-74 years); all wtre males. 
All had pleural effusions at basellne. Two patients had received surgery, jive had 
radiotherapy. Four patients required diuretics, four wtre treated for dyspnealbronchospasm, 
and IWO for skin reactions. Serum albumin levels ~ J g/dl wtre noted in J; serum creatlnine 
levels wtre not elevated in any patlelll. 111tre were 2 Pits In this group, patient with 
moderate and patlefll with seW!rt fluid retefllion. 7he clinical benefit of any one 
premedicarion is dtJflcu/J to discern. 

Skin toxicity occurred in 33 patients and was &rade 3 in five. Si1ns included erythcma, 
pruritus, dry skin, maculae, and desquamation. Cbronlc skin toxicity occurred in 30 (73'11>) 
patients, and was &rade 3 in four. The median cumulative dose at onset of chronic skin 
toxicity was 205 mg/m2• Nail disorder was observed in 20 patients and was associated with 
skin changes in 15. Alopecia occurred in 98" of patients. 

Ncurosensory toxicity was noted in 24 patients, and was grade 1 or 2 only except for one 
patient with grade 3 foot drop that was reclassified as not related to docetaxel by the 
investigator after the database was frozen. Frequent symptoms/signs wetc numbness/tingling 
and decrease in d""~ tendon reflexes. Ele·Hn patleats experienced neuromotor si1ns: the 
majority or ases o!' •weakness•, "malaise", and "llSthenla" were reported as 
neuromotor toxklty. Atthcnia (malaise/fati&uellcthargy syndrome) was recorded for 28 
patients and was severe in two. In 3 patients, asthenia was the reason for dose modication, 
treatment delay or discontinuation of therapy. 
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• Labontory Tests 

In evaluable patients, elevations of the followin1 parameters were seen: SGOT (14 patients, 
grade 4 in one), SGPT (8 patients, grade 4 in one), tolal bilirubin (grade 3-4 in two 
patients), alkaline phosphalue (13 patients), hypomqnesemia (8 patients). Five patients 
developed increased creatinine levels (none were grade 3). 

• Deaths on Study 

There were two deaths within 30 days of docetallel treatment: pdient experienced 
docetaxel-related arade 4 neutropenia, thrombocytopenia, and pneumonia in cycle 4; patient 

died in cycle 7 due to tumor-related hernonhqe. Two patients died on day 37: patient 
(after cycle 2) of disease-related respiratory failure; and, patient (after 6 cycles) of 

supraventricular tachycardia and hypotension possibly related to docetaxel. In addition, there 
were 10 deaths between days 44 and 342 from the last docetaxel infusion, all due to disease 
progression. 

6.15 Publications/ Abstracts 

Fossella FV, Raber M, Lee IS, et al. Tuotere (Docetaxel): An Active Agent for 
Recurrent/Metastatic Non-Small Cell Luna Cancer (NSCLC): Preliminary Report of a Phase 
n Study. Proc ASCO 13:336, 1994. Report on 41 patients: 13 of 39 evaluable patients had 
PRs; median duration of PR was 14 weeks (from first documentation of PR to disease 
progression). Grade 3/4 neutropenia occumd in 97" of patients, with febrile neutropenia in 
17%. Other major toxicities include: HSR, cumulative fluid retention syndrome, dermatitis, 
asthenia. Authon conclude safety profile is "acceptable". 

Fossella FV, Lee JS, Murphy WK, ~al. Phase D Study of Docetaxel for Recurrent or 
Metastatic Non-Small Cell Lung Cancer. 1 Clin Oncol 12:1238-1244, 1994. 
Final published report of the T AX232 trial. In the discussion, the authors point out that 
"early recognitiO'I • and "timely initiation of diuretics" will be important in the management 
of fluid retention. Potential predisposing factors in patients in this study were: preexisting 
pleural effusion (8 patients), pleural metastases (1 patient), prior thoracotomy (3 patients), 
and prior chest irradiation (J patients). 
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6.16 Spomor's Coaduslons 

The sponsor states that the overall response rate of 31. 7 '5, median response duration of 19 
weeks, and median time to p1og1ession of 14 weeks observed in previously untreated NSCLC 
patients ue remarkable considerin1 the experience with active platinum-based regimens in 
this disease. RPR's review of the literature indicates that CDDP, vindesine, vinblastine, 
mitomycin C and ifosphamide each have single agent 11.ciivity > 1S'K., and that the 
mitomycin C/vinblastine/CDDP regimen produces ll 20'5 ~~.ue rate as first line therapy 
in NSCLC. The sponsor points out that the median time to progression of 14 weeks spea1cs 
to the therapeutic benefit of docetaxel for patients with stable distaSe. 

RPR states that the feasibility of the recommended dme and schedule was confirmed in this 
study. The relative dose intensity of 0.97 shows that overall toxicity did not jeopardize 
treatment compliance and tolerability. 

The usual toxicities encountered with vinca alkaloids and taxoids were seen with docetaxel: 
neutropenia, nausu, vomiting, diarrhea, stomatitis, neurotoxicities, alopecia, nail disorders, 
and anemia. These were mild in general, except for the neuttOpellia. Hematologic toxicity 
was not cumulative. Despite the high incidence of grade 4 neutropcnia, only 10 patients 
experienced febrile neutropenia. There were 11 patients with infection, of which 6 were 
treatment-related. 

Serious toxicities were febrile neutropenia and neutropenic infection, dehydration related to 
vomiting, and pleural effusion. There were two drug-related dtaths, one due to neutropenic 
pneumonia and the other due to supraventricular tachycardia and hypotension. 

Hypersensitivity reactions lead to treatment discontinuation in one patient, altilough in most 
cases patients were able to complete their infusions after the reaction had resolved with or 
without intervention. 

Fluid retention was unexpected as it was rarely reported in the phase I studies. Two patients 
discontinued treatment, one of which was a PR. This toxicity compromised treatment for 
4.9'.lli of patients. 

The risk:benefit ratio is in favor of docetaxel in patients with untreated NSCLC. 
Premedication will be given in subsequent studies to control fluid retention and HSRs. 

6.17 Reviewer's Conclusions 

The reviewer agrees with RPR that the overall response rate of 31. 7'lr. in previously 
untreated patients with NSCLC is very promising, given the efficacy of earlier chemotherapy 
regimens in these same patients. Note that in the TAX270 trial conducted by the same 
investigator, NSCLC patients were enrolled with prior therapies: only 3126 patients had a PR 
to VPI6/CDDP (11.S'lr. i'csponsc rate) and 0/8 responded to VP16/carboplatin. 
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The hematologic toxicities of docctaxel arc consistent with those reported for other taxoids 
and with the experience in the breast c:anc:er pivotal trials. Again, the incidence of grade 3 
or 4 neutropcnia among patients is cx!remcly high (97"), but the incidence of febrile 
ncutropcnia was only 24". While the overall incidence of infections was low, 57% of 
episodes of infection (4n) were associated with grade 3 or 4 ncutropcnia. 

Fluid retention caused treatment discontinuation of docetaxel treatment in 2/41 (5%) of 
patients in this trial. Note that fluid retention compromised treatment for 2/13 (15 % ) 
responders, and for at least 9/41 (22 % ) patients in this trial. The median cumulative dose of 
docetaxel at onset of fluid retention, 305 mglm•, was strikingly similar to that found in 
previously treated NSCLC patients enrolled by the same investigator in the TAX270 trial 
(314 mg/m• ). Note that in the breast cancer pivotal trials, the median cumulative dose at 
onset of fluid retention was higher at 540, 400, and 400 mg/m• for TAX233, TAX267, and 
T AX221, respectively. Pre-existing cardiopulmonary conditions, including tumor-related 
pleural effusions may have conttlbuted to the development of fluid retention in some of 
these patients. 

The reviewer agrees that mmagement of acute HSRs was not treatment limiting. 
Neurotoxicity was not a serious clinical problem. The asthcnia syndrome was fairly common 
but not well described in the study report. 

Based on the information presented for this single institution trial, the reviewer finds that any 
conclusioit on the risk/benefit ratio for docetaxel in the first line therapy of patients with 
locally advanced or metastatic NSCLC would be premature. Please refer to Section 6.47 
(following the review of the TAX ttlal) for the reviewer's final conclusions. The reviewer 
does not agree that this study has demonstrated any significant benefit to use of 
dexarnethasone 16 mg PO xS days as prcmedieation in the prevention of severe fluid 
retention. 
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6.2 TAX28 

6.21 Protocol ReYleW 

Title: Phase II Trial of RP 56976 in Patients with Non-Small Cell Lune Cancer Previously 
Untreated with Cytotoxic Chemotherapy. 

Investlpton: H Burris MD, cancer Therapy and Resnl:h Center, San Antonio, TX 
T Dobbs, MD, Baptist Reaional Cancer Center, Knoxville, TN 
P Elsenbeq, MD, Marin Oncoloey Alsociates, Ross, CA 

Study Dates: 6129/92 • 7/6193 
Data Cut-off Date: 10/31/93 
Database Frozen: 6124/94 . 

Review or Protocol Amendments: 

Four major amendments were incorporat~ into the protocol. These primarily addressed the 
prophylaxis rqimen for anaphyllctoid reactions. The oripW protocol contained no 
provision for HSRs (hypenensitivity reactions) since in European trials, the incidence and 
severity of HSRs (21 " mild/moderate, 2" severe) were considered ICCeplable. 

Amendment 1 (S/12/92): Same as TAX232 

Amendment 2 (9/18/92): Same as TAX232 

Amendment 3 (S/17/~3): Pretreatment with diphenhydramine SO me IV 30 minutes prior to 
docetaxel infusion and dexamethuone 8 me bid PO for S days startine 1 day prior to 
docetaxel was mandated for all patients. Patients who are already receivine steroids for 
treatment or prevention of side ef'fecU should continue their rqimen. 

Amendment 4 (1/25/94): This amendment permitt~ the retreatment of patients who were 
CRs or PRs but who had withdrawn for reasons other than disease progression or HSR. 
(Same as T AX232) 

Deslp: 

This was a multicenter, open label phase II trial in patients with locally advllllced or 
metastatic NSCLC previously treated with platinum based chemotherapy. The initial planned 
treatment was docetaxrJ in polysorbate 80 at 100 m1/m2 IV over 1 hour every 3 weelcJ. 

ObJtctlves: 

The primary obje<'tives were to 1) estimate the objective response rate and duration of 
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response, 2) determine the tOXicity and reversibility of toxicity, and 3) determine the 
phamw:oldnetics or docetuel in patients with NSCLC cancer. 

Patient Population: 

The inclusion and exclusion criteria are identical to those for TAX232 (see appendix). In 
brief, eliaible patients were male or female, over 18 years, with hiatoloaic proof of 
metastatic NSCLC. They must have at lcut one bldimensionally measurable lesion, a life 
expectancy of ~ 12 weeks, 111d a baseline Kamofsky PF~I ~ 60". No prior chemotherapy 
was permitted. 

Plocedure: 

Patients will tteeive doretaul in polysotbate 80 at 100 msJm2 JV over 1 hour every 3 
weeks. Study medication wu supplied as a concentrated solution containin& 40 ma/ml in 
polysorbate 80 for intravenous administration. The overall procedure for dna& ldminiatration 
is the same as for TAXl70. 

No prophylactic use or anliemetics, colony-stimulatin& factors, or antlallqica was permitted 
prior to the initial infusion. · Followin& the acceplance of amendment 3, however, 
pretreatment with diphenhydrunine and clexamethasone prior to infusions was mandated. 

If patients demonstrate a CR, PR, or stable disease, treatment will continue until there is 
evidence of disease proaression nr ulllCCCptable toxicity. Treatment could be delayed no 
more than l week to allow recovery from a prior toxiciiy. A muimum of two 25" dose 
neductions was permitted per patient (100 to 7S m1/m1 and 75 to SS maJm2>. Guidelines for 
dose reductions were the same as in TAXl32. 

Emcacy Definitions: 

Responses required verification on two dif'felent cx:casions sepmted by 4 weeks. A CR was 
defined as disappearance of all tumor. A PR was defined as a SO" or peater decrease in 
the sum of the products of the diameters of meuurable lesions with no increase in size of 
any lesion or awimance of any new lesions. Pro&rcssive disease was defined as a 25" or 
greater inaease in the size of a measurable lesion, or appearance of a new lesion. 

Response duration was defined as follows: for CRs, the time of documentation of the CR to 
disease pro1rcssion; for PRs, the time of initial dose of docetaxel to disease proeression. 

Tumor measurements were to be TCCOnled at the end of every cycle by physical examinaiion 
or thest xray; radionuclide scans, CT scans were to be repeated at the end of every 2 cycles. 
Comments: RupoMe duration as d(/lned In this trial (from the start of therapy to the time 
of progression) may give an l'lfk'Jtd measuroMnt of this lmporta111 clinical endpoln1. Other 
than pelfonnance status, the protocol d~s not define ll1rY quality of life measures. 
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Toxicity Deftalllom: 

Toxicities were plded on a ale or 0 to 4 usina the NCI Common Toxicity Criteria (see 
appendix) and 1ecorded for ach treatment cycle. 

Statistical Plan: 

A two-stqe desian was used: accrual was to be discontinued if .~o responses were observed 
in the first 20 patients; If at least I tt.sponse is observed in the initial c:Mort of patients, then 
an additional 20 patients would be accrued. 

6.22 Study Conduct 

The TAX269 trial was sponsored by RPR. Patients were accrued to three centers in the US 
(34 weie treated at San Antonio, 2 al Knoxville, TN, and 12 al Ross, CA). The study was 
monitored by the Quality Assurance Department of RPR and all cue n=pon forms weie 
proces•ed by RPR. The databate was frozen on 6124/94. 

6.23 Emcacy Results 

Ellalblllty: 

Forty-eight patients were entered: 7 patients were ineligible and 3 nonevaluable for response; 
hence, 38 patients were evaluable for efficacy. All 48 patients were evallllble for toxicity. 
The reasons for ineliaibility were: no bueline lesion meeting minimum si1.e requirements in 
4, patient's unique taraet lesion was previously imdiated in 1, brain metastues in l, and 
prior endometrial cancer in l patient. Three additional patients were nonevaluable for 
response because 2 died Md 1 withdrew consent before tumor measurements were made. 

Patient Wlthdnwak: 

Twenty-five patients withdrew for disease progression, eight died, one withdrew consent, 
one was lost to follow-up, one received additional chemotherapy from another physician, and 
nine patients were on study as of 10/31/93. Among the 3 patients withdrawn due to toxicity, 
I had grade 3 neurotoxicity, I had severe asthenia, and I had severe pleural effusions. 

Patient Cbancterlstla: 

The median zge of the 48 patients was 64 years (range 40-79 years). 1be median baseline 
Karnofsky performailCe status was to-.. The male/female ratio was 1.S. The most 
frequently diagnoaed histoloaic subtype was ac!enocarcinoma. The median time from first 
diagnosis to first infusion or docelaxel was 1.4 months. Thirty-nine patients had metastatic 
disease, 9 had locally advanced disease. One-quarter had one orpn involved, the rest had 
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~ 2 oraans involved. The luna wu the ~or site of Involvement (92'5), with re1ional 
lymph nodes and pleura the next most common lites (in 31 and 25'5 of patients). Eleven 
patients had uncleraone suraery, 13 had radiation only, 4 had suraery and radiation, and 24 
had no prior therapy. Conccalt•nt medial condltlom laduded 3 patJents with a history 
or cardiac aryUun1aa and 5 .. tllnt1 with bypotbyroldlsm. CCMIU!!eat: Given tM 
ducrlpllons of dl#aH w•111. prior tlwraplu, and COllCOmllant Ulnus, the pali•nrs •N•rwi 
on this trial ap,,.ar to H repnuntatlve of IM patl•nrs with adllllllad NSCLC s••n In g•n.ral 
nwdlcal practl«. 

Dru1 DeUvery: 

A total of 224 cycles were administered: 167 (75 '5) at the initial planned dose of 100 
ma/m2, and 46 (21 '5) at 75 ·maJm2• The median number of cycles wu 5 (ran1e 1-9). 
EiJhtcen patients had at least one dote reduction and 27 had at least one dose delay. Non
hematoloaic toxicities were the principal caU1e of tseatment delays; non-hematoloaic and 
hematoloaic toxicities contributed to the dote reductions in patients. 

The median cumulative dote administered for aU patients wu 431 maJm2 (ranp 96-840); 
median dose intensity liven wu 31.5 maJm2/week; and the median relative dote intensity 
wu 0.95 (range 0.5-1.1). For patients receivina < 5 cycles, the RDI wu 0.87 or pater; 
for patients receivin1 > 5 cycles, the RDI • 0.78, indicatin1 that most patients had a dose 
reduction after four cycles. 

Sixteen patients received premeclication with cliphenhydramine 50 ma IV 30 minutes prior to 
the docetaxel infusion + dexamethasone 8 m1 PO bid x 5 days; 16 patients received only 
diphenhydramine 50 ma IV prior to the infusion; and 16 patients received no premedication. 

Emcacy Endpoints: 

• Tumor Response Rate 

Among the 48 patients included in the intent to treat analysis, there were no CRs and 13 PRs 
for an overall response rate of 27'5. Ten responders were treated at San Antonio, 2 at Ross, 
CA, and 1 at Knoxville, TN. Nineteen had stable disease, 10 had progressive diseue, and 
six were not evaluable. Nine responders had metastatic diseu: to one or two organ sites 
only; all responden had a Karnofsky PFS of~ 80". Comment: 11lt revltwl!r agreu with 
tM overall rupons• ratu given. 

Comments: 11lt table Hlow s"""""1'ize tlw JJ panial ruponsu noted in tM inrenr to treat 
population as recortWJ In Table 28 of DOM Ustlngs, 8.107.7 • 8.107. 72. Tumor situ In bold 
typeface hod complete rtgrusions: situ foilowtd by an • hod major rtgruslons (7.Hli or 
Htter). All patienr.s hod at .~a.st one bldimenslonal Indicator lesion at baselln. that ,,,., tM 
protocol-defined slu rtqulrtmenr.s (2 cm x 2 cm/or le.sions on CT scan or ultrasound; 1 cm x 
1 cm for lesions on chest xray or physical txlllfl) except for patient 457 (no luion) and for 
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nodu). 

Patient Number 

Burris: 

Dobbs: 

Eisenberg: 

~ lulons were sUgluly lllllknltMJ. Nott that patients 
l"1ll ~or responses In a lulon ~ 5 cm (in lung, liver and lymph 

RESPONSES (l'IT) - T AX269 

Sltel or llelpoa11 llelpome Duration 
(Bldlmeulooal Lellons) (weeks) 

Luna• 3S 

Luna 29 

Luna (I, 2•, 3•) 28 

Luna (2)• 32+ 

Luna 24 

Luna (1, 2•. 3) 2S 

Luna, Lt adnaal 111111 18 

Luna• 25+ 

Paruternal lymph node 19+ 

Luna•, liver (I, 2•) 18 

Luna• 18 

Luna• 19+ 

Luna, mediastinal lymph 19+ 
nodes o •. 2•. 3, 4, s•), 

palpable neck node 

• Response Duration 

The median duration of iesponse in all 13 responding patients (intent to treat analysis) was 
28 weeks. Flve or 13 l'elpODden were cemorecl due to no documentaUon of proaresslon 
before the cut-ofl' date. C""""'Dt: 11le reviewer cannot m:ondle the response duration 
for patient of '8 Wtd:r In Table 4.0Jb of tht study rqort (8.103.114) with the 
i'lformarton In Table 28 of the dala llsdngs which lndlcalts a 35" Increase In tht sir.t of tht 
sole lndtca1or Its/on In tht lung QI 35 wttA:s. 11le rtvltwtr accepts tht sponsor's response 
durations for tht remainder of the palitnts. 
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• Other Endpolats 

The median time to fint relpOflle was calculated tt1 be 6 weeks (ran1e 4·13 weeks). The 
median time to pTOJrellion wu 17 weeks amon1 Ill treated patients (11148 patients were 
censored, 10 due to no clocumenlltion of proJl'ellion before the cut-oft' date, ar.d 1 patient 
who received further thim-py before proaression). ·1111e median survival time for all treated 
patients wu 7 months (26 patients patients w=c :alive at the cut-off date). Comment: These 
additional eJfl.cacy endpoints wtl'il :wt prolocol""'Jl11e11 objectives. Survival, In parrtcular, Is 
of limited value In the p/ulse II setting. 

• Quality or ure AB n.eots 

Table 6.99 of the study repon (8.103.310 - 8.103.316) reveils that there wu no significant 
change in perfonnance status in the majority of patients in this study, althou1h the number of 
patients with PPS determinations dropped from 48 at baseline to 29 at cycle 4 and to 18 at 
cycle 6. Comment: Review of PFS voluu for all patients by cycli, Including end of study 
asswments (Table 12 of dala listings, 8.104.119 • 8.8104.196), revealed 8 patients with~ 
JOI decline in PFS owr baseline while on the study. Nott that pt11lent experienced an 
increase In PFS from 701 al baseline to 1001 al cycle 2, retuming to 801 al cycle 4. 

Table 6.96a of the study report (8.103.29.S) presents the evolution of tumor-related pain for 
16 patients tracked through cycle 4. Three patients were noted u improved, 8 u unchanged, 
and .S as worsened. In lddition, analJesic we was recorded in Table 32 of data listin1s, 
8.108.7 • 8.108 . .57. Four of 27 patients requiring anal&esics (and for whom data was 
available at baseline and at cycle 4) had an improvement in ana11esic requirement, fourteen 
had essentially no chan1e in requirement, and nine had worsenin& as demonstrated by ti1e use 
of additional and/or stronaer analgesics. Two of the patients with an improvement in tumor
related pain and analgesic requirement were also PRI (patients 

Tumor-related symptoms consisted primarily of couah, hemoptysis, dyspnea, anorexia, 
fatigue, and pain at one or more sites. Tables 6.97a and b of the study repon (8.103.303 -
8.103.30.S) present the evolution of tumor-related symptoms for 17 patients tracked through 
cycle 4. One patient had improvement in fatigue, two patients had 
improvement in dyspne.\, and three patients had improvement in couah . 
Of these, only patient is a PR. 

Comment: 11le reviewer examiMd Table 23 of the data listings (8.106.215 • 8.106.247) 
which recorded tumor-relaled symptoms for 39 p<.11ients at bastllnt bw only for 3 p<.11len11 at 
cycle 4. Despite this the.fellowing symptoms were repaned as "Recovered or Recovered with 
Sequelae •• even though they were graded as mild to nu>dt.rate in severity at recovery: 
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Tumor-Related Patient Number Tumor-Related Patient Number 
Symptom Symptom 

Anorexia Fque 

Peripheral Pain (all sites) 
Edema 

Dyspnea Cough/ 
Hemoptysis 

A liuly exp/ana1lon for the discrepancy in findings between the sllldy report and data listings 
is that the latter showed lmprovemt1nts In any and all symptoms, even those lasting 1or2 
cycles. Note that or the 16 patients with any Improvement la tumor-related symptoms, 
oaJy 3 are PRs ' 1bls sugests that some patients may bave bad 
tramlent symptomatic beuent rrom treatment, even without achlevlaa a major tumor 
respome. 

6.24 Sarety Results 

Of the 48 treated patients, the most frequent possibly or probably related AEs were: anemia 
(46 patients), leukopenia and granulocytopenia (42 patients each), alopecia (36 patients), 
asthenia (30 patients), neurosensory (29 patients), skin (26 patients), fever in the absence of 
infection (21 patients), fluid retention (22 patients), diarrhea (19 patients), nausea (18 
patients), febrile neutropenia and stomatitis (16 patients each), allergy (14 patients), 
neuromotor (13 patients), and vomiting (10 patients). 

Overall, 38 patients experienced serious AEs. Eight patients died within one month of 
treatment, 17 died more than one month later. Comment: Of the B early deaths, 3 were 
complicated by doceta:cel-rel.ated l'lfecrions, and 1 by docetaxel-related pericardia/ ejfUsion. 

• Acute Hematoloalc Toxicities 

Lcukopenia was observed in 42/44 patienlS and was grade 3 or 4 in 77'fo. Forty-one patients 
(93 'fo) had grade 3 or 4 neutropenia. There was no difference in the incidence of grade 3 
and 4 neutropenia between cycles at 100 or 75 mg/m2• The median neutrophil nadir was 0.2 
x 1<>3/mm3 (range 0.0-5.1) and the median time to nadir was 7 days (range 6-13). The 
median neutrophil nadir was no different for the 100 or the 75 mg/m2 dose. No cumulative 
myelotoxicity was observed. The median duration of grade 4 neutropenia was only 4 days; 
no cycle failed to show recovery of neutrophil count by day 22±3. 

Thrombocytopenia was observed in 3 patients. One patient had grade 4 toxicity. 

Anemia was observed in 46/48 patients, and was grade 3 in three patients and grade 4 in two 
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patients. Seven patients received blood product suppon. 

Febrile neutropenia (fever ~ 38'C with pade 3 or 4 neutropenia) occurred in 16 patients and 
20 cycles. In addition, one epilllde of pade 3 or 4 neutropenia with grade 1 fever requiring 
IV antibiotiCll was considered serious. There were six treatment·re!ated infections, S of 
which occuned in patients with &!'Ide 4 neutropenia. 

• Acute Non-bematolop: Toxldtles 

Hypersensitivity reactions: Fourteen patients experienced 28 episodes of docetaxel·related 
HSR; no episode was pade 4. Premedications were given prior to 23 of these episodes: 
diphenhydramine only in 7, clexamethuone only in l, and diphenhydramine + 
dexamethasone in 15. Most reactions occurred durin1 the infusion, often within the first 
fifteen minutes of the infusion, manifested by flushin1 and chest ti&htness, followed by rash, 
hypertension, dyspnea, dian'hea, nausea and vomiting. 

Nausea was observed in 18 patients, and was 1rade 3 in three patients and pade 4 in one. 
Vomiting occurred in 10 patients, and was pade 4 in one. After cycle 1 prophylaxis was 
pennitted and treatment-related nausealvomitin& became infrequent Diarrhea occurred in 19 
patients, and was pade 3 in two patients. Stomatitis occurred in 16 patients, and was pade 
1 or 2 only. 

Ei&ht patients had treatment-related cardiac abnonnalities: hypotension was associated with 
atrial flutter (patient . . with an HSR ( patient , and with sepsis, congestive heart 
failure and death (patient 

• Chronic Non-hematoloalc Toxtdtles 

Fluid retention (peripheral edema or facial edema, pleural effusion, ascites, and/or 
pericardia! effusion with or without weight gain) was observed in 22 patients, and was 
severe in S. Eleven patients had peripheral edema only, while 8 hat! pleural effusions and 1 
had a pericardia! effusion. Patient a partial responder, discontinued treatment after 
cycle 8 due to severe bilateral pleural effusions. The median cumulative dose to onset of 
fluid retention was 473 mg/m2• Weight gain was not related to fluid retention. 

Comment: TM table below summarius premedicaslons administered to 5 paslen1s who had 
.fevenjluid retenrion. (See Table 31 ofdllla listings, B.107.122- B.107.339) Allji~-e wen 
1rea1ed a1 San Antonio. TM median age of this group was 53 years (range 50. 75 years); 
thne were males. Only one had pleural (J!Uslons al baseline. No paslent had received 
surgery, three had radiotherapy. Four paslents required diuretics. Serum albumin levels .S. 
3 gldl wen noted In all: serum creatinine levels were elevated In one paslent. There were 3 
PRs in this group. The clinical benefit of any one premedicaslon is difficult to discern. 
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USE OF ANTIHISTAMINES AND CORTICOSTEROIDS IN nvE PATIENTS 
EXPERJENCING SEVERE FLUID RETENTION 

Patient Medication Cycle Indication 

None - -
Prednisone 20 mg PO qd 0 to 6 Cough 
Benadryl 25-SO mg JV 1 to s Prophylaxis 
+ Dexamethasone 20 mg IV 2, 3, 4, 6 
+ Dexamethasone 16 mg PO x5d sonly 
Zantac PO sonly OJ Prophylaxis 

Decadron PO qd 0, 1 Brain Metastases 
Benadryl PO, JV 1, 2 Sleep 
Benadryl SO mg IV 2 only Prophylaxis 
+ Dexamelhasone 20 mg JV 
Tagamet PO, IV 1, 2 OJ Prophylaxis 

Benadryl 25-SO mg IV 1 to s Prophylaxis 
+ Dexamethasone 4-16 mg PO xSd 3, 4, s 
Benadryl 25 mg IV 2 to 7 Prophylaxis 
+ Dexametbasone 16 mg PO xSd 2, 3, s, 7 

Skin toxicity occurred in 26 patients and was grade 4 in three. Signs included erythema, 
pruritus, dry skin, maculae, and papulae. Nail disorder was observed in 9 patients and was 
associated with skin changes in 6. One patient had a severe reaction (onycholysis). Alopecia 
occurred in 36 patients. 

Neuroscnsory toxicity was noied in 29 patients, and was grade 1 or 2 only except for three 
patients with grade 3 toxicities. Frequent symptoms/signs were numbness/tingling and 
decrease in deep tendon reflexes. Thirteen patients experienced neuromotor signs, grade 3 in 
6. Only 7 patients bad specific neuromotor problems, tbe rest could be considered to 
have astbenla. Asthenia was recorded for 30 patients and was severe in twelve. 

• Laboratory Tests 

In evaluable patients, elevations of the following parametets were seen: SOOT (16 patients), 
SGPT (13 patients), total bilirubin (1 patients), alkaline phosphatase (17 patients), 
hypomagnescmia (9 patients), hypocalcemia (13 patients). There was one case of 
hypercalcemia (grade 4). Six patients developed increased creatinine levels (grade 1-2 only). 
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• Deaths OD Study 

There were 8 deaths on study, as shown below. Comment: 1Ra1h was complicared by 
doctlaxtl·rtlaled um:idu ln 4 palitlllS: thls Is not clearly rtjltcttd In Tables 9, JO, and 40 
of the ltlldy rtport (8.101.63, 8.101.64, 8.101.113). 

Patient Number Cause of DeP.lh 

Grade 4 neutropenia; bronchial obstruction by tumor, cycle 3 

Glide 4 neutropenia; bronchial obstruction by tumor and docetaxel-
n:lated pneumonia, cycle 4 

Pneumonia with leukocytosis, disease progression, cycle 2 

Docetaxel·related infection with renal and respiratory failure, cycle 2 

Cardiopulmonary arrest, cycle 8 

Grade 4 neutropenia, increased docetaxel-related pericardia) effusion, 
disease procression, cycle 1 

Grade 4 neutropenia, pulmonary and peripheral edema, disease 
procression, cycle l 

Grade 4 leukopenia, docetaxel-related sepsis, cycle 1 

6.25 Publlc:atiollll Abstncts 

Burris H, Eckardt J, Fields S, et al. Phase Il Trials of Taxotere in Patients with Non-small 
Cell Lung Cancer. Proc ASCO 12:335, 1993. Preliminary report of chemotherapy-naive 
and previously-treated (with cisplalin) patients with NSCLC: 3 PRs out of 14 c::hemotherapy
naive patients, and 3 PRs out of 15 previously-treated patients were noted. Toxicities 
included grade 4 neutropenia, that was brief and well-tolerated, mild dennatitis, localized 
fluid accumulations, and brief anaphylactoid reactions responsive to diphenhydramine. 
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6.26 Spomor'1 Coaclllliom 

RPR points out that the partial response rate of 27" for docetaxel as first line therapy in 
patients with locally advanced or metastatic NSCLC is remarkable. The response duration of 
28 weeks for doc:etaxel in these patients also serves to confinn its activity as a single agent. 

The feasibility of the recommended dose and schedule was confinned in this study. The 
relative dose intensity of 0.9S shows that overall toxicity did not jeopardize tratment 
compliance and tolenbllity. 

The usual toxicities encountered with vinca alkaloids and taxoicls were seen with docetaxel: 
neutropenia, nausea, vomitin&, diarrhea, stomatitis, neurotoxicities, alopecia, nail disorden, 
and anemia. These were mild in &eneral, except for the neutropenia. Hematologic toxicity 
was not cumulative. Despite the high incidence of arade 4 neutropenia, only 3 patients 
required treatment delays. Sixteen patients experienced febrile neutropenia. There were 6 
drug-related infections, however, infection is a well-recognized complication of lung cancer. 

Serious toxicities were: neutropenic infection, HSRs, hypotension, and pleural effusion. 
There were two drug-related deaths, one due to neutropenic pneumonia and the other due to 
supraventricular tachycardia and hypotension. 

Hypersensitivity reactions did not lead to treatment discontinuation, and in most cases 
patients were able to complete their infusions after the reaction hid resolved with or without 
intervention. 

Fluid retention was unexpected as it was rarely reported in the phase I studies and was 
cumulative. No patient discontinued treatment because of this toxicity. Note that both 
pleural and pericardia! effusions are known complications of lung tumon. 

The risk:benefit ratio is in favor of docetaxel in patients with untreated NSCLC. 

6.27 Reviewer's Conclusions 

The reviewer agrees that the ovei'all response rate of 27% in patients previously untreated 
with chemotherapy in this multicenter trial is optimistic, and surprisingly similar to that 
reported for the single institution TAX232 trial (31.7%). 

The median response duration as defined by the investigator leads to an inflated value since it 
includes time to first response. Hence, the true duration of a PR in this trial is probably 
closer to 20 rather than 30 weeks. The _sponsor's contention of clinical benefit to patients 
with d!:;ease stabilimtion must be weighed agair.st d?cetaxel's safety profile. Review of PFS 
values, analgesic use, and tumor-related symptoms fai1ed to show any demonstrable benefits 
to ciocetaxel treatment, although transient symptomatic improvement of tumor-related 
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symptoms was observed in a third of patients. 

Four of eight deaths on study (within 30 clays of last infusion) were apparently complicated 
by doc:etaxel-rdated toxicities, infections in patients and pericardia! 
effusion in patient This incidence is somewhat hi1her than that reported by these same 
investi1ators in previously-treated NSCLC patients (319 deaths were docelllel·related in 
TAX271), and much higher than that reported by the MD Andenon Cancer Center in 
previously untreated or previously treated NSCLC patients (1 toxic death ach in TAX232 
and TAX270). 

The hematologic toxicities of docetaxel are consistent with those reported for other taxoids 
and with the experieru;e in the breast ~ pivotal trials. The incidence of grade 3 or 4 
neutropenia in patienl.,j is Clltremely high (93 9'), but the inctdence of febrile neutropenia was 
low at 35 9'. While the overall incidence of infectiuns was also low, 5/6 (83 9') of episodes 
of infection were USJCiated with grade 3 or 4 neutrop!:llia. Note that the incidmce of febrile 
neutropenia and of grade 3/4 neutropenia with infection reported in this trial is higher than 
that reported for the TAX232 trial and for the two trials in previously treated NSCLC 
patients (TAX270 and TAX271), and may Cllplain, in part, the reason for the higher 
monality in this trial. 

Fluid retention caused treatm=it discontinuation of docetaxel treatment in patient 453 in this 
trial. Note that RPR's conclusion dllt no patients withdrew from treatment due to fluid 
retention contradicts their statement on plie 8.101.64 of the study report. The median 
cumulative dose of docetaxel at onset of fluid retention, 476 mg/m', was in keeping with that 
reported by these same investigators for previously-treated NSCLC patients (497 mg/m', 
TAX271) and with that reported in the breast cancer pivotal trials (the median cumulative 
dose at onset of fluid n:tention was 540, 400, and 400 mg/m' for TAX233, TAX267, and 
TAX22 I, respectfvely). 

The reviewer agrees that management of acute HSRs was not treatment limiting. Neuro
toxicitics did not appear to be unmanageable. 

Patients with unrcscctable or mc'altatic NSCLC are typically treated with a first line 
chemotherapy regimen for pallia'.i.oo, although use of chemotherapy as first line therapy for 
these patients remains controvci sial. Despite the promising single agent activity 
demonstrated in these two phase II trials, well-controlled, randomized clinical trials would be 
required to fully evaluate docetaxel as a first line agent in the setting of metastatic or locally 
advanced NSCLC. Such trials should focus heavily on quality of life issues defined in a 
prospective manner. The benefit of prcmedication(s) in the prevention of severe fluid 
retention should also be evaluated. Based on the information presented for the two pivotal 
trials in previously-untreated NSCLC patients, TAX232 and TAX269, the reviewer docs not 
agree that the risk/benefit ratio favors docetaxel for approval. 
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6.3 TAX231 

6.31 Protocol Reflew 

Title: Phase ll Trial of RP 56976 in P.-...dents with Stage W or IV Non-Small Cell Lung 
Cancer Previously Untreated with Cytotoxic Chemotherapy. 

IDvestiptors: 1 Rigas, MD, Memorial Sloan Ketterin& Cancer Center, New York, NY 

Study Dates: S/24/92 • 7128193 
Data Cut-off Date: 10/31/93 

Review of Protocol Amendments: 

Five major amendments were incorporated into the protocol. These primarily addressed the 
prophylaxis regimen for anaphylactoid reactions. The original protocol contained no 
provision for HSRs (hypersensitivity reactions) since in European trials, the incidence and 
severity of HSRs (21" mild/moderate, 2" severe) were considered acceptable. 

Amendment 1 (6/10/92): for anaphylactoid reactions of grade 1, 2, 3 (by NCI Toxicity 
Criteria), treatment with dexamethasone 10 mg IV and diphenhydramine SO mg IV will be 
permitted 30 minutes prior to resumption of an intenupted docetaxel infusion. For grade 4 
reactions, the patient will go off study. 

Amendment 2 (9/18/92): Same as TAX232, TAX269 

Amendment 3 (6/15/93): The dose level was reduced from 100 to 7S msfm2 for the last 20 
patients enrolled in the study, and two dose reductions per patient (7S to SS mg/m' and SS to 
40 mg/m') were pennitted. ·Pretreatment with prcdnisone SO mg PO bid was required, 
starting the day before doc:etuel and continuing for two days after the infusion. 

Amendment 4 (7/9/93): The total number of patients was increased from 40 to 49; ranitidine 
was permitted as treatment for anaphylactoid reactions. 

Amendment S (l/2S/94): This amendment permitted the retreatment of patients who were 
CRs or PRs but who had withdrawn for reasons other than disease progress.ion or HSR. 
(Same as TAX232, TAX269) 

Design: 

This was a single institution, open label phase 0 trial in patients with locally advanced or 
metastatic NSCLC previously treated with platinum based chemotherapy. The initial planned 
treatment was docetaxel in polysorbate 80 at 100 mg/m2 IV over 1 hour every 3 weeks. 
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Objectives: 

The primary objectives were to I) estimate the objective response rate and duration of 
response, 2) determine the toxicity and reversibility of toxicity, and 3) determine the 
pharmacokinetics of docetaxel in palienlS with NSCLC cancer. 

Patient Population: 

The inclusion and exclusion criteria are similar to those for TAX232 (see appendix). In 
brief, eligible patients were male or female, over 18 years, with histolo&ic proof of 
metastatic NSCLC, confinned at MSKCC. Patients must have a life expectancy of~ 12 
weeks, and a baseline Kamofsky PFS ~ 60fi. No prior chemotherapv is permitted. 
Patients may have measurable or naluable lesion(s) which have not b· · radiated; 
examples of evaluable lesions are confluent lung or skin metasta1e1, nts who have only 
ascites, pleural effusions, bone, brain or leptomeningeal metasta1e1, t . ..tevated serum 
enzymes as sole indicator lesions will be excluded. Cmnment: 1his is the only pivotal trial 
which enrolled politlllS on 1M basis of evaluable disease. 

Procedure: 

Docetaxel in polysorbate 80 at 100 mg/m2 JV over 1 hour every 3 weeks was administered to 
the tint 29 patients, 7S mg/m2 JV over 1 hour every 3 weeks to the 1ast 20 pati.mts. Study 
medication was supplied as a concentrated solution conlaining 40 mg/ml in polysorl>ate 80 
for intravenous administration. The overall procedure for drug administration was the same 
as for TAX232 and TAX269. 

No prophylactic use of antiemetics, colony-stimulating factors, or antiallergics was permitted 
prior to the initial infusion. Following the acceptance of amendment 3, however, 
pretreatment with pedrusone prior to and following infusions was mandated. 

If patients demonstrate a CR, PR, or S1able disease, treatment will continue until there is 
evidence of disease progression or unacceptable toxicity. Treatment could be delayed no 
more than 1 week to allow recovery from a prior toxicity. A maximum of two 2Sf. dose 
reductions was permitted per patient. Guidelines for dose reductions were the same as in 
TAX232 and TAX269, except, that dose reductions were permitted for grade 3 neutropenia 
(in addition to grade 4 neutropenia) when associated with fever requiring JV antibiotics 
(described in Amendment 1). 

Efficacy Dermltions: 

Responses required verification on two different occasions sepaJ2ted by 4 weeks. For 
measurable indicator lesions, a CR was defined as disappearance of all tumor. A PR was 
defined as a 50" or greater decrease in the sum of the products of the diameters of 
measurable lesions with no increase in size of any lesion or appearance of any new lesions. 
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Progressive disease was defined u a 25" or 1reater increase in the siz.e of a measurable 
lesion, or appearance of a new lesion. 

For evaluable indicator lesions, auessment of response by at least two reviewers wu 
required. A CR was defined. u diappeannce of all tumor for a minimum of 4 weeks. A 
PR WU noted if there was a decreue of SO" in the diameter for unidimensional lesions or 
any decrease in the siz.e of the lesion for a minimum of 4 weeks. Proarusive disease was 
defined as unequivocal worsenin1 of In)' evaluable lesion or the appearance of a new lesion. 

Response duration was defined as follows: for CRs, the time of documentation of the CR to 
disease progression; for PRs, the time of initial dose of doc:etaxel to diRUe pqression. 

Tumor meuurements were to be recorded at the end of tNlll"J cycle by physical examination 
or chest my; radionuclide IC&llS, CT scans were to be repeated at the e. .d of every 2 cycles. 
The primary clinical endpoint wu tbe objective respome rate dellned cs ., CR + IJli PR 
+ S Improvement. Secondary endpoints were the number of cycles to maximal response, 
duration of response, changes in performance status, pre-existing symptoms, and analaesic 
use. Comments: Response dllrmlon as dtflntd In this trial (from the start of therapy to the 
time of progression) may give an iliflattd measurement of this lmpartQlll clinical endpoint. 

Toxicity Deflnltlons: 

Toxicities were i:raded on a scale of 0 to 4 using the NCI Common Toxicity Criteria (see 
appendix) and recorded for each trratmer.t cycle. 

Statlstkal Plan: 

A two-stage design was used: accrual was to be discontinued if no responses were observed 
in the first 20 patients; if at least 1 response is observed in the initial cohort of patients, then 
an additional 20 patients would be accrued. As a result of the decision to lower the initial 
dose to 75 mg/m• to avoid toxicity at the higher ciose (Amendment 3), the sample size was 
increased to 49 patients (Amendment 4). This would allow treatment of 20 patients at the 
lower dose. "While this will not be a sufficient number to precisely define the response rate 
at the lower dose, it will give enough descriptive infonnation to suggest whether further 
evaluation of the lower dose is warranted. • 

6.32 Study Conduct 

The T AX232 trial was sponsored by RPR. Patients were accrued to a single center in the 
US (Memorial Sloan Kettering Cancer Center). The study was monitored by RPR and all 
r.asc report forms were processed by RPR. All responses reported by the investigator were 
reviewed by an independent panel; the experts' judgment of response is reported. 
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6.33 Emcacy llelllltl 

EllalbWty: 

Forty-nine patients were entered: 2 patients were inelialble and " nonevaluable for response; 
hence, 45 patients were evaluable for efficacy. All 49 patients were evaluable for toxicity. 
Two patients were ineliaible due to absence of bueline rldioaraphic stuclies, and two 
additional patients were nonevaluable b"Cllur of iMomplete tumor measurements. 

Patient Withdrawals: 

Twenty-n!.ne patients withdrew for disease propession, four died (one due to toxicity, two 
due to diseell'l procresslon, and one due to cudiac meat), two withdrew conlf!nt, and l was 
lost to follow-up. Six patients were on ltudy u of 10/31193. Amons the 7 patiuits 
withdrawn due to toxicity, 2 were thou1ht to be uruelated to study druJ (anxiety and dyspnmi 
in 1 patient mich), 2 had mild puestheslu, one had akin toxicity/possible extravasation, one 
had pe."Sistent Jnde 3 hyperbilirubinemia despite dose reduction, and one had a arade 2 
HSR. Of the 3 patients who withdrew con1ent ar were lost to follow-up, 2 had alleraic 
mlCtions and dyspna, anJ the third experienced hemorthqe due to severe esophagitis. 

Patleat Characterlltlcs: 

The median qe of the 49 patients wu 60 years (ranp 42-77 years). Tht baseline 
Kamofsky performance status WU 60-70 .. ln 4P .. of patients (62" of patients in the 
hiah dose aroup and 30" of patients in the low close JIOUP had PS values of 60-70">· The 
male/female ratio wu 1.5. The most frequently diqnosed histol.OJic subtype was 
adenocarcinoma. The median time f'rom first cliqnosis to first infusion of docetaxel was l .S 
months. Forty-two patients .had metastatic diseese, 7 had 1CX2lly advanced disease. Only 
169' of patients had one orpn involved, and the rest had~ 2 oraans involved. The luna 
was the major site of involvement (94"), with qionsl Jymph nodes and pleura the next 
most common sites (59 and 53", respectively). EiJht patients had under,one sur.aery only, 
11 had radiation only, four had suraery and radiation, and 38 had no prior therapy. 
Concomitant med1cal condltlom Included 10 patients with history or dn.11 aller&Y/ 
asthma, and 12 patients with a history or cardlo•ucular disease (lncludJn& coronary 
artery disease In 7 and arrthmlas in 4}. Comment: Given the descriptions of disease 
extenJ, prior therapies, and concomitant lllnus, the palients en1ered on this trial appear to be 
representalive of the palients with advanced NSac seen In general medical practice. 

Dru& Delivery: 

A total of 219 cycles were administered: 76 (3S") at the initial planned dose of 100 mg/m2, 

and 97 (44") at 75 mg/mZ. The median number of cycles was 3 (range 1-lS) for the 100 
mg/m2 group; 11 patients had at least one dose reduction and 8 had at least one dose delay. 
Three patients in this group discontinued trutment due to toxicity. The median number of 
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cycles was 3.5 (nn1e 1·10) for the 75 m11m2 IJ'OUP; 6 patienu hid at least one dose 
reduction and 7 had at least one dose delay. Four patients in this ll'OllP discontinued 
treatment due to toxicity. Non·hematoloaic toxicities more frequenUy accounted for 
treatment delays in patients treated at 100 mglm2• Both hematologic and non-hematologic 
toxicities resulted in dose reductions. 

The mediul cumulative dose administered for all patients was 300 mglm2 (nnae 75·1069); 
median dose intensity given was 2S mg/m21week; and the median relative dose intensity was 
0.98 (range 0.6-1.0). Overall, 41 patients achieved an RDI of > 0.7 in this trial. 

At the high dose, 16 patients received no premedication for the first cycle, 12 received 
diphenhydramine only, and one patient continued on their prestudy regimen of 
dexamethasone. At the low dose, all 20 patients received the Prednisone premedication 
regimen as per Amendment 3. 

Emcacy Results: 

• Tumor R.espome Rate 

Among the 49 patients included in the intent to U'elt analysis, there were no Cn, 10 Pts, and 
5 improvements for an overall response rate of 30.6" (Cl: 18-45'5). Elsbt or the 10 PRs 
received 100 mglm2• Seventeen had stable disease, 13 had proaressive diz=ase, and four 
were r.ot evaluable. Considering only the partial responses, the overall JeSponse rate for all /1 
treated patients decreases to 20.4". Among the 29 patients who received the 100 mg/m' 
dose, the overall response rate was 34.5" or 27.6", excludin1 improvements. There were 
no clear differences in JeSponse rates when patients were analyud by number of organs 
involved, by PFS or by histoloay. Nine of the 10 responders had metastatic disease, S of 10 
responders had a Kamofsky PFS of 60-70". Comment: 11le revltwtr agrees with the 
overall response ra1es given. Note that this Is the only pivotal trial that includes 
improvements In the calculalion of the overall response ra1e. The frequency of responses 
among patients with lower PFS values (60-70'1) is encouraging. 

Comments: The table below summariw the JO ponlal responses and 5 Improvements noted 
in the intent to treat population as recorded In Table 28 of Data Ustlngs, 8.93.218 • 
8.93.307. Tumor sites In bold typeface had complete regressions: situ followed by an •had 
major regressions (75'1 or better). All patients had at least one bldlmensional or evaluable 
indicator lesion at baseline that met protocol-dtflntd size requirements. Note that patients 

had major responses in a lesion 2, 5 cm (In lung). Patient numbers 
followed by (1) represent the improvements. 
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RESPONSFS (l1T) • TAX231 

Patient Number Sltel or Relpome llelpome Duration (wks) 

Luna (2)•, lymph node mass• 19 

Luns 15 

Luna (I•, 2) 10 

Luna•, lymph node 23 

Luna 14 

Luns (1, 2•) 26 

Pleural·bued mass 2S 

Luna• 43+ 

Luna (1, 2, 3, 4) 22 

Luns, uver- 41+ 

Luns• 22 

Lung masses (2), pleural 29+ 
effusion, interstitial pattern 

Luna masses (3) 26+ 

Luns (2) 17+ 

Lung, lymph node masses (2) 13+ 

• Respome Duration 

The median duration of response in all 15 responding patients (intent to treat analysis) was 
23 weeks (range 10-43+). Six of 15 responders were censored due to no documentation of 
progression before the cut-off elate. Comment: '1711! reviewtr accepts RPR 's calcuJOJion of 
response duration. 

• Other Endpoints 

The median time to first response was IS weeks (range 3-18). The median time to 
progression was 11 weeks (range 1-43+ weeks) among all treateo patients (li/49 patients 
were censored, 7 due to no documentation of progression before the cut-off date, and 4 
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stable diseue patients who received further chemotherapy before proareaion). The median 
survival time for all treated patients wu 7 months (21149 patients were censored). 
Comment: 711ue additional '1tcacy DflipollllS were not pro1ocol~nMJ objectives. 
SurviYal, In particular, is of lbnlted vallle In du! phase 11 ienlng. Despite this, It is 
encouraging to 1101e Iha/ S responding palielllS trealed with the JOO mglm' dose wtre alive 
more than I year after study entry (Sft Fronds II al., JCO, 1994). 

• Quality or ure Ml FMtftt.I 

Table 6.99 of the study report (8.88.30S - 8.88.312) revells that there wu no significant 
change in performance status in the majority of patients in this study, although the number of 
patients with PFS determinations dropped from 49 at baseline to 23 at cycle 4 and to 13 at 
cycle 6. No patient ever had a PFS of Ul0'5. Comment: 'Review of PFS WJluesfor all 
pa1ie111S by cycle, Including end of study assusmelllS (Table 12 of dola listings, 8.91.122 • 
8.91.197), revealed 2 patients wllh a 30'5 decUne In PFS over baseline whlk on the study. 

Table 6.96a of the study report (8.88.285 - 8.88.286) presents the evolution of tumor-related 
pain for 15 patients traclccd through cycle 4. Two patients were noted as improved, 12 as 
unchanged, and 1 as worsened. In addition, analgesic use wu recorded in Table 32 of data 
listings, 8.94.193 - 8.94.232. Six of 16 patients requiring analgesics (and for whom data 
was available at baseline and at cycle 4) had an improvement in analgesic requirement, eight 
had essentially no change in requirement, and two had worsening u demonstrated by the use 
of additional and/or stronger analgesics. Four of the patients with an improvement in tumor
related pain and/or analgesic requirement were also responders (patients 

Tumor-related symptoms consisted primarily of cough, hemoptysis, dyspnea, anorexia, 
fatigue, and pain at one or more sites. Tables 6.96b, c, d, and 6.97 of the study report 
(8.88.289 - 8.88.299) present the evolutio.i of tumor-related symptoms for 21 patients 
tracked through cycle 4. Two patients had improvement in fatigue, six patients 

· hall !mprovement in dyspnea, and four patients 
had improvement in cough Of these, patients 

are responders. 

Comment: TM reviewer examined Tuble 23 of the data listings (8.93.17 - 8.93. 76) which 
recorded tumor-relaled symptoms for 49 pa1ien1s QI baseline but only for 5 patients QI cycle 
4. Despite this the following sympioms were reponed as "Recovered or Recovered with 
Sequelae •, even though they were graded as mild 10 severe al recovery: 
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Tumor-Related Patient Number Tumor-Related Patient Number 
Symptom Symptom 

Anorexia Patiaue 

Couahl Pain (Ill sites) 
Hemoptysis 

DySPneal fevers/ Sweau 
Wheeze 

A Italy uplanallon for tM discrepancy In findings belwun lhe lllldy report and ""1a listings 
is that the latter showed lmp,rowments In 111rJ and all symptoms, nen those lasting 1 or 2 
cycles. Note that or tbe 22 pet!ents with any Improvement in tumor-related symptoms, 
only 11 are responders. 'Ibis IUgests that IOIDe petlentl may bave bad translent 
symptomatic benefit from tnatment, eYeD without achleYina a lllllJor tumor response. 

6.34 Safety llesuhs 

Of the 49 treated patients, the most frequent possibly or probably related ABs were: 
leukopenia and aranulocytopenia (45 patients each), alopecia (40 patients), anemia (38 
patients), alleray (36 patients), skin (28 patients), asthenia (24 patients), nausea (22 patients), 
stomatitis (21 patients), neurosensory (ll patients), fluid retention (20 patients), and fever in 
the absence of infection (20 patients), diarrhea (19 patients), and vomitina (14 patients). 
Asthenia was more frequent amon1 patients receiving 100 m&fm2 (62" of patients) as 
compared to 35" of patients receivina 75 m&f m2• Whether tbl:i Is related to tbe lower 
dose or tbe routine use or steroids in tbe latter aroup i. unclear. Fluid retention, 
however, was equal la frequency la both aroups. 

Overall, 32 patients experienced 96 serious AEs, of which 61 were deemed possibly or 
probably related to study drua. Among these 32 patients, 20 were treated at the high dose, 
and 12 at the low dose. 

• Acute Hematoloalc Toxicities 

Leukopenia was observed in 45/47 patients and was arade 3 or 4 in 60". Pony-one patients 
(87") had arade 3 or 4 neutropenia. Out of 189 evaluable cycles (with at least one blood 
count between days 6-15) 139 (734)(,) showed grade 3 or 4 neutropenia. There was no 
significant difference in the incidence of grade 3 and 4 neutropenia between cycles at 100 or 
75 mg/m2• The median neutrophil nadir was 0.6 x 10'/mm3 (ranae 0.0-14.2) and the 
median time to nadir was 9 days (range 6-15). The median neutrophil nadir was no different 
for the 100 or the 75 mg/m2 dose. No cumulative myelotoxicity was observed. The median 
duration of grade 4 neutropenia was 7 days; no cycles failed to show recovery of neutrophil 
count by day 22±3. 
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Thrombocytopenia was observed in 3 patients. One patient had Jrade 3 toxicity. 

Anemia was observed in 38 patients, and was &ndc 3 in two patients and grade 4 in 1. This 
latter patient (1018) had csophqitis and hemorrhage. 

Febrile ncutropcnia (fever > 38"C with padc 3 or 4 neutropcnia) occurred in 13 patients 
and 16 cycles. Twelve of 16 episodes were woc:iated with grade 4 ncutropcnia. Infections 
occurred in 6 patients and 7 cycles. Three of 7 episodes of infection were usociated with 
grade 4 neutropcnia. 

• Acute Non-hematoloalc Toxlcltles 

Hypersensitivity reactions: Thirty-six patients experienced 6S episodes of drug-related HSR; 
3 episodes were padc 3 and none was padc 4. TI1e frequency of HSRs was identical at 
both dose levels. All reactions occurred during the infusion, often within the first fifteen 
minutes of the infusion, manifested by flushing, dyspnca, chest tiahtncss, and back pain. 
Two patients discontinued treatment due to an HSR (patients The latter 
patient experienced an HSR despite prophylaxis. Comment: Note thlll IM ftnt 16 patients 
rtctived no prtmedlcarion, the nut 13 parients rtcelved diphnehydramine pmnedlcarion, and 
IM last 20 patients received· Prttlnisone acconling to AmelldlMnt 3. 11le lncldenct of HSIU 
in these groups was 561, 611, and 751, rupeatvely, suggutlng Uttlt be• of 
prttMdicarions In IM prtventlon of HSIU. 

Nausea was observed in 22 patients, and was grade 3 in two patients. Vomiting occurred in 
14 patients, but was grade 1 or 2 only. Diarrhea occurred in 19 patients, and was grade 3 in 
one patient, and grade 4 in another. Stomatitis occurred in 21 patients, and was grade 3 in 
2. Comment: Nausea, vomiting, and stomalitls were mort frequent in the high dose group. 

• Chronic Non-hematoloalc Toxlcltles 

Fluid retention (peripheral edema or facial edema, pleural effusion, ascites, and/or 
pericardia! effusion with or without weight gain) was observed in 20 patients, and was 
severe in only 1. Seven patients had peripheral edema only, while 6 had pleural effusions. 
No patient discontinued treatment due to fluid retention. Patient was a SS year old 
male with a RML mass who had prior thoracotomy but no prior chest irradiation. His 
course was complicated by severe edema and pleural effusion beginning in cycle S, despite 
Prednisone premedication. There was no dlfrereoce in the incidence or severity or nuld 
retention in the blab and low dose aroups. The median cumulative dose to onset of fluid 
retention was 442 mglm2 for the 100 mg/m2 group and 298 mglm2 for the 75 mg/m2 group, 
corresponding to 4 cycles of treatment in each group. Weight gain was related to fluid 
retention: all 12 patients with weight gain on study had fluid retention. Comment: Elevated 
aldosterone levels (> 330 pg/ml) wtrt docU!Mnttd in 2 parients with fluid retention, one of 
whom also had elevated rtnin levels, consistent with lntravascular mlume contraction (see 
Francis et al., JCO, 1994). 
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Skin toxicity oc:curred in 28 patients llld was pade 3 in two. Si111s included erythema, 
pruritus, dry skin, llllC'dee, and papulae. Tbe lncldence and severity or skin toxicity was 
blaber for the patientl recelvina 100 flll}m2, however, all but one or these patients 
received no premedk:ation or dlpbeabydramlne only. Nail disorder was observed in 12 
patients and was mild to moderale. Alopecia oc:curred in .CO patients with equal frequency in 
both groups. 

Neurosensory toxicity wu noted in 21 patients, and was grade I or 2 only. Frequent 
symptoms/signs were numbnessltin&lin& and cJecreue in deep tendon reflexes. Four patients 
experienced neuromotor signs, pade I or 2 only. Allhenia wu seen in 2S patients and was 
severe in I. Neurotoxlclty and uthenla were more common In the blab dose ll'OllP· 

• Laboratory Tats 

In evaluable p&tients, elevations of the following parameters were seen: SGOT (10 patients), 
total bilirubin (2 patients, both grade 4), alkaline phosphatase (18 patients), hypocalcemia (15 
patients), hypomagnesemia (17 patients, pade 4 in 1). Five patients developed increased 
creatinine levels ir.one were grade 3). 

• Deaths OD Study 

Four patients died within one month of their last drug infusion, including one toxic death. 
All of these had received the 100 m&I' dose •. 

Patient Number Cause of Death 

Cardiac arrest, not drug-related, cycle 1 

Disease progression, cycle 3 

Disease progression, cycle 1 

Docetaxel·related pneumonia with respiratory failure, cycle 3 

6.35 Publications/ Abstracts 

Francis PA, Rigas JR, Kris MG, et al.: Phase II Trial of Docetaxel in Patients with Stage 
Ill and IV Non-Small Cell Lung C'.ancer. J. Clin. Oncol. 12:1232-1237, 1994. Published 
repon on 29 patients treated with docetaxel 100 mg/m2: overall response rate was 38%, 
median duration of response was S.3 months. Six patients were alive > 1 year from study 
entry, five of these had a major response to treatment. Discussion section gives comaprison 
of docetaxel and paclitaxel. 

Rigas JR, Francis PA, Kris MG, et al.: Phase II Trial ofTaxotere in Non-Small Cell Lung 
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Cancer. Proc ASCO 12:336, 1993. Preliminary report on 22 patients: overall response rate 
was 289' in 18 patients. Major toxicities were HSRs, neutropenia, skin rash, sensory 
neuropathy and fluid retention. 

6.36 Sponsor's Conclusions 

The partial response rate of 20.S" (or 30.6" for PRs and improved patients) for doc:etaxel 
as first line therapy in patients with locally advanced or metastatic NSCLC is remarkable, 
given the known single agent activity of other c:ytotmtics med in this sr.tting (CDDP, 
vindesine, vinblastine, mitomycin C, ifosphamide, and paclitaxel). The sponsor makes 
reference to three studies (Eagan et al., 1979; Kris et al., 1985; Jett et al., 1989) which have 
shown that improvement in patients with non-measurable disease is, in fact, equivalent to a 
partial response. The response duration of 23 weeks for docelaxel in these patients also 
serves to confirm its activity as a single agent. 

The feasibility of the recommended dose and schedule was conflrmed in this study. The 
relative dose intensity of 0. 9 shows that overall toxicity did not jeopardize treatment 
compliance and tolerability. 

The usual toxicities encountered with taxoids were seen with docetaxel: neutropenia, nausea, 
vomiting, diarrhea, stomatitis, neurotoxicities, alopecia, nail disorden, and anemia. These 
were mild, except for the neutropenia. Hematologic toxicity was not cumulative. Despite 
the high incidence of grade 4 neutropenia, only 13 patients experienced febrile neutropenia. 

Serious toxicities were febrile neutropenia and ncutropenic infection. There was one toxic 
death in a patient who died due to Gram negative pneumonia. 

Hypersensitivity reactions lead to treatment discontinuation in two patients, although most 
patients were able to complete their infusions after the reaction had resolved with or without 
intervention. 

Fluid retention was unexpected as it was rarely reported in the phase I studies. No patient 
discontinued treatment. No difference in incidence or severity was seen at the two dose 
levels. 

Nausea, vomiting, stomatitis, neurotoxicity, and asthenia were more common in the high 
dose than in the low dose group; skin toxicity was more common and severe in the high dose 
group. 

The risk:beneflt ratio is in favor of docetaxel in patients with untreated NSCLC. The overall 
response rate is more favorable for the 100 mg/m' dose, while the safety profile is more 
favorable for the 75 mg/m' . 
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• Reviewer's Conclusions 

There arc a number of features unique to this trial which allow some critical observations to 
be made. First and foremost, there were two different doses, 100 and 7S mg/m', used as 
initial therapy in previously untreated patients with NSCLC. While other pivotal trials 
included patients treated at the 7S 111Jf m2 dose, this was as a resul1 of dose reduction after 1 
or more cycles at the 100 mitm• dose. 

Although the numben of patients are too small for a formal comparison of the two dose 
levels, distinct trends do begin to ernerp. Essentially, overall response rates arc superior in 
the high dose group, at the expense of safety. Nausea, vomiting, stomatitis, neurotoxicity, 
and asthenia were more common in the hiJh dOIC than in the low dose iroup; skin toxicity 
l·\:s more common and severe in the high dose group. On the other hand, there was no 
diffierence in the incidence of myelosuppression, acute HSRs, fluid retention, or alopecia. 

This trial does include patients with, and assesses tumor responses in evaluable lesions. 
Thus, the overall response rate among the 29 patients who receiwd the 100 mg/m• dose, 
declines from 34.S% to 27.6" when improved patients arc excluded. Amona the 20 patients 
who r, ved the 7S mg/m' dose, the overall response rate declines from 20% to 10% when 
impro' patients arc excluded. The response rate for the hiJh dose group is consistent with 
those reported in previously untreated patients in the TAX232 and TAX269 trials (31.7% and 
27%, respectively). The response duration of 23 weeks in this trial falls midway between 
that reported in the other two trials (19 weeks in TAX232 and 28 weeks in TAX269). The 
repon of S responders living more than 1 year after study entry (Francis et al., ICO, 1994) 
is consistent with the notion that response to treatment correlates with survival, which is 
critical to the assessment of clinical b=letit of this agent. Well-controlled randomized trials 
should be capable of demonstrating efficacy, including survival benefit, in the face of acute 
and chronic toxicity. 

The hematologic toxicities of docetaxel arc consistent with those reported for other taxoids 
and with the experience in other pivotal trials in this application. The incidence of grade 3 
or 4 neutropenia in patients is extremely high (87%), but the incidence of febrile neutropenia 
was low at 27%. While the overall incidence of infections was also low, 3n (43%) of 
episodes of infection were associated with grade 3 or 4 neutropenia. There was one toxic 
death. Note that the incidence of febrile neutropenia, of grade 3/4 neutropenia with 
infection, and of toxic deaths reponed in this trial is consistent with that reported for the 
TAX232 and TAX223 trials in previously untreated patients ar.u for the two trials in 
previously treated NSCLC patients (TAX270 and TAX271). 

Severe fluid retention was rare in this trial, and caused no patient to discontinue treatment in 
this trial. This may be related to the lower median number of treatment cycles delivered in 
this trial compared to the other pivotal trials in breast and lung cancer (3 versus 4-S). Note 
that the median cumulative dose of docetaxel at onset of fluid retention, 442 mg/m', was in 
keeping with that reported for previously-treated NSCLC patients (497 mg/m', TAX271) and 
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for previously untreated patients in the TAX269 and TAX223 trials (476 and 403 mg/m', 
respectively). 

The reviewer agrees that manqement of acute HSRs wu not treatment limiting, although the 
incidence of such reactions wu remarkably higher than in any other pivotal trial. The 
reviewer cannot account for·this finding. Neurotoxic:ities did not appear to be unmanageable. 

Patients with unresectable or metas1atic NSCLC are typically treated with a first line 
chemotherapy regimen for palliation, although me of chemotherapy as first line therapy for 
these patients remains controversial. Despite the promisina sina1e agent activity 
demonstrated in these three phase D trials, well-controlled, randomized clinical trials would 
be required to fully evaluate docetuel as a first line aaent in the setting of metastatic or 
locally advanceJ lllSCLC. Such trials should focus heavily on quality of life issues defined 
in a prospective manner. The benefit of premedication(s) in the prevention of severe fluid 
retention should also be evaluated. Based on the information presented for the three pivotal 
trials in previously-untreated NSCLC patients, TAX232, TAX269, and TAX232, the 
reviewer does not agree that the risk/benefit ratio favors doc:etaxel for approval. 
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6.4 TAX213 

6.41 Protocol Review 

Title: Phase II Trial with Taxotere in Patients with Non-Small Cell Lung cancer 

Invectlptors: EORTC Early Clinical Trials Group 
TH Cerny, MD, Study Chainnan, Bern, Switi.erland 
S Kaplan, Swiaerland C Sessa, Switzerland 
P Siegenthaler, Swimrland M Clavel, France 
T Tursz, Fnnc:e S Aamdal, Norway 
AT Van Oosterom, Belgium SB Kaye, United Kingdom 
E Robinson, Israel A ·sullces, Israel 
U Bruntsch, Germany HJ Schmoll, Germany 
AR Hanauske, Germany N Pavlidis, Gret"Ce 
WW Ten Boklccl Huinink, The Netherlands 

Study Dates: S/lS/92 • 4/4/93 
Study Cut-Off' Date: 12/31/93 
Database Frozen: 3/30/94 

Review or Protocol Ameaclmeots: 

There were no protocol amendments affecting this study. 

Desip: 

This was a phase n multic:enter trial in patients with previously untreated NSCLC. The 
initial planned treatment was doc:elaxel in pclysorbate 80 at 100 mg/m2 IV over I hour every 
3 weeks. 

Objectives: 

The primary objectives were to 1) determine if partial or complete responses can be achieved 
and their duration, if they occur, 2) determine the toxicity of docetaxel, and 3) characteme 
the pharmacoldnetic·phannacodynamic relationships of doc:etaxel. 

Patient Population: 

The inclusion and exclusion criteria are provided in the appendix. In summary, eligible 
patients were male or female, 18· 75 years of age, with histologic or cytologic proof of 
locally lldvanced or metastatic NSCLC. They must have at least one bidimensionally 
measurable lesion, have a baseline WHO PFS 0-2, a life expectancy ~ 12 weeks, no CNS 
metastases, and no peripheral neuropathy > grade 2 (NCI). They could have received no 
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prior chemotherapy. 

Procedure: 

Patients will receive doc:etaxel in polysorbale 80 at 100 mg/m2 IV over 1 hour every 3 
weeks. Study medication wu supplied as a concentrated solution containing 40 mg/ml in 
polysorbate 80 for intravenous administration. Just prior to use, the solution must be diluted 
with 6 ml of S'lr. dextrose or 0.9'lr. saline. The app1opriate amount of drug is further diluted 
in 250 ml of S'lr. dextrose or 0.9'lr. saline and adminiitered u a continuous IV infusion using 
a peristaltic pump. 

No prophylactic use of antiemetics, anti-infectives or antialle!Jics was permitted prior to the 
initial infusion. Antihistamines and corticosteroids could be' used to treat symptomatic HSRs, 
or as premedication for a rechallenge (IV premedication was Jiven within 1 hour of the 
docetaxel infusion, oral premedication Biven 12 hours prior). No prophylactic use of 
colony-stimulating factors wu permitted, however, patients with grade 4 neutropenia and 
documented infection in the previous cycle could receive concomitant G-CSF with approval 
of the study chairman. 

If patients demonstrate a CR or PR they will continue treatment until theie is evidence of 
disease progression or unacceptable toxicity. If there is no change after 2 cycles, patients 
may receive tn:atment for a t(\la! of 3-6 cycles if there is symptomatic improvement. 
Treatment could be delayed no more than 1 week to allow recovery from a prior t1Jxicity. A 
maximum of two 25'lr. dose reductions was permitted per patient (100 to 75 mg/m2 and 75 to 
SS mg/m2). Patients experiencing febrile ~ 38-C) neutropenia grade 4, uymptomatic 
neutropenia grade 4 lasting > 7 days, or thrombocytopenia grade 4 were allowed a 2S'lr. 
dose reduction. Other conditions in which a 2S'lr. dose reduction was permitted were: any 
grade ..<!. 3 toxicity except alopecia and anemia, grade 2 skin toxicity or peripheral 
neurotoxicity. Treatment was stopped in the cue of grade 3 peripheral neurotoxicity or if a 
severe HSR occurs during rechallenge. 

Efficacy Dermitlom: 

Responses required verification on two different occasions separated by 4 weeks. A CR was 
defined as disappearance of all tumor. A PR was defined as a 50'l(, or greater decrease in 
the sum of the products of the diameters of measurable lesions with no increase in size of 
any lesion or appearance of any new lesions. Progressive disease was defined as a 2S'lr. or 
greater increase in the size of a measurable lesion, or appearance of a new lesion. The 
occurrence of pleural effusion or ascites is considered disease progression if substantiated by 
positive cytology. The development of bllin metastases is considered disease progression, 
even if the patient is responding outside the brain. 

Response duration was defined as follows: for CRs, the time of documentation of the CR to 
disease progression; for PRs, the time of initial dose of docetaxel to disease progression. 
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-- -- -- --

Tumor measurements were to be recorded at the end of every cycle by physical examination. 
Chest xrays, uluasounds, and scans of all measurable lesions were to be repeated at the end 
of every 2 cycles. 

Comments: Ruponse duralion as ~Md In thLr trial (from the stan of therapy to the time 
of progruston) may give an i1fflaled measumnDU of thLr bnportt1111 clinical endpoinr. Other 
than perfonnance sllllllS, the pn:ilocol does not specfly any (/tlGlily of life measures. Chest 
xrays are performed qfter every cycle in the US trials. 

Toxicity Deflnltlons: 

Toxicities were graded on I\ scale of 0 to 4 using the NCI Common Toxicity Criteria (see 
appendix) and recorded for each treatment cycle. · 

Statlstlc:al Plan: 

A two-stage design was used: accrual was to be discontinued if no responses were observed 
in th•' fust 20 patients; if at least I response is observed in the initial cohort of patients, then 
an 111iditional IS patients would be accrued. 

6.42 Study Conduct 

The TAX223 trial was sponsored by RPR. Patients were accrued to 16 centers in Europe: 2 
in France, 1 in Belgium, I in the United Kin&dom, 3 in Germany, 1 in The Netherlands, 4 
in Switzerland, I in Norway, I in Greece and 2 in Israel. All centers were members of the 
EORTC Early Clinical Trials Group. The study was monitored by re&ular site visits by 
monitors from the NDOO Data Center of EORTC (New Drug Development Office, 
Amsterdam) and from the Clinical Research Department of RPR. All case report forms were 
processed by RPR. The database was frozen on 3/30/94. Four response review meetings 
were held between September 1992 and June 1993. A final consensus meeting was held in 
January 1994, including the study chairman and the sponsor, to reach final agreement on 
patient eligibility, evaluability, overall response, and date of progression. 

6.43 Emc:acy Results 

Eli&lbllity: 

Forty-three patients were entered: 6 patients were ineligible and 2 nonevaluable for response; 
hence, 35 patients were evaluable for efficacy. Forty-two patients were evaluable for 
toxicity (note patient was registered but never treated due to the presence of grade n 
neurotoxicity). Reasons for ineligibility were: lack of measurable lesions in 3, incorrect 
histology in I, unstable cardiovascular condition in 1, and no treatment in 1. Two additional 
patients were nonevaluable due to early discontinuation of treatment in cycle 2 due to HSRs 
(patients 
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Investigator/Site No. of Patients Entered No. of Responders 

TH Cerny, Switzerland 2 0 

S Kaplan, Switzerland 6 2 

C Sessa, Switzerland 2 0 

P Sie1enthaler, Switzerland 2 0 

M Clavel, France I 0 

T Tursi, France 3 2 

WW Ten Bokkel Huinink, 1 0 
The Netherlands 

SB Kaye, United Kingdom 1 0 

E Robinson, Israel 4 0 

A Sulkes, Israel 2 1 

AR Hanauslce, Germany 2 0 

U Bruntsch, Germany l l -
ID Schmoll, Gumany 4 1 

AT Van Oosterom, Belgium 4 2 

N Pavlidis, Greece s 0 

S Aamdal 3 0 

Patient Withdrawals: 

Eigi'teen patients withdrew for dist.aSe progression, seven died, and three withdrew consent. 
Six stable diseue patients were on study as of 12/93. Among the 8 patients withdrawn due 
to toxicity, 2 had HSRs, 1 had moderate neurotoxicity, 1 had severe asthenia, 1 had venous 
thrombosis at the injection ~ite, and 3 had edema and/or pleural effusion. Among the 7 
deaths, two were due to disease pro1ression, three to toxicity, and two were not drug-related. 

Patient Characterlstks: 

The median age of the 42 patients was 59.S years (range 38-74 years). The median 
baseline WHO performance status was 1. The male/female ratio was 3. 7. The most 
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frequently diqnosed histolo&ic aubtype wu adenocan:inoma. The median time from first 
diagnosis to first infusion of docetaxel wu 2 lllOllths. Twenty-five patients had metastatic 
disease, 17 had loc:ally ldvanced dimw. One-third had one orpn involved, and the rest 
had~ 2 oraans involved. The luna wu the major lite of involvement (86,.), with reaional 
lymph nodes the next most common site (55">· Six patients had undmJone surgery, 5 had 
radiation only, 6 had sursery and radiation, and 25 had no prior therapy. 

Concomitant medical conditions in patient (a history of prior myocardial infarction and 
cardiac bypass, thrombosis of the vena cava, prior pulmonary embolism) made him 
ineligible. Patient had a prior myocardial infarction with ongoing cardiac dysrythmia. 
Most of die patients had chrG11ic airways obstn1ction, hypertension, and arteriosclerosis. 
Comment: Given tM descriptions of disease extent, prior tMraplu, and concomitant fllnus, 
w palieflls efllered on this trial appear to be repmentaJlve·of tM pallents with advanced 
NSCLC seen in general medical practice. 

Drue Delivery: 

A total of 191 cycles were administered: 142 (74") at the initial planned dose of 100 
mg/m2, and 45 (24") at 75 mg/m2• The median number of cycles wu 4 (range 1-12). 
Seventeen patients had at least one dose reduction and 9 had at least one dose delay. Eight 
patients discontinued treatment due to toxicity. Non-hematoloaic toxicities were the principal 
cause of treatment delays and dow reductions in patients. 

Median dose intensity given was 30.8 mg/m2/weelc; and the relative dose intensity was > 
0. 7 for 95 % of the patients. 

Efficacy Endpoints: 

• Tumor Response Rate 

Among the 42 patients included in the intent to treat analysis, there was 1 CR and 8 PRs for 
an overall response rate of 21.4% (CI: 10.3; 36.8). Seventeen had stable disease, 11 had 
progressive disease, and five were not evaluable. Of the nine responders, 1 was female, 6 
had a WHO PFS of 0, and 6 had metastatic disease. The response rate in the lung was 39%, 
in lymph nodes, 11 %, and in other visceral organs, 25". Patient had small cell lung 
cancer and had a partial response in a lune primary indicator lesion lasting 5 months; at the 
consensus meeting, it was decided to include this response in the intent to treat analysis. 
Comment: The reviewtr agrees with tM sponsor's ovttrall mponse ra1e, allhough no lllmOr 
measurements were provided on paliefll 

The table below summarizes the 1 CR and 8 PRs noted in the iflltnt to trea1 populaJlon as 
recorded In Table 23C of Data Listings. 8.114.59 - 8.114.94. Tumor sites In bold typeface 
had complete regressions; sites followed by an • hod TM)or regrusions (75 \lli or better). All 
pa.ients had a1 least one bidimensional/y measurable lesion DJ baseline that met tM protocol-
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dtjlMd size requimnelllS (al least 1 diameter 2 2.S cm on er or llhrasound: lung lesions 
could be 2 l .S cm) acep1 for palient (no measurable lesions) and pa1ien1 
(lesi"ns untkrsized). PatielllS had a mqjor response In a lesion 2 S 
cm (In lung and adn!nal). · 

RESPONSES (ITT) • TAX221 

lnvestlptor/Patlent Sites or Response Response Duration 
Number (BldlmemlonaJ Leslom) (weeks) 

Oosterom: l.Aaq, Id renal. 41 

Lung•, lymph node* 20 

Kaplan: Lung (2)• 18 

Lung• 36 

Tum: Lung (l*, 2, 3) IS 

1.Aa111 29 

Schmoll: Lun& 34 

Bruntsch: Lun& (l*, 2) 48 

Sulkes: Not Available· Wrong Histology 24 

• Response Duration 

The median duration of response in responding patients (intent to treat analysis) was 41 
weeks. Four or 9 responden were cemored u they received additional chemotherapy or 
radiotherapy without doo•meutatlon or Pi'OllillSSIOD berore the cut-ofr date. Comment: 
Tht reviewer accepts the sponsor's calculation of response duralion: the dales of farther 
trtatmtTll for parients were verf/itd In Table 29 of the dala 
listings, 8.114.182 • 8.114.186. 

• Other Endpoints 

The median time to first response was calculated to be 6 weeks (range S-12 weeks). The 
median time to progression was IS wcelcs among all treated patients (9/42 patients were 
censored; all patients received further therapy before pro&reSSion). The median survival time 
for all treated patients was 11 months (19" of patients were alive at the cut-off date). The 
estimated one-year survival iate is 30%. 
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• Quality of Ufe All t •iems 

Although Table 4.19 of the ltlldy report wu omitted, PPS values were recorded in Table 10 
of the data listings (8.112.62 • 8.112.84). There wu no significant chan1e in perfonnance 
status in the najolity of patients in this study, althou&h the number of patients with PFS 
determinations chopped from 42 at bue1ine to 24 at cycle 4 and to 17 at cycle 6. Among 17 
patients with bueline PPS of 0 or 1, only 4 patients deteriorated to a PFS of 2 at cycle 6. In 
addition, two patients were identified whole PFS declined to 3 while on the ltlldy: 
Patient PFS 0 to 3, developed severe peripheral edema/pleural effusions, severe 
asthenia, and &rade 4 skin toxicity by cycle 6; 
Patient PFS 0 to 3, died of disease pros1ession 15 days after cycle 4 infusion. 

Analgesic use wu recorded in Table 24 A and B of data listinas, 8.114.95 • 8.114.158. One 
of 9 patients requiring anal&esics (and for whom data wu available at baseline and at cycle 
4) had an improvement in analaesic requirement, five had euentially no change in 
requirement, and three had worsening as demonstrated by the use of additional and/or 
stronger analgesics. Patient with an improvement in anal&esic requirement was also a 
~nder. 

Comment: Evolution qf tumor-related symptoms could not bt anaJyuJJ slna no prll'llllry 
data were provided. 

6.44 Safety Results 

Of the 42 treated patients, the most frequent possibly or probably related AEs were: 
leukopenia and granulocytopenia (40 patients each), alopecia (39 patients), Mtmia (30 
patients), asthenia (25 patients), skin (25 patients), fluid retention (19 patients), 
neurosensory (16 patients), nausea (14 patients), diarrhea and allergy (12 patients each), 
vomiting (8 patients), fever in the absence of infection (10 patients), pulmonary toxicity (9 
patients), and infection (8 patients). 

Overall, 21 patients experienced serious AEs. Seven patients died within one month of 
treatment. The 3 toxic deaths were due to sepsis with grade 4 neutropenia, fungal pneumonia 
with grade II neutropenia, and heart failure after pulmonary edema/fluid retention. 

• Acute Hematolosic Toxicities 

Lcukopenia was observed in 40/41 patients and was grade 3 or 4 in 71 ". Thirty-five 
patients (85-A) had &tide 3 or 4 neutropenia. The incidence of grade 3 or 4 neutropenia was 
similar at the 75 and 100 mg/m2 dose levels. The median neutrophil nadir was 0.4 x 
103/mm1 (range 0.1·2.4) and the median time to nadir was 7 days. (range 6-16). No 
cumulative myelotoxicity was observed. The median duration of grade 4 neutropenia was 9 
days; no cycle failed !O show recovery of neutrophil count by day 22±3. 
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Thrombocytopenia, pade 1 was observed in 1 patirnt. 

Anemia was observed in 36/41 patients, and was pade 3 in one patient. The median nadir 
for hemoglobin was 11.2 g/dl (range 7.2·13), with a median day to nadir of 8 days. 

Febrile neutropenia (neutropenia with fever > 38-C and pade 3 or 4 neutropenia) occurred 
in 7 patients and 8 cycles. All but one episode was usociated with dose level 100 m1/m2

• 

There were eleven treatment-related infections, 9 of which occumd in the setting of &rade 3 
or 4 neutropenia. 

• Acute Noa-bematoloak: Toxlcltlei 

Hypersensitivity reactions: Twelve patients experienced HSRs; no episode was grade 4. 
Premedication of 6 patients with Hl antqonists and corticosteroids did not appear to prevent 
a subsequent HSR, but the severity of reactions seemed to be ies.ted. Most reactions 
..ccumd during the infusion, often within the first fifteen minutes of the infusion, manifested 
by flushing, dyspnea, and chest tightness. Only 2 patients discontinued treatment due to 
HSRs. Pulmonary toxicity in 9 patients Is Included in HSRs and nuld retention. 

Nausea was observed in 16 patients, and wu pade 3 in two patients. Vomiting occurred in 
8 patients, and was grade 4 in one. Diarrhea occumd in 12 patients, and was grade 3 in 
one patient and grade 4 in another. Diarrhea lead to hospitalization in two patients, although 
treatment with docetaxel was not discontinued. Stomatitis occurred in S patients, and was "" 
grade 3 in one. · 

Two patients had treatment-related cardiac abnormalities, both related to fluid retention. One 
of these patients died with cardiac dysrhythmia. 

• Cbronlc Noa-bematolqlc Toxidtlei 

Fluid retention (peripheral edema or facial edema, pleural effusion, ascites, and/or 
pericardial effusion with or without weight gain) was observed in 19 patients, and was 
moderate in 9 and severe in 1. Four patients had peripheral edema only, while 12 had 
pleural effusions and 2 had pericardia! effusions. Three patients discontinued treatment due 
to fluid retention, and there ·was one toxic death due to fluid retention. The median 
cumulative dose to onset of fluid retention was·403 mg/m2• Duration of edema is unknown 
as most cases were ongoing at the time of follow-up. Weight gain with moderate fluid 
retention was noted in six cases. 

Comment: FluiJ ntenlion compromistd tnarment for aJ least 5 paJitnts: had seven 
toxicity, pa1te111 dltd, and pallents discoTUlnued therapy. Of 
these, thne wen either complete or panlal responders. The median age of this group was 
62 years (range 53-73 years); all wen males. Only one had pleural effusions aJ baseline. 
One parieTU had prior surgery, rwo had radiotherapy. Serum albumin levels ..S. 3 gldl were 

48 



noted In 2: se1lllfl crulinlne levels were eleva1ed in one pallent. No patient received 
prelMdiClllion: patient received dllily Prednisone in cycle 6 for treatrMnt of bronchitis. 

Skin toxicity oc:cuned in 25 patients UICI wu pade 3 in two and pade 4 in one. Signs 
included erythema, pruritus, dry skin, maculae, UICI papulle. 1birteen patients developed 
chronic skin chan1es. 1be medWI cumulative dole at the onset of skin toxicity was S23 
m&fmz. No patient discontinued ueaunent due to akin toxicity. Nail disorder was observed 
in 8 patients and wu usociated with skin changes in all. Two patients had onycholysis. 
Alopecia oc:cuned in 93" of patients, 

Neurosensory toxicity wu noted in 16 patients, and was &rade 1 or 2 only. Frequent 
symptoms/signs were numbnessltin&lin& and decrease in deep tendon reflexes. Two patients 
had specific neuromotor problems, &rade 1 or 2 only. Aslhenia wu recorded for 2S patients 
and was severe in four. Patient discontinued treatment due to severe uthenia. 

• Laboratory Tests 

In evaluable patients, elevations of the following parameters were seen: total bilirubin, grade 
3 in one patient), alkaline phosphacue (14 patients, &rade 1 or 2 only), creatinine (Jrade 2, 
usociated with death due to funp1 pneumonia). Note that Tables 8.01 and 8.02 of the study 
repon refer to a different trial (TAX2S7). 

• Deaths OD Study 

Seven patients died within one month of their last drug infusion, including three toxic deaths 
in patients 

Patient Number Cause of Death 

DiseaJe progression, cycle 4 

Staphylococcu.r eptdermidis septicemia, grade 4 neutropenia, 
cylce 2 

Candida tropicalis pneumonia, grade 2 neutropenia, cycle 6 
-- - DiseaJe p.ogression, cycle 3 

Cardiopulmonary arrest, cycle I 

~ Cerebral hemorrhage, cycle 3 

Pulmonary edema, cardiac failure, cycle S 
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6.45 Pllblkatlom/ Abltracts 

Cerny TH, Wanders J, IC2plan S, et al.: Taxoiere i$ an Active Drug in Non-Small Cell 
Lung Cancer: A Phase D Trial of the Early Clinical Trials Group. Proc ASCO 12:331, 1993. 
Preliminary report on 43 patients: ovenll response rate wu 33" in 24 patients. Major 
toxicities were neutropenia, HSRs, fatigue, nausea, vomiting, diarrhea, and alopecia. 

6.46 Spomor's Conchlsioas 

The sponsor points out that the partial response rate of 21" for docetaxel as first line 
therapy in patients with locally advanced or metastatic NSCLC is remarkable. The response 
duration of 41 weeks for docetaxel in these patients also serves to confirm its activity as a 
single agent. 

The feasibility of the recommended dose and schedule was confirmed in this study. The 
relative dose intensity of 0.92 shows that overall toxicity did not jeopardiu treatment 
compliance and tolerability. 

The usual toxicities encountered with vinca alkaloids and taxoids were seen with docetaxel: 
neutropenia, nausea, vomitin&, diarrhea, stomatitis, nev.rotoxicities, alopecia, nail disorders, 
and anemia. These were mild, except for the neutropenia. Hematol0&ic toxicity was not 
cumulative. Despite the high incidence of grade 4 neutropenia, no patient required treatment 
delays. Neutropenic infections were usociated with two deaths. Among patients who "' 
developed infection, half of them were neutropenic and the other half were not. This is not 
surprising since infection is a well-recognized complication of lung cancer. 

Hypersensitivity reactions lead to treatment discontinuation in two patients, althou&h most 
patients completed their infusions after the reaction resolved with or without intervention. 

Fluid retention was unexpected as it was rarely reponed in the phase I studies and was 
cumulative. Three patients discontinued treatment because of this toxicity and one patient 
died d\!e to heart failure related to pulmonary edema. Thus treatment was compromised in 
9 .S 9' of patients due to this toxicity. Note that both pleural and pericardia! effusions are 
known complications of lung tumon. 

Asthenia affected 2S patients and lead to treatment discontinuation in 1 and general 
deterioration in a second responding patient. 

The risk:benefit ratio is in favor of docetaxel in patients with untreated NSCLC, despite the 
incidence of treatment-related infections and fluid retention. 
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6.47 ReYlewer's Flnal Conclusions 

Comparison or PIYotal Trials • NSCLC F1rst Line 

There are a number of features which distinauish this trial from the three US pivotal trials in 
previously untreated rnetas1atic or locally ;ulvanced non-small cell lung cancer (T AX232, 
TAX269, and TAX231). These are: 

• The T AX223 trial had the greatest number of participating siteSlinvestigaton; 
• There was no protocOl-defined premedication regimen; 
• Chest xrays were to be perfonned every 6 weeks instead of every 3 weeks; 
• Size criteria for measurable lesions required CT and lung lesions to be slightly larger; 
• This trial had a lonaer median follow-up time; and · 
• The median response duration was longer, but 4 of 9 responden were censored for 

this analysis; all those censored did not progress but rather switched over to other 
fonns of treatment. 

On the other hand, all four trials have produced surprisinaly reproducible overall response 
rates, ranging from 21 to 32", including 1 CR in the TAX223 trial. Responses primarily 
occurred in the lung and thoracic lymph nodes; other visceral sites of response included liver 
and adrenal. With the exception of the TAX223 trial, response durations were in the range 
of 19-28 weeks. Note that response duration as defined from the stan of docetaxel treatment 
to the time of progression, may give an intlated measurement. 

All four trials had a similar incidence/pattern of acute hematologic toxicities: a high 
incidence of grade 3 or 4 neutropenia (in BS-97" of patients), but a low incidence of febrile 
neutropenia (17-3S" of patients). These studies do point out the serious consequences of 
grade 3 or 4 neutropenia as 43-83" of infections occurred in association with these nadin. 
Note that 17-S7" of infections across all four trials ·.vere not associated with grade 3 or 4 
neutropenia - consistent with the fact that infection, particularly pneumonia, is a known 
complication of lung cancer. 

With the exception of the TAX231 trial, acute HSRs did not pose as great a threat as had 
been anticipated from the phase I experience. Neurotoxicity was frequent but mild to 
moderate in severity in all trials. Asthenia was also frequent, occurring in S 1-68 % of 
patients: this incidence is actually somewhat lower than that observed in trials involving 
second line patients (68-79" for NSCLC, 71-SS % for breast cancer). This suggests that the 
underlying disease process may be contributing to this problem. 

Fluid retention occurred in 41-68% of patients, and was clinically significant (either rated as 
severe, or resulting in patient withdrawal or death) in 2-22 ~;, of patients. 111 the TAX23 l 
trial which treated patients at two initial doses (100 or 75 mg/m'), the•"' was no disccmible 
difference in the incidence of fluid retention in the two groups. })remcdication regimens 
were numerous making it difficult to conclude the benefit of any one. In fact, patients in the 
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TAX223, who were not routinely premedicated, fifed no worse. The reviewer cannot fully 
account for the markedly low incidence of clinically significant fluid retention as defined 
above in the T AX23 l trial - the lowest incidence of any pivotal trial in this application. 
However, patients entered on this trial received the lowest median number of treatment 
cycles (3), so that half the patients did not reach the cumulative dose at onset of fluid 
retention. Predisposing factors for the development of severe fluid retention remain to be 
substantiated, although pre-existing pleural effusions or pleural-based masses, prior 
thoracotomy, and prior chest imdiation have been suuested and should be further studied. 

Docetaxel Indication for Locally Ad•aoced or Metastatic Non-Small Cell Lung Cancer 

Effective treatment of patients with locally advanced or metastatic non-small cell lung cancer 
is sorely needed. The single agent activity of docetaxel, in tc--:ms of overall response rate 
and duration of response in the phase D setting, appears to be comparable to the most active 
cytotoxic agents used in the treatment of inoperable NSCLC: including cisplatin, 
ifosphamide, mitomycin C, vinbiastine, vincristine, vinorelbine, and paclitaxel. Pooling the 
176 patients from all four pivotal trials in previously untreated patients, the overall response 
rate for all patients was 26" (4!5/176). Similarly, for locally advanced disease patients, the 
overall response rate was 23" (8/3!5), and 26" (37/141) for metas1atic disease patients. 
Clearly, it remains to be shown 1) if doc:etaxel will continue to perform as well in 
randomized, well-controlled· trials as it has in the phase D trials presented herein, and 2) 
whether greater success may be achieved in the prevention, recognition, and treiitment of the 
chronic non-hematologic toxicities (particularly, fluid retention, skin toxicity, and asthenia). 

Given that the use of cytotoxic chemotherapy as initial therapy for inoperable NSCLC 
remains controversial, it becomes difficult to accept the risks of doc:etaxel treatment in light 
of its numerous toxicities, expected and unexpected, that have been reproducibly 
demonstrated in vinually all the pivotal trials, regardless of indication. No doubt, some 
patients have derived benefit from treatment. Although of a limited nature, there was some 
evidence presented that patients, even non-responders, experienced transient (less than 4 
cycles or 12 weelcs) improvement in tumor-related symptoms. Francis et al, JCO, 1994, 
reported that S responders remained alive more than one year after study entry. These 
findings are extremely encouraging, and wamint greater study in the setting of well
controlled randomized trials. 

Additional studies may demonstrate that use of hematopoietic growth factors may ameliorate 
docetaxel-induced myelosuppression. This is of particular importance in NSCLC patients 
who are at risk for the development of post-obstructive pneumonias, often complicated by 
bacterial superinfection. 

Severe fluid retention remains a major challenge. No predisposing factor(s) have been 
clearly substantiated to date. The mechanism by which this toxicity develops has not been 
elucidated. No clear cut benefit of any premedication(s) has yet been demonstrated. No 
reduction in the incidence of fluid retention could be demonstrated with treatment at the 
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lower dose, although this did appear to ameliorate other toxicities. There is also the risk that 
drug may accumulate in third-space compartments, resultinJ in a prolonged plasma half-life 
and additional toxicity in patients with peripheral edema, pleural effusions and ascites. There 
has been some sugestion of this in a few patients who have experienced multiple moderate 
to severe toxicities, includinJ fluid retention, skin and neurotoxicities. Comparison of 
phamw:Okinetic data on patients developing fluid retention and on those who do not may 
shed some liJht on the followin& questions: 1) should patients with peripheral edema, pleural 
effusions, or ascites at baseline receive docetaxel at all? 2) and, if edema/effusions/ascites 
develop on doc:etaxel, should treatment be discontinued until there is complete resolution 
after diuresis or thoracentesis? 

Inevitably, docetaxel will be utilized with other cytotoxics and treatment modalities (such as 
radiation). The toxicities of such combinations may pose great clinical challenges. For 
example, cisplatin, comnaonly used in conjunction with other agents in non-small cell lung 
cancer, is given with large quantities of normal saline and may potentiate docetaxel-related 
fluid retention. 

In summary, thi: reviewer does not agree with the sponsor that treatment with docetaxel 
provided net benefit for previously untreated patients with locally advanced or metastatic 
non-small cell lung cancer. As randomized clinical trials have not been performed, 
docetaxel's efficacy compared to other agents, such as cisplatin, remains speculative. 

In addition, results from the pivotal trials in NSCLC do not support the sponsor's claim that 
premedication with dexamethasone for S days will reduce the "incidence and severity" of 
docetaxel-related fluid retention. Future trials should be designed to identify the optimal 
premedication regimen and monitoring program for patients receiving docetaxel. 
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OVERVIEW· NSCLC PIVOTAL TRIALS 

Endpoint TAX232 TAX289 TAX231 TAX223 TAX270 TAX271 

Primllry Study Site MD Sin SINll EORTC MD Siii 
Anclel'9Clll Antonio Kettering Anderson Antonio 

Reapon" RM• l'llil 31.7 27 20.11•• 21.4 20.6 13.6 

Re1pon1• Duration 19 28 23 41 30 26 
-kl -kl -kl Wffkl WHU weeks 

Neutropenia. Grllde 97 93 87 86 86 86 
3/4 l'lli of petientll 

Febrile Neutropenia 24 36 27 17 27 22 
l'lli of petlental 

Infections with 67 83 43 82 60 6& 
Grede 3/4 
Neutropenia 1'1111 

Acute HSRI l'lli of 37 29 73 29 27 23 
treet1d petlentll 

Fluid Retention-Any 66 46 41 45 68 36 
I'll> of treeted 
petlental 

Fluid Retention· 22 10 2 12 18 14 
Serious I'll> of 
treet•d petlenta)• 

Medlen Cumuletlv• 305 476 442 403 314 497 
Dose to On .. t· Fluid rng/m• rng/m• mg/m• rng/rn' rng/m• mg/m• 
Retention 

Medlen Cumuletlve 206 398 300 623 300 300 
Dose to Onset· Skin mg/m• rng/m• mg/m• mg/m1 mg/m2 mg/m1 

Toxicity 

Neurosenaory I'll> of 69 60 43 38 67 62 
treeted petlental 

Neuromotor l'llt of 27 27 8 5 35 32 
treeted petlental 

A11henia l'llt of 68 63 51 60 79 68 
treated petlental 

•1nclude1 Ill patients with 1e11ere fluid retention, end wiv patients who withdrew from treatment due 
to fluid retention, regerdle11 of severity 

•"Partial re1pon111 only 
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7. Intqnted S11mm1ry • Metastatic Breast Cancer 

7.1 Propam Overview 

Volume 8.118 of the July 27, 1994, submission conllins a summary of efficacy and safety 
results for 10 phase n studies with docetaxel u single agent chemotherapy for metastatic 
breast cancer. This infonnation was also submitted on two diskettes in WordPerfect 6.0 for 
Windows on September 6, 1994. 

Three studies are considered pivotal as they have been conducted in patients previously 
treated with metastatic breast cancer: TAX233, TAX267, and TAX221 (28 patients only). 
The supportive trials were conducted in previously untreated patients: TAX228, TAX237, 
TAX266, TAX280, and TAX221 (11 patients only). Altogether, there were 111 patients in 
pivotal trials and 174 in supportive trials. In addition, there were 206 patients in 3 Japanese 
studies (TAX242, TAX279, and TAX289) which are reported sepantely due lo the lower 
recommended dose (60 mg/m') used, and different methodology employed in the assessment 
and evaluability of response. 

Table 4, 8.118.24, lists the i:riteria for inclusion, toxicity, and efficacy for the 7 pivotal and 
supportive srudies. All protocols required female patients with histologically and/or 
cytologically confirmed adenocarcinoma of the breast, with at leut one bidimensionally 
measurable lesion. Only the TAX233 and TAX267 trials prospectively defined patients as 
anlhracycline-resistant. The initial planned dose for previously treated patients was 100 
mg/m', given as a one hour infusion every 3 weeks. The initial planned dose for previously 
untreated patients was either 100 or 75 mg/m'. Comment: '11le original protocols for 
TAX233 and TAX21S7 did not :specify anrhraanedione-rui:stance, allhough 20 palienLf 
designated a:s :such have been pooled with the 60 anrhrocycllne-rui:slanl palient:s (and with 3 
patients who wert later found not to be rt:si:stanr to either drug) in the rupective :study 
repon:s and integrated :summary. Note al:sc :hat among these 83 re:si:stant palients, 49 were 
retrospectively tkfi:wl in the integrated :summary a:s refractory :since they tkveloped 
progressive disease a:s the best rupon:se while receiving an anrhracycllne/anrhracenedione
containing regimen. 

7.2 Patient Cbaracteristks 

Among the 285 patients, 2 never received treatment and 27 were considered non-eligible, 
primarily due lo the absence of bidimensionally measurable lesions at baseline. Thus, 256 
patients were eligible. Of ~ese, 242 (86% of all registered patients) were evaluable for 
response. Reasons for nonevaluability included insufficient tumor measurements, early death 
or study termination (not due lo disease progression), and concunent anticancer therapies. 

Oveo.rall, 122 patients (439') withdrew due lo progressive disease. Fifty-one percent of all 
previously treated patients withdrew due to disease progression as compared to 35 'Ai of all 
previously untreated patients, a significant difference. Among the 87 patients withdrawing 
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due to toxicity, 68 were ~viously untreated and 19 weie previously treated. The major 
toxicity lr.ading to withdrawal was fluid retmtion, involving 60 patients; 41 of these were 
treated in European trials (TAX221, TAX237, IJld TAX280) in which invcstigaton 
unfamiliar with this toxicity withdrew patients when it was observed. Other toxicities 
leading to treatment discontinuation were skin rash (S patients), neurotoxicity (4 patients), 
HSR.s (2 patients), myelosuppression (3 patients), and asthcnia (8 patients). 

Patient prognostic factors were well-balanced across all studies. The median age of all 
women entered in the phase II trials was Sl years (range 27-80), with a median WHO 
performance status of 1. The most common histology was infiltrating ductal carcinoma. The 
vast majority had metastatic disease (96CJL), and liver was the most frequent site, followed by 
bone, lymph nodes, and lung. Nearly one-half of patients had ~ 3 organs involved. Most 
patients had prior anticancer therapy: surgery in 229 patienu, radiotlierapy in 183, chemo
therapy in 194, and hormonal therapy in 1S7. Few concomitant medical conditions were 
noted, except for 22 patients with asthma/drug allergies, and 4 patients with cardiac disease. 
Comment: Dupite tM prepol!Mrance of negative prognosricfaaon (liver metastasis, 
number of organs involved), thae patienrs had a remark.ably good petformance starus. 

Among the 111 previously treated patients, 6S" of treatment cycles were administered at the 
100 mg/m2 dose level; among the 83 antluacycline-resistant patients, 60" of cycles were 
administered at this level. The median number of cycles deliven!d was S in both groups. 
However, the median dose intensity and median relative dose intensity were significantly 
lower in anthracycline-resistant patients as compared to all previously treated patients (p • 
0.03, Tables 17 and 18, 8.118.48). One-half of previously treated patients, including the 
subgroup of anthracycline-resistant patients, required treatment delays; non-hematologic 
toxicitie.~ accounted for such delays in 63CJL of patients. Comment: Note that the number of 
patients who were truly anthracycline-resistant and who received doceta:ul ar tM planMd 
dose and frequency Is considerably less than 83. 

7.3 Efficacy 

The overall response rate, uJing WHO criteria, among the 111 previously treated patients 
(intent to treat analysis) was 49", including 4 CRs and SO PR.s. A similar overall response 
rate was noted among the 83 anthracycline-resistant patients: 48 CJL, including 3 CRs and 37 
PRs. No major difference was noted in ttie overall response rate for doxorubicin- or 
mitoxantrone-resistant patients. Among the wonc prognosis group, defined as anthracycline
rcfractory, there were 3 CRs and 16 PRs (overall response rate of 39,.). 

Among lOS previously treated patients with baseline visceral metastases, the overall response 
rate was SS" (no CRs); among 68 anthracycline-resistant patients with baseline visceral 
metastases the overall response rate was S3CJL; anu among 46 anthracycline-refractory patients 
with baseline visceral metastases, the overall response rate was 49". Similar response rates 
weorc noted in liver and lung as in soft tissue sites (49-58"); this was not the case with 
respect to complete rcspon~. however. Patients with 1 organ involved experienced a 
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sipificantly hisher rupome rate than patients with 2 or more orpns involved (p•0.02). 
Patients with a better WHO baseline perfomwtce status (0 or 1) had a hi1her n=sponse rate 
than those with a basC'line perfonnanc:e status of 2. The overall response rate was the same 
for patients under and over 50 years of qe. 

Duration of response for all responders was defined in the study protocols from the time of 
the fint infusion to the time of pqression; patients receivin1 further anticancer therapy, 
prior to the documentation of disease proaression were censored. A similar median duration 
of response amon1 the previously treated patients (28 weeks) and anthracycline-resistant 
patients (27 weeks) was noted. Comment: Note that by definition thue response durations 
would Include the lime to ftnt rupotLSe. In addition, allhough all studies were initiated 
around the StllM time, the European trial (TAX221) had a cut-of!dllle that was 6 weeks 
longer than for the US/Canadian trials. 

Othet efficacy endpoints included in the intesrated summary, although not defined as 
protocol objectives were: time to prosression (19 weeks for both previously treated and 
anthracycline-resistant patient aroups), and survival (11 months for previously treated and 10 
months for anthracycline-resistant patients). 

No stati~tical difference on efficacy endpoints was determined for the two planned doses 
studied in this program (100 vs 75 mg/m2). COOJmeot: '111ue studies were not designed to 
ln\i'l!Stlgate dose respotLSe and dfect of premedlcatlon on rupotLSe. 

Although no Quality of Ufe questionnaire was utili7.ed in these phase D studies, changes in 
analgesic requirement and tumor-related symptoms were to be monitored prospectively in the 
US trials. In addition, performance status was analy14'Ci retrospectively for all trials. 

Of 283 patients treated with docetaxel, there were 172 with performance status recorded at 
cycle 4, and 100 patients with performance status recorded at cycle 6. Performance scores 
for the majority of patients remained stable or improvect. regardless of sub1roup. Twelve of 
51 patients taking ana11esics. at baseline and cycle 4 had improvement in analge.~ic 
requirement; 8 of these were responders. 

7.4 Safety 

7 .41 Bematoloak Toxicity 

A total of 273 serious adverse events were reported for 134 patients (see Table 39, 
8.118.88). There were 10 deaths reported within 30 days oI the last infusion of docetaxel, 3 
of which were drug-related. The majority of patients with grade 4 events had neutropenia. 
Neutropenia was reported for 273 evaluable patients, and was 1rade 3 or 4 in 97% of these. 
The median nadir of neutrophils was 0.2 x 10' mm' and the median days to nadir was 8. 
The median duration of 1rade 3 or 4 neutropenia was 7 days (ran1e 1-27 days). Febrile 
neutropenia (fever > 38-C with grade 3 or 4 neutropenia) occurred in 75 (27~) of patients. 
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Among previously treated patients, there were 19 of 47 episodes of infection (409') with 
1rade 3 or 4 neutropenia. The incidence of infection was higher in patients premedicated 
with longtenn corticosteroids. Comment: Note thal the TAX2JJ, TAX267, and TAX221 
study rtpons stale IM incldtnct of i'lftction with gradt J or 4 ntutro~nia was 71-77'JJ. 

Thrombocytopenia was reponed for 33 patients, 4 of which hid concomitant hemorrhage. 
Anemia was more common, developin& in 929' of patients; 18 patients received transfusions. 

7.42 Non-Bematoloalc Toxldty 

As DO difference wu observed between patients treated with a planned dose of 100 or 7S 
mg/m', only results for the 228 hiah dose patients were dilCllSSed in the integrated summary. 

The overall incidence of acute HSRs was 289' (64 patients), with S9' of patients having 
grade ) or 4 reactions. The incidence and severity of HSRs were not decreased i>y the use 
of antihistamine/corticosteroid premedications. 

Nausea was observed in Sl 9' of patients, and was arade 3 in 69'. Vomiting wu observed in 
339', grade 3 or 4 in 39'. Diarrhea was observed in 489', arade 3 or 4 in 39'. Stomatitis 
occurred in S4 9' , and was arade 3 or 4 in 11 9'. Premedic&tion hid no effect. 

Fluid retention (including peripheral, Jocaliml or aeneralized edema, pleural effusion, 
ascites, pericardia! effusion, weight aain) was observed in 148 patients (6S9'), and was 
severe in 34 patients (1S9'). Thirty patients experienced weight &ain. edema, and pleural 
effusion. Tl:e median cumulative dose to onset of fluid retention was 38S maim', 
correspondin& to < 4 cycles. Use of corticosteroids (with/without anti-HI antagonists) 
reduced the incidence of fluid retention to 37-509', as compared to anti-Hl antagonists alone 
or no premedication. Use of corticosteroids also delayed the onset of fluid retention as 
compared to no premedication, although there was DO difference between short and long 
corticosteroid regimens (day before/day of treatment vs day before and up to 4 days after 
treatment). Comment: '11le 15'JJ iucldtnct of sevtre reactions fllldtrutimatu the number of 
pa1ie111S whose tnatmtnt with doctttlJCel was compromised by jluld iwtntion, as 441148 
paJients discontinued treatmtnt dut to this toxicity, SOTM with mild-moderate toxicities. 

Skin toxicities included erythema, pruritus, macular rash, swellina, papulae, desquamation, 
hyperpigmentation, dry skin and pain. The overall incidence was 72%; premedication with 
short Cl)Urse corticosteroids (with or without anti-H 1 antagonists) was associated with the 
lowest incidence (619' ). Note that skin toxicity with the docetaxel 7S mg/m' dose occurs 
less frequently and is of lessened severity. The overall incidence of nail changes was 3S9' 
(including discdoration, pain, and onycholysis). Sixteen patients developed local sldr, 
reactions at the injection site. Alopecia occurred in 801. of patients. 

The overall incidence of neurosensory toxicity was 619', and was severe in S % . The 
manifestations of this to~icity were paresthesias of hands and feet, dyesthesias, and burning 

5 



pain. Neuromotor toxicity WU observed in 19", and WU severe in S". Other types of 
neurotoxicity included helldlche (7") and constipation (49'). Asthenia was observed in 
721, and wu severe in 16". Premedietrion had no effect on neurotoxicity or asthenia. 

Cardiac toxicity was manifested primarily as dysrythmia (S patients). One patient each had 
cardiac dysfunction, ischemia, and periCll'dial effusior, (not related to fluid retention). 
Myalgias were reported in 30", arthrllgias in 61. Pl'elMdications had no effect. 

Docetaxel-related elevations of SOOT and SOPT occurred in 361 and 2SI of patients, 
respectively. These were grade l or 2 primarily. Elevations of alkaline phosphatase were 
seen in 33 I, and were grade 3 in 3 I. Elevations of total bilirubin were seen in only 11,;,, 
but all were grade 2 or higher. Grade 1 increases in creatinine were noted in 6'Jli. 

7.5 Japaame Studies 

The TAX242, TAX279, and TAX289 studies enrolled 190 eligible patients with a median 
age of S3 (range 29-79 years) and a median WHO performance status of O. Of these, 170 
had prior chemotherapy. The most common histologies seen were solid tubular and 
scirrhous carcinoma, and the most frequent sites of metastasis weR' in lymph nodes, followed 
by "reccurence•, lung and bone. Docetuel wu administered at 60 mg/m2 over one hour. 

The overall response rate (intent to treat analysis) was 431, including 10 CRs and 78 PRs. 
Response rates at individual sites ranged from 61 'Jli in liver, S6'Jli in lymph nodes, S4'Jli in II 
•reccurence•, 52 'Jli i'1 breast, to 40!11i in lung. The overall response rate among patients 
previously treated with chemotherapy was 47'Jli, and 491 among 121 anthracycline-
pretreated patients. Comment: '11lt rtpontd ruponst raJu art surprisingly high, evtn in 
livtr, despite the lower dose ustd in these trials. 

Adverse reactions were graded according to Japanese Society for Cancer Therapy Guidelines 
and presented in Tables 62 and 63 (8.118.121 • 8.118.122). Neutropenia occurred in 961 
of patients, and was grade 3 or 4 in 88!11i. Thrombocytopenia was noted in 12!11i of patients, 
and was grade 3 or 4 in S patients. Anemia occurred in 63!11i of patients, and was grade 3 or 
4 in 11 patients. Comment: '11lt incidtnct of neutropenia and thrombocytopenia in the 
Japanese trials is idtntlcal to thOI rtponed. for the high dost US/Canadian and EORTC trials 
describtd above; hoWl'!wir, the incidtnct of grade 3 or 4 neutropenia and of anemia was 
lower in the Jupanae trials. 

The most common non-hematologic toxicities among 188 patients were alopecia (871), 
anorexia (701), fatigue (661), nausea and vomiting (61,.), fever (43,.;, skin rash (271), 
diarrhea (261), stomatitis (201), arthralgia/myalgia/pain (14"), peripheral neuropathy 
(13!11i), edema (121), and alleray/shock (41). Comment: With the 6ceptlon of alopecla, 
faJigue, nausea and vomiting, the incidence of non-hemmologlc toxicitiu, including 
laboraJory abnormalitlu, is .much lower in the Japan experienct. 7he spectrum of toxici:ies 
is similar, howevtr, to that observed in the high dose studiu conducttd in other countriu. 
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8. Intqrated S111111D11ry - Metastatic Noa-Small Cell Lunc Cancer 

8.1 Prosram O•eniew 

Volume 8.119 of the July 27, 1994, submission contains a summary of efficacy ·uid safety 
results for 9 phase D studies with docelllel u linale qent chemotherapy for metastatic non
small cell luna cancer (NSCLC). This infonnation wu allO submitted on two diskettes in 
WordPerfect 6.0 for Windows on September 6, 1994. 

The TAX270 and TAX271 conducted in 88 previously treated patient.s with metastatic 
NSCLC were pivotal; the TAX223, TAX231, TAX232, and TAX269 conducted in 181 
previously untreated patients were supportive. Altoaether, theie were 269 patients in pivotal 
trials. In addition, there were 201 patients in 3 Japanese studies (TAX241, TAX284, and 
TAX290) which are reported sepantely due to the lower recommended dose (60 maim•) 
used, and different methodoloay employed in the assessment and evaluability of response. 

Table 4, 8.119.20, lists the criteria for inclusion, toxicity, and efficacy for the 6 pivotal 
studies. All protocols required male or female patients with histolo&ically 111d/or 
cytologically confirmed NSCLC, either 11qe JV or unraectablc atqe m. At least one 
bidimensionally measurable lesion wu required, except in the TAX231 trial in which patients 
were eii&ible even with Oil\ly one non-measwable lesion. The initial planned close in the 
pivotal trials wu 100 m&fm•, aiven u a one hour infusion~ 3 weeks, except for the 
TAX231 trial in which 20 previously untreated patients received 7S mstm•. Comment: All 
bur one pOlitnl on tlu! TAl:270 and TAX271 trials fai/IJJ to rupond to mplaltn and/or 
carbap/arin; lu!nce, "fallur.e to plaltnum • is synonymous with "previously 11-eattd". 

8.2 Patient Characteristics 

Among the 269 patients, 1 never received treatment and 40 were considered non-eligible, 
primarily due to the absen~ of bidimensionally measurable lesions at baseline. Thus, 228 
patients were eligible. Of these, 215 (80" of all rqistered patients) were evaluable for 
response. Reasons for noncvaluability included insufficient tumor measurements, early death 
or study termination (due to toxicity). 

Overall, 148 patients withdnlw due to pqressive disease and 35 patients withdrew due to 
toxicity. The frequency of treatment withdrawal was similar for previously treated and 
previously untreated patients. The major toxicity leadina to withdrawal was fluid retention, 
involving 10 patients, followed by asthenia (8 patients), neurc~::xicity (6 patients), HSRs (5 
patients). There were 9 toxic deaths, involving infection in 8 patients. 

The median age of all patients entered in the phase n trials wu 61 years (range 29-79), wlth 
r. male:female ratio of 1.6, and a median WHO performance status of 1. The most common 
histology was adenocarc:inoma. The vut majority had metastatic disease (82 'lri) with lung, 
lymph nodes and pleura the most frequent sites. Nearly 3/4 of patients had ~ 2 organs 
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involved. S11tisrical differences between previously treated and pseviously untreated patients 
at baseline were noted with respect to: 1) time from diqnosis to tint infusion: longer in the 
previously treated patients, 2) qe: previously untreated patients were older, 3) WHO PFS: 
more previously untreated patients had a performance status of 0, 4) sex: the male: female 
ratio is hi&her in the pseviously treated poup, and 5) histology: there are more cases of 
squamous carcinoma and carcinoma, uupecified, h the previously treated group. 
Comment: Given tMjfndings ducrlb«I below,facton 2, J, and 4 wouldfavor previously 
UlllrtOled palitnts. 

Prior anticancer therapy included : surgery in 72 patients, radiotherapy in 105, and chemo
therapy in 88. Concomitant medical conditions included 68 patients with uthma/COPD/ 
respiratory problems, and 75 patients with canliovucular di•11e. Comment: Compared 10 

the palient.s with mela.Stattc breast canar, pali~nu in that trlaJs were older, lu.s heavily 
pretreOltd, and had more comorbld disease. '111ae findings are not u.vxpected given the 
naJUral history of NSO.C. 

Out of 1251 treatment cycles given, 860 (69•) were given at the initial dose of 100 mg/m' 
and 290 (23•) at 75 mg/m' (includes 63 cycles at an initial dose of 75 maim'). The median 
cumulative dote given wu 399 mg/m'. The mediln relative dose intensity wu similar in 
previously untreated and previously treated patients. Tmtment delays were required in 41 • 
of patients and dose modifications in 35" . 

1.3 Emc:acy 

Ten patients with responses in evaluable lesions only (TAX231) were kept in the intent to 
treat analysis, but recorded u •no change•. The overall response rate, usin& WHO criteria, 
amon& the 88 previously treated patients WU 17", includin& 15 PRs. The overall response 
rate was 27'Jli (1 CR, 42 PRs) amona the 160 previously untreated patients dosed at 100 
mg/m', but only lO'Jli among the 20 previously untreated patients dosed at 75 mg/m'. 

Amon& 206 patients with baseline visceral metastases, the overall response rate was 27'Jli (1 
CR). Response rates in liver, luna, and lymph nodes ran&ed from 20-32". The highest 
response rates were seen in adenocarcinoma (31 ")and carcinoma, not otherwise specified 
(29'Jli ). Patients with 1 organ involved experienced a significantly higher response rate than 
patients with 2 or more organs involved (p•0.09). Patients with a better WHO baseline 
performance status (0 or 1) had a hi&her response rate than those with a baseline 
performance status of 2 (p•0.08). The overall response rate wu higher for patients over 50 
years of age (p•0.04). 

Duration of response for all responders was defined in the study protocols from the time of 
the first infusion to the time of proaression; patients receiving further anticancer therapy, 
prior to the documentation of diSQSC progression were censored. The median duration of 
response at the 100 mg/m' dose was 25 weeks among previously treated patients, and 29 
weeks among previously untreated patients. Comment: Note thOI by definition these 
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ruponse duralions would incl..U tM tl1M to jlnt response. In addition, although all sllldits 
were inltialtd around tM StllM tllM. tM European trial (TAX22JJ hod a cut-off date thal was 
8 weeks longer than/or the US/Canadian trials. 

Other efficacy endpoints included in the integrated summary, althouah not defined as 
protocol objectives were: time to propession (14 weeks for both pmiously treated and 
previously untreated patient aroups), and survival (8 months for pmiously treated and 9 
months for previously un~ patients). 

Among the 88 previously treated patients, 37 were retrospectively defined in the integrated 
summary as platinum refractory since they developed progressive disease as the best response 
while receivin& a platinum-containin1 regimen. (Note that the ori&inal protocols for the 
TAX270 and TAX271 trials did not define platinum-refractariness.) A partial response rate 
of 13" was observed; the response rate was hiaher (30") when only one organ was 
involved. All responders had visceral metastases, a WHO PFS of 1, and were > 50 years 
of age; 3 out 4 responders were female. The time to progression was 12 weeks and survival 
7.4 months. 

Although no Quality of Ufe questionnaire was utilized in these phase n studies, changes in 
analgesic requirement and tumor·rc;lated symptoms were to be monitored prospectively in the 
US trials. In addition, performance status was analyzed retrospectively for all trials. 

Of 181 patients treated with.docetaxel at the 100 mg/m2 dose, there were 143 with 
performance status recorded at cycle 4, and 92 patients with performance status recorded at 
cycle 6. Performance scores for the majotity of patients remained stable or improved. 
Seventeen of 120 patients taking analgesics at baseline and cycle 4 had improvement in 
analgesic requirement; 8 of these were responders. 

8.4 Safety 

8.41 Bematoloalc Toxicity 

A total of 244 docetaxel-related serious adverse events were reported (see Table 39, 
8.119. 78). There were 33 deaths reported within 30 days of the last docetaxel infusion, 9 of 
which were dru&-related. Neutropenia was reported for 231 evaluable patients, and was 
grade 3 or 4 in 89" of these. The median nadir of neutrophils was 0.2 x 10' mm' and the 
median days to nadir was 8. The median duration of lflde 3 or 4 neutropenia was 7 days 
(range 1-16 days). Febrile neutropenia (fever > 38-C with grade 3 or 4 neutropenia) 
occurred in 60 (24 ") of patients. Sixteen of 41 episodes of infection (39 9L) were associated 
with grade 3 or 4 neutropenia. Comment: The reviewer cannot reconcile this last figure 
with tM study reports which stale tM Incidence of i'lfeclion with grade J or 4 neutropenia 
was 43-BJ'Ji. 

Thrombocytopenia occurred in S"; anemia was more frr.quent, occurring in 91 'lri. 
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1.42 Non-Bematolqlc Toxicity 

The following summary is based on evaluable patients treated at the 100 mg/m' dose. 

The overall incidence of acute HSRs was 34" (64 patients), with 99' of patients having 
grade 3 reactions. The incidence and severity of HSRs were not decreased by the use of 
antihistamine/corticosteroid premedications. 

Eight patients developed loc:al skin reactions at the injection site. 

Nausea was obaerved in 44'JL of patients, and was grade 3 or 4 in S9'. Vomiting was 
observed in 2S'JL, grade 3 or 4 in 3". Diarrhea was observed in 40", grade 3 or 4 in 69'. 
Stomatitis occurred in 369', and was grade 3 in 2 9'. Premt!dication had no effect on these 
toxicities. 

Fluid retention (including peripheral, loaiUml or generalized edema, pleural enusion, 
ascites, pericardia! effusion, weight gain) was observed in 126 patients (S 19' ), and was 
severe in 22 patients (99' ). Twelve patients experienced weight gain, edema, and pleural 
effusion. The median cumulative dose to onset of ftuid retention was 400 mg/m'. Use or 
premedlcatlon did not siplfk:antly nduce or delay the onset or nuld retention. 
Comment: '11le 9" Incidence of sevtrt rtoctions underatlmata the mmiber of patients 
whost trtannent with docttaxel was compromJstd by jluld rtttntion, as 12 parltnts 
dlscontlnutd tl'P.atment due to this toxidty, SDIM with mild-moderate toxidtiu. /1 should also 
be nottd tho/ thtrt was one toxic death In a parlent developing pulmonary edema. 

Skin toxicities included erythema, pruritus, macular rash, swellina, papulac, desquarnation, 
hypcrpigmentation, dry skin and pain. The overall incidence was 679', and was grade 3 or 4 
in 89'; premedlcation with anti-HI antqonlsts was aaoclated with the highest incidence 
(83%). The overall incidence of nail changes was 299' (including discoloration, pain, and 
onycholysis). Alopecia occurred in 809' of patients. 

The overall incidence of neurosensory toxicity was SS 9', and was severe in 4 9'. The 
manifestations of this toxicity were paresthesias of hands and feet, dyestheslas, and burning 
pain. Neuromotor toxicity was observed in 239', and was severe in 6.S%. Other types of 
neurotoxicity included constipation (4'JL), headache, mood and cerebellar changes (29' each). 
Asthenia was observed in 67'JL, and was severe in 11 'JL. Premedication had no effect on 
neurotoxicity or asthenia. 

Cardiac toxicity was manifested primarily as dysrythmia (13 patients). Seven patients had 
cardiac dysfunction, and 1 patient had ischemia. Hypo- or hypertension occurred in < 69'. 

M yalgias were reported in 19 % , arthralglas in 1S9L . Premedications had no effect. 

Docetaxel-related elevations of SGOT and SGPT occurred in 289' and 23% of patients, 

10 



respectively. These were grade 1 or 2 primarily. Elevations of alkaline phosphatase were 
seen in 38", and were primarily grade 1 or 2. Elevations of total bilirubin were seen in 
only 8", but all were grade 2 or hi1her. lncttaSeS in creatinine were noted in 15", and 
were primarily grade 1 or 2. 

Since many more patients were treated at the initial planned dose of 100 maim' than at the 
initial planned dose of 75 maim' ('238 vs 20 patients), no formal comparisons between the 
two groups can be made. The incidence of plde 4 neutropenia, febrile neutropenia, anemia, 
gastrintestinal, skin and neurotoxicity, asthenia, fluid retention, myalgias and arthralgias were 
higher at the 100 mg/m' dose. (See Tables 67 and 68, 8.119.106 - 8.119.107) 

8.5 Japanese Studies 

The TAX241, TAX284, and TAX290 studies enrolled 196 eligible patients with a median 
age of 67 (range 37-80 years) and a median WHO perfonnance status of 1. The most 
common histoloaies seen were adenocarcinoma and squamous carcinoma. Sixty-one percent 
had stage IV disease and the most frequent site of metastasis was in lymph nodes. Docetaxel 
was administered at 60 mJlm' as a one hour continuous infusion. 

The overall response rate (intent to treat analysis) was 21 ", includina 41 PRs. Response 
rates at individual sites were 17" in primary lesions and 19" in lymph nodes. The overall 
response rate among 163 patients previously untreated with chemotherapy was 27", and 
219' among 22 previously treated patients. Comment: 77le rtporttd ruponse rates art 
surprisingly high, duplte the lower dose used In thue trials. 

Adverse reactions were graded accordina to Japanese Society for Cancer Therapy Guidelines 
and presented in Tables 76 and 77 (8.119.115 - 8.119.116). Neuttopenia occurred in 185 
patients, and was grade 3 or 4 in 87". Thrombocytopenia was noted in 49' of patients; 
anemia occurred in 519' of patients, and was grade 3 in 12 patients. Comment: 77le ovtrall 
incidence of neutropenia, of gratk 3 or 4 neutropenia, and of thrombocytopenia in the 
Japanese trials is Ukntical to that rtporttd for the high dose US/Canadian and EORTC trials 
described above; however, the incitknce of anemia was lower in the Japanese trials. 

The most common non-hematoloaic toxicities among 193 patients were alopecia (799'), 
anorexia (599'), fatigue (459'), fever (399'), nausea and vomiting (38"), diarrhea (169'), 
skin rash (13 9' ), and stomatitis (5 9' ). The following toxicities occurred with a frequency of 
< 59': arthralgialmyalgialpain, peripheral neuropathy, edema, and allergy/shock. 
Comment: With the exception of alopecia, fatig~. nausea and vomiting, the lncitknce of 
non-hemaiologic toxicities, including laboratory abnonnalities, is much lower in tlu! Japan 
experience. 77le spectrum of toxicities is similar, however, to that observed in the high dose 
studies conducted in other countries. 
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9. IJltqrated Safety Snmmpry 

9.1 PrvahlDI Ovemew 

Volume 8.117 of. the July 27, 1994, submission conllins a summary of safety results for 8 
phase I studies and 30 phase D studies with docetaxel u single qent chemotherapy for 
various tumor types, includin& metaStatic brast cancer and metastatic non-small cell lung 
cancer (NSCLC). This information wu also submitted on four diskettes in WordPerfect 6.0 
for Windows on Septemt._ '• 1994. 

Altogether, there were 1170 patients and 5167 treatment cycles evaluable for safety in US, 
Canadian, and European trials. The docecuel dose level in 2918 cycles wu 100 mg/m•. In 
addition, there were 408 patients in 7 Japanese studies evaluable for safety but reported 
separately due to the lower recommended dose (60 m&f m2) uted, and different methodology 
employed in the usessment and evaluability of response. 

9.2 Phase I Studies 

Of the seven phase I studies conducted (excluding Japan), 2 were considered pivotal, 4 were 
supportive, and I wu a metabolism study. Of the 256 patients entered on thme studies, 255 
are evaluable for safety (I patient is not due to loss of hospitRI chart). In the pivotal studies, 
docetaxel wu administered •t 100 mg/m2 u a 1-2 hour (TAXOOI) or I hour infusion 
(TAX006). Two formulations were utilized: formulation #1 (15 mg/ml in S09' ethanol, S09' 
polysorbate 80) wu administered to 217 patients; formulation lf2 (40 mg/ml in polysorbPte 
80) was administered to 39 patients, including all 10 patients on the TAX006 study. 

9.21 Patient Cbaracterl\tks 

The median age of all patients entered in the phase I trials was SS years (range 22-78), with 
a male:female ratio of 0.4, and a median WHO performance status of I. The most common 
tumor types were ovary (299'), breast (209'), colorectal (129'), and lung (99'). Prior 
anticancer therapy in these patients included : surgery in 869', radiotherapy in 409', 
chemotherapy in 91 9', hormonotherapy in 23 l., and immunotherapy in 8 9'. The median 
time between last chemotherapy and first infusion of docetaxel was 3.9 months. 

In the phase I program, patients entered lS initial planned dose levels ranging from S to 130 
mg/m2• Regimens were designed to give 1, 1-2, 2, 3, 6 or 24 hour infusions every 3 weeks, 
or daily 1 hour infusions for S days, repeated every 3 weeks, or 1 hour infusions on day 1 
and day 8, repeated every 3 weeks. Out of a total of 1040 treatment cycles delivered, 157 
cycles were given to 36 patients at the initial dose of 100 mg/m2 as a 1-2 hour infusion on an 
every 3 week schedule. 
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9.22 Safety - Overall Phase I Experience 

Adverse events leading to premature study discontinuation occurred in a total of 46 patients, 
including death in 22 patients. Only one death was considered to be drug·related. Unless 
otherwise indicated the following summary is an overview of toxicities experienced by 255 
phase I patients evaluable for safety. 

Hematoloalc Toxicity 

Dose-dependent neutropenia was the primary dose-limiting toxicity in all regimens tested. In 
regimens involving one single administration every 3 weclcs, ncutropenia oc:currcd in 799' of 
patients at the dose range of !1!1-70 mg/m', but in 98" of patients in the dose range of 95· 
105 mg/m•. Grade IV neutropenia occurred in 30" of patients in Ute dose range of SS·10 
mg/m', but in 89" of patients in the dose range of 9S·10S mg/m2• Among patients treated at 
the 95·105 mg/m' dose range (1-2 hour infusions}, the median nadir of neuttophils was 0.2 x 
1()1 mm' and the median days to nadir was 8. The median duration of grade 4 neutropenia 
was 7 days. 

Febrile neutropenia (fever~ 38-C with grade 3 or 4 ncutropcnia) occurred in S" of patients 
at the dose range of 55· 70 mg/m' and no patient dcvclopcd infection. In the dose range of 
95-105 mg/m', IS" of patierlts developed febrile neutropcnia, ar.d !I" developed infection. 
Overall, there were 24 infections, 19 of which (79") were associated with grade 3 or 4 
neutropenia. 

Thrombocytopenia occurred in 139', and was grade 4 in only 2 patients. Anemia was more 
frequent, occurring in 86", but the incidence of grade 4 anemia was only 2". 

Non-Hematologic Toxicity . 

The following toxicities were found to be dose-related: skin toxicity, fluid retention, 
neurosensory, asthenia, digestive (including nausea/vomiting, diarrhea, mucous membrane 
disorder, anorexia), pain, and taste changes. 

The overall incidence of acute HSRs was 16", with 3" of patients having grade 3 reactions. 
All patients received docetaxcl without premedications. Symptoms were primarily flushing, 
rash, pain in chest, back or abdomen, dyspnea and fever. Severe reactions were manifested 
by hypotension and/or bronchospasm. Reactions were usually acute, occurring within the 
first IO minutes of the infusion. Although infusions were interrupted, they were generally 
resumed after premcdication with steroids and/or antihistamines. 

Nausea/vomiting wa; observed in 42" of patients, and was grade 3 in 2". Diarrhea was 
observed in 32", grade 3 or 4 in S". Mucous membrane disorder (including stomatitis) 
occurred in 32%. Anorexia occurred i11 15". 
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Cumulative ftuid retention (including peripheral, localiud or genenliz.ed edema, pleural 
effusion, ascites, pericardia1 effusion, weight pin) was observed in 66 patients (26% ), and 
was grade 3 or 4 in 10 patients (4">· 

Skin toxicities were of two major types: I) maculpapular rash primarily on hands and feet 
within 1 week of treatment, generally resolving before the next dose, 2) less commonly, 
erythema followed by desquamation on hands, feet, palms and soles, occurring after several 
treament cycles and leading to interruption or discontinuation. Other toxicities included 
hyperpigmentation, city skin and pain or burning. The overall incidence was 37'JL, and was 
grade 3 or 4 in 3 'JL. The overall incidence of nail changes was 9'JL (including discoloration, 
pain, and onycholysis). Alopecia occurred in SS'JL of patients. Comment: 1he incidence of 
skin toxicity and of alopeciafor palielllS treated at the 95-105 mglm' dose range (1-2 hour 
i'!{usions) was 781. 

The overall incidence of neurosensory toxicity was 28'JL, and was severe in 2'JL. The 
manifestations of this toxicity were paresthesias, decrease in deep tendon reftexes, and 
hypesthesias. Neuromotor toxicity was observed in 13'JL, and was severe in < l %. Other 
types of neurotoxicity observed in less than 6'JL of patients included constipation, headache, 
anxiety, and ceret>ellar changes. Asthenia was observed in 20'JL, and was severe in < 1 'JL. 
Comment: 1he incidence of neurosensory and neuromotor toxicity for palie111S treated at the 
95-105 mg/m' dose range (1-2 hour i1ffusions) was 47 and 391, respectively. 

Cardiac toxicity was manifested in 14% of patients as dysrythmia, changes in blood pressure 
or pericarditis. Myalgias were reported in 9'JL, arthralgias in 2". Thirteen percent of 
patients developed local skin reactions at the injection site. Doc:etaxel-related elevations of 
liver enzymes and bilirubin occurred in 13'JL and 3'JL of patients, respectively. 
Conjunctivitis was reported in S % , taste perversion in 8" , taste loss in 2 'JL , pain in 11 % , 
dypsnea in 7'JL, and cough in S'JL. 

The day 1 and day 8 regimen was ~ssociated with a higher incidence of skin toxicity (SS'JL), 
fluid retention (SS'JL), and asthenia (6S%). Mucous membrane disorder (including stomatitis) 
was schedule-dependent as it was more frequent and severe with prolonged infusions (6 or 24 
hours) or when infusions were repeated for S days. Comment: Note that compared to the 
single dose regimens, the number o/palie111S tretlled with other regimens is small: 39 for the 
daily x5 schedule and 40 patielllS for the day l and day B schedule. 

9.13 Pbarmact>kfneflc Data 

In the pivotal studies, TAXOOI and TAX006, triphasic plasma clearance was observed in 
patients treated at the proposed dose and schedule (100 mg/m2 over I hour). Plasma profiles 
were similar for bo:h formulaticms 1 and 2. The TAX016 metabolism study revealed that 
docetaxel is rapidly and highly bound (98~) to plasma proteins. Seventy-five percent of the 
administered dose is recovered in feces, S% in urine. 
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In the TAXOOl study, dose escalation was continued until the MTD of 115 mg/m'was 
reached, the dose level at which all patients had grade 4 neutropenia. The recommended 
dose for phase D studies, 100 mg/m', was based on the incidence of neutropenia and of 
•very acceptable non-hematologic toxicity (no more than 5'l incidence of severe/grade 3 
to:ticity except for alopecia •. The choice of a 1 hour infusion was based on the observation 
of increased mucositis with prolonged infusions. As no major difference was observed 
between formulations in the incidence of neutropenia and skin toxicity, and the 
pharmacokinetic parameters were similar, the choice of formulation 2 was made so that the 
concentration of infused polysorbate 80 would be lowered. 

9.24 Tumor Response 

There were 8 PRs among 50 breast cancer patients, dosed from 60 to 115 mg/m•, including 
all schedule!, except the 24 hour infusion; there were 3 PRs among 23 lung cancer patients, 
dosed at 85-100 mg/m', as 1-2 hour infusions. · 

9.3 Phase Il Studies - Overall 

A total of 919 patients were registered in phase Il studies in the US, Canada and Europe, of 
which 912 are evaluable for safety (7 patients were never treated). This includes 283 
patients with breast cancer, 268 with NSCLC, and 361 with other tumor types. Patients in 
phase Il studies received docetaxel at 100 mg/m• over 1 hour every 3 weeks in formulation 2 
(40 mg/ml in polysorbate 80), except for 75 patients in the TAX280, TAX228, and TAX231 
studies who received a starting dose of docetaxel at 75 mglm'. 

9.31 Patient Characteristics 

The median age of all patients entered in the phase II trials was 57 years (range 26-80), with 
a male:female ratio of 0.7, and a median WHO performance status of 1. The most common 
sites of involvement in patients were: lung (52%), lymph nodes (41 %), liver (35%), and 
b.,ne (23%). A single organ was involved in 27% of patients, the rest had 2 or more organs 
involved. Prior anticancer therapy included : surgery in 510 patients, radiotherapy in 122, 
chemotherapy in 135, radiotherapy + chemotherapy in 126. The median time between last 
chemotherapy and first infusion of docetaxel was 3 months for second line patients, but 27 
month.~ for first line patients (i.e., those having adjuvant or neo-adjuvant chemotherapy). 

At the initial plar.ned dose of 100 mg/m', 2720 of 3743 (73%) of cycles were given at 100 
mg/m', 37 (1 % ) at 115 mg/m', and 983 (26%) at reduced doses. Treatment delays occurred 
in 294 patients (32%), and dose modifications in 309 patients (34%). 

9.32 Safety Prorale - Doc:etaxel at 100 mg/m' 

Among the 912 patients, 449 patients (49.23) presented adverse events, including toxic 
deaths. A total of 17 toxic deaths were reported, including 14 deaths due to neutropenic 
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infection or pneumonia or sepsis: 3 patients from study TAX224, 2 patients from study 
TAX223, 2 patients from study TAX269, and 7 patients from studies TAX221, TAX233, 
TAX231, TAX232, TAX270,TAX271, and TAX24S (one patient in each study). The other 
causes of toxic death were: 1 cardiac failure with pulmonary edema (TAX223), 1 right-sided· 
hemiparesis and drowsiness (TAX222), and 1 gastro-intestinal hemorrhage due to 
thrombocytopenia in a patient with liver impairment (TAX266). In addition, there were SS 
deaths on study, not related to docetaxel (42 due to progressive disease). There were 833 of 
912 patients evaluable for safety at the 100 mg/m' docetaxel dose (excluding 4 patients who 
discontinued treatment during the first infusion due to an HSR). 

Hematologic Toxicity 

Among 795 pai;ents evaluable for leukopenia (i.e. at least one blood count between day 2 
and day 19 performed for at least I cycle), m patients (97%) developed leukopenia, which 
was grade 3-4 in 596 patients (75%). Neutropenia was observed in 767 out of 791 evaluable 
patients (97% ), and was grade 3 or 4 in 724 patients (92 % ). The median nadir of 
neutrophils by patient was 0.2 x 1<>3 mm3 (range 0.0 - 25.2). The median time to nadir by 
patient was 8 days (range 1-35). The median duration of grade 3 or 4 neutropenia was 7 
days (range: 0 - 17). The median time to recovery from grade 3 or 4 neutropenia to an 
absolute granulocyte count 2. 1.5 x 101 mm3 was 7 days. 

Febrile neutropenia (fever 2. 38-C with grade 3-4 neutropenia) was experienced by 185 of 
IH'' patients (22%). Of 141 episodes of infection, 67 (48%) had concomitant grade 3 or 4 
neutropenia. Comment: This last.figure seems low, given the 43-83% incidence of infection 
with grade 3 or 4 neutropenia given in study reports of pivotal trials. 

Thrombocytopenia was observed in 8% of patients, and 13 had an episode of hemorhage. 
Anemia occurred in 89% of patients and was < 8 g/dl in 10%. 

Non-Hematologic Toxicity 

Table 43, 8.117.81 - 8.117.87, represents all major drug-related non-hematologic toxicities, 
with and without premedications for evaluable patients dosed at 100 mg/m'. 

The overall incidence of acute HSRs was 31 %, with 61 patients having grade 3 or 4 
reactions. The lowest incidence of HSRs occurred among 315 patients who received 
docetaxel without premedications. Symptoms were primarily flushing, rash, pain, dyspnea 
and fever. Severe reactions were manifested by hypotension and/or bronchospasm. Most 
reactions occurred in the first l or 2 cycles. 

Nausea and vomiting were observed in 45 % and 28 % of patients, respectively, and was 
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grade 3 or 4 in < '"· Diarrhea was observed in 43", grade 3 or 4 in 4". Mucous 
membrane disorder (including stomatitis, pharyngitis, esophagitis, and proctitis) occurred in 
43", and graded severe in 3". Premedications had no effect on gastro-intestinal toxicities. 

Cumulative fluid retention was observed in 389 patients (47" ), and was severe in 73 patients 
(9" ). A total of 72 patients discontinued treatment due to fluid retentic:n. Peripheral edema 
was the most common pz senlation, alone or in combination with pleur11l effusion, and/or 
weight gain. The median cumulative dose to onset of fluid retention M'S 400 mg/m', 
conesponding to 4 cycles of treatment; the median cumulative dose to trmment 
discontinuation was 1301 mg/m'. Comment: Note that of '72 J"'.tienlS 'k'ithdrawn for this 
toxicity in the phase 11 program, 41 werejrom 3 breast C1111ar trials in Europe (IAX221, 
TAX237, and TAX280) in which investiga10~ wiihdrew pati'r.-s when fluid mention was 
observed. 77lis suggests two possible clinicai !ipproaches to dealing with this problem: 
discontinue docetaxei when fluiJI. retention devei.:;~, or continw docetaxel and treal the fluid 
retention as necessary. 

Premedlcatlon wltb anti-HI antqonists appears to lncreue the overal! Incidence or Ould 
retention (to 61 ~ in 171 P.•tlents). U.e of corticosteroid premedication reduced the 
incidence or fluid retention w 33-37", as compared to 40" in patients given no 
premedications. Use of corticosteroids also delayed the onset of fluid retention as compared 
to no medications although there was no difference between short and long regimens. 
Comment: MQlfJ of the patients duigna1ed in the study repon as ones receiving "shon 
corticosteroids• or "long corticosteroids• were also givtn anti-HI and/or anti-H2 
antagonists. 1he reviewer finds it dt.fflcull to discem the true dect of corticosteroid 
prophy/aris, especially when antihistamines, which are thought to increase the incidence of 
fluid retention, are givtn concurrently. 

The overall incidence of skin toxicity was 6:5", and was grade 3 or 4 in 7-9" of patients, 
regardless of the premedication regimen. Pft111edicatlon with anti-HI anta1onlsts appears 
to increase the overall incidence of skin toxklty (to 72~ in 171 patients). Tne overall 
incidence of nail changes was 4J" (including discoloration, pain, and onycholysis). Severe 
nail changes occurred in 3 "·· Alopecia occurred in 83 % of patients. 

The overall incidence of neurosensory toxicity was 48", and was severe in 4%. The 
manifestations of this toxicity were paresthesias, dyesthesias, and burning pain. Neuromotor 
toxicity was observed in 14%, and was severe in 4~\;. Other types of neurotoxicity observed 
in less than 6% of patients included constipation, he.ulache, anxiety, and cerebellar changt'.s. 
An Increased incidence of headache and constlpaUon (12 and 109', respectively) was 
observed with the use of •short corticosteroids• (ddined as "anti-HI and/or anti-H2 and 
corticosteroids, at day I and/or day I only" or "corticosteroids only, at day I and/or day I 
only"). Asthenia was observed in 68%, and was severe i:1 II%. 
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cardiac toxlclty was manifested in 30 patients u dysrythmia, u changes in cardiac function in 
5 patients, u ilchemia in ' patients, u chanaes in blood pressure in 61 patients, or as 
pericudial effusiOill pericardltis (not related to fluid retention) in 2 patients. Myalgias and 
uthralgiu were RPOned in 1211. There were 51 patients (6'lli) who developed local toxicity 
at the injection site (phlebits, eatravuation). Docetuel-related elevations of SOOT and SGPT 
wu reported in 33•:\ and 2611 of patients, and were mainly plde 1. Elevations of bilirubin 
occurred in 1111, all crade 2 or hiaher. Elevations of alkaline phosphatase occurred in 42", 
and were plde 3 in 4 II. Grade 1 inc:reue in c:reatinine was seen in 11 ". 

9.33 Safety Pl'oflle - Docetuel at 75 llJl!m' 
As noted above, there were 75 patients treated at the initial planned dose of docetaxel at 75 
m1/m2• No difference was seen in the incidence of leukopenia, neutropenia, grade 4 
neutropenia, infections, thrombocytopenia, or anemia in patients treated at the lower dose. 
However, febrile neutropenia wu less frequent amon1 lower dose patients (12'lli), as compared 
to 22W. in the 100 matm2 dose sroup. 

No formal conclusions can be drawn with reaard to acute HSRs, fluid retention, skin and 
neurotoxicity, althouah the incidence of skin toxicity appeared to be reduced in the lower dose 
group (45" vs 6411). 

9.34 Prop~ Facton 

The odds of 1rade 4 neutropenia in female patients is 40" hiaher than in male patients; other 
factors associated with an inc:reased odds of 1rade 4 neutropenia arc higher dose, agf. over 65, 
and lower baseline neutrophH counts. 

The incidence of neurosensory toxicity wu higher in j.':ouents who received prior ncurotoxic 
drugs, including cisplati.n, vinblasti.ne, vincristi.ne, and vinorelbine (53'lli), as oorepared to 
patients who did not (44'lli). There was no difference in neuromotor toxicity between these two 
groups. 

Fluid retention was more frequent in female patients (57%) as compared to male patients (369' ). 
This analysis is confounded by the iarze number of female patients entered 0•1 breast cancer 
trials. Fluid retention wu more freqa:ent in patients under SO years of age. 

Asthenia and cardilc dysrhythmias were mure frequent in patients over 65 years of age. 

9 .35 Cllnlc:al Benent 

Over 80% of 432 evaluable patients had a stable or improved PFS between baseline and cycle 
4. Of 170 patients having analgesic usage recorded at baseline and cycle 4, 29 (17'lli) had 
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improvement in anal1nic requirement. Sixteen of these patients were responden. 

9.4 Pbue n Studiel: Breut Cancer 

Section 7 reviews the safety profile for doc:elaxel as sin&le qent therapy in metastatic breast 
cancer. Additional analy!e1. were performed in the ISS as outlined below. 

9.41 Safety Proflle - Doeetaxel at 75 maim' 

Hematolqlc Toxicity 

There were 55 patients tnlaWd at the initial planned dose of docew,el at 75 mg/m'. No 
difference was seen in the incidence of lenlmpenia, neutropenia, infectior • , or anemia in patients 
treat.eel at the lower dole. Howeve.T, grade 4 neutropenia and febrile neulJ'openia were less 
frequent amona lower dole patients (10" and 11 ">· as compared to the 100 maim' dose lfOUP 
(92" and 30"). 1brombocytopenia was also less frequent (6" vs 13,.). 

Noa-Hematolopc Toxicity 

The incidence of acute HSRs and of fluid retention was no different in the low dose aroup. 
However, pstroh1testinal, skin and neurotoxicity, astlienia, myal&iu and arlhral&iu were less 
frequent in the 7'5 m1/m2 dose llOUP· 

9.42 Propoitlc Fadon 

The risk of fluid retention increues by 13" for every additional 2S mg/m' in cumulative dose. 
The risk drops by 30" for every additional 1 1/dl of total serum protein at baseline. 

9.5 Phase D Studiel: Noa-SmaU CeU WIJI Cancer 

Section 8 reviews the safety profile for docetuel as single qent therapy in metastatic non-small 
cell lung cancer. Additional lllllyses were performed in the ISS as outlined below. 

9.51 Propoltlc Fadon 

The risk of fluid mention increues by 11" for every additional 2S mg/m2 in cumulative dose. 
Patients who have liver melasmses at bar.line or patients who have already had a response 
appear more likely to develop fluid retention. 
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9.6 Phase ll Studies: Comparlton of Breast and Luna Studies 

There were more toxic deaths in the NSCLC patients, primarily due to increased numbers of 
deaths from infection. More docetaxel-related adverse events lead to withdrawal from study 
among breast cancer patients. 

The overall incidence of gri.lde 3 or 4 neutropenia, febrile neutropenia, infection, 
thrombocytopenia, and anemia was higher among breast cancer patients. This may be due in 
part to the higher frequency of bone metastases in breast cancer patients (459' vs 179'), and to 
the greater proportion of breast cancer patients who were previously treated with chemotherapy 
(699' vs 339'). 

Overall, there was no difference in non-hematologic toxicity between the two tumor types. 

9. 7 Japanese Studies 

Phase I Study 

Six dose levels of docetaxel were tested in 27 patients in a phase I study (10 - 90 mg/m'). 
Seventeen patients received a single dose, the remainder received consecutive cycles every 3-4 
weeks, up to a maximum of 4. Docetaxel was administered as a 1-2 hour infusion. The median 
age was 65 (range 16-77 years) and the male:female ratio was 0.6. The most common 
hi~tologies seen were NSCLC and ovarian carcinoma. 

Dose-dependent neutropenia was the primary toxicity and was dose-limiting (3/3 patients 
receiving a single dose at 90 mg/m' and S/6 receiving a single dose at 70 mg/m' had grade 4 
neutropenia). The primary non-hematologic toxicities were anorexia, nausea, vomiting, fatigue, 
and alopecia. The MTD was fixed at 70 mg/m', and the recommended dose far phase II trials 
was 60 mg/m'. 

Phase ll Studies: Breast and Luna Ca11cer 

A toi<tl of 407 patients with breast or non-sf"lllll cell lung cancer were entered on phase II trials, 
of which 381 were evaluable for safety. The median WHO performance status was I and the 
male:female ratio was 0.6. The most frequent sites of disease involved the primary tumor or 
metastases to lymph nodes. One-half had received prior chemotherapy. 1.>oceta."tel was 
administered at 60 mg/m' as a one hour continuous infusion. 

Adverse reactions were graded according to Japanese Society for Cancer Therapy Guidelines. 
Neutropenia occurred in 366 patients, and was grade 3 or 4 in 87%. Thrombocytopenia was 
noted in 8% of patients; anemia occurred in 57% of patients, and was grade 3 or 4 in 23 
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patients. Commeati The o'lf!rall lncldenct of neurrop.nla, of grade 3 or 4 newropenla, and 
of thrombocytopenla In the JapaMSe trials is Identical to thlll rtponed for the high dost 
US/Conadlan and EDP.TC trials descrlbtd abovt: howe'lf!r, the lncldenct of anemia was lowrr 
in the Japanese trials. 

The most common non·hematolasic toxicities were alopecia (83"), anorexia (649'), fatigue 
(.5.59'), naUS5 and vomitin& (49"), fever (41 "),diarrhea (219'), skin rash (20"), stomatitis 
(12"), fluid rettntion (8"), pain/arthral&iaslmya11ias (89'), a'ld peripheral neuropathy (79'). 
Comment: With the acepnon of alopecla, nawea and vomiting, the incidence of non
hematoi.,iic toxicities, Including laboratory abnonnal!tles, is much lower In tht Japan 
exptrltnct. The spectrum of toxicities Is similar, howrvtr, to that observed in the high dost 
studies conducted in other co11111rle.s. 
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Safety Summery: Docet1xtl 100 lltllm2 over 1 bour nery 3 weeks 

I. Hmiatoloak Toxicity 

• Neutropenia was the doae-limitina toxicity llld was dose-dependent. 

• Neutropenia was leVere but reversible llld non-cumulltive. 

• Female aex, aae over 65, lower budine neutrophil counts, and hiaher dose increased the 
odds of plde 4 neutropenia. Mebmtic breut cancer pllients had an increased incidence 
of ~vere neutropenia, febrile neutropenia, infection, thrombocytopenia, and anemia: 
these patients were more lilmly to hive bone metastues and previous chemotherapy than 
patients with other tumor types. 

• Non-small cell lune cancer patients had an increased incidence of death from docetaxel· 
related infection; the incidence of infection in breast cancer patients was increased amona 
those premedicated with "Iona" corticosteroids (with or without antihistamines). 

ll. Acute Non-Hematalolic Toxlclty 

Acute Hypersensitivity Reectlons 

• Premedication had little positive impect on the incidence of acute HSRs. 

Acute Gastrointestinal Toxicity (Nausea, Vomltlna, Diarrhea) 

• Dose-dependent toxicities 

Premedication had little positive impact on the incidence of acute Gl toxicities. 

Mucous Membrar.e Disorder (Stomatltls, Pba")'lllitls, F.sopbqltls, etc.) 

• A schedule-dependent toxicity, more frequent and severe with prolonged infusions 

Card.lac Toxicity 

• Incidence was greater in patients over 65 
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m. Chronic Non-Bematoloalc 'foxlclty 

Fluid Retention Syadruae 

• Dose-dependent and cumulative toxicity with a median dose to onset of 400 mg/m' 

• Female sex, age under SO, higher cumulative dose, lower baseline total serum protein, 
presence of liver metastases, and response to treatment increased the odds of fluid 
retention 

• Antihistamines appeared to worsen fluid retention. 

• "I..oog" corticosteroids (with or without antihislamines) delayed the onset and reduced the 
severity of fluid retmtion; additional evidence in support of this claim is forthcoming in 
RPR's safety update. 

Skin Toxicity 

• Dose-dependent toxicity 

• Premedication had little positive impact on the incidence of skin toxicity; antihistamines 
appeared to worsen skin toxicity. 

Neurotoxlclty/ Astbeala 

• Neurosensory toxicity and asthenia were dose-dependent. 

• Incidence of neurosensory (but not neuromotor) toxicity was higher in patients who 
received prior neurotoxic drugs (including cisplatin, vinblastint, vincristine, and 
vinorelbine) 

• Incidence of asthenia was greater in patients over 6S 

• Incidence of headache and constipation was increased with use of "short" corticosteroids 
(with or without antihistamines) 

23 

' 



10. lntep'ated Safety Snm!Dlry • Updated Analysis 

10.1 Proanm O•enlew 

Volumes 9.1 - 9.12, submitted on November 7, 1994, contain a summary of safety results as 
of June 30, 1994 (US trials) or May 31, 1994 (EORTC-sponsored trials). Results are presented 
for 8 phase I studies and 32 phase ll studies with docetaxel as single 11ent chemotherapy for 
various tumor types, lncludilll metull!tic breast c:ucer and non-small cell lung cancer (NSCLC). 
Altogether, there were 1699 patients evaluable for mety, includin& 98 new patients: 10 from 
the TAX252 trial in ovarian aincer (US) and 88 from the TAX281 and TAX286 trials in bteast 
cancer (Europe). Of these, 1010 patients were treated in phase n studies, 93S at the initial 
planned dose of 100 mg/m• and 7S at the initial planned dose of 7S mgtm•. 

10.2 Patient Characteriltics • Docetaxel at 100 maim' 

The median age of the 93S patients described above: was S7 years (range 2&-80), with a 
ntale:female ratio of 0.7, and a median WHO performance Slatus of 1. The most common 
tumor types were breast (34") and tuna (27">· Only 26" of patients had one orpn involved, 
the rest had ~ 2 orpns involved. Docetuel w:is adminisiered u second line therapy to 39" 
of patients. OUt of a total of 443~ treatment cycles, 27" were pven at a reduced dose. Dose 
reductions were due to hemaloJo&ic toxicity (1S6 cycles), non-hematologic toxicity (163 cycles), 
or both (SS cycles). A treatment delay occumd in 34" of patients, involving S93 cycles. 
There were 7S deaths on study (42 due to disease progression). 

10.3 Safety Prorue - Doc:etaxel at 100 maim' and 75 maim' 

Serious adverse events were re.ported in SC" of the patients enrolled in the phase II prograrr., 
including 20 toxic deaths. Of theee, 1S were due to neutropenic infection, pneumonia, or sepsis, 
1 to cardiac failure with pulmonary edema, 1 t" right-sided hemiparesis and drowsiness, 1 to 
supraventricular tachycardia, and 2 to gastrointestinal hemorrhage in the setting of 
thrombocytopenia and liver dysfunction. 

Adverse events lad to treatmr:nt discontinuation in 201 patients: 60 of these patients experienced 
multiple events. The most frequent caua of treatment discontinuation were: fluid retention (80 
patients), allergic reaction (14 patients), neurologic (9 patients), paresthesias and uthenia (8 
patients each), and skin toxicity (6 patients). 

10.31 Bematolopc Toxicity - Docetaxel at 100 maim' 

The incidence of hematologic toxicities in the updated database was similar to that l'eported in 
the original safety update, with 92" of evaluable pllients experiencing grade 3 or 4 neutropenia. 
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The median neutrophil nadir, day to nadir, duration of nadir, and time to recovery were also 
similar. Febrile neutropenia (fever~ 38-C, with grade 3 or 4 neutropenia) occurred in 25% 
of patients, and infection in 201. The incidence of thrombocytopenia (8 % ) and of anemia 
(90%) was also similar. (See Review Section 9.32) 

10.32 Non-Bematoloak: Toxlclty -~el at 100 maJm• 

Table 13A and B (9. J.29 - 9.1.30} summarizes all major docetaxel-related non-hematologic 
toxicities, regardless of the type of premedication used. No significant change in incidence or 
severity was observed as compared to the original database. (See Review Section 9.32). 

Fluid Retention 

In the updated safety summary, 479 of 93 i evaluable patients (52 % ) treated with docetaxel at 
100 mgtm• experienced fluid retention, regardless ofpremedication. Of these, 90 patients (10%} 
had severe reactions. These findings are similar to those reported in the original Integrated 
Safety Summary (overall incidence of 47%, severe reactions 9%, 8.117.94}. Globally, weight 
gain was correlated with the appearance of fluid retention. 

• Analysis of the 5-day Dexamethasone Premedicatlon Regimen 

As requested by FDA at . the 30-day post-submission teleconference, RPR submitted a 
retrospective analysis of the efficacy of the 5-day dexamethasone premedication regimen in 
support of thtir claim that such pretreatment could ameliorate the incidence and severity of fluid 
retention assr.iciated with docetaxel treatment at 100 mg/m' every 3 weeks. Table 16 (9.1.36) 
shows that there we.~ 63 patients (32 with breast cancer and 31 with NSCLC} treated in TJS 
trials that had been amended to permit the use of dexamethasone 8 mg bid PO for 5 days. 
Among these, 59 also received concomitant anti-HI antagonists and 4 received anti-H2 
antagonists. Sixty patienb actually received prcmedication from day- I to day 4 of the docetaxel 
infusion (the r~ommended schedule for the dexamethasone in the proposed pa.clcage insert}. 

Overall, the incidence of fluid retention with 5-day dexamcthasone premedication was 43 % , with 
severe reactions in 6%). There was no difference among premedicated breast cancer and 
NSCLC patients in the incidence and severity of fluid retention. The median cumulative dose 
to onset of fluid retention was 508 mg/m'. Only one patient withdrew from treatment due to 
fluid retention. 

These results are compared to 118 patients (60 with breast cancer and 58 with NSCLC} from 
11 studies who never received premedication: the overall incidence was 61 % (77% for breast 
cancer and 45% for NSCLC patients}. Severe reactions were observed in 13% overall, in 20% 
of breast cancer patients and 5 % of NSCLC patients. The difference between the two tumor 
types could be explained by the higher number of cycles given to the breast cancer patients (a 
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median of S cyclealbreast cancer patient vs 4 cycles/NSCLC patient). The median cumulative 
dose to onset of fluid retention was 395 maim'. Twenty-five patients (35") withdrew from 
trcament due to fluid retention. 

Comment: 1he overall hlt:itJDd ofjblid rt1ention was repontd as 401, severe rn 71, for 315 
polienrs trtartd ar docetaul 100 mglm' wllholll plYIMdkallo11 in the entire phase 11 program 
(Tabk 47B, original ISS). Wlu11 brrtlll et1M•r patUllll an looW al nptllfll•l1 (60 parients, 
Tobit 74B, original /SS and rtiMl'Gl«l In Tabk 17 of the updattd safety SJlnllfflUY) jbdd rd•ntlon 
appmrs mon /mpunl and 1n1n wilholll pnmldkall.ors as compand to th• NSCLC patUnls 
(58 politNS, Tobit 102B, original /SS and rdttrat«l In Tobit 17 <f the updattd sq/tty Sutnmal')). 
Note thal in addition to the ·higher cumulative dose glvm In brtast canctr, these patients had 
other prognostic tndlcalors presumed ID be relal«l to the develppment of jlJdd mention, llDl'M/y, 
female sex, younger age, higher lncldena of liver IMla.Sla.Ses, and higher ruponse rtllt!S to 
tmJtment. 1he be,.qil of the 5-day dex.amdhasoM regimen may not be simply for breast cancer 
patients /lut for any polient with this cluster of prognostic fearures, ngardlus of rumor type. 
The Nsac polients dlJ as well with no pmnedication as with the 5-day regimen. 

FLUID RETENTION BY PATIENT (100 llJl/ar} 

No Premedication S·Day Dexamethasone 

Patient Type Overall Severe Overall 
Incidence Incidence 

All Phase ll 401 71 -(126/315) (21/315) 

Breast Cancer 771 201 431 
(46160) (12/60) (14/32) 

NSCLC 451 SI 421 
(26/SS) (3/58) (13/31) 

Tabl111 478, 748, and 1028, lnie,nied S_.y of Safely, 7127194; 

Tabl111 16 and 11, Safety Updale Report, un/94 

Severe 

-
61 

(2/32) 

61 
(2/31) 

Next, RPR reported on 115 patients from 3 studies that were never amended to allow 
premedication were analyr.ed (TAX221, TAX237, and TAX223). The overall incidence in 
this group ("no premedication plannecr) was 641, and severe reactions were noted in 141 
of patients. Again, the breast cancer patients fared worse than the NSCLC patients. The 
median cumulative dose to onset of fluid retention was 399 mg/m'. 

Comment: Although the number uf patients thal nctually received the propostd 5-day 
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duamethasone prmedication r!glnwn Is small, and the onset of fluid retention is delayed by 
only one trtanntnt cycle, most patients developing this toxicity while receiving this 
prefMdication could continue doceraul trearment. 11li.s kind of ilffomuJJion is crucial to the 
recommendation of this regimen In the propostJJ packllge instn. In light of these findings, 
the reviewer suggests that the packllge insert be amended to reflect the ruulu for the 63 
patients (43'Ji overall incldenct, 6'Ji severe) that actually ~iwtl the S-day course of 
dexamethasone, rather than the 82 patients that receiwtl "type 3" pmMJlications (see 
2.1.22). 

Finally, two new studies (TAX286 and TAX281) in breast cancer patients mandated 
prcmedication with a triple-drug regimen (corticosteroids, anti-HI and anti-H2 antagonists) 
given prior to docetaxel. These patients fared no better (pe{haps worse) than those given no 
prcmedications (see below). 

Comment: 1he reviewer ranains concerned over the possible hamrfW q/t!CJS of 
antihistamines with respect to the incidence and severity of fluiJJ. retention (su 8.117. 95). 
Note that the majority of the. 63 patients on the S-day dexamethasone regimen also received 
anti-HJ antagonists. Would they have fared better with steroids alone? 1he nviewer 
suggests prospective evalualion of the S-day dexametluuone regimen (wilh and without 
antihistamines) in ongoing and/or fulun trials, so that its beM,/fls and risks can be fully 
evaluated. 

• T AX265: Randomized Premedlcatlon: Cetlrizine + Methylprednlsolone vemis 
Cetlrizine alone 

The TAX265 trial, conducted by Dr. M. Piccart of the EORTC Breast Group Phase Il 
Working Party, opened on November 10, 1992 a.id is ongoing. It is a phase n trial 
evaluating docetaxel as second line treatment for metastatic breast cancer. Docetaxel SO 
mg/m' is given on day 1 and day 8 every 3 weeks. Patients are randomiud to receive the 
anti-HI antagonist cetiri.l::ine chlorhydrate 10 mg with or without methylprednisolone 40 mg 
on d·l, dl, d2, and d7, d8, and d9 of each treatment cycle. An interim analysis is presented 
on 70 patients 15 in each of the two premedication regimens (9.11.193 • 9.11.390). The 
two patient gi .i:.ips were well balanced in terms of baseline characteristics, and were 
fundamentally similar to patients entered on the TAX221 EORTC·spon110red trial (i.e., no 
definition of anthracycline-resistance wa~ specified). While S691i of treatment cycles given 
with steroids delivered full dose docetaxel, only 379' of cycles given without steroids 
delivered full doses. "Reduced cycles" were given as follows (in decmising mquncy): 40 
mg/m' on day 1 and day 8, SO mg/m' on day 1 only, or 40 mg/m' on day 1 only. (The 
original protocol for this trial was not submitted for review.) 

The addition of methylprednisolone to the premedication regimen prolonged the onset of 
edema by S weeks, and of pleural effusion by 6 weeks. Consequently, the median 
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cumulative dose to omet of these toxicities was higher in the group receiving steroids (550 
vs. 298 mg/m' for edema, 498 vs 296 mg/m' for pleural effusion). Amon& 20 patients 
withdrawing treatment due to toxicity, ftuid retention wu the rr 1S011 in 1/8 patients tn!ated 
with steroids, and in all 12 patients not psemedicated with steroids. The median cumulative 
dose for these 12 patients at off study wu only 37!1 mg/m'. 

Comment: NOie that the sch«lule In this trial, day l and dlly 8 every J weeks Is not that 
which was used In pivotal trials or Is proposd. In RPR's package Insert. Jn addition, in the 
phase I program, this regimen was assodlltd. with a higher incidence of fluid retention than 
single dose regimens of docetaul. Again, the most impruslllt! 1>enqll of conicosteroid 
premedication Is that more patlelllS could conti~ IMrapy despite IM tkllt!lopment of fluid 
retention. Given that the antihLrtaminu mJlY be exaarbating fluid mention, one wontkrs if 
the steroid effect was diminlshd. by their Inclusion. Based on these encouraging preliminary 
results. premedication with CtJrticosterolds 11eems warranted. At preient, It remaini unclear 
as 10 what the optimum kngth of coniC011teroid treOlnlDll should be: what Is the advantage of 
a 5-day owr a 3-day regimen? Whal ls the compliance rate among patielllll on a 5-dlly 
course vs. a J-dlly course? 

• PatbopbyslolOI)': T AX02' 

The TAX029 trial, conducted by Dr. G. Lagrue of France, opened on Januuy 4, 1994, and 
is ongoing. It is a phase I/ll trial evaluatin& the pathophysioloiy of edema in patients with 
advanced breast or ovarian cancer who are receiving docctaxel at 100 mg/m' every 3 weeks 
without premedication, diuretics. or calcium antagonists. In case of severe ftuid retention 
that could lead to docetaxel discontinuation, symptomatic treatment with Diosmine
Hesperidine (Daflon 500), 2 gm/day could be prescribed. Note that the docetaxel was 
provided as a solution of 40 mg/ml in polysorbate, but the solvent contained ethylacohol 
9!19'/water 13/87 w/w. CCMDment: '11le solllt!nt rypiClllly used in pivotal trials was 51 
dextrose or 0.91 saline, pres1111111bly free of ethylakohol. Physiologic alterations noted In 
this trial should take into account IM presence of elhylalcohol In the exciplent. 

An interim report on the first l!I evaluable patients who received at least 4 cycles was 
submitted (9.11.117 - 9.11.175). Twelve of the l!I patients have developed flu!d retention, 
and !I of these have discontinued treatment. Comment: An incidence of fluid retention in 
80% is much higher than the overall incidence of 40% in 315 patients gillt!fl no 
premedication reported in Tabk 47B, ISSJ. 

Preliminary results from the followin& tests were presented: capillary filtration test (using 
-re-albumin), lymphatic oscillalions, and microcirculation tests (lower ext·-emity volumetry, 
laser doppler, periungueal capillaroscopy). The investigators postulate that fluid retention 
develops by the following ptocess: after 2 cycles of docetaxel, excessive transcapillary 
filtration of proteins leads to an abnormal retention of albumin within the interstitial space; 
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between the second and fourth cycle, signs of lymphatic failure are notable; and after the 
fifth cycle, lymphatic drainage is unequivocally impaired. Five patients premedicated with 
Dallon showed decreased albumin retention. 1be lnvestiptors propose the use of 
navonolds as premedicatlon, 111cb u Dlosmine-Besperldlne, beabmlDI at cycle 1, with 
lDcreaslnl doses at cycle 4 u nernen:ry. In addition, treatment with Benzopyrones, 
derivatives or coumarin, that lyse proteins and racmtate their ellmln•tlon by the 
lymphatic system, or manual lympbdralnqe may alsu be beneflclal. Comment: 'Ihese 
results are very preliminary. To the but of the reviewtr's knowkdge, the proposed 
premedicaJions arr: not widely ustd by US physicians at the present time. 

The TAX248 trial, sponsored by the EORTC Clinical Screening Cooperative Group, opened 
on April 8, 1992 and is ongoing. It is a phase II trial evaluating docetaxel as second or third 
line treatment for advanced ovarian cancer, recurrent and/or refractory to platinum. As of 
June 30, 1994, 138 patients have been registered and treated with docetaxel at 100 mg/m' 
every 3 weeks without premcdication. A preliminary report of immunologic findings in eight 
patients is presented (9.11.176 • 9.11.192). 

Eight patients who had received a minimum of 2 cycles were selected for further 
immunologic evaluation, including assay of NKJLAK cell populations, and of IL-2, IL-2 
receptor, interferon-y, and TNF levels. Lymphocyte subpopulations were assayed by flow 
cytometry after FICOLL separation. Cytokine assays were performed using commercially 
available ELISA kits. Treatment with docetaxel did not alter circulating levels of IL-2, IL-2 
receptor, interferon-y, and TNF in 8 patients with ovarian cancer. However, 3 patients had 
normal levels of circulating NKJLAK cells at baseline (8'6), which rose to a maximum of 
21 % at 1 hour after the first infusion. Seven patients had elevated levels (25'6) at the start 
of cycles 2-6, which rose even further (to 34'6) at 1 hour after infusion. 1bls latter findlng 
suuests that clrculatin& lymphocytes with the NK/LAK phenotype are elevated both at 
tiJe time or lnf'uslon and chronically duriq docetaxel treatment. 1be lnvestlptors 
postulate that docetaxel-related capUlary byperpermeai>Wty (see TAX029 trial) may be 
mediated by NK/LAK cells which are known to be dlrectly toxic to capUlary endothelial 
cells. Comment: Although these results are preliminary, they are intriguing. EvalUation of 
additional patitnts is warranted. 

• Updated Cox Rqression: Fluid Retention 

Conclusions regarding prognostic factors for the development of fluid retention remain 
essentially unchanged from the original Integrated Safety Summary. 
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Skin Toxlclty 

The overall incidence and severity of skin toxicity was not reduced in the 63 patients noted 
above prcmedicated with a S-day coune of dewnethuone (65" overall, 89' with grade 3-4 
toxicity), as compared to patients who were not prcmedicated (118 patients) or to patients for 
whom no prcmedication was planned (l lS patients). 

In the TAX26S trial, the time to onset and the cumulative dose to onset of skin toxicity was 
not affected by the addition of a 3-day coune of methylprednisolone to the anti-HI 
antagonist, cetirizinc. 

Comment: 'lhese findings are consistenr with conclusions drawn in the original In1egrated 
Sqfery Summary. 

Hypersensitivity · .leactlom · 

The sponror performed a retrospective analysis of the incidence and severity of acute HSR's 
depending upon the followin1 types of premedication at cycle 1: none, antihistamines only, 
corticosteroids (and/or antihistamines) given at eay-1 or clay 1 of the infusion. Overall, the 
incidence of acute HSR's was not affected by prcmedication of any type. Grade 3-4 
reactions occurred in 2-7S of patients regardless of pmnedication, except for patients 
receiving corticosteroids on day-I (no grade 3-4 reactions were noted). Comment: 'lhese 
findings are consistent with conclusions drawn in the original Inregrated Sq/try Summary. 

10.5 Update • Eff'acacy of Domaxel In Metastatic Breut Cancer 

The sponsor has provided an update of the duration of response, time to progression and 
survival for patients with metastatic breast cancer treated in three pivotal mals (TAX233, 
TAX267, and TAX221) and in four supportive trials (TAX266, TAX228, TAX237, and 
TAX280) using new cut-off dates: May 31, 1994 for European studies and June 30, 1994 for 
US studies. 

ln addition, efficacy data foi' two new supportive trials, TAX281 and TAX286, which were 
not included in the original NDA submission (July 27, 1994), is submi~. with a cut-off 
date of May 31, 1994. 

The median follow-up time increased to 18 months for pp,yiously tnated patients (at 100 
mg/m') and IS weeks for the subset of anthracycline-resistant patients. No difference 
between the original and updated analysis was obsaved in the median duration of response 
among the different subgroups. The median duration of response was 28 weeks (range 3+ 
to 76 weeks) for the previously treated patients (at 100 mg/m') and 27 weeks (range 9 to 76 
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weeks) for the anthracyclinc-resistant patients. Twelve of S4 responders (22 ") in the 
previously treated group were censored, 8 due to further anticancer therapy and 4 due to lack 
of progression at the new cut-off date. Five of 40 resp.onders (13 'l') in the anthracycline
rcsistant group were censored, 1 due to further anticancer therapy and 4 due to lack of 
progression at the new cut-off date. 

No significant difference was observed in the median time to progression using the new cut
off date. For previously treated patients, the median time to progression was 20 We-'!ks 

(20/ 111 patients censored, IS due to further anticancer therapy and S due to lack of 
progression at the new cut-off date). For anthracycline-rcsistant patients, the median time to 
progression was 19 weeks (9/83 patients censored, 4 due to further anticancer therapy and S 
due to lack of progression at the new cut-off date). 

No significant difference was observed in median survival using the new cut-off date. For 
previously treated patients, the median survival was 11 months and for anthracyclinc-resistant 
patients, the median survival was 10 months (range 0-25 months for botlt groups). At the 
new cut-off date, 71 % of patients had died in these groups. 

Comments: Note that "anthrocycline-resistant" here includes palients who were 
mitoxanrrone-resistant: only 60 palienrs in the pivotal trials were actually resistanr to 
doxorubicin. Time to disease progression and survival were not protocol-defined objectives in 
these trials. While the survival data are encouraging, caution sliould be applied in ii 
comparing a tnedian survival of 11 months in 111 patienJs in phase 11 studies of docetaxel 
with 11. 7 mor11hs in 235 patienrs in a phase Ill trial of paclitaxel. 

10.51 TAX286 Trial 

A comprehensive study report was submitted for this phase II trial in anthracycline-resistant 
metastatic breast cancer patients in support of the proposed indication for docetaxel as second 
line therapy in breast cancer (9.12.138 - 9.12.268). The protocol and electronic data v.·ere 
submitted for review on November 18, 1994. 

This stuciy was conducted in 13 centers in Europe (Dr. M. Marty, Study Chairman) between 
June 14, 1993 and January 18, 1994. The eligibility criteria for this trial were stricter than 
those for the T AX233 and T AX267 trials conducted in anthracyclinc-resistant patients: 1) 
patients resistant to mitoxantrone were excluded, 2) patients must have hiid stable disease 
after 4 cycles of first line anthracycline-containing therapy for metaStatic disease or 
metastatic progression on adjuvant or first line therapy, and 3) patients dosed with 2.. 5SO 
:ng/m' of doxorubicin or> 900 mgtm' of epirubicin were required to have an LVEF ~f SO% 
or grr.ater. All patients were scheduled to receive docetaxel 100 mg/m' as a one hm:r 
infusion every 3 weeks. Routine premedication with methylprcdnisolone 32 mg, cetirizine 10 
mg, and ketotifen I mg, 12 and 3 hours before docetaxel treatment was mandated. Dose 
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modifications, effiCIC)' and llfety &11e11ments were carried out u in the TAX221 trial. The 
d.ttabase WU frozen Oii October 13, 1994. 

Patient EllalbUlty 

Fifty-two patients were reai&lered, but one wu not treated due to elevated liver function 
tests. Ten patients were considered ineliaible and four non-evaluable for response. Thus, 51 
patients were evaluable for safety and 38 for eftiClcy. Of the 51 patients, 30 withdrew for 
disease JM'Opession, 11 withdrew for toxicity, and 5 died (2 to toxicity). Pluid retention 
alone or in combination with other toxicities lead to treatment diacontinuation in 7 patients 
(14"), 3 of which were PRs. 

Patient Characteristics 

The median qe wu 47 years (ran1e 27-72 years), and the median baseline WHO PPS was 
1.0. A median time of 25 months (ranse 0.3-316) separated the time of diqnosis and study 
entry. The most common tumor histolo1y wu inmtratins duct carcinoma. Fifty patients 
had metastatic disease at entry; nearly 80" of patients had 2 or more orpns involved. Uver 
involvement was present in 43" of patients. The median number of prior chemotherapy 
re1imens was 2 (ran1e 1 to 3): the median time betwoe11 last chemotherapy and fint infusion 
of docetaxel wu 1.4 months (ranae 0.7 - 9.7 monthi.). Twenty five patients had pro,.i~.1ive 
disase as the best responu to fint line therapy and 5 relapsed while on anthracyclil'~ 
adjuvant therapy (sc-called anthracycline-refractory patients). A total of 258 treatment cycles 
were delivered, 209 (81 ">of which were at the 100 mafm' dose. The mediM number of 
cycles given wu 5 (ran1e 1-12); the median relative dose intensity was 0.95 (ran1e 0.66-
1.02). Dose delays or d~ modifications were required in 16 patients (31 ">· Treatment 
del.'lys were due rnimarily to non-drug related reasons, while dose modifications were 
frequently due to hematologic toxicity. 

Efficacy Results 

• TUl.'lor Response Rate 

Among the S2 patients entered on this trial and included in the intent to treat analysis, iilere 
were IS PRs and no CRs, with an overall response rate of 29" (Cl• 18"; 44")· High 
response rates wt'l'e observed in breast lesions (S6"), skin (SS">· and lymph nodes (449'). 
Response rates in iiver and lung were much lower (14" and 22">· A response rate of 33" 
was noted in 30 anthracycline-refractory patients (havin1 progressed as the best response to 
prior anthracyclines for advanced disease or relapsed on adjuvant therapy). A hi1her 
response rate was observed in older patients than yJunger patients (SS" for ages S0-6S years 
vs. 23% for ages JS-49 lean). Comment: Tumor rupon.ru wtrt co'lflrmul by rtvitw of 
tlttronic data installed in .Paradox S.Ofor Windows jilts on 11118194 and art summariud in 
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the table below. :nunor situ in bold typefat:t """' complete ngruslon: situ followd by an • 
had mqjor regruslons (7.1S or btner). All poll.tnu had OI least one bidlmenslon11lly 
measurable lesion a1 baseline thal nvt the protoc.il~ned stzt f'll/Mlmnt111s (at least one 
diameter ~ 2 cm on CT or llltrmowrd: palpable lesions or 1"ng lesions on chat xray could 
bt ~ J cm) uctpt for poll1111S PolUldl · had a mqjor 
r11po1111 In a l11lo11 ~ 5 a11 (Ill lklll tlllll b,.,,,), 

RFSPONSES (ITI') - T AX286 

Investqator/Patlent Sit• or llelpome R•pome Duration 
Number (Bldlmenslonal Lesions) , (weeks) 

FR00194: Sida 18 

Lymph nodes (I, 2) 14 

Liver (1, 2•, 3) 27 

FROOOIO: Liver• 24 

Breast, luna (!*, 2) 22 

FR00007: Breast*, lymph node, 22 
skin (I, 2, 3) 

Breast (I*, 2), lymph node* 19 -
FR00279: Skin (5) 24 

i..ymph node (I*, 2, 3), skin 2S 
(I*, 2*, 3, 4, 5), breast, 
chest wall* 

FR00201: Breast, lymph node (I*, 2) 23 

FR00284: Lymph node (3) 12+ 

FROOOll: Skin, breast• 28+ 

BE00063: Lymph node (3), skin 33 

GB00148: Breast• 27+ 

CH0002: Lymph node 18+ 

Comment: RPR pools all the a111hracyclint/anJhracentdiont-re.slstant patieflls treated on the 
TAX233 and TAX267 trial with the 51 patients on this trial and npons an overall response 
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rare of 411 (Cl•JJI,· 491) for a total of 134 ]J(IMnu (Tab/I 10, SnllJy Updale, Meiastallc 
Breast Cancfr). Nole tliat dJi.r padotl populolion is joJrty Mlerogenow with rtSpect 10 prior 
response 10 t/IJ1t0rvbkin or ""'°'""""'· hrllapl a more Wllld observalion can be """1e for 
the subset of Olflhrot:ycUM-rtfroctory pollenls Mita con be rigorously d(fln«l, albeit 
renmpecriwly, and who repruDll the worst proposu. Jn dds ITOflP, the tWtroll response 
rare was J.SI (22163 ]J(IMnujram TAX233, T.a:l61 ond TAX2B6), Including 2 CRs and 20 
PRs (su IM original lnugra1ed Summary for Melaslallc Breast cancer, B.1 IB.59). 

• Respome Duration 

The median duration of response in all respondina patients (intent to treat analysis) was 24 
weeks (ran1e 12+ to 33 weeks). Four or 15 rmpoaden were c:emored for this analysis, 
one due to further bonnoaotberapy, aad tbne clue to lack or don•mentatlon or 
propesslon at tbe cut-orr date. CCM11ment: '1ht m4twtr agiws with RPR's calculation of 
response durations In this trial. 

• Other Endpoints 

The medWI time to first reaponse wu 20 weeb <nnae 1 + to 23+), althouJh this \'llue is 
not 11:curatc due to the qe number of c:emored patk..1ta (36 patients). The median time to 
pro1ress;~n was 16 weeks (ran1e 1 + to 39 weeks). Nine or 51 ....... were cemored ror 
tbls analysis: 3 dlM to further anticancer tberapy and 6 due to lack or documentation or 
proar-loa at tbe cut-orr date. The median survival was 10 months (ran1e O to l l + 
months). As of May 31, 1994, 19 patients had died and 32 were alive. 

• Quality or ure All! •Mmtl 

The electronic data confinns that there were 38 patients with WHO PPS recorded at baseline 
and at cycle 4 and 22 with PPS recorded at baseline and at cycle 6. The · najority of patients 
had a stable PPS, with only l patient reported u havinJ declined from 0 to 3 (patient 

Safety Results 

Out of Sl patients evaluable for safety, the most frequent ldvene events were: leukopenia, 
neutropenia and anemia (all patients), uthenia (40 patients), neuroeensory (33 patients), 
alopecia (32 patients), fluid retention (30 patients), fever (ll patients), pain (lO patients), 
skin toxicity (19 patients), nawra (18 patients), diarrhea and nail chan1es (17 patients each), 
stomatitis (IS patients), infection (11 patients), pulmonary (10 patients), and vomiting (9 
patients). The most fiequent serious ldvene events were f~ril~ neutropenia (12 patients) 
and 7 episodes of infection, includin1 1 death due to septic shock. 
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• Hematoloalc Toxicity 

Leukopenia and neutropenia were observed in all treated patients: 98" had Jnde 3 or 4 
neutropenia. The incidence of neutrOpenia wu not affectell by the number of prior 
chemotherapy reafmens, the time e•..,...., between the end of prior chemotherapy, or dose 
level. The median neutrophll llldir WU 0.1 X 10' /mm1 (l'lllp 0.~1.5). The median clay to 
nadir of neutrophils wu 9 clays; the median duration of sJlde 4 neutropenia wu 7 days 
(ran1e 1-14 days). Only one cycle did not sllow recovery l,y clay 22 ± 3. 

Thrombocytopenia wu noted in only 3 patients, althou1h grade 4 toxicity was noted in 1 
patient with tumor-related liver failure aru1 markedly elevated bilirubin and SOOT levels 
(patient . Anemia wu observed in all patients, and wu Jnde 3 or 4 in only 4 patients. 
The median nadir of hemo1lobin wu 10.0 a/di (nn1e 5.2-11.7), with a median clay to nadir 
of 8 clays. In this trial, 23 patients had anemia at entry; 3 patients required tnnsfusions. 

Febrile neutropenia (fever > 38-C with pade 3 or 4 neutropenla) occurred in 16 patients 
(319') resulting in hospitaliz .tion in 12. Ei&hteen episodes of infection occurred in 11 
patients: 17 of these episodes (94 ") were associated with grade 3 or 4 neutropenia, includin1 
one toxic death. 

• Non-Hematoloslc Toxicity 

Among SI treated patients, only 7 had acute HSR's, all 1rade 1. These reactions were 
manifested by facial rash or flushin1, hypertension, or llChycardia. Only two infusions were 
temporarily interrupted. No patient discontinued treatment because of an HSR. 

Nausea and vomiting occurred in 3S" and 18" of patients respectively. All reactions were 
grade 1 or 2. Dianhea occurred in 331\i of patients, but was grade 3-4 in three patients. 
Stomatitis occurred in 299' of patients and was 1rade I or 2 only, excert for the one patient 
with tumor-related liver failure (patient ). 

Thirty-three patients experienced neurosensory toxicity. Two cases of severe peripheral 
neuropathy contributed w treatment withdrawal. Three patients experienced neurosensory 
and neuromotor toxicity: two of these discontinued treatment. Two patients experienced 
anxiety or •nervous excitation" on the day of treatment. Mya11ias were noted in 9 and 
arthralgias in 3 patients. Asthenia \\..S noted in 78" and was severe in 6 patients. Among 
patients with asthenia concomitant neurosensory toxicity was reported in 22, neuromotor 
toxicity in 2, and fluid retention in 16. 

Fluid retention was noted in 30 patients (589'), and was severe in 4 (89'). Seven patients 
discontinued treatment due to fluid retention, 3 of these had severe reactions. (Thus, a total 
of 8 patients had trntment compromised by this toxicity.) The median cumulative dose to 
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onset of ftuid retention wu 401 maJm•. The cumulative dole in the 7 patients who withdrew 
treatment ransed from 394 to 600 lftilm•. c........m~ 7ht lllCIMnce and snrtrlty o/jlMid 
rtte111lon l'!p()rt«l wUh this ~ p1e11 rrllcatlon regimen is lnlennedia1e between no 
p1P1tdlcation and the S-day daamethasone regimen (ue tabk above). 

Skin toxicity wu noted in 37,., but wu pllde 3-4 in only 3 patients. One patient had grade 
4 clesquamalion of hinds IJld feet wilh qioedema in cycle 2. Seventeen patients (339') had 
mild to moderate nail changes. Alopecia wu reported in 639' of patient1. 

There were elevations of SOOT IJld SGPT in 569' and 479' of patients: none were grade 4. 
Total bilirubin wu increased in 5 patients, grade 4 in two patients with progressi\·t liver 
metastases. Alkaline phosphatue wu elevated in 429'. Hypoalbuminemia was noted in 
42 9', but only 6 patients had albumin levels < 3 g/cll. Serum creatinine elevations in two 
patients were associated witli hemorrhqe 111d piroxicam intalce. 

10.52 TAX281 Trial 

A comprehensive study report wu submitted for this phase I1 trial in previously untreated 
metastatic or locally advanced breast cancer patients in auppon of the p1oposed indication for 
docetaxel as second line therapy in breast cancer (9.12.1 • 9.12.137). At the time of this 
writing, no primary data or statatical tables had been submitted for review. The protocal 
was submitted on November 18, 1994. 

This study was conducted in 13 centers of the EORTC Clinical Screenin& Cooperative Group 
(Dr. P. Fumoleau, Study Chairman) between Auaust 17, 1993 and January 7, 1994. The 
eligibility criteria for this trial were similar to those for fint line patients entered on the 
TAX221 trial: patients may not have had prior chemolherapy for advanced disease. All 
patients were scheduled to receive docelaxel 100 mglm• as a one hour infusion every 3 
weeks. Routine premedication with prednisone or prednisolone 130 ma orally, 12 and 6 
hours prior to docetaxel, diphenhydramine SO mg or dexchlorpheniramine S mg IV 30 
minutes prior, and ranitidine SO mg or cimetidine 300 ma IV 30 minutes before docetaxel 
treatment was mandated. DOse moclifi~tions, efficacy and safety assessments were carried 
out as in the TAX221 trial. The study follow-up cut-off date was May 31, 1994. 

Patl~nt EllalbWty 

Thirty-seven patients were registered: all patients were considered eligible and evaluable for 
response and safety. Of lhe 37 patients, 6 withdrew for disease proaression, 18 withdrew for 
toxicity, and 3 died (due to proaression). Fluid retention lead to treatment 
discontinuation In 16 patients (43'19), 13 of which were responders. 
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Patient Cbaractemtics 

The median qe WU 48 years (ranp 29-65 years), and the median baseline WHO PFS was 
1.0. A median time of 36 months (l'lllP 0.2-168) lepU'lllld the time of diqnosis and study 
entry. The most common tumor biltoloay wu infiltratin& duct can:inoma. Thirty-six 
patients had metastatic dl•se 11 entry; nearly so• of patients had 2 or more cqans 
involved. Liver involvement wu pratent in 41" of pdents. Prior chemotherapy as 
adjuvant or neo-&djuvant treatment had been pven to 24 patients, 21 of which had exposure 
to anthracyclines. The median time between last chemotherapy and fint infusion of 
docetaxel was 32 months (ranp 13-143 months). A lDlll of 200 treatment cycles were 
delivered, 179 (90•) of which were at the 100 mafm1 dose. The median number of cycles 
1iven was S (ranae 1-10); the median relative dose intensity was > 0.96. Dose delays or 
dose modifications were required in 6 and 7 patients, respectively. Treatment delays were 
due primarily to non-clru& related nuons, while dose modifications were frequendy due to 
hematoloaic toxicity. 

Emcacy Results 

• 'l'umor llespome 8-te 

Amons the 37 patients there were 23 PRs and 2 CRs, with an overall response rate of 68" 
(Cl• SO%; 82Wi, intent to treat analysis). Hi1h response rates were observed ill all sites II 
except lun1: breast lesions (67,.), skin (100,.), lymph nodes (79,.), liver (77">· and lung 
(0,.). The complete responses were seen in patients with skin or lymph node involvement 
only. Comment: The overall ruponse role Ml'f! is tM highest IY!ported in first line bl'f!ast 
cancer. Anlong 117 pnvtously llllll'f!aled patients nceiving docetaxel at 100 mglm' as initial 
therapy, tM ovtrall ruponse ra1u wen 461 (11 patients, TAX221), !41 (37 patlen1s, 
TAX266), 541 (35 patients, TAX22BJ, and 651 (34 patien1s, TAX237). 

• Response Duration 

The median duration of response in all responding patients (intent to treat analysis) was not 
reached. Ei&hteen or 25 responders were censored for this analysis, three due to further 
therapy, and 15 due to lack or documentation of proa11!5Slon at tbe cut-orr date. 

• Other Endpoints 

The median time to first response was 7 weeks (range 1+ to 22+). The median time to 
progression was 31 we:b (ran1e 1 to 36+ weeks). Twenty-one of 37 patients were 
censored for this analysis: S due to further anticancer therapy and 16 due to lack of 
documentation of prop'e511on at the cut-off date. The median smvival had not been 
reached: the median follow-up was only 7 months. As of May 31, 1994, 6 patients had died 
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and 31 were alive. 

• Quality of Life It II wntl 

The study report does not indicate how many patients had WHO PFS recorded at baseline 
and at cycle 4 or 6, howeve!· the majority of patients had a able PFS during the trial. 

Safety Results 

Out of 37 patients ev!lluablc for safety, the most frequent adverse events were: leukopenia, 
neutropenia, and alopecia (36 patients each), anemia (34 patients), fluid tttention (33 
patients), neurosensory (30 patients), asthenia (27 patients), 'skin toxicity and nausea (18 
patients each). diarrhea (15 patients), stomatitis (14 patients), and vomitin1 (10 patients). 
The most frequent serious adverse event was febrile neutropenia (6 patients). There were no 
toxic deaths. 

• HematoloP: Toxiclty 

Leukopenia and neutropellia were observed in 36 patients: 97" had pade 3 or 4 
neutropenia. The incidence of neutropenia was net affected by prior chemotherapy or dose 
level. Thr. median neutrophil nadir was 0.1 x 10' /mm, (ran1e 0.0-3.3). The median day to 
nadir of neutrophils was 9 days; the median duration of pade 4 neutropenia was 6 days 
(range 2-14 days). No cycle failed to show recovery by day 22 ± 3. 

Thrombocytopenia was noted in only 2 patients, althoup pade 3 toxicity was noted in 1 
patient with multiple liver metastases and altered docetaxel clarance (patient 
Anemia was observed in 34 patients, and was grade 3 in only 2 patients. 

Febrile neutropenia (fever > 38-C with pade 3 or 4 neutropenia) occurred i11 13 patients 
(35 !Iii). Seven episodes of infection occurred in 6 patients. 

• Non-Hematoloak: Toxicity 

Among 37 treated patients, only 7 had llCUte HSR's, all grade 1. These reactions were 
manifested by flushing, hypertensioo, or dyspnea. Only three infusions were temporarily 
inte1TUpted. No patient discontinued treatment .x:c:ause of an HSR. 

Nausea and vomiting occurred in 49" and 27" of patients respectively. All reactions were 
grade 1 or 2. Diarrhea occurred in 41" of patients, and was grade l or 2 only. Stomatitis 
occurred in 38" of patients and was grade 3 in 2 patients. 
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Thirty patients experienced pade 1 or 2 neurosensory toxicity. One of these also developed 
grade 1 neuromotor toxicity. Mild to modente uthenia was noted in 27 patients. 

Fluid retention was noted in 33 patients (89"), and was severe in 4 (119'). Sixteen patients 
discontinued treatment due to fluid retention, 4 of these had severe reactions. The median 
cumulative dose to onset of fluid retention wu 301 maJm'. The median cumulative dose in 
patients who withdrew treatment wu 698 maJm1(ranae 98+ to 99S). Commmt: '11lt 
lncldenct and sellt!rity of fluid retention repontd wllh this triple-drug pmnedicalion regimen 
Is no better than that repontdfor no pre1Mllicalion In the TAX2J7 and TAX280 trials 
conducttd by the .same group of invesrigators. 

Skin toxicity was noted in 49" but wu grade 1 or 2, except for one patient who had a 
serious local reaction, considered initially to be erysipelas. Twenty-four patients (6S 9') 
had mild to modente nail chanaes. Alopecia was universal. 

There were elevations of SGOT and SGPT in 38" and 27" of patients: none were grade 3 
or 4. Total bilirubin wu inc:ttaaed in 2 patients, &rade 1 or 2 only. Hypoalbuminemia was 
noted in 27". Grade 1 creatinine elevations in five pttients and &rade 3 hypomagnesemia 
was noted in 2 patients. 

10.6 Update - Emcacy of Docetaxel ID Metastatic Non-Small Cell Lung Cancer 

The sponsor has provided an update of the duration of response, time to progression and 
survival for patients with metastatic non-small cell lung cancer treated with docetaxel as first 
line (TAX223, TAX231, TAX232, and TAX269) and second line therapy (TAX270 and 
TAX271) using new cut-off dates: May 31, 1994 for European studies and June 30, 1994 for 
US studies. 

The median follow-up time increased to 21 months for previously untreated patients and 18 
months for previously treate!I patients (all treated at the initial dose of 100 mg/ml). No 
difference between the original and updated analysis was observed in the median duration of 
response: 25 week, (range 9.6 to 82+ weeks) for the previously untreated patients and 29 
weeks (range 18-77 weeks) for the pmriously treated patients. Eleven of 43 responders 
(26'1ri) in the previously untreated group were censored, 4 due to further anticancer therapy 
and 7 due to lack of progression at the new cut-off date. One of 15 responders (7'1ri) in the 
previously treated group was censored due to lack of progression at the new cut-off date. 

No difference was observed in the median time to progression using the new cut-off date. 
For previously untreated patrents, the median time to progression was 14 weeks (28/160 
patients censored, 16 due to further anticancer therapy and 12 due to lack of progression at 
the new cut-off date). For previously-treated patients, the median time to progression was 
also 14 weeks (9/88 patients censored, 1 due to further anticancer therapy and 8 due to lack 
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of pmsreuion at the new cut-off dale). 

No siplificlnt cli&relice wu obmved in median survival usin& the new cut-off date. For 
previously untreated patients, the median survival wu 9 months (ran1e 0-23 months). 
For previously treated patients, the median survival wu also 9 months (range 0-23 months). 
At the new cut-off dale, 61" Ind 73" of patients hid died in these groups. 

Comment: AU bul one pallenl in the second line IMrapy trials (l'AX270 and TAX271) failed 
10 rupond to cisplalin and/or carboplalin. Hence, "previously trea1ed" here is synonymous 
with "plali11"1n /ailurt •. 
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11. Oncolou Dnlp AdYisory Committee Meetlna - December 13, 1994 

The Oncology Drugs Advisory Committee reviewed NDA 120,449 [Taxo~ (docetaxel) for 
injection concentrate) for the treatment of "patients with locally advanced or metastatic bmist 
carcinoma in whom previOWI therapy has failed; prior therapy should have included an 
anthracycline unless clinically contraindicated; and for the treatment of "patients with lo.:ally 
advanced or metastatic non-small cell lung cancer after failure of platinum-based 
chemotherapy". Dr. Charles Schiffer, Professor of Medicine and Oncology, University of 
Maryland Cancer Center, presided. Primary discussants were: Dr. James Ingle, Professor of 
Oncology, Mayo Clinic, for breast cancer; and Dr. Paul BuM, Director, University of 
Colorado Cancer Center, for lung cancer. 

Question la: Given the high response rate, reasonable response duration, performance status 
and pain data, and constellation of hematologic and non-hematologic toxicities, is Taxotere 
approvable for the treatment of "patients with locally advanced or metastatic breast . 
carcinoma in whom previous therapy has failed"? 

Committee members expressed interest in Taxotere as a single agent in the treatment of 
metastatic breast cancer given the response rates in previously treated patients, the majority 
of whom were rigorously defined as anthracycline-resistant prior to study entry (overall 
response rate in 163 patients was 42%, 95% CI = 35; 50). Tumor response data had been 
confirmed by an independent review panel as well as by this reviewer. However, the 
following reservations were also voiced: 

The four pivotal trials in breast cancer were phase II in design: response rates typically 
decline when a given agent is tested in randomized clinical trials, with the participation of 
multiple centers and inclusion of larger numbers of patients, many of whom arc not the 
"i>est" patients. It was pointed out that for the two US trials (TAX233 and TAX267), most 
of the patients were entered and treated at a single site (MD Anderson and San Antonio, 
respectively), even though other sites also participated. 

The number of durable complete responders was low: there were only four CRs lasting 6, 6, 
7, and 12 months. 

Quality of life data were sketchy due the small numbers of patients evaluable for analgesic 
use and tumor-related symptoms at baseline and subsequent cycles. Furthermore, efforts to 
corrt:Iate symptom improvement and objective response were hampered by the onset of 
cumulative toxicity, fluid retention in particular, developing in later cycles among 
responders. 

Finally, members summarized the Taxol NOA applications that were reviewed previously. 
The clinical experience with Taxol included not only phase II trials, but also a randomized 
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dose-response trial in breast canc:er in which patients on the hiah close arm showed a superior 
time to disease progression thin those on the low close arm. In addition, the NCI Treatment 
Refeml Center p1ogram provided comprehensive supportive effic:lcy and safety datll on 
several hundred patients with ovarian and breast cancer. 

Members were conc:emed with the hiah clesree of hematologic toxicity experienced with 
Taxotere: especially the 25" overall incidence of febrile neutropenja and IS (of 20) toxic 
deaths related to neutropenic infection. These fi1uies were believed to be unacceptably high 
in good perfonnance status patients many of whom were treated at major US cancer centen. 

Theze was also great concern over the array of non·hematoloaic toxicities experienced among 
(1010) patients evaluable for safety in the phase II Taxotere.progJUll, including: 
hypersensitivity reactions (overall 31 ",grade 3-4 in 7•), nausea, vomiting and diarrhea 
(overall 28-45,., grade 3-4 in 12"), mucositis (overall 41,., grade 3-4 in 6,.), 
neurosensory toxicity (overall 48'lli, grade 3 in 4'lli), skin toxicity (0\-erall 64'lli, grade 3-4 in 
8,.), asthenia (overall 68'lli, seveze in 11 "), and fluid retention (overall 52,., seveze in 
10" ). In particular, skin toxicity, uthenia, and fluid retention were not reported toxicities 
with Taxol. The question of whether too hi1h a dose was chosen for the phase D Taxotere 
program was also nised. 

Comment: The incidence of toxicitits amDng 402 patients tTellUd with Taxol as reponed in 
tM package lnsen are: grade 3-4 neutropenla (92'1), i'ffections (35'1), 5 septic deaths; 
hypenensltivtty rt!actions with premedications (overall 411, severe In 21): nausea and 
vomiting (59,.), dlarrlwi (43'Ji), mucosltis (39'fo); peripheral neuroparhy (overall 621, 
severe In 41). 

The Committee's first vote on Dr. Inale's motion qalnst approval was: 3 yes, S no. 

The discussion then focused on whether the spor.sor should seek conditional approval for 
Taxotere in metastatic breast cancer, under thr: accelerated approval mechanism. This allcw.s 
marketing approval for a new drug product J11 the basis of adequate and well-controlled 
clinical trials establishing that the drug hP.:. an effect on a surrogate endpoint that is likely to 
predict clinical benefit (CFR 314, Si;llpart H). 

Dr. BuM stated that approval using this mechanism would be contingent upon the 
demonstration of net clinical benefit in phase m randomiz.ed trials; At a minimum, the 
TAX311 trial comparing Taxol and Taxotere in previously treated metaStatic breast cancer 
should be submitted for review. Preferably, results from all three ongoing phase m trials in 
breast cancer should be reviewed. However, as these trials were only recently opened to 
accrual, it could be 3 yam before ODAC members would be in a position to analyze them. 
To some, this period of time seemed fairly long, especially if these trials ultimately failed to 
demonstrate net clinical benefit. Dr. Omura recommended that the sponsor also evaluate the 
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safety and efficacy of Taxotere in Taxol-resistant patients, as this would represent an 
important advance in the treatment of metastatic breast cancer. 

1be Committee's vote on (condltionaO accelerated approval was: 4 yes, 4 no. 

Comment: At the p~-NDA ~ettng held with the sponsor on May 13, 1993, the Agency 
indicartd thar acctkTaled approval based on the phase II data submitted does not sum 
likely. 

1be Committee's vote on the question as phrased above, for approval was 0 yes, 6 no, 
with 2 abstaintn1. 1bls Is the final vote on approval, evolvinc from extensive discussion 
and concerns repnliDI toxicity. 

Question lb: Should the labelilg state that "prior therapy should have included an 
anthracycline unless clinically contraindicated"? 

Tue Committee's vote wu 8 yes, 0 no, If Taxotere was approved. 

Question 2a: Is Taxotere approvable for the treatment of "patients with locally advanced 
and metastatic non-small cell lung cancer after failure of platinum-based chemotherapy"? 

All the comments made in response to Question la apply here as well, with one notable 
exception: the overall response rate in two phase n trials for 88 previously treated patients 
with non-small cell lung cancer was 179' (959' CI • 9; 25). This result was comparable to 
other agents alic:ady avail:J>le for treatment of this disease. 

1be Committee's vote wu B aplnst approval, 0 for approval. 

Question 2b: If not, what additional studies should be peiformed? 

Dr. Bunn eloquently addressed the need for randomii.ed, controlled phase W trials in lung 
cancer. In previously untreated patients with advanced non-small cell lung cancer he 
suggested that comparisons of Taxotere versus Navelbine or Taxotere/Cisplatin versus 
Navelbine/Cisplatin would be valuable. In resectable patients, one could compare two cycles 
of Taxotere pre- and post-operatively versus surgery alone. In small cell lung cancer 
patients, a useful comparison might be Cisplatin/Etoposidefraxotere versus 
Cisplatin/Etoposide. Dr. BuM also felt strongly that phase W multicenter trials in lung 
cancer should take no more than a yeai: to accrue patients. 
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Question 3a: Is recommendation of a S-clay Delwncthasone pmnedication regimen 
justified? 

No rationale wu ever provided by the sponsor for the selection of this premedication 
regimen over other agents and schedules Uled. Thus, there was great concern that its use 
1ep1: sented part of a •1eamiJlg c:urve• on the put of treating investiptors, rather than a well
tested safegwud against a serious eumulative toXicity (i.e., fluid retention) that often lead to 
treatment discontinuations among responders. 

The argument in favor of this regimen was also weakened by evidence of selective benefit in 
bteaSt cancer patients but not lung cancer patients. Dr. Omura questioned what the 
tolerability of S days of oral corticosteroids lakal every 3 weeks mi&ht be in patients with 
metastatic cancer. Finally, there was some concern that use of this regimen in breast cancer 
patients may confound the response rate to Taxotere. 

The sponsor indicated that trials are ongoing that may supply data to answer this question. 
In particular. all patients entered on the phase m trial~ in breast and non-small cell lung 
cancer will be premedicated with the S-day Dexameth,sone premedication regimen. 

Comment: 77le reviewer is not aware of any ongoing or proposed co111TOUed, rruulomir.ed 
trial evaluating the need/or prenwiit:alionfor jlui4 relention. '11lls l'!COllllllDldan was 
made l!y the Agency ar the pre-ND.A. ~eling with the sponsor held on May 13, 1993. 

An interim analysis of the EORTC-sponsored TAX26J trial was included in the Updated 
Sqfety Repon (see Review Section 10.32). To dale, 70 parienu have been rruulomir.ed to 
receive the anti-HJ antagonist cttirizine chlorlrydrate with or withoUI nu!thylprtdnisolone. 
Since the Taxotere i'lfusion schedule on this trial is day 1 and day 8, the premedicalions are 
given on days: d-1, dl, d2, and d7, dB, and d9. '11ulsfar, one parient pretreated with 
steroids has withdrawn for fluid retention as compared to twelve parienu not premdica1ed 
with steroids. 
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12. Recommended Rqulatory Action 

NDA #20,449 rraxotere• (docetaxel) for injection concentrate) for the treatment of "patients 
with locally advanced or metastatic bttast carcinoma in whom )>l't.'Vious therapy has failed; 
prior therapy should have included an anlhracycline unless clinically contraindicated; and for 
the treatment of "patients with locally advanced or metastatic non-small cell lung cancer after 
failure of platinum-based chemotherapy• is not approvable. The proposed labeling text 
(2.1.2 - 2.1.102) will not be reviewed. 

cc: 
NDA # 20,449 
HFD-150/ Division File 
HFD-150/ J. Beitz 
HFD-150/ R. Justice 
HFD-150/ D. Pease 

Julie Beitz, MD Date 

.Gt&te.~. ~.'l:J ,o14":s 
Robert Justice, MD Dare 
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1. Speclf1c Safety Analysis: 1/18/!I! 

1.1 Introduction 

Volumes 7.1 - 7.2, submitted on January 18, 1995, contain Rhone-Poulenc Rorer's specific 
safety analysis which is intended to rebut IOll!O of the upmentl expressed by ODAC members 
at the December 13, 1994 Meetina. Thia analysis wu pnrmted informally at a meetina the 
Aaency held with the sponsor on December 20, 1994. Thia submission also contained RPR's 
reaponses to the Apncy's letter dated November 18, 1994, that requested additional data 
relevant to the Chemistry, Manufacturina IJld Controls Section of the original NDA. The 
Appendix contained summations of preclinical studies carried out to unveil possible 
hyperpermeabllity effects and their mechanirma; these studies were relevant to specific 
Pharm/Tox questions. The sponsor expects this submission will extmd the NDA review date 
by a minimum of 90 days. Durina this period the sponsor will submit ufety data on additional 
patientl from onaoina studies. 

1.2 PatJent Cbaracterlstk:s • Docetaxel at 100 maim' and 75 maim' 

Results are presented for 26 phase D studies with doc:etaxel 11 sinale qent chemotherapy for 
various tumor types, excludina the Japanese experience (6 phase II trials conducted at the 60 
maim' dose). Altoaether, there were 1010 patients treated in these studies, 935 at the initial 
planned dose of 100 maim' and 75 at the initial planned dose of 75 mg/m'. These resultl are 
identical to those reported previously in the Updated lntepted Safety Summary (lln/94) and 
discussed at the Oncoloay Drugs Advisory Committee Meeting on December, 1994. 

In brief, the median age of the 935 patients was S7 years (range 26-80), with a m11le:female 
ratio of 0. 7, and a median WHO performance status of 1. The most common tumor types 
were breast (34") and lung (27%). Drily 26" of patients had one organ involved, the rest 
had 2 2 organs involved. Docetaxel was administered 11 second line therapy to 39" of 
,atients. Out of a total of 4435 treatment cycles planned at the initial dose of 100 mg/m', 27" 
of cycles (1183) were given at a reduced dose (Table 4, 1/18/95 submission, attached). The 
accompanying text, however, indicates that dose modifications occurred in 35 " of plltimts 
during 412 cycles (due to hematologic and/or non-hematologic toxicities). A treatment delay 
of > 3 days occurred in 34" of patients, involving 593 cycles. 

Comment: 'Ihere ts an apparent discrepancy In number of eye/ts in phast II studits requiring 
dost modification: 1183 cyclts In Tablt 4 vs 412 cycles in tht tat. Prtvious submissions 
support a number grtaltr thlJn 412. For aamplt, among 228 mttastatic breast canctr 
patltnts rectlvlng a total of 123S cycles at tht Initial planntd dose of 100 mglm', 443 cycles 
wtre dostd al 7S or SS mglm' (Table JS, 8.118.44, /n1tgra1td Summary, Breast Cancer). 
Similarly, among 248 mttastatic Nsac patitnts rectlvlng a total of 1163 cyclts at tht Initial 
p!mwa dost of 100 mglm', 278 cyclts were dostd a1 7S mglm' or ltJs (Tablt 16, 8.119.42, 
lnttgra1td Summary, NSO.C). 
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1.3 Speclllc Saretl Results • Docetaxel at 100 m1/m1 and 75 maim' 

1.31 Toxic Deaths 

Serious adverse events were reported in S09' of the patients enrolled in the phase 11 program. 
There were 7S deaths on study, includin1 20 toxic deaths. Thus, the overall toxic death rate 
was 29' (20/1010). There were lS deaths due' to neutropenic infection, pneumonia, or sepsis, 
includin1 3 deaths in breast cancer studies, 8 in NSCLC studies, and 4 in other tumor types. 
Thus, the rate of septic deaths observed in phase n docetaxel studies was l.S9' (lS/1010 
patients). The remainin1 S toxic deaths were: 1 to cardiac failure with pulmonary edema, 1 to 
ce1'Cbrovascular accident with ri&ht-sided hemipal'Ws and drowsiness, 1 to supraventricular 
tachycardia with dehydration and hypotension, and 2 to 1astrointestinal hemorrha,ge in the 
scttina of thrombocytopenia and liver dysfunction (both in breast cancer patients). 

Among breast cancer patients treated at the initial planned docetaxel dose of 100 mg/m', the 
rate of toxic deaths was 1.69' (S/316), and 0.99' for septic deaths (3/316 patients). The 
sponsor concluded that these findinas were comparable to that reported for paclitaxel in the 
package insert: septic death rate of 19' amon1 812 advanced ovarian and breast cancer 
patients. Note that doses of paclitaxel in these phase 2 studies ransed from 13S to 300 maim' 
administered over 3 or 24 hours. G-CSF support was used in four sl'Jdies. 

Comments: 

1) 1here have been thineen additional patiem deaths 'possibly· or "probably• related 10 
doce1axel 1hat have been reponed under IND since January I, 1995. Six deaths 
occu"ed during a 5 week period between 1119195 and 2123195. Six deaths occurred in 
pa1ien1s with breast cancer (indicated in bold rypeface). See Appendix/or a brief descriplion 
of deaths reponed. Briefly, 1hese were: 
TAX020: cardiac a"esl 
TXB201: dyspnea and hemoprysis 
TAX301: 1d1ma andjaundict 
TAX264: GI bleeding 
TAX-SI-002: dyspnea and cardiac pain, wi1h grade 4 neUlropenia 
TAX-SI-002: severe diarrhea with grade 4 neUlropenia 
TAX-V-298: sepsis comp/ica1ed by febrile neutropenia and a CVA 
1;u.compasslona1e Use: "unuplain1d d1a1h" with n1utrop1nia, diarrhea, and mucositis 
TAX~ V-238: "unexplained dea1h • associated wllh grade 4 neUlropenia and as1henia 
TAX-V-216: "unexplained dea1h • 
TAX-SI-001: •unuplained dtalh" 
TAX-EAP: intrac1rrbral e111nt and m1tastalic brrast canc1r 
TAX-V-301: "un1xplain1d dtath" 

In addilion, there have been rwo patient deaths rela1ed to doce1axel reponed under IND II 
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1 pa1le111 with myopa1hy, pleural and pericardia/ d'Uslons and tumor progression 
[ECOG-1293], 1 patient who developed rapidly progressivt llvtr /allure without evltkn:e cf 
Jlw:r metastases (CALGB-9256]. 

2) Regarding toxic delJlhs assocla1ed with pacUtaxel treallMN, 11flluton rate has a grea1er 
Impact on myelosuppruston than dose. For aample, In the phase lll multlcenter trial 
conducted In •11 prt\llously trealed metastatic breast cancer patle111$ ra11do111lud to recelvt 
paclltaul at a dose of either 17S or JJS mglm' as a J-hour 11f/luton. there was only one septic 
uath reponed (septic d4a1h rate 0.21, Bristol-Myers Squibb, NDA N 20-262). Review of 
patte111 characltristlcs In this trial miealed thot 601 had symptomatic disease, 7JI had 
visceral metastases, 671 hod received prior aNhracycllnu, and 2J I hod aNhracycllne
reslsta111 disease. 

Reviewer's Conclusions: 

1) In the absence of a randomlud comparison between docetoxel and paclltaxel, It Is 
problematic to directly compare trtatment-related septic death rates for these two a1e111s In 
analogous patient populations. In the literature, paclltaxel doses havt typically ranged from 
135-250 mglm': myelosuppresslon was more pronounced In trials using 24-hour l'lf.. •ns as 
compared to J-hour l'lfiulons. Use of G-CSF In some trials may shonen the duration of 
paclltaxel-lnduced neutropenla.' 

2) A fair comparison of th11e two agents as1um11 that one knrws what paclilax1l do11 and 
sch1dul1 is most comparabl1 to doc1tax1l IOO mglm' over l hour. '171is is as y1t unknown. 

3) Given the data submi11ed In the paclltaxel NDA quoted abow:, the septic death rate for 
previously treated metastatic breast cancer patients appears to be lower for paclltaxel given as 
a J-hour infaslon than for docetaxel dosed at 100 mglm' ovtr 1 hour (0.2% vs 0.9%). 

I. Orvno N, Can.ro R. Winograd B. CalaM R. DOllgan M, Grwcltlw J, B"·°"°"glu J, Rau,,,,..,.ig M: Ov1rvilw a/ 
T4!Ct11 S../1ty. J NCI MOfttlgroplos, N,. 15, J99J, pp IJ/-JJ9. 

1.32 Hema~olo&lc Toxicity - Docetaxel at 100 m&fm' 

Grade 3 or 4 neutropenia was experienced by 92 'lb of evaluable patients. The median 
neutrophil nadir by cycle was 0.4 x 1()'/mm', the median time to nadir was 8 days, and the 
median time to recovery from nadir was 7 days. Febrile neutropenia (rever > 38•C, with 
grade 3 or 4 neutropenia) occurred in 24'.lb of patients, involving 237 cycles. Infection of any 
severity was observed in 20'.lb of evaluable patients (187/931), involving 310 cycles. Grade 3 
or 4 infectio'ls occurred in :..8'.lb of patients developing infections (53/187), involving 83 
cycles. Febrile neutropenia with documented infection occurred in 18 cycles. 

Comments: Note the following discrepancies In the data presented in this repon as c:m1pared 
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to the Updated /SS (pagu 9.1.26 to 9.1.27, 1117194). SotM or all of the dlscrepanciu may 
be due to the use of a diff1ren1 dtMmiNJtor for numbtr oftreatmtnJ eye/ts. Tobit 12, 9.1.27, 
ustd the number of cyclu planntd QI the 1()() mglm' dost (l.t., 4431 cyc/u), whereas Tab/ts 6 
and 7 of this report ustd the number of cyclu actllally dosed QI 100 mglm' (i.e., 3214 cycles). 
With the exctptlon of illfectlon l'Gle by cyclt (Item 2 below J the rt does not appt.ar to be much 
dffferenct In the outcomu of the two dlfftrent analyses. 

1. 7ht 11111nbtr ofpollents wtthfebrlle neutroptnio Is Mw reported as 224 (Table 6, 
J/18/9S submission, Ollached), compared to 236 onpagt 9.1.26. Total N•931 
palie111.r in both lnstancts. 

2. 7ht inctdtnce of febrile neutropenia by cycle Is tither 31414431 (71) or 23713214 
(7.41). 1111 lncid1nc1 of W1clion by cyc/1Islilhrr25014431 (S.6"1) or 31013214 
(9.8"1). 

3. 7ht number of cycles with febrile ne111ropenia and documtnttd l'lfectlon Is now 
reported as 18, compartd to 28 on page 9.1.27. 

4. 7ht number of cycles with febrile ne111ropenia and grade J or 4 lrifectlon.s Is Mw 
reported as S, compared to 7 on page 9.1.27. 

This report states that "Febrile neutropenia with documented infection occurred in 18 (0.6'5) 
of the cycles. Only five of these infectious episodes were of grade DI or IV severity." 

Comment: 

1) 1he Incidence of clinically significant irifection.s may bt undtmtlmaJed by this stQletMnt, 
given the figures RPR provided previously In the Individual study reports (see below). For 
example, 45 of 56 lrifectlous episodes occurring among 133 anthracycline-resistanr patients 
enrolled In three pivotal trials were complicated by grade 3 or 4 ne111ropenia (set shaded 
area). Among 88 prtviously treated parien1s with NSCLC enrolled in two pivotal trials 
(TAX270 and TAX271J, 12of21 iriftctlou.r episodes were associQled with grade 3 or 4 
neutropenia. 

2) WhUe ii Is important to focus on the luwUul of lif 1-thnat1ning itif tctions, it Is equally 
important to d1t1rmin1 how many pali1nts an placid at risk of grade 3 or 4 n1utrop1nla 
whU1 on docetax1l trrD1m1nt. In addition, th• morbidlly o/ltif1ction associated with grade 3 
or 4 n1utrop1nla cannot be tgnorrd (antibiotic usage, hospitallzation, trrDlmtnt d1lays, lie.). 
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Overview - Anthracyclino-R.esistant Breast Cancer Patients - Docetaxel I 00 mg/m' 

Endpoint TAX233 TAX267 TAXl86 Oterall 
11•41 11•41 11•Sl n•JJJ 

Neutropenia, Grade 3/4 92 100 98 97 
<" o!Jlll*lla) 

Febrile Neutropenia 32 37 31 33 
('° ofJlll*lla) 

Febrile Neutropenia <• 6.6 10.2 8.5 8.4 
ofcyclN) 

Infection R.at.e 37 24 22 28 
<• ofJlll*lb) 

;r 
. . ' . ' 

ld1,·, j1Q'd , ,;r,: ',:,:~ 1J 1, ~~'t ~-, l ··:'C'- • j 

' <. ,"f 'ti;:;>, I~) ' .. ' 
. , . n>:1~:}1 ' < ! ', ' < ~- I 

" ~~.· •. " ~ 

• Includes one septic du1lh 

• Paclltaxel Experience 

The sponsor argues that given the different conventions used in docetaxel and paclitaxel studies 
to define febrile neutropenia, the "comparative hematologic toxicity/safety of the two 
compounds is better assessed by the infection rate". The infection rates for pacliiaxel were 
quoted as follows: 30 9' for 812 ovarian and breast cancer patients i11cluded in the package 
insert, 23 9' for 229 patients with breast cancer treated with 175 mg/m' as a 3-hour infusion, 
and 37% for breast cancer patients treated with 135-175 mg/m' as a 24-hour infusion. 

Comment: Returning to the dala from the randomiud phase III paclitaxel trial In metastatic 
breast cancer, the package insert reports a 23 % and 15 % infection rate for the 175 and 135 
mglm' arms (both J-hour i'!fUsions), and a 29'/ebrile neurropenio rate/or both. In the NDA 
submitted by. only 5% of all treatment courses (6011141) wt'rt 

complicated by febrile episodes. For 24 of these episodes there was insufficient data to make 
on association between/ever and newrophil counts; In the remaining 36 episodes, only 4 were 
associated with grade 4 neutropenia. 

Reviewer's Conclusions: 

1) Again, in the absence of a raNJomiud comparison between docetoxel and paclitaxel, it is 
problematic to directly compare treatment-nlatedfebrile neutropenia and infection rates for 
these two agents in analogous patient populations. 

2) The data quoted for breast cancer patients from the NDA and 
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package lnsen suggest that febrile Mllll'Openia ra1es may be lower for paclitaxel when given as 
a 3-hour ll!fiuion than/or docetaxel dosed QI JOO mglm' over I hour (i.e., 2" [paclitaxel} vs 
241 {dot:etaul, overall} or JJI {docetaxel, 0111hracycliM-rtsistalll parientS)J. 

3) On the other hand, OYCrall Uif1ctlon ratts appear to b• similar for thtSe two agents (15-
231[paclitaul}vs20" {dot:etaul, overall} or·2BI {dot:etaul, OlllhracycllM-rtsistOlll 
parienu}). 

1.33 F1uld Retention - Docetaxel at 100 mg/m' 

In the phase n program, adverse events lead to treatment discontinuation in 201 patients: the 
most frequent reason for treatment withdrawal was fluid retention involving 80 patients. 

In the Updated !SS, 479 of 931 evaluable patients (52 ") treated with docetaxcl at 100 mg/m' 
experienced fluid retention, regardless of prcmedication. Of these, 90 patients (10") had 
severe reactions. Fluid retention was characterizcd as edema only in 32" of patients, in 21" 
as edema and pleural effusion, in 15" as edema, pleural effusion, and weight gain,..in 15" as 
edema and weight gain, in 4" as pleural effusion only, and in 12" as other symptoms. 

The severity grading for edema and effusions is summari7.ed in the table below. Note that 
symptomatic fluid retention refers to moderate or severe events. Comment: It ls not known 
when this grading scale was adopted and/or which clinical trials. 

Severity Gradin& Edema Effusion 

Mild Asymptomatic and/or Asymptomatic 
very well tolerated and/ or No intervention required 
dependent in evening only 

Moderate Pronounced and well tolerated Exertional dyspnea and/or chest 
and/or pain and/or EKG changes 
dependent entire day and/or abdominal distention 

Drainage may be required 

Severe Pronounced and not well Drainage urgently required: 
tolerated and/or generalized dyspnea at rest and/or 
anasarca tamponade and/or pronounced 

abdominal distention 

• Pathopbyslolozy: TAX029 

The T AX029 trial is a phase I/Il trial evaluating the pathophysiology of edema in patients with 
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advanced breast or ovarian cancer who are receiving docetaxel at 100 mg/m' every 3 weeks 
without premedication, diuretics, or calcium antagonists. In case of severe fluid retention that 
r.ould lead to docetaxel discontinuation, symptomatic ~tmcnt with Diosminc-Hespcridine 
(Daflon SOO), 2 gm/day could be prescribed. Note that the docctaxel wu provided as a 
solution of 40 mg/ml in polysorbate, but the solvent contained cthylalcohol 9S~/water 13/87 
w/w. Comment: 77le soll!Olt typically UStd in.piVOllll lrlals was SI dalrose or 0.9% saline, 
presumably frte of edrylakohol. Physiologic allerolions noted in this trial should ,. into 
accoU/11 the presence of edrylakohol in the acipimt. 

An interim report on the first lS evaluable patients who received at least 4 cycles was 
submitted previously (9 .11.117 • 9 .11.175) and in this report. Twelve of the lS patients 
developed fluid retention, and S of these discontinued tratmcnt. Comment: .itn 80% 
incidence of fluid retention Is twic1 tM overall incidence of 40% in 31$ patients glwn no 
pmnedication as reported in Table 47B, JSSJ. 

The sponsor postulates that fluid retention develops by the following process: after 2 cycles of 
docetaxel, excessive transcapillaty filtration of proteins leads to an abnormal retention of 
albumin within the interstitial space; between the second and fourth cycle, signs of lymphatic 
failure are notable; and after the fifth cycle, lymphatic drainage is unequivocally impaired. 
Five patients premedicated with Daflon showed decreased albumin retention. Use or 
flavonolds as premedlcatlon has been proposed, bc1lnnln1 at cyde 1, with lncreasln1 
doses at cycle 4 as necessary. In addition, treatment with Benzopyrones, derivatives or 
coumarin, that lyse proteins and facllltate their elimination by the lymphatic system, or 
manual lymph dralna1e has been suuested. 

• Pathopbysiolo11: TAX248 

The TAX248 trial is a phase II trial evaluating docctaxel as second or third line tratment for 
advanced ovarian cancer, recurrent and/or reftactory to platinum. A preliminary report of 
immunologic findings in eight patients was presented previously (9.11.176 - 9.11.192) and in 
this report. 

Eight patients who had received a minimum of 2 cycles were selected for further immunologic 
evaluation. Treatment with docctaxel did not alter circulating levels of II.-2, Il..-2 receptor, 
interferon...,, and TNF in any of the patients. However, 3 patients had normal levels of 
circulating NK/LAK cells at baseline, which rose to a maximum at 1 hour after the first 
infusion. Seven patients had elevated levels at the start of cycles 2-6, which rose even further 
at 1 hour after infusion. This lauer finding suggested that circulating lymphocytes with the 
NK/LAK phenotype are elevated both at the time of infusion and chronically during docetaxel 
treatment. The sponsor postulates that docetaxel-related capillary hyperpermeabWty may 
be mediated by NK/LAK cells which are known to be directly toxic to capillary 
endothelial cells. Comment: Although these ruulu are preliminary, they are intriguing. 
Evaluation of additional patients is wa"anted. 
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• Premedicatlon P..e1imens in Orillnal NDA Submission 

Thirteen of 24 phase Il studies at the initial planned close of 100 msJm' were amended to 
allow premedication for enrolled and new patients. Premedications were added to reduce the 
incidence of acute hypersensitivity reactions and fluid retention. There were 31!1 patients who 
did not receive any premedication in any cycle; .171 patients who received anti-Hl and/or anti
H2 antagonists only, 60 patients who received short-term conicootmoids s:.. 2 days with or 
without anti-Hl or anti-H2 antagonists, and 82 patient.I who received 1on1-term corticosteroids 
> 2 days with or without anti-H1 or anti-H2 antagonists. Compared to no premdC!ication, 
long-term corticosteroids was usooiated with a Jignificant reduction in the overall incidence of 
fluid retention (33" vs 40", p•0.06) and in its sc-mity (291i vs 791i, p•0.03). Comment: 
Note that this is a retrospective analysis in paliefllS culled from many '4fferent studies. The 
long-term corticosteroid group also received antihistamines. Since the antihtrtamtne group 
fared the wone (overall incidence, 611, severejhiid rttention, 151), this would suggest that 
fUlure premedication regimens avoid the use of arllihisramines. 

• Analysis of t.he 5-day Dexamethasone Premedlcatlon Reailmen 

As requested by FDA at the 30-day post-submission teleconference, RPR submitted a 
retrospective analysis of the efficacy of the 5-day dexamethuone premedication regimen in 
support of their claim that such pretreatment could ameliorate the incidence and severity of 
fluid retention associated with docetaxel treatment at 100 mg/m' every 3 weeks. Table 16 
(Updated ISS, 9.1.36) was reiterated in Tables 12, 13, and 14 of the 3/9/95 report; additional 
information (Table 11, ODAC Briefing Document, 6/8/95) has been incorporated below. 

FLUID RETENTION BY PATIENT (1001111/m') 

No Premedication 
(N ... 118) 

Patient Type Overall Severe 
Incidence 

Breast Cancer 77" 20% 
(46/60) (12/60) 

NSCLC 45" S91i 
(26/58) (3/58) 

Toblea 47B, 748, aad 1028, lalepmed s"-'Y of Safety, 7127194; 
Toblu 16 aad 17, Updated lSS, 11n194 

5-Day Dexamethasone 
(N=63) 

Overall Severe 
Incidence 

4491i 6% 
(14/32) (2/32) 

4291i 6% 
(13/31) (2/31) 

There were 63 patients (32 with breast cancer and 31 with NSCLC) tteated in 5 US trials that 
had been amended to permit the use of dexamethasone 8 mg bid PO for S days. Among these, 
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S9 also received concomitant anti-Hl antqonists and 4 received anti-H2 antqonists. Sixty 
patients actually received premeclication from day-1 to day 4 cf the docetaxel infusion. 
Overall, the il1cidence of fluid tetention in lhe 63 patients aiven lhe S-clay dexametllasone 
premeclication was 43,., with severe reactions in 6". Among the 32 breast cancer patients, 
the il1cidence of fluid retention was 44", with modeme reactions in 19" and aevere reactions 
in 6•. Only one breast cancer patient (1/32 or.39') withdrew from tnatment due to fluid 
retention. There were no treatment withdrawals for fluid retention among the NSCLC 
patients. 

Thr.se results are compared to 118 patients (60 with breast cancer and SS with NSCLC) from 
11 studies who never received premedication: the ovmll incidmce was 61" (77" for breast 
cancer and 4S" for NSCLC patients). Severe reactions were observed in 13" overall, in 
20" of breast cancer patients, and S" of NSCLC patients. RPR sugests that the difference 
between the two tumor types may be explained by the higher number of cycles &iven to the 
breast cancer patients (a median of S cycles/breast cancer patient vs 4 cycles/NSCLC patient). 
Nineteen breast cancer patients (19/60 or 32") and 6 NSCLC patients (6/SS or 10") 
withdrew from treament due to fluid retention. 

Comments: 1he table ~low summarlr.es the severity Cl/ fluid rttention in patients with toxicity 
in the various subgroups In IM phase 11 program. 

Fluid 
Retention 

#Patients with 
Toxicity 

Mild 
Moderate 
Severe 

Lrose tu Onset: 
Mod/!>ev Tox 

(tflllrr1} 

Severity of Fluid Retention 

No 
Premedication 

(N•315)' 

126 

37% 
46% 
17% 

NA 

No 
Premedication 

(N•l18)b 

72 

32" 
46" 
21" 

490 (Breast) 
S48 (NSCLC) 

Long-term 
Corticosteroids 

(N•82)• 

27 

44% 
4S% 
8% 

NA 

• Original ISS, Table 47B; Table 11, Specific Sqfety Analysis, 1123195 

Dexamethasone 
S days 

(N•63)' 

27 

41% 
44% 
IS% 

746 (Breast) 
797 (NSCLC) 

•Table 7 of the Updated ISS, 1117194: Tables 13-14, Specific Sqfety Analysis, 1123195 
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1) Overall, the tnc/Unce of moderate to severe events was 60'lli among patients developing 
fluid retelllton, regardless of prenwlication. 

2) For w 60 breast cancer patients giWJn no premedtcatton (DUI of the 118 above), 46 
UW!lopedjlutd retention, and 67S of these were symptomalic cases. For w 32 breast cancer 
patients gtven 5-days ~one (outqflM.63), 14 tkvelopedjlutd retention, and 57S of 
these Wtr! symptomartc cases. ~re was. however, a shift of cases.tram severe to mild with 
use of the 5-days of conicosterold. See Section 2.33 for further tktails. 

3) ~ cumulative dose to treatment withdrawal for the J J 8 patients not given premedicatton 
was 552 mghn', suggesting thal patients discontinued treatment shortly qfter the onset of 
moderate to seWJre jlutd retention. 

4) Among the I J 8 patients not giWJn premedtcatton, fluid retention in the breast cancer group 
was more frequent and seW!re than in the NSCLC group. NSCLC patients appear to do as well 
without premedlcatton as with the 5-day regimen, at least in terms of oWJrall inclUnce and 
seWJrlty of reactions. Jfflutd retention Is cytoldne-mediated, then should not corticqsteroids 
work regardless of tumor type? 

5) Although substan1ial numbers of patients receiving the proposed 5-day ~thasone 
premedication regimen still uveloped fluid retention, the onset of motkrate fluid retention Is 
delayed by 2-3 treatment cycles, and all bUl one symptomatic patient receiving this 
premedication could continue docetaxel tnannent for an unspecified period of time. No 
specific clinical information is provided regarding the morbidity of symptomatic fluid retention 
in patients for the period of continued treatment and following treatment withdrawal (e.g., 
supportive care measures required, pelfonnance status and other quality of life measuns). Is 
there net clinical btne.fil to those patients whu o:ontinue docetarel therapy qfter the onset of 
symptomatic fluid retention~ 

6) At the FDA 's request, RPR has submitted (July 21, 1995) an analysis of the impact of 
corticosteroid premedication on response rate in breast cancer patients. Use of short-term or 
5-day corticosteroids did not affect response rates in first or second line patients. See 
Appendix/or further details. 

7) At the FDA 's request, RPR has submitted (July 21, 1995) an analysis of the impact of 
cortico:;teroid pre.'nt'di.::t11ion on docetaxel clearance, AUC, and clearance pr!diction error 
(mean SD). Use of coni1:osteroids did not alter docetoxel clearance or systemic exposure 
(A UC). These .findings are consistent with those observed clinically in item (6). 
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• R.evenlbWty or Fluld Retention 

In the absence of routine premedication, the median time to disappearance of fluid retention 
from the last infusion was 18 weeks (range 3-29 weeks) for patients dosed at 75 mg/m' 
(TAX280). The median time to disappearance of fluid retention from the laSt infusion was 25 
weeks (range 3-60 weeks) for patients dosed at .100 mg/m' (TAX237). RPR states that the 
fluid retention wu reversible, independent of any symptomatic treatment. See Section 2.33, 
for further details on the duration of fluid retention. 

• PaclitaxelExperlence 

In the package insert, edema was reported in 21 'Jr, of 812 patients treated with paclitaxcl, and 
wu severe in 1 % . No patient required treatment discontinuation. Edema was commonly 
focal and discasc-relabld. All patients had received premedication with oral corticosteroids 12 
and 6 hours before paclitaxcl, diphenhydramine 50 mg IV 30-60 minutes prior, and cimetidine 
300 mg or ranitidine 50 mg IV 30-60 minuteS prior to paclitaxcl to prevent acute HSRs. 
Comment: Uterarure searches tc dlZle have/ailed to dmwnstrare an incidence of fluid 
retelllionledema associated with paclitaxel that approaches the incidence ol>served with 
docetaxel. Moreover, fluid retelllion has not been observed in protocols utilizing repetitive 
high-dose paclitaxel (300 mg/m' x 2 cycles) for peripheral stem cell mobilization in ovarian 
cancer patients (Dr. David Spriggs, MSKCC, presentation at GOG Meeting, 2195). 

1.34 Performance Status 

At baseline, the ECOG performance status of 83 patients enrolled in two pivotal breast cancer 
docetaxel trials (TAX267 and TAX233) was: PSO, 21 %; PSI, 61 %, and PS2, 18%. In the 
pivotal phase III trial of paclitaxel in breast cancer reported in NDA # 20-262, the baseline 
performance status in 471 patients was: PSO, 403; PSI, 44%, and PS2, 16%. 
Comment: RPR arRues that patients on docetaxel had a worse pelfomumce status at baseline 
than those on pac/itaxel. On the other hand, one could argue that > 80')[ of patients on 
either drug had a PS of 0or1, and < 20% a PS2. Thus, it is difficu/J to determine if there 
was a meaningful difference in baseline pelfomumce status in these patient populations. The 
more crilical question relates to how PS 111ol111d on treatment with either docetaxel or 
paclitaxel. 

1.35 Multicenter Nature of Taxotere Clinical Trials 

The safety data reported in this NDA were derived from patients treated at > 180 sites in 
Europe, Canada, and the US. Overall, 73% of patients were enrolled in multicenter trials. 

Comment: 7he reviewer acknowledges the multicenter nature of the clinical trials presented 
in this NDA. 7he concern o/ODAC members was centered on the fact that patients on rwo of 
the pivotal trials in breast cancer rTAX267 and TAX2JJ), and on both pivotal trials in NSCLC 
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(TAX270 anti TAXZ71J were trealed primarily QI a single institution (i.e., MD Anderson or San 
Antonio). With regard to sqfery, Drs. Schllfer and Bunn ~-~re concerned with the toxicity of 
docetaxel in patients with low pe1fomuw:e status (e.g .• PS2 and higher) who mighl receive 
this drug from community phyiicians who, in tum, would not be familiar with or mighl not 
recognize complications in a timely fashion. Had pmiuus in pivotal trials been enrolled in 
equal nwnbers QI all partidpating sites, i.e., QI mqjor cancer centers and in community-based 
praaices, there would have been grealer generalir.ability to the "l'!ll/" world. 

1.4 Safety Analysis to be ProTided in March 1995 

A specific analysis of the five major issues raised by ODAC members will be provided for 
patients in the following ongoing docetaxcl studies: 

Phase n and m breast cancer studies 
TAX265 - ev.iluating a dl, dS docetaxel schedule with or without a 3-day 

corticosteraid premedication regimen 
Phase Il studies in solid tumors conducted by NCI 
Phase n studies in solid tumors conducted by NCI-Canada. 

1.S Sponsor's Conclusions 

The rates of septic death and infections with docetaxel and paclitaxel are not substantially 
different. The higher incidence of febrile neuttopenia reponed for docetaxel may be due to a 
more comprehensive and strict definition. 

The 5-day conicosteroid premedication significantly reduced the incidence of clinically 
relevant fluid retention leading to treatment discontinuation. Fluid retention may be managed 
with symptomatic therapy and is reversible. 

The majority of patients on docetaxcl trials were symptomatic at baseline. 

The majority of patients on docetaxcl trials were enrolled by multicentric/cooperative groups. 

This analysis shows that the concerns raised by ODAC, in panicular the comparative safety 
data with Taxol, may not have a basis in fact. 
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2. Updated Safety Analysis: 319195 

2.1 Introduction 

Volume 1.1, submitted on March 9, 1995, contains Rhone-Poulenc Rorer's updated safety data 
that includes patients from eight ongoing phase n and phase m bra..t cancer studies and eight 
phase II studies in various solid tumors conducted by the NCI and NCI-Canada. An analysis 
of the impact of elovated hepatic enzymes at baseline on the safety profile of docetaxel was 
provided. Additional dala, supplied by fax on May 5, 1995, and in 3 volumes on May 23, 
1995, at the Agency's request are inclw:led in the appropriate sections of this review. 

2.2 Overview of Studies Included in this Update 

Results are presented tor the 26 phase n studies with docctaxel as single agent chemotherapy 
(sec Section 1.2), supplemented with 139 patients entered on phase n and phase m breast 
cancer studies (Section 2.21), 83 patients on the TAX265 trial (Section 2.22), and 175 on 
phase II studies in various solid tumors (Section 2.23). Thus, there are a total of 1327 paticn~.s 
at the initial planned dose of 100 mg/m2 and 79 at the initial planned dose of 75 mg/m'. 

2.21 Oqoin& Breast Cancer Trials Sponso~ by RPR 

Study Phase Country Patient Study Design Accrual 
Population (2117/95) 

TAX029 n Frmce 2nd Line Doce1axel 100 m1/1112 19 

TAX235 n Eun>pe AJlcylaling or DocelaXel 100 q/1112 48 
AnthncycliDe 
Failure (2nd Line) 

TAX264 n us Anlhncycline DocelaXel 100 mg/1112 40 
Failure (2nd Lille) 

TAX296 n us Tu:ol Reoilwlt DOCOlaXel 100 q/111' II 

TAX303 m Europe, Camda, AJlcylalin1 Failure Docllllel I 00 mafia' DocelAltel: 
AUllralia, (ht and 2ad Line) VI 7 
S Africa DoxorubiciD 75 mg/m2 

TAX304 m Europe. Camda, Anlhncycline DOCOlaXel JOOmgim' Doc«uel: 
Australia, Failure (2ad Lille) VI II 
s Africa MitomyciD C + Velbu 

TAX311 m us Anlhncycline Docetnel 100 maim' Docet.u:el: 
Failure (ht and VI 3 
2ad Lioe) Tuol 17S mg/ar/'Jb 
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Baseline characteristics, course of treatment, and toxicity were summarir.ed for 139 patients 
previously treated for metastatic disease who received docetaxel 100 mg/m' on the six studies 
tabulated above. The data cut-off date was 2/17/95. 

• Patient Characteristics 

The median qe of the 139 patients was 53 years (ranae 26-78 years). The bueline WHO 
perforTl'.ance status w&s 0-1 in 83". All patients had meta..iatic di••· Moll (71 ") had 2 or 
more orpns involved. Specific:ally, 51 " of patients had liver involvement, 45" had bone, 
34" had lymph node diaeue, and 34" had luna disease. Most patients (123) had received 
prior chemotherapy for advanced disease; 15 patients haa received adjuvant or neoadjuvant 
chemotherapy. Seventy-four patients had received 2 or more prior chemotherapy regimens. 

• Treatm~nt Adm!nlstratlon 

A total of S58 cycles were administered: 442 (79") at the initial planned dose of 100 mg/m2
, 

88 (169') at 7S mg/m2 and 27 (S") at SS mg/m2
• On the TAX264 trial, only S1" of 

treatment cycles were dosed at 100 ma/m2
, while 100" of !.locctuel cycles were dosed at 100 

mg/m2 in the TAX304 trial (both trials enroll anthra.;yclir.e-failures). Treatment delays of 3 
days or more were required in 38 cycles. Dose reductions were required in 51 cycles (9,.); in 
30 of these cycles, dose reductions occurred after the first cycle. 

• Efficacy Results 

No information is provided on response rates, time to disease progression, response duration 
or survival. 

• Safety Results 

Of the 139 treated patients, the most frequent possibly or probably related AEs were: alopccia 
(98 patients), asthenia (90 patients, severe in 23), stomatitis (85 patients). fluid retention (80 
patients, severe in 11), neuro-sensory (77 patients), skin (66 patients), diarrhea (56 patients), 
nausea (47 patients), nail disorder (46 patients), fever in the absence of infection (39 patients), 
myalgias (31 patients), vomiting (27 patients), infection (26 patients, grade 3-4 in 7), 
neuromotor (19 patients), arthralgias (10 patients), and pulmonary (excluding fluid retention, 9 
pati,nts). 

• Acute Hematolo1lc Toxicity 

Leukopenia and ncutropenia were observed in 128 of 130 evaluable patients. Grade 3 or 4 
neutropenia was observed in 122 patients (93 "). There were 322 evaluable cycles (with at 
least one blood count between days 2 arid 19) with grade 4 neutropenia; in 16 cycles the grade 
4 neutropenia lasted > 7 days. The median neutrophil nadir was 0.1 x 103/mm' (range 0-3.0) 
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and the median day to nadir was 7 days (ranae S-14). 

Thrombocytopenia was observed in 22 patients, and was grade 3-4 in nine. The median nadir 
ofplateleu by patient was 17!1 x 103/mm3 (range 0-453). The median day to nadir wu 7 days 
(range 3-43). 

Anemia was observed in 131of138 patients, and WU lfllde 3-4 in 16 patients. The median 
nadir of hemoglobin was 9.9 a/ell, with a median day to nadir of 12 (ranae 2-41). 

• Reuons for Treatment Withdrawal 

Of the 139 patients, 76 (SS") were ltil1 on treatment u of the cut-off date (2/17195). Of the 
63 patients off study, reasons for withdrawal were: 2S due to disease proaression, lS due to 
adverse event, 10 due to death, S withdrew consent, and 8 withdrew for other reasons. 

The toxicities leading to withdrawal In the lS patients are listed below. The median number of 
treatment cycles received was S (ranp 4-10). One patient experiencrd a severe chlostridial 
Infection with diarrhea that was believed to be remotely related to docetuel. Eleven of the 
remaining 14 patients (79") withdrew due to fluid retention alone or in combination with 
other toxicities, u follows: 

fluid retention, moderate to severe: 7 
fluid retention, moderate to severe + neurotoxicity: 3 
fluid retention, moderate to severe + neurotoxicity + uthenia/malaise: 1 
neurotoxicity + asthenia/malaise: I 
insufficient i11formation: 2 

Of the ten patient deaths on study, 4 were treatment-related: two died of sepsis (both in 
TAX264) and two died of gutrointestinal hemorrhage (TAX264 and TAX235) with 
coagulopathy. One patient died of subarachnoid hemmorhage (TAX304) and five patients died 
of their diseue. The median number of treatment cycles received was 2.5 (range 1-7). 

Comments: 

1. With regard to the specific sqfery issues enumerated above (SeClion 1.3), the toxic dea1h 
ra1e In this group of breast cancer pallents was 2. 9% (41139), and the sepric death ra1e was 
l.4'fo (21139). Both of these rates are higher than rhe l.6'fo toxic deaJh raJe and 0.9'fo septic 
deaJh rate quottdfor 316 brtast C1111Cer pat1~nts in the Updated ISS (see Section 1.31). 

2. No l'lformation was provided "n the Incidence of febrile neutropenia. The owrall l'lfeClion 
ra1e by patient was 19'fo. Grade 3-4 i'lfections occurred in 27% (7126) ofparienrs developing 
l'lfections. The overall Incidence of fluid retention was 58'fo. These rates are comparable to 
those reported previously (see Sections 1.32 and 1.33), 
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3. Of the 80 patients who dtvelopedjlu/JJ rt1tntlon, there were 41 paltDUS wllh modtra1e or 
severe tvtlll.S (I.e., symptomaltc): of these, 11 patitlllS withdrew trtlllmt1U. No spectflc 
lllformalton on prenwllcallon 11.re wa.r provilWJ, median Clllnlllaltve dole to onset of 
symptomatic fluid mention, median cumulallve dost to trra11nt111 dl.rcontlnualton, performance 
stOlllS or other quallly of life mea.ruru on study, response 10 trtallMlll, or supponlve measures 
required. 

4. Of concem was the somewhat higher lnddtnct of grade 3-4 lhrombocytoptmia (6") and qf 
grade 3-4 anemia (12") In thiJ patient group. 71raejlguru were"" and 9", rupectlvtly, 
for 927 evaluable patients repontd In the Updated lSS. Nott that there were two deaths 
repontdfrom gastrointestinal htmorrilage and one of subarachnold htmorrilage. 771ere ts 
howtvtr, lnsllfllclent lllformallon 10 draw mry specfflc conclusions. 

2.22 EORTC Trial TAX265: Docetaxel 50 maim" days 1 and I 

Baseline characteristics, course of treatment, and toxicity were summarized for 83 patients 
previously treated for advanced or metastatic disease who received docetaxel 50 mitm2 on a 
day 1, day 8 schedule, every 21 days; in the phue I prolJ'llll, this schedule was usociated 
with the highest frequency of fluid retention. Patients were randomized to one of two 
premedication regimens: methylprednisolone (40 mg/day) + cetirizine (10 mg/day) on days 
-1, l, and 2 of docetaxel treatment (Arm A, +Steroids) vs cetirizine alone (Arm B, -Steroids). 
Note that 12 of 41 patients on Arm A and 15 of 42 patients on Arm B also received daily 
corticosteroids while on study for other reasons (e.g., treatment of brain metastases, dyspnea, 
edema, skin toxicity, etc.). 

• Patient Characteristics 

The median age of the 83 patients was 51 years (range 28-72 years). Forty-three patients had 
single visceral involvement, 18 had multiple visceral involvement, and 22 had soft tissue or 
bone only disease. Specifically, 45% of patients had liver involvement, 48% had bone, 57% 
had lymph node disease, and 30% had lung disease. All patients had received prior 
chemotherapy for metastatic disease; 34 patients had also received adjuvant or neoadjuvant 
chemotherapy. 

• Treatment Administration 

A total of 415 cycles were administered: 206 (50%) at the initial planned dose of 50 mg/m2 on 
di and d8, 136 (33%) at 32-40 mg/m2 on dl and d8, 63 (15%) at 40-50 mg/m2 on dl only, 
and 10 (2 9') at various other combinations. More cycles were delivered at full dose to patients 
on Arm A than to patients on Arm B (125 vs 81 cycles). Treatment delays of 3 days or more 
were required in 59 eye!~: 29 cycles in Arm A and 30 in Arm B. With regard to fluid 
reteution, 2 patients on A .n A had delays of 7 and 15 days each due to edema and pleural 
effusion, and 1 patient rC4 11ired a delay of 7 days due lb weight gain. On Arm B, 2 patients 
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were delayed for 7 and S6 days each due to edema and/or pleural effusion. Dose reductions 
were required in S7 cycles: 22 cycles in Arm A and 35 cycles in Arm B. 

Patients on Arm A received a median of 6 cycles (range 1-12), while patients on Ann B 
received a median of S cycles (J'lllJe 1-11). The median cumulative dose per patient was 461 
mg/m1 (~ 98-1036 mg/m1

) for Arm A and 379 mg/m1 (~ 51-827 mg/m1
) for Arm B. 

Comment: In IM original NDA, the median dole to onset Qf an1 .f"'M rerenlion was reponed 
to be 508 mglm' for long-ttrm corttco.rterold prDMdlcollon, but only 304 mglm' for 
anlihisumrlne prrmedlcilllon. 'l1IUI, one wollld predict from IM Olnlldative doles delivered In 
this trial that patlenll on Ann A (+Steroids) wiUfare belier than patients Arm B (-Steroids) 
with regard to compUcatlons of fluid retention. 

• Emcacy Results 

The overall response rate was 34" (1 CR and 27 PRs) for patients on this trial. Responses 
were noted in 13 of 33 nodal sites, in 12 of 3S liver sites, and in 6 of 19 chest wall sites. 

• Safety Results 

Of the 82 evaluable patients, the most f'requent possibly or probably related AEs were: 
alopecia (1S patients), asthenia (67 patients), fluid retention (23 with weight gain, 38 with 
pleural effusions, 4 with pericardia! effusions, and 38 with edema), skin (S3 patients), diarrhea 
(SI patients), stomatitis (44 patients), nausea (44 patients), neurosensory (39 patients), 
vomiting (35 patients), fever in the absence of infection (27 patients), myalgias (IS patients), 
infection (13 patitints, grade 4 in I), and neuromotor (7 patients). 

• Acute Hematolo&lc Toxicity 

Neutropenia occurred in 77 of 82 evaluable patients; 44 patients had grade 4 neutropenia. No 
inform'ltion was provided on the duration of or time to recovery from WBC nadirs. Eleven of 
93 tre1iment cycles with grade 4 neutropenia were complicated by neutropenic fever (fever 2 
2, no documented infection). There was no grade 3 or 4 thrombocytopenia, and only 2 
patients with grade 4 anemia. 

• Fluid Retention 

In Arm B (-Steroids) the incidence of edema was S4 % (severe in S 9' ); the incidence of pleural 
effusion was 49% (severe in 15%). The median docetaxel dole to onset of edema or pleural 
effusion was 296 mg/m', equivalent to 3 cycles of treatment at full dose. Treatment was 
discontinued in 32" of patients. Comment: This txptrience is analogous to that of the 171 
patients in th.! original NDA givtn anlihistamint prtmedication. Jn this group, the overall 
incidence of fluid retention was 611 (sevtrt in 15%), and the median cumulative dose to onset 
of fluid retention was 304 mglm'. 
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In Arm A (+Steroids), the incidence ofeden1& was 39" (severe in S"); the Incidence of 
pleural effusion wu 44" (IOVere in S">· 1be median docetaxel dose to ontet of edema was 
SSO mg/m', and 571 mg/m1 for pleural effuaion. These doses are aiJllificandy hiaher d1&n in 
Arm B (p•0.003 and p•0.006, respectively). Only Sii of patients dbcontinued treatment 
due to fluid retention. Cw•ments: 1) '171is Q'JMrlence is ONJJogous to thaJ of the 82 panuus 
tn tM original ND.A. gtWll lon&-t«nn contco.rtcmld pronedlcatlort. In this group, IM overall 
tnclUnce of fluid retmlion WAS JJS (sewr1 tn 2S), and the m·1 tan aonulonw dole to 011Ut 

of fluid wennon war jOB mglm'. 2) In the OD.A.C Brlf,ffng Doctlmall of JUM 8, J99j, the 
cumulaltve dose to 01ISll of fluid retenllon/or pattuus on .A.nn A wa.r glwn as 423 mghrf, 
which 'IWlS .slgntflcantly higher than th/JJfor Ann B, p•0.0017. 

• Reasons for Treatment Wltbdrawill 

Reasons for withdrawal were: 44 due to disease progression, 22 due to adverse events, 3 due 
to death, 3 withdrew consent, 9 due to end of the protocol, and 1 due to clinical deterioration 
and dyspnea. One patient wu never treated. Of the three patient deaths on study, two died of 
their disease and one of unknown causes. ~ 

The toxicities leading to withdrawal are listed below by premedication arm, as follows: 
Arm A: (+Steroids): Median cumulative dose • 636 maim' (range 289-980 m1/ht2) 

edema/pleural effusion: 2 
dyspnea: 2 
neurotoxicity + asthcnia: 1 
asthenia + nail disorder: 1 
asthenia + neurotoxicity + skin + nail disorder: I 
skin + mucositis: I 

Arm B (-Steroids): Median cumulative dose• 428 mg/m' (range 200-827 mg/m') 
edema/pleural effusion/pericardia! effusion/weight gain: 9 
asthenia + dyspnea +edema or pleural effusion: 2 
neurotoxic;ty + edema and pleural effusion: I 
neurotoxicity: l 
dyspnea (pre-existent + drug-related?): 1 

Comments: 
I) With regard to the specific safety issues enumera1ed above (Section J.J), there were no 
confirmed toxic deaths in this group of breast cancer patients (one Ulll!Xplained death). 

2) The overall i'!fection rClle by paltent was 16~. Grade J-4 i'lfections occurred in only 1 of 
JJ patients (8~) developing l'lfeClioris. '!hue figures are both lower than prmously reported. 

3) The randomiud nature of this ltudy unds 1crutiny to two palilnl populaJion1 that are 
rn.vonably comparable ucept for pnmedkalion ngim1n1. The ltudy nrulls an perhap1 
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tht strong11t 1vill1nc1 for a b1nl,/idal effect of st1roiJJ pl'llllldtcatian. 

2.23 Oqolq NCI and NCl-Cauada Studies 

Study IDdkatloa Group No. or Sites Accnaal -
TAX251 Gastric 9 30 

TAX262 Cervix 1 15 

TAX274 Head &Neck 1 28 
NCI 

TAX275 Sarcoma 3 18 

TAX276 Melanoma 3 35 

TAX277 Bladder 1 2S . 
TAX263 Sarcoma 10 13 

TAX278 Olio ma 
NCI-Canada 

11 11 

Appendix m (3/9/95 submission, attached) summarizes prelimir.uy data on 175 patients in 6 
NCI and 2 NCI-Canada phase II studies in various solid tumon. Infonnation has not been 
provided for 3 NCI studies in non-Hodgkin's lymphoma, prostate cancer (docetaxel at 75 
mg/m') and SCLC. The cut-off dates for the NCI studies was 2/17/95, and 2/9/95 for the 
NCI-Canada studies. Note that on the TAX278 trial, 4 patients previously treated with 
chemotherapy received docetaxel at 75 mg/m'. 

• NCI Studies 

Of the 151 patients, 87% had a baseline PS of 0-1. Patients received a median of 3 treatment 
cycles (range 1-16). Grade 4 neutropenia was noted in 15 of 54 (28%) evaluable patients. 
Febrile neutropenia was reported in 61 of 151 (40%) patients; 44 of these patients were 
hospitalized. Note that ea:h study used a different definition of febrile neutropenia. There 
were seven documented infections and two septic deaths. 

Fluid retention was noted in only 22 of 147 (15%) evaluable patients, but was moderate or 
severe in 19 (13%). Patients were premedicated with steroids for 1 day +antihistamines .:I:. 
cimetidine. One patient discontinued treatment due to fluid retention. Fifteen patients were 
hospitalized for non-febrile complications including edema/pleural effusion, anemia, rash, 
nausea/vomiting/diarrhea/dehydration, deep venous thrombosis, transient ischemic attack, 
atypical chest pain, and small bowel obstruction. 
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As of 2/17195, 138 patients were off study, 14 withdrawn for toxicity, 2 septic deaths (1.3">· 
and one death each to progressive disease, cardiac arrest, and sudden unexplained death. 

• NCI-Canada Studies 

Of the 24 patients, 63" had a bueline PS ofG-1. Patients received a median of 2 treatment 
cycles (mnge 1-7). Grade4 neutropenia was noted in 14 of24 (58") evaluable patients. 
Febrile neutropenia was reported in 4 (17") patients, all of whom were hospitalirec!. Febrile 
neutropenia was not strictly defined. There were four documented Infections and no septic 
deaths. As of the cut-off date, 20 patients were off study, 2 withdrawn due to toxicity. 

Fluid retention was noted in 8 (33 ") evaluable patients, but was moderate or severe in 5 
(21 ">· Patients were premedicated with steroids for 3 days. No patient discontinued 
treatment due to fluid retention. Ten patients were hospitali1.ed for non-febrile complications 
including cerebral edema, con1estive heart failure, seizures due to subtherapeutic phenytoin 
level, abdominal abscess, and urinary tract infection. 

Comments: 

I) TM incidence of febrile neutropenia in the NCI studiu is uceplionally high and may 
reflect the six differen1 dqlnlttons used, some of which were very Inclusive (e.g., •neurropenic 
fever as stated In the palien1's medical record", or grade II neurropenta and fever > 38.S•C"). 
TM septic death rate for this palient group with several dlfferen1 solid tumors was I. 3 % 
(21151) as compared to 0.9% for the 316 breast cancer palients In the Updated /SS. 

2) Despite the low median number of treatment cycles given In the NCI and NCI-Canada 
trials, there were 30 patients who developed fluid retention, of which 24 (80%) were 
symptomalic. Only one palienl discon1inued treatment. Additional i'lformation on supportive 
care measures required, evolution of performance status and other quality of lift measuru 
while on study, and response rates in symptomatic palients would be extremely helpful. 

2.3 Specific Safety Results • Docetaxel at 100 mg/m2 Only 

2.31 Toxic Deaths 

In this update, there were 26 toxic deaths among 1327 patients treated at the initial planned 
dose of 100 mg/m', for a toxic death rate of 2 % . Nineteen deaths were sepsis-related, for an 
overall septic death rate of 1.4 % • Among breast cancer patients, the updated toxic death rate 
was 2" (9/455), and the septic death rate was 1.1" (5/455). Among 7 toxic deaths occurring 
in breast cancer patients during the first cycle, 4 deaths occurred in patients with elevated 
SGOT/SGPT levels at baseline (see Section 2.35). Among solid tumor patients on NCI
sponsored studies, the septic death rate was 1.3" (2/151). There were no treatment-related 
deaths among the 24 solid tumor patients on NCI-Canada-sponsored studies. Comment: Note 
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thal in tht prmous analysis (Section 1.31), tht sponsor ustd tht total number of patients 
trta1td at doclluzul 100 and 75 mglm" for tht denominalor whtn calcularing overall dearh 
raru. Howt11tr, use of 1.~27 lnsttad of 1406 dou not aller tht dealh rares much. 7he rwelve 
rtcent patltnt deaths, ftvt in breast Clllll%r patltlllS, rtporttd under IND art not 
includtd among tht 26 uJ%1c dealhs nporttd htrt. 

Reriewer Concluslom: 

1) ~ stptlc death rate for docttaul as a 1-hour l'lliufon in tht upd.attd analysis of 1327 
patientS ls not substantially d(fferentfrom thal reporttdfor tht original group of 1010 patients 
(1.4 vs l.S'fe). 

2) ~re was a slight incrt4fe in septic death rate among tht 139 rtetntly trtattd breast 
can.ctr patientS as compa~ to tht original 316 patients (l.4'fe vs 0.91). 

3. ~septic death ratufor docttaul remain sevtral-fold hightr than tht 0.2'fe rare reporttd 
for paclitaxel as a 3-hour i'lfilsion by Bristol-Myers Squibb in its NDA submission (ue 
additional discussion in Section 1. 31). 

2.32 Bematolo&lc Toxicity - Docetaxel at 100 llJlfm3 

For this analysis, the definition of febrile neutropenia hu been restricted to include only 
patients with fever > 38-C and gnde 4 neutropenia, requiring antibiotics and/or 
hospitalization. Using this definition, the overall incidence of febrile neutropenia was 15 % 
among 1327 patients (vs 24% among 931 patients using the original definition of febrile 
neutropenia that included grade 3 or 4 neutropenia and did not stipulate ho31>italizations and/or 
antibiotic usage). Among the 455 breast cancer patients, the incidence of febrile neutropenia 
was 18% (restrii:tive definition), Although the six NCI studies used several different 
definitions of febrile neutropenia, the sponsor combined them for a 401 incidence of febrile 
neutropenia among 151 patients. Similarly, the two NCI-Canada studies were combined 
giving a 17% incidence of febrile neutropenia among 24 patients. Comment: Note that tht 
frequency of hospitalizations for febrile neutropenia in NCI studies was 29%. 

The overall rate of "bacteriologically-documented" infections was 171 among 1327 patients 
treated at the initial planned dose of 100 mg/m3• In particular, the overall infection rate was 
only 5% in NCI studies. Comment: 7ht ovtrall incidence of "docwnenttd" irifections was 
20% in tht Initial 931 patients (Section 1.32), but tht incidence of "bacteriologically
documtnttd" 111fectlons In tht subsequent 396 patiuus was only lO'li. No aplanation is 
providtd for this diminution in irifection rate, although tht low rate observtd in tht NCI 
studies may haw lowe~ tht overall rate. It is also not clear whtthtr the term 
"bacteriologtcally-documtnttd" i'lfectton is mort restrictive than "documenttd" i'!fection. 

Among 455 breast cancer patients, the infection rate was 22 % ; among the 133 anthracycline-
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resistant breast cancer patients it was 28" (Section 1. 32). 

ReYiewer's Conclusions: Again, in the abstnct of a randomtud comparison bt~tn 
docttaxtl and paclltaul, II Is problemallc 10 directly compare trtllllMnt·relattd febrile 
ntlllTOptnia and l'lftction rota for that IMO agtntS In analogous palUnt populations. 1ht 
daJa qllOttdfrom the pacUrcael NIM anlipad-.JJBt instrt suggut thal tht Incidence offtbri~ 
ntUtroptnia may be lower for paclilaul f2•) whel1 given as a 3-hour ll!fiLrlon thllnfor 
docttaxtl dostd at 100 mglm2ovtr1 hour. 1ht lncldtnct of lllftctions during treatment may 
bt comparab~for both agtnU. 

2.33 Fluid Retention • Docetaxel at 100 msfmz 

Thete are 1070 patients in 32 studies (excluding TAX26S) evaluable for analysis of fluid 
retention. These patients received a median of 4 treatment cycles (range l-2S). The overall 
incidence of fluid retention, regardless of premedication, was 52" with moderate reactions in 
24• and severe reactions in 9.4". Treatment was discontinued due to fluid retention in 109'. 
Comment: 'Ihtst jiguru are similar to thost rtporttd in tht Updattd ISS for 931 patients in 
26 studies (Section 1. 33). 

• Effect of the S-day Dexametbasone Premedlcatlon Regimen in Breast Cancer 

In the 3/9/95 document, an updated analysis was provided for 104 breast cancer patients in 7 
studies who received premedication with dexamethasone on days -1, 1, 2, 3, and 4 of 
docetaxel treatment. Additional information, provided in RPR's Responses to FDA (5/23/95), 
and in the ODAC Briefing Document (6/8/95) have been incorporated in this section. This 
104 patient group includes the 32 breast cancer patients from completed US studies that were 
reviewed in Section 1.33 (median of 5 treatment cycles, 3% rate of treatment discontinuation 
due to fluid retention). The additional patients are from ongoing phase II (TAX264 and 
TAX296) and phase m (TAX303, TAX304, and TAX31 l) trials. 

The median age of the 104 patients was 53 (range 26-80 years) and 783 had a WHO 
performance status of 0-1. They had received a median of 3 treatment cycles (range 1-13); 
63% of cycles had been dosed at 100 mg/m'. The median cumulative dose given was 298 
mg/m' (range 99-975 mg/m'). The overall incidence of fluid retention (49%), moderate (15%) 
and severe (5 % ) reactions, and treatment withdrawals (2 % ) confirm the initial findings for the 
32 patients submitted previously (Section 1.33). The cumulative dose to treatment 
discontinuation was not calculable for the two patients withdrawn due to fluid retention (sec 
Kaplan-Meier plot in the Appendix.) The overall response rate was 41 % among 39 second 
line breast cancer patients evaluable for response in this group. 

A comparator group of 60 breast cancer patients from the original NDA received no 
premedication. The median age of these patients was also 53 (range 29-73 years) and 83% 
had a WHO performance status of 0-1. They had received a median of 5 treatment cycles 
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(range 1-13); 74" of ctcles had been dosed at 100 mg/m'. The median cumulative dose given 
as 453 mg/m' (range 99-884 mg/m'). The overall incidence of fluid retention (77'11i ), 
moderate (32") and severe (20") reactions, and ttr.atment withdrawals (32") were reported 
previously for this group in Section 1.33. The cumulative dose to treatment discontinuation 
was 621 mg/m' (19 patients withdrawn). The overall response rate was 58" among 60 fint 
and second line breast cancer patients evaluable Jor response. 

Infonnation on evolution of perfonnance Slatus on and off study, auppcrtive measures 
including drainage procedures and hospitalizations on and off study will be supplied when 
available. 

Comments: 71le table below Ls adapted from that previously shown in Section 1.33, updated 
to include the experience with the 5-day daamelhasone premedicatton regimen in 104 breast 
cancer patients. Symptomatic patients are d(flned as those with mlldt!rate or severe events. 

Severity or Fluid Retention In Breast Cancer 

Fluid Retention 

# Patients with 
Toxicity 

Mild 
Moderate 
Severe 

# Pts Withdrawn 

No Premedkatlon 
(N•60)' 

46 

33% 
41% 
26% 

•Table 8, Vpdal<d Specific Safety Analy.ris, .~19195 
' VpdaJMI ISS, Table 16 

Dexamethasone 
S days 
(N•32)' 

14 

43% 
43 'JI, 

14% 

1 

Dexamethuone 
S days 

(N•l04)' 

51 

59% 
31 'll> 
10% 

2 

71le overall incidence of fluid retelllion (49'1) remains high, despite the use of 5-day 
conicosteroids. Howewr, there is a suggestion that more patient.s are experiencing mild 
rather than moderate or severe events: only 41 % of patients are symptomatic. This may be 
related 10 the lower median cumulative dose of dacetaxel treatment given, to the use of 
conicosteroids, or 10 other as yet unknown reasons. No irlformation is provided on supportive 
care measures required 10 treat fluid retelllion. 71Jw, it remains ditficult to assess the net 
clinical bznejit of conicosteroid premedication. 

23 



• RevenlbWty or Fluid Retention 

TAX237 Trial: At FDA's request, RPR provided follow-up lnfonnation for 2S of the patients 
developing fluid retention on the T.AX237 trial (See Section 1.33) in their Response to FDA 
(S/23/9S). A summary table is included in the Appendix. 

As baclcground, additional information from the TAX237 study report submitted in the cm,inal 
NDA (July 1994) has been summarized here. Thirty-four fint line breast cancer patients were 
treated with docetaxel at 100 mglm• without routine premedication. The median age was S2 
(range 29-65 years). The median number of treatment cycles received was S (range 1-10), and 
the median cumulative dose was 489 mg/m• (range 100-907 mg/Ill'). There were S CRs and 17 
PRs for an overall response rate of 6S 9li. The median time to fint response was 11 weeks and 
median response duration was 44 weeks (ca.1culatecl from the first infusion). 

Pluid retention de.,·eloped in 26 (76 9li) patients, with 8 moderate (24 9li) and 6 severe cases 
(189'). The median cumulative dose to the onset of fluid retention for the 26 patients was 322 
mg/m• (range: 100-779+mg/m•). 

Seventeen patients in the original report discontinued treatment for fluid retention with a 
median dose to treatment discontinuation of 600 mg/m' (range: 348-907+ mg/ml). Five 
patients discontinued due to severe fluid retention {patients , S 
due to moderate symptoms {patients , and 7 due to mild 
symptoms (patients ; . See clinical summaries for the five 
withdrawn patients with severe fluid retention in the Appendix. RPR's summary table also 
indicates that patients discontinued treatment with mild fluid retention, and 
patient for cutaneous t1>xicity associat~ with mild fluid retention. Comment: All bur two 

of these patien1s had responded to doceraxel trearmen1. The difference between 
the median dose to treatmeTll discontinuation and the median dose to onset of fluid retention 
suggests tluu symptomatic patien1s remained on treatmeTll for several wee.b" prior to 
withdrawal. 

Recovery information was available- for 20 of the 26 patients with fluid retention (8 had precise 
resolution dates and 12 were known to have recovered at a follow-up visit). For these 
patients, the median time to disappearance of fluid retention from onset of toxicity was 34 
weeks, and the median time to disappearance of fluid retention from last infusion was 2S 
weeks (range 3-60 weeks). Kaplan-Meier plots from the TAX237 study report are included in 
the Appendix. For 13 of the 14 patients with moderate or severe fluid retention, the median 
"time to improvement of fluid retention symptoms• was 74 days (range 49-174 days). 

The rvc!ution of performance status for 2S of the patients with fluid retention after study 
discontinuation was: improvement in 3, stable in 9, deterioration in 8, unknown in S. Of the 
eight patients who declined off stvdy, disease progression was the cause in 7, while increase in 
fluid retention severity was the cause in 1. 
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Twenty-one patients received treatment for fluid retention, including diuretics alone in 9 
patients, or diuretics plus flavonoids (vascular protectors) in 9 patients. Seven patients 
le.Quired drainage of pleural effusions or ascites; malignant involvement was confinned in five 
patients. Four patients were hospitaUzed for drainage procedures. 

At last follow-up, 15 patients had died of dile'" prograsion. Of the mn livinl patients, two 
were diase-free at 16+ (patient and 30+ months (patient . , without additional 
treatment given after doceiaxel.. 

Comments: 
1) ~duration of follow-up in this updaltd analysis was not gi"llDI. In 7194 Mien the 
original study report wa• Sllbmilttd, the mtdianfollow-up was 17 months (range 15-20 
months). 

2) ~ TAX237 trial tkmonstra1es the delict11e balance between the risks and balejits of 
docetaxel treallMnt. Recall that the propostd indicalionfor docetlael in this NDA ts in second 
line breast cancer palients (overall response raJe 411), TtllMr than.first Une paliDllS (overall 
response Ttlle 591). One wonders how these palients might luzvefartll if prtmedtcalion with 
corticosteroids had been given. 

Re1resslon Analysis: There were 90 patients treated on phase Il studies who developed fluid 
retention and who had adequate recovery information. (Recovery dates were not available for 
an additional 237 patients with fluid retention.) RPR 's Response to FDA (May 23, 1995) 
included the following background information. The median age was 53 years (range 29· 77 
years). There were 26 males and 64 females. WHO performance scores of 0-1 were present 
in 803. No prior therapy had been given in 5291., whereas 3991. had prior chemotherapy± 
radiotherapy± hormones. The median number of treatment cycles received was 6 (range 1-
13), and the median cumulative dose was 502 mg/m' (range 100-1315 mg/m'). The median 
cumulative dose to the onset of mod~rate to severe fluid retention was 397 mg/m'. Nineteen 
(213) patients discontinued treatme-11. due to fluid retention and 7 (89') due to other toxicities. 

The regression analysis (see Appendix) showed that the cumulative dose of docetaxel had no 
impact on time to recovery of fluid retention (p•0.3143). The median time to disappemance 
of fluid retention from last infusion was 16 weeks. RPR indicates that if regression analysis 
had been applied to the TAX237 data above, a shorter median time to disappearance of fluid 
retention would have been obtained (18-21 weeks instead of2S weeks). RPR concludes that 
there is no discrepancy between the estimates in the two analyses, and that the duration of 
symptomatic fluid retention is likely to be shorter. 

• Patbopbysiolo1Y 

For a detailed discussion, see Section 1.33. RPR now reports that symptomatic treatment with 
flavonoids (diosmine 2 g/day) and benzopyrones (Lysedem 135 mg/day) is currently being 

25 



• 

evaluated in Europe. 

Comments: Preclinical studies have not as yet elucidated the mechanism of fluid reteruion in 
humans. A study conducled in cynomologous monkeys (Report No. RPRIRD/CRVAISM 92-
0292) evalualed two doses of docelaxel (25 and 50 mglm') giw:n IV every J weeks ow:r a 9-
month period. Macroscopically, no edema was observed. However, due to severe toxicity, 
monkeys adminlstem:l a stngk dose al SO mglm' were mnovedjram IM study. Four of six 
monkeys (J ma/a, l .female) were sacrtfiad morlblll&d on study days 8, 9, 15, and 16. 
Histopathologlc aaminations were not pelformed in any of the animals. 

Dr. Eugene Hennan, of the DRT PhormllJ:ologyrl'oxicology Branch of CDER. has initiated a 
preclinical study of docettael evaluating whetMr fluid retention Is relaled to microvascular 
damage induced by actlvalion of endothelial or other immune effector cells. Docetaxel, 
provided by RPR, will be administered to spontaneously hyperten.siw: rats (SHR) and Wistar
Kyoto rats with normal arterial pressure. '11le SHR rat has beenfolll&d to be sensitive to the 
cardiotoxic tdfects of other anticanar agents, such as doxolllbicin. Doses of 2.5, 5.0, 7.5 
and 10.0 mg/kg will be e't'aluated, given lV every 3 weeks for ten weeks. 71ssues attained at 

necropsy will be evalUated for IM presence of specific immune effector cells (NK cells, T 
cytotoxic/suppressor cells, T helper cells, macrophages) and by electron microscopy (see 
protocol attached). 

• Protocol Amendments 

Protocols for ongoing trials have been amended to include premedication with dexamethasone 
8 mg po BID for 5 consecutive days, starting 1 day prior to each treatment cycle. Taxotere is 
delayed in patients who do not begin taking oral dexamethasone the day before. 

Patients developing new onset symptomatic edema, or other signs of increasing fluid retention, 
are recommended to initiate treatment with oral C::iuretics including: dyazide one capsule po qd 
up to tid, furosemide 40 mg po qd, and metolazone 2.5 mg po qd. No dose reduction is 
recommended. 

Some protocols also include the following guidelines regarding effusions or ascites: "If SD, 
PR, or CR with new or increased effusion but without edema, perform a diagnostic tap to rule 
out PD. If SD, PR, or CR with new or increased effusion but with edema, do not perform a 
diagnostic tap unless patient has significant symptoms, since the cause is probably toxicity". 

Comment: 1he proposed labeling does not offer any recommendations regarding IM 
managemeru of fluid retention. 
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2.34 Perf'ol"lllllDce Status 

• At Baseline 

At baseline, the BCOG or WHO PS for the original 931 patients in the phase n program 
reported previously wu: PSO, 29li, PSl, 56li_, ~S2, 15li. Among the 455 breast cancer 
patients it was: PSO, 33li, PSI, 51 li, ~S2, 15li. The brakdown wu very similar among 
the 151 patients on NCI studies. However, the 24 patients on NCI-0°•da studies had PSO, 
30li, PSI, 33li, and ~S2, 37li. Comment: With the aceptlon of the NCI-Canada 
palitnts, all other cohoru trta1td with docaaxel in this report incbuhd lu. 11 20% of 
palious with a PS of2 or higher. 77zis is comparable to the palieN bast' .araaerislics in 
the Bristol-Myers Squibb poclilaul pivotal study. Stt Section 1.34 for ac .onal delails. 

• Quality of IJfe: Evolution of Performance Scores 

Table 4.01 (see Appendix) lists the evolution of patient WHO performance status and reasons 
for treatment withdrawal by best overall response for the 316 first and second line breast 
cancer patients treated at the initial planned dose of 100 mg/m'. -

Overall, the response rate was 51 li (17 CRs and· 143 PRs). The table below summari7.es the 
performance status of patients on study and reasons for treatment withdrawal among the 160 
responders. Note the marked increase in the number of patients withdrawn due to toxicity 
after cycle 4. There were 53 patients that went off study between cycles 4 and 6: 41 withdrew 
for toxicity and other reasons, and 12 for disease progression. Despite patient dropouts, the 
proportion of patients remaining on study with an improved or stable performance status was 
constant, with 68% of patients at cycle 6 (64/94) and at cycle 8 (30/44) improved or stable. 

QOLMeasure Cycle 2 Cycle 4 Cycle 6 Cycle 8 

PS Improved 14 24 14 7 

PS Stable 119 90 so 23 

PS Worsened 15 27 27 12 

PS Missing 11 6 3 2 

WD: Toxicity 1 5 37 57 

WD: Other 0 6 15 28 

Progression 0 2 i4 31 

Total # Patients 160 160 160 160 
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The table below summarizes the performance status of patients on study and reasons for 
treatment withdrawal among the 1S6 non-responders (patients with stable disease or no 
response). As expected, early withdrawals due to disease progression beginning in cycle 4 
correlates with declines in performance status. 

QOLMeuure Cyde2 Cyde4 Cyde6 Cycle I 

PS Improved 13 s 3 1 

PS Stable 94 59 23 9 -
PS Worsened 19 19 12 1 

PS Missing 11 11 4 1 

WD: Toxicity 6 16 28 ~s 

WD: Other 3 8 11 18 

Progression 10 38 15 ~91 

Total # Patients 1S6 156 156 156 

Com."llents: These data are represenzed graphically on the next two pages. As upected, the 
number of patients with stable or improved performance statuS decreased over time, and the 
number of patients withdrawn for disease progression increased over time for both responders 
and non-responders. However, the number of patients with worsened performance status is 
higher for responders beginning with cycle 4 and the number ofpatientS withdrawn for toxicity 
is higher at cycles 6 and 8. These evenJS may be explained by the onset of fluid retention 
around cycle 4. 
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Patients Remaining on Study 
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The drop-out rate for responders and non-responders appears fairly unifonn after cycle 4. 

Pl Stable or Improved 

•• 

I •• • • I::::= •• , I 
• .. 

• 
• -· ...... -· -· CydeN~r 

The number of patients with a performance status that was improved or remained stable 
compared to baseline declined at a similar rate for responders and non-responders. 

.. .. 
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• II 

I 

I -· 

P&Worsenld 

~I 
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Cydt Numbtr 

The number ofresponding patients with a worsened perfonnance status appeared to increase at 
cycles 4 and 6. 
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As expected, more non-responden withdrew for disease progression over time. 

Trutment Withdrawn for Toxicity 

.. .. 
a:• I .. 
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" • ...... -· -· -· CycleN~r 

However, more responders withdrew for reasons of toxicity after cycle 4. 
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2.35 Tolerance In Patients with Elevated Hepatic Enzymes 

• Elevated Transamlnases 

This is the fint RPR 111bmission regarding tolerance of doc:ellXel therapy in patients with 
elevated hepatic enzymes at baseline. In this rctmspective clinical safety analysis, abnormal 
hepatic enzymes wu defined u 1n SGOT or SGPI' > 1.5 x N. Note that aubaquent 
analyses lllbmittecl in the Reaponae to FDA (May 23, 199!1) Ind in the ODAC Briefing 
Document (June 8, 199!1) use a different definition that includes alkaline phosphatue. 

There were 895 patients evaluable for wety Ind baseline llvu function tests treated on 2S 
phue n studies at the initial planned dose of docetaxel of 100 ma/m•. Of these, 9S had an 
SOOT or SGPI' > 1.S x N, 1nd 800 had levels s.. l.S x N. Appendix V (3/9/95 submission, 
attached) summarizes the tolerance of docetaltel treatment in patients with normal and elevated 
baseline hepatic function. Comment: At the Agtncy's rtquut, RPR supp/ltd the distribUlion 
of SGOTISGPT 1l1vations among patltnu al bastllne in a fax datld May 5, 1995. 'lhtrt Wirt 

92 patltnts with bastllne tllvations of SGOT: grade 1 tltvations 1.:1 62; grade 2 in 27, and 
grade 3 tlevations in 3 pa.dints. '111trt Wirt 68 patltnts with bast/Int tltvations of SGPT: 
grade 1 tlevations in 50 patitnts, and grade 2 in 18 patitnts. '1111 sponsor's analysis, 
howtvtr, Is bastd on 9.S 1valuabl1 patltnts. 

For patients with normal baseline hepatic function: 58% were female, 30'K> had breast cancer 
and 29% had NSCLC, the median age was S7 years, 86% had a WHO PS of 0-1, and 29% 
had liver metastases. For patients with elevated baseline hepatic function: 68 % were female, 
56% had breast cancer and 8% had NSCLC, the median age was SI years, 79% had a WHO 
PS of0-1, and 83% had liver metastases. 

Compared to patients with normal baseline transaminases, the patients with elevated 
transaminases had a significantly higher incidence of grade 3-4 leukopenia (88 vs 75 % ), grade 
3-4 thrombocytopenia (8 vs 2%), and grade 3-4 anemia (20 vs 8%). Febrile neutropenia with 
or without infection (all grades) was more frequent (35 vs 17%), as was grade 3/4 stomatitis 
(13 vs 4 % ). These patients also had significantly higher rates of dose reduction (35 % of 
cycles vs 25%), treatment withdrawals due to toxicity (26% vs 17%), and toxic deaths (5% vs 
I%). However, the incidence of grade 3/4 neutropenia was high in both groups (95 vs 92%). 

In the population PK analysis submitted in the original NDA, patients with elevated 
transaminases at baseline had a docetaxel clearance that was decreased by 20%. Based on 
PK/PD considerations, and on the analysis above, the sponsor has rroposed that: 

I. use of docetaxel at 100 mg/m' be limited to patients with hepatic transaminases 5.. l.S 
times normal, and 

2. the starting dose of docetaxel be reduced by 25% (to 75 mg/m') in patients with elevated 

Jl 



baseline transaminases. The presence of liver metastases, without abnormal transami...ases, is 
not in itself a reason to reduce the starting dose of docetaxel. 

Comments: 7M following analysis has bl!en undenaken to determine whal contribution was 
madt by the subset of patients with eleVtlltd LFrs DI baseline to tht overall toxicity projf"lt. 

Hanatologic Toxicity:· <Ntrall, tht 95 patients with e/tvattd LF1"s al baseline comprised 11" 
of the total study population and acco11111tdfor roughly 15" ofpatluus with grtuh 314 
neutropenia or severe l'lfectlon, no septic dealhs, but 38" of toxic deallu. 

Patient Group Patients w/ Febrile Patients with Severe Deaths 
Neutropenia gr 3/4 Infection Septic Toxic 

All (N•89S) 205 51 5 13 

Elevated LFTs at 31 (15%) 8 (16%) 0 5 (38%) 
Baseline (N = 95) 

Normal LFTs at 174 (85%) 43 (84%) 5 (100%) 8 (62%) 
Baseline (N = 800) 

Patients with elevated LFTs at baseline received only 10% of all cycles delivered, but 15% of 
the cycles that were complicated by either grade 314 febrile neutropenia or grade 314 infection. 

Patient Group Total Cycles ( % ) Cycles w/ Febrile Cycles with Infection 
N~utropenia gr 3/4 grade 3/4 

All 4239 274 55 

Elevated LFTs 414 (103) 40 (15%) 8 (15%) 
at Baseline 

Normal LFTs 3825 (90%) 234 (853) 47 (85%) 
at Baseline 

Perhaps the most striking findings, however, occurred during the.first cycle of treatment: 
patients with elevated LFTs accounted for one-quaner of patients developing grade 314 febrile 
neutropenia and infections, and one-half of toxic deaths (see table below). Al/four patients 
with elevated LFTs who died during the first cycle were breast cancer patients. 
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Patient Group Patients w I Febrile Patients w/ Infection Toxic Deaths 
Neutropenia gr 3/4 grade 3/4 

All (N•l95) 74 19 8 

Elevated LFTa at 19 (269') s (269') 4 (S09') 
Baseline (N•95) 

Normal LFTs at SS (749') (749') 4 (S09') 
Baseline (N •IOO) 

Severt Non-Htm111ologic Toxicizy: 

Patient Group Stomatitis Skin Toxicity Fluid Retention Neurosensory 
grade 3/4 grade 3/4 severe grade 3/4 

All (N•89S) 47 6S 88 32 

Elevated LFTs 12 (269') 9 (149') 11 (129') s (169') 
at Baseline 

(N•9S) 

Normal LFTs at 35 (749') S6 (86%) 77 (889') 27 (849') 
Baseline (N • 800) 

Parierus with elevared LFTs ar baseline accounted for one-quarter of tht cases of grade 3 or 4 
stomaritis bUI did not appear to be at much greater risk/or othtr non-htmlllologlc toxicities, 
such as severe skin reactions, fluid rttention or neurosensory toxicizy. During the.first cycle of 
treatment, severe s1oma1itis was more freq~ru among pa:ierus wilh elevated LFTs than 
expecled (see below). Severejluid rt!lention and neurosensory toxicil}' occurred i'lfreq~nlly in 
bo1h groups during 1htjlrs1 cycle. 

Patient Group Stomatitis Skin Toxicity Fluid Retention Neurosensory 
grade 3/4 grade 3/4 severe grade 3/4 

All (N•89S) 31 21 7 I 

Elevated LFTs 8 (269') 4 (19%) I (14%) 0 
at Baseline 

(N•9S) 

Normal LFTs at 23 (749') 17 (81 %) 6 (869') I (1009') 
Baseline (N•SOO) 
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• Elevated Alkaline Phosphatase 

At the Agency's request, an analysis was provided for patients with elevated ba::eline alkaline 
phosphatase and normal transaminases (SIS/95 fax and Response to FDA, 5/23/95). A total of 
21 patients had an alltaline phosphatase level > 2.5 x nonnal in the aetting of nonnal hepatic 
transaminases. Of these, 17 (81 ") had liver melBstasea. One patient had srade 4 febrile 
neutropenia at first cycle and one diacontinued treatment after the first cycle (lllJllO patient?'l); 
three patients had their dose reduced at the second cycle. 'lbe severity of myelosuppression 
experienced by this small subset of patients was not different from that of 775 patients with 
normal hepatic enymes and normal alkaline phosphatase levels at baseline. 

• Elevated Total Blllnlbln 

Patients with elevated total bilirubin levels were excludeci in the phase n trials, however, 7 
patients were entered: four with NCI grade 2 elevations, two with NCI grade 3 elevations, and 
one with an NCI grade 4 elevation. 

This reviewer has identified four patient deaths 8350Ciated with bilirubinemia and/or jaundice 
to date. Liver metastases were present in two cases, absent in one and status was unknown in 
the fourth. These are summarized below: 

TAX266 (Original NDA, 7/27194): SO year old female . with breast cancer, liver 
metastases, and bilirubin of 1.8 at study entry (protocol violation). Following the first 
infusion, she was hospitalized with febrile neutropenia, grade 3 thrombocytopenia, elevated PT 
and PTI', grade 3 mucositis, diarrhea, and rash. On day 10 of the cycle, she was noted to 
have improvement of mucositis and marrow recovery, however, on day 12 she developed 
hematemesis, respiratory failure requiring intubation and died the next day (10/18/92). 
Autopsy revealed that 80% of the liver had been replaced by tumor, PK studies showed a 
60% decrease in docetaxel clearance, and an AUC of 11.6 which was two-fold higher than that 
for an average patient (5.5 mg x h/mL). 

TAX286 (Updated ISS, 1117/94): 42 year old female with breast cancer, liver 
metastases, bilirubin > 1.25 and elevated SGOT at study entry (protocol violation). 
Following the first infusion, she was hospitalized with febrile neutropenia, grade 2 anemia, 
grade 4 thrombocytopenia, grade 4 mucositis, prolonged PT, elevated creatinine, and 
hypotension. The patient expired or. day 8 due to acute orogenital hemorrhage (8/12/93). No 
autopsy or PK studies were performed. 

TAX301 (l'elephone report 2/13/95, filed under IND Report of death "probably 
related• to docetaxel in a 56 year old female with breast cancer treated in France . The 
patient received her third course of docetaxel on 12/14/94. She developed edema and jaundice 
and was hospitalized. She died on 2/2/95. No written report has been submitted. 
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CALGB-9256 (Safety report to IND Repon of death in a 70 year old female with 
non-Hodgkin's lymphoma treated at Memoritl Hospital, Chattanooga, TN After the 
fifth cycle of treatment (9/lS/94) the patient wu admitted (10/9/94) with elevated amylase 
(214), lipase, AST, ALT, and albline phosphatase, and a diagnosis of pancreatitis. CT scan 
(10/10/94) showed an enlarged pancreas, ascites, but no evidence of liver metastases or bile 
duct dilatation (patient wu sip cholecystectomy). Percutaneous liver biopsy, perfonned on 
10/19/94, and reviewed at AFIP, revealed combined hepatocellular and cholestatic injury 
consistent with drug effect. The patient continued to develop progressive hepatic failure, 
jaundice (bilirubin 18), pleural effusions and ascites, md expired on 10/28/94. 

The sponsor has submitted a new phase I protocol (TAX008, ln6/9S) that will address dosing 
and phannacokinetics in advanced cancer patients with elevated serum bilirubin levels at study 
entry. The proposed starting dose of docetaxel in this trial i~ 40 mg/m'. 

• Con-elation with PK Data 

The TAX008 protocol referenced the following abstract: P. Francis et al., Proc ASCO, 
13: 138, 1994 (attached). Evaluation of 108 patients with breast, ovarian, lung and colon 
cancer treated on four phase ll studies with docetaxel 100 mg/m' revealed that the subset of 19 
patients with liver metastases, SOOT > 37 U/L and alkaline phosphatase > l lS U/L had 
significantly higher rates of admission for nadir fever, leukopenia grade 4, thrombocytopenia 
grades 2-3, mucositis grades 3-4, and skin rash grades 3-4, as compared to 17 patients with 
liver metastases and normal hepatic enzymes or to 71 patients without liver metastases 
(p<0.04). Reduced docetaxel clearance was observed only in the group of 19 patients with 
both liver metastases and abnormal hepatic enzymes. 

Reviewer's Conclusions: 

1) Minimal elevations in transaminases or total bilirubin appear to predict/or a worse 
treatment outcome. Baseline elevations of allcaline phosphatase alone was not predictive in a 
small subset of patients. 1he Francis et al. abstract suggests that the combination of elevated 
alkaline phosphatase and SGOT in patients with liver metastases is associated with reduced 
docetaxel clearance and increased myelosuppression and mucositis. 

2) 1he sponsor's proposal to reduce the staning dose of docetaxel in patients with baseline 
LFT abnormalities may be reasonable. However, there is no clinical experience demonstrating 
that 75 mglm' is a safe dose in second line breast cancer patients with LFT abnormalities. 

3) It follows that patieTllS developing elevation of LFTs during doceuuel treatment may JM at 
risk/or the development of severe myelosuppression and stomatitis. At present it is not known 
whether a 253 dose reduction should be recommended/or such patients. 
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2.36 Multicenter Nature or Tu:otere Cllnlc:al Trials 

The sponsor presents the following data for the 316 breast cancer patients treated on eight first 
and second line phase D trials: number of patients treaied, number of sites, response rate, per 
cent of patients withdrawn due to toxicity, per cent of patients withdrawn due to fluid 
retention, use of 5-day corticosteroid premedi~tion, and number of toxic deaths. There was 
no clear correlation between number of sites/study and response rate (ranging fmm 29-689'), 
per cent of patients withdrawn for toxicity (ranJing from 7-539'), per cent of patients 
withdrawn for fluid retention (ranging from 5-509'), and number of toxic deaths (ranging fmm 
0-2). The sponsor points out that the two trials utilizing the 5-day cleumethasone 
premedication (TAX233 and TAX267) had low rates of treatment discontinuation due to any 
toxicity (7 and 24 'Ir.), and the lowest rates of treatment discontinuation due to fluid retention (5 
and 7%). 

Comment: Only 20 of 41 parielllS eniered on TAX233, and only 1~ of 42 parielllS on TAX267 
received the 5-day dexamethasone prelnedication (Table 16, /SS, 9-1-36). ~overall 
incidence of fluid retenrion was 42% in the TAX233 trial, and 60% in the TAX267 trial. ~ 
median cumulative dose to onset of jlujd retenrion was 540 mglm' in the TAX233 trial, and 400 
mglm' in the TAX267 trial. Thus, while the association of corticosteroid use with the lowest 
withdrawal ra1es due to fluid retention among breast cancer trials is encouraging, the TAX233 
and TAX267 trials do not adeqUD1ely a:Jdress the usefulness of corticosteroids in ameliorating 
fluid retenrion. Again, the mqjor concern of ODAC members was the/act thDI patielllS on the 
TAX233 and TAX267 trials (2 of the 4 pivotal trials for the proposed indication for second line 
therapy ofrnetasta1ic breast cancer) were trea1ed primarily a1 a single institution. 

2.4 Sponsor's Conclusions 

A large representative patient population has been treated with docetaxel in multicenter trials. 

Rates of toxic death, febrile neutropenia and infection are comparable to other recently 
approved cytotoxic agents. 

Fluid retention has been ameliorated by the 5-day conicosteroid premedication and is no 
longer a major impediment to docetaxel treatment. 

A dose of 75 mg/m' might be considered in patients with abnormal baseline hepatic enzymes. 

Docetaxel 100 mg/m' as a I-hour infusion every 3 weeks has an acceptable therapeutic index 
for the treatment of patients with locally advanced or metastatic breast cancer. 
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3. Response to FDA: May 23, 1995 

Responses to the Agency's questions (attached) regarding fluid retention were included in 
Section 2.33. The following represents RPR's responses to questions regarding the tolerance 
of docctaxcl in 1) patients with elevated hepatic enzymes at baseline who received lil dose 
reduction in later cycles, and 2) patients who develop elevations of hepatic enzymes on study. 

3.1 Patients with Elevated Hepatic Enzymes Who Were Dole-Reduced 

"Elevated" LFI's in this analysis has been redefined as any elevation of 1lk1Hne pbosphata<Je 
> 2.5 x ULN associated with SOOT and/or SGPT > 1.5 x ULN. •Nonna!" function 
iutludcs patients with both SOOT and/or SGPT .S. 1.5 x ULN and AP~ 2.S x ULN, as well 
as individuals with Isolated SGOT and/or SGPT > 1.5 x ULN, or AP > 2.5 x ULN. 

• Background 

These definitions were based on a population PK model that sh"wed that patients with the 
combination of abnonnalities above had a 27" decrease in docctaxel clearance that resulted in 
a 38" increase in systemic exposure (AUC). On the other hand, isolated elevations of 
transaminascs alone or allcaline phosphatase were not associated with a significantly lower 
clearance. Logistic regression models showed that the odds of grade 4 ncutropcnia and of 
febrile neutropenia approximately doubled for a 38% increase in AUC. 

Recall that there were 95 patients with a baseline SGOT/SGPT > 1.5 x N in the overall 
database presented in Section 2.35. The sponsor has broken this group down to a subset of 37 
patients with AP > 2.5 x N, and a group of 58 patients with AP .s. 2.5 x N (see Appendix for 
more details; this data was presented by Dr. Robert Bellet of RPR at an NCI-sponsored 
meeting held in Bethesda on 7127195). 

Event T > 1.5 x N + 
AP> 2.5 x N 

# of Patieala 37 (43) 

Feb Neutro grlde 4 7 (193)' 
at fint cycle 

lafectioo 1r 3 +4 5 (143)' 
at fint cycle 

Toxic D..ibl 4 (11 %)' 
after lint cycle 

1 Compared lo tbe 77S pmtielm, p• 0.03 

'Compared lo lbe 77S pelieou, p• 0.003 

37 

T > 1.5 x N + T .S.1.5 x N + 
AP .S. 2.5 x N AP ~2.5 x N 

58 (7%) 775 (89%) 

14 (24%)1 61 (8%) 

0 18 (2%) 

0 4 (0.5%) 

' Compued lo the 77S poiima, p• 0.0003 

'Coaipued lo Ibo 715 polim&, p• 0.001 



Note that the number of patients with normal transaminases and albline phosphatase has 
declined from 800 (Section 2.35) to 775. This is presumably because 21 patients with isolated 
AP elevations have been excluded. 

Patients with isolated transaminase elevations at .baseline me at a much higher risk of 
developing febrile neutropenia grade 4 at ftnt eyde compued to patients with tolllly normal 
LFI's. However, these patients did not show significant differencea in other safety parameters. 
For this reason (coupled with PK data?), they were included in the sponsor's "normal" LFl' 
group in this and subsequent analyses. 

Patients with both transaminase and AP elevations are at increased risk for serious infection at 
first cycle and for toxic deaths after the first cycle, as shown above. All 37 patients had liver 
metastases. In addition, these patients experienced more skin toxicity, stomatitis, acute 
hypersensitivity reactions, and asthenia at first cycle, more treatment discontinuations after 
first cycle, and more dose teductions at second cycle (see sponsor's table). Hence, the sponsor 
has designated these patients as "elevated" I.FI' patients in this and subsequent anaijrscs. 
Furthermore, all seven patients who were protocol violators due to elevated bilirubin level fell 
in this group and had liver metastases (Dr. R. Bellet, 7/27/9S). 

Comment: There now appears to be a discrepancy in the number of toxic tkarhs thar 
occurred among the 95 patients with abnormal transamillllSes at baseline. In SeClion 2.35 
(sponsor's Appendix VJ, there were a total o/5 toxic dearhs, and 4 occurred at thejint cycle. 
In this analysis, there are 4 toxic deaths occurring qfter the first cycle in this group. If there 
were only 5 dearhs total, then one of these statements is incorrect. 

Finally, among the 775 patients without LFI' abnormalities, the presence of liver metastases 
was not predictive of increased adverse events. These data are included in the Appendix for 
reference. Note that of the "best case• patients (559 with normal transaminases, normal AP, 
no liver metastases), 45 (8 % ) experienced febrile neutropenia grade 4 at first cycle, 87 (1791\) 
required a dose reduction at the second cycle, 36 (691\) discontinued treatment and 4 (0.7%) 
patients had toxic deaths after the first cycle. (Recall that there also were 4 toxic deaths at the 
first cycle among patients without LFT abnormalities (Section 2.35); it is not known how 
many of these occurred in patients without liver metastases.) 

Sponsor's Conclusions: 
1) •A starting dose of 70 mg/m' (30% dose reduction) should be given to patients with 
baseline hepatic impairment as defined above; because of the clearance reduction, these 
patients should have a systemic drug exposure (AUC) similar to that of the normal population 
treated at 100 mg/m'. • 

2) "Patients with abnormal serum bilirubin, SGOT or SGPT > 3.5 x N or alkaline 
phosphatase > 6 x N should not be treated with doc.etaxel ti! specific data are available.• 
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3) These "results are valid up to the upper range (90th percentile) of data available in the 
current database, i.e., 3.S lt N for SOOT and SOPI' and 6 x N for alkaline phosphatase.• 

Reviewer's Comments: 
lJ The incidence of a particular ltlXidly mjlm cycle slwuld not be co'lfUsed with overall 
illCllkn«. rates among palients, which may be high4r. 

2) PK data asilk, given the poor tolerance of doc#axel in palients with Uver impairmmr as 
4/Wll as isolated SGOT anlllor SGPT > l.S x N and pruDUed in Section 2.35, and the 24% 
febrile neutropenia rate at first cycle pruDUed above, the r!llitwer quation.r the validity of 
including suchpalienrs in tM "normal" group. 

JJ Specific clinical sqfely data to support the proposed tretll1M111 cut-offs (SGOTISGPT iewils 
> J.5 x N and alkaline phosphalase levels > 6 x NJ have not been submitted. 

. 
4) Inclusion of all the bilirubin protocol violators among the 37 palients places the group with 
abnormal transaminasu and AP at very high risk for myelosupprusion (see the outcome in 
palients with elevated btlinJbtn below). One wonders what the sqfery projlle would look like if 
the palients with eleWlled bilirubin levels wen left our. 

SJ All 37 patie111s with abnormal transaminases and AP also had liver metastases. Are liver 
metastases predictive for a worse outcome in the setting of minimal LFT elevations? 

6) The sponsor's new definitions cause the "elevated" LFT group to shrink and could 
potentially obscure differences between the "normal' and the "elevated' groups with respect to 
febrile neutropenia or other parameters. 

• Effect of Dose Reduction 

There were a total of 367 p11tients treated with docetaxel at an initial planned tl".?se of 100 
mg/m' who were subsequently dose-reduced by 2S% or more (102S or 79% of treatment 
cycles were given at 7S mg/m', while 269 or 21 % of cycles were at~ SS mg/m'). The 
median age of patients in this group was S1 (range 26-80 years), and there were 103 males and 
264 females. A WHO performance status of 0-1 was noted in 87% at study entry. There 
were 181 breast cancer patients, 88 lung cancer patients, and 98 patients with other tumor 
types. Prior chemotherapy.± radiotherapy± hormones had been given to 61 %. No prior 
therapy had been given to 30%. A median of 5 cycles had been administered (range l-2S). 
The median cumulative dose was 450 mg/m' (range 102-1564 mg/m'). An overall objective 
response rate of 67 % in breast cancer and 43 % in lung cancer was reported for this group. 

Abnormal liver function was noted in 15 patients, and "normal" liver function in 330 (LFI's 
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unknown for 22 patients?). Tabulation of treatment-related toxicities for the two groups 
following dose reduction is attached. Compared to •normal" patients, patients with "elevated" 
LFl's had a higher incidence of: grade 4 ncutropenia (80" vs 64"), thrombocytopenia (27'l 
vs 8"), infection (27" vs 18"), vomiting (27" vs IS"), stomatitis (40" vs 32'l), and skin 
toxicity (73" VS 57 "), 

The subset of second line breast cancer patients (104 with "nonnal" and 8 with "elevat.ed" 
LFl's) i.' also shown. Compared to •normal" patients, those with "elevated" LFTs had a 
higher incidence of thrombocytopenia (38" vs 9 "), febrile neutropenia and hospitalization 
(13" vs S"), infection C2S" ,vs lS"), nausea (SO" vs 32"), vomiting (SO" vs lS"), 
stomatitis (SO'l vs 39"), asthenia (7S" vs 67"), myalgia (S8'l vs 28"), skin toxicity (88" 
vs S2'l), and fluid retention (88% vs S7">· 

Comments: 
1) Since a dose reduction from 100 mglm' had been prescribed, all 367 patielllS had 
experienced one or more adverse events prior to those described in this analysis. 

2) The numbers of patients In the "eleva1ed" LF1' groups, especially for the second line breast 
cancer subset, are quite small. Dl'.spite this, It appears that patients with • eleWlled • LFI's 
experience more hematologic and non-hematologic toxicity than •nonnaJ• patients, even qfter 
a dose reduction of 25 % or more. 

3) Since the,., is no clinical experience with inilial trtatment of 11cond line brrast cancer 
patients at the 75 mglm' dose (see below), the findings above in 8 second line patients with 
ne1evatedn LFTs will 11rve as the clinical basis/or recommending t1'1atmenl with docetaxel 
75 mglm' in these patients in the product labeling. 

• Efficacy in the Presence/ Absence of Baseline LFI' Abnonnalltl~ 

The sponsor has compared the efficacy of docctax.el in breast cancer patients treated initially 
with docctaxel 100 mg/m', according to baseline LFrs. Abnormal LFrs here were defined as 
SGOTISGPT > 1.5 x ULN and/or AP > 2.5 x ULN. Response rates in patients with 
"normal" baseline LFrs treated with docetax.el 100 mg/m', with or without dose reductions 
after the first cycle, were approximately 603 for fust line and 44% for second line patients. 
Efficacy in the subset of "normal" patients who had dose reductions was not provided. 

Response rates in the subset of patients with "elevated" LFrs who had dose reductions were 
approximately 40% for both first and second line patients, however, the numbers of patients in 
these groups was very small (S patients for first line and 8 for second line). 

3.2 Patients Treated at the Initial Planned Dose of 75 mg/m' 

There were a total of 75 patients treated with docetaXel at an initial planned dose of 75 mg/m' 
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(360 or 83% of treatment cycles were given at 75 mg/m', while 73 or 17% of cycles were at 
~SS mg/m'). The median qe was 54 (range 36-71 years), and t.'lere were 10 males and 65 
females. A WHO performance status of 0-1 was noted in 80% at study enay. There were SS 
first line breast canw patients, and 20 lunJ cancer patients. Prior chemotherapy .:lo 
radiotherapy .:io hormones had been given to 37%. No prior therapy had been given to 48%. 
A median of S treatment cycles had been ad~ (range 1-20). The median cumulative 
dose was 360 mg/m' <ranae 1-1479 maim'). An ovmll objective response rate of 47% in 
breast cancer and 10" in lung cancer is reported for this group. 

There were baseline LFI's available for 72 of the patients. Using the new definition above, all 
would be classified as "normal" (see attached). The incidence of gnule 4 ncutropcnia was 
90%, thrombocytopenia 7", febrile neutropenia and hospitalization 6", infection 22%, 
11ausea 44%, vomiting 19", diarrhea 29", stomatitis 33", asthenia 57", myalgias 10%, 
neltrotoxicity 42%, skin toxicity 46%, allergy 41 'lL, and fluid retention 64% (10% severe). 

Com.pared to the 330 "normal" patients described above (treated with docetaxel at an initial 
planned dose of 100 mg/m', then dose-reduced by 259' or more), "normal" patient! beginning 
at 75 mg/m' :tad a greater incidence of grade 4 neutropenia (90% vs 64%), nausea (44% vs 
34%), and allergy (41 'JL vs 17%). On the other hand, these patients had a lesser incidence of 
asthenia (57% vs 69%), myalgias (10% vs 19%), neurotoxicity (42% vs 59%), and skin 
toxicity (46% vs 57%). Other toxicities occurred with similar frequency in both •normal" 
groups. Comment: Docetaxel administered Ill an initial dose 75 mglm' is associated with 
considera!ile myelotoxiciry (grade 4 neutropenia and i'lfecrion), but wilh an improved febrile 
neutropenia nue and a somewhat ameliormed non-hematologic toxidry profile, compared to 
administrmion of docetaxel at an initial dose of 100 mglm' with subseq~nt dose reductions. 
However, noze that 911 breast cancer patients in this group are first, not second, line. 

The sponsor has also provided a tabulation of safety concerns for the 72 "normal" patients, 
broken down by all normal LFI's (57 patients), isolated transaminase elevations (9 patients) 
and isolated alkaline phosphatase (6 patients, see attached). The most notable finding is ihat of 
treatment discontinuations due to adverse events in 4/9 patients with isolated transaminase 
elevations. 

3.3 Tolerance In Patients Who Develop LIT Abnormalities on Docetaxel 

The sponsor has submitted three tables (see attached) summarizing the toxicities in the overall 
patient population and in second line breast cancer patients, according to whether levels cf 
SGOT/SGPT, AP, or bilirubin were normal during the study or elevated at any time during 
the study. The reviewer·assumes that normal here refers to the normal range for these tests 
and elevated to any abnormality outside the normal range. (Note, however, that baseline LFTs 
in all patients included in these tables were "normal"; the quotation marks here suggest that 
patients with isolated transaminase or AP elevations were included.) 
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Focusing on the second line breast cancer patients, there were 711282 (25 % ) patients with an 
elevation of SGOT/SGPT, 23/282 (8%) patients with an ele-.:i.tion of alkaline phosphatase, and 
25/282 (9%) with an elevation of bilirubin at an)' time. These abnormalities were seen with 
similar frequencies in the overall patient population (988 patients). 

Elevations of any one of thw LFI's, particularly of bilirubin, was aaociated with increased 
rnyelosuppression. The incidence of pade 4 neutropenia was 92%, 96%, and 100%, 
respectively, in patients with elevation of SOOT/SOPI', AP, or bilirubin. The incidence of 
thrombocytopenia was 23" , 26" , 111d 48" , respectively, in patients with elevation of 
SGOT/SGPT, AP, or bilirubin. The incidence of febrile neutropenia was 209' and 28%, 
respectively, in patients with elevation of SGOT/SOPI' or bilirubin. The incidence of 
infection wa:s 31 % and 24%, respectively, in patients with elevation of SGOT/SGPT or 
bilirubin. Similar trends were noted in the overall patient population. 

Reviewer's Conclusions: 

JJ It is d(fflcult to ascertain what comblnatlt1n of LFT abnormalities co'lfers an lnc.remed risk 
of myelosuppresslon in patients treated with docetaxel. q one accepts the sponsor's original 
safety review of isolated transaminase elevations as valid, wn the new dqinitlon of "elevated" 
LFTs as derived from the population PK model seems 100 narrow. 

2) The "at risk" population among second line breast cancer patients at any time during 
docetaxel treatment is dijJicult to estimate from these data, but could be as high as 25 % 
(isolated elevation of transaminases), or as low as 8-9% (isolated elevation of AP or 
bilirubin), depending on how conservatively l.r i~ defined. There is inslllflcient lrlformation 
here to estimate the size of an "at risk" population described by a combination of LFT 
abnormalities developing on treatment. 

3) It is not clear that dose reduction to 75 mglm' (from 100 mglm'J will sufficiently ameliorate 
the toxicities associated with abnormal LFTs lri second line patients (total of 8 such patients, 
or 15 in the ovl'rall database). Initial treatment with 75 mglm' in the target population, second 
line breast co.ncer patients, has not been studit'd. While the Japanese clinical experience 
includes second line patients treatl!d with 60 mglm', all but three hod "normal" LFTs (see 
below). 

4j It is not known whether interruption of treatment until LFTs resolve will be a realistic 
approach (i. e, wilt resolution occur quickly enough so that subsequent treatment cycles are not 
delayed roo long and efficacy compromised). 
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4. ODAC Brleflll8 Document: June 8, 1995 

4.1 Update on Second Line Breast Cancer Patients 

As reported in Section 2.2, there were a total of 1327 patients treated at the initial planned 
docetaxel dose of 100 maJm'. Of these, 1070 patients were enrolled in RPR-sponsored trials 
at the dose and schedule for v;hich approval is s0u1ht (100 maim' IV over 1 hour every 3 
weeks). A subset of 301 second line breast cancer patients will be reviewed here (see RPR's 
tables attached). Docetaxel efficacy in 162 of these patients wu discussed at the December 
1994 ODAC Meetina. Efficacy data in the remainin1 139 patients is incomplete or not 
available (trials ongoin1). 

The median age of the 301 second line breast cancer ~tients was S l (range 26-80 years), and 
a WHO performance status of0-1 was noted in 839' at study entry. All patients had received 
prior chemotherapy, 589' had been given 2 or more re1imens. These patients received a 
median of 4 treatment cycles of docetaxel (range 1-18). There were 1067 (72") cycles given 
at 100 mg/m', 346 (239') cycles given at 75 mg/m', while 75 or S" of cycles were at-"'. SS 
mg/m'. The median cumulative dose was 404 mg/m' (range 99·1608 maim'). • 

A complete biochemical profile was available for 297 of these patients: 282 with "normal• 
LFI's and IS with "elevated" LFI's (using the PK-derived definition in Section 3.1). Patients 
in the "normal" LFI' group received a median of S cycles (range 1-18). Patients in the 
"elevated" LFI' group received a median of 3 (range 1-8) cycles, with discontinuations due to 
toxicity or disease progression. 

Toxic deaths occurred with greater frequency in the "elevated" group (3/15 or 20%) as 
compared to the "normal" group (4/282 or 1.4%, p• 0.003). Deaths in the "elevated" group 
were due to sepsis in 1 patient, and to gastrointestinal hemorrhage/thrombocytopenia/liver 
impairment in 2 patients. All four deaths in the "normal" group were sepsis-related. 

Treatment discontinuations occurred in the "elevated" group in 3/15 (209') patients (all due to 
fluid retention), and in 39/282 (83) "normal" patients (due to fluid retention, neurotoxicity, 
allergy/skin reactions, astheniii, and other reasons). 

The incidence of grade 4 neutropenia was similar in both "normal" and "elevated" groups 
(92% vs 87%). However, patients in the "elevated" group, had a 53" incidence of 
thrombocytopenia (grade 4 in 209'), a 40% incidence of febrile neutropenia (defined as at least 
one day of fever > 38.5"C, with grade 4 neutropenia requiring antibiotics and/or 
hospitalization), and a 40% incidence of infection. 

In the "elevated" group, the incidence of severe non-hematologic toxicity was remarkable for 
stomatitis (40%), skin toxicity (20%), nausea and vomiting (13% each). 
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4.2 Sponsor's Concluslons/Actlon.s 

The sponsor has concluded that: 

"since the safety profile of the compound is substantially better in patients with 'normal' 
hepatic enzymes at baseline, the restriction of ~ of Tuotere at 100 1D1lm1 only in patients 
with 'normal' hepatic tests at bueline lhould further enhance this [risk/benefit] ratio", and 

"lwed on population PK/PD and c1lnica1 observations, and in order to reduce the morbidity 
associated with Tuotere, it should not be administered at usual doses to patients with hepatic 
impairment•. 

• Protocol Amendments 

Protocols for ongoing phase D and m trials have recently been amended to: 1) tighten patient 
inclusion criteria, and 2) provide 1uidelines for dose reduction when abnormal LFTs develop. 
For example, the patient inclusion criteria for TAX317, a phase m trial in NSCLC, require: 
"total bilirubin ~ ULN, SOOT and/or SOPT ~ l.S x ULN, and alkaline phosphatase~ 5 x 
ULN". Dose reductions on most studies now follow the schema below: 

Bilirubin I A!Dline Phosphatase I SGOT/SGPT Action 

Wait ~ 3 weeks. If 
> ULN or >SxULN or >5xULN recovered*, dose 

reduce by 253. If 
not, off study. 

~ULN and ~SxULN and 1.6- S x ULN Dose reduce by 25 % 

*Bilirubin ~ ULN and alkaline phosphatase ~ 5 x ULN and SGOT/SGPT ~ 5 x ULN 

• Ongoln&/Planned Trials 

As noted above, the T AXOOB trial was initiated to evaluate docetaxel dosing (beginning at 40 
mg/m') in advanced cancer patients with elevated serum bilirubin. The sponsor has also 
committed to perform a study in 40 hepatically-impaired patients with metastatic breast cancer 
to assess response rate, duration of response, and safety of docetaxel at 75 mg/m'. The study 
report is expected in 1997. Details of this trial have not been discussed with FDA. 

• Proposed Labelln& 

The updated proposed product labeling states the following under WARNINGS: "liver 
function tests should be measured at baseline and before each cycle. Patients who have 
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elevated liver function tests may require an adjustment in dosage". 

Regarding dose adjustments durin1 treatment in patients with hepatic impairment it states: "In 
patients who have concurrent increases in alkaline phosphatase values > 2.5 times the upper 
limit of normal and elevations of transaminase values (ALT and/or AST) > 1.5 x ULN, the 
recommended dose of Tuotere is 75 maim'. Bor those patients with increued serum 
bilirubin, and/or > 6 times the ULN for alkaline phosphatase, and values > 3.5 x ULN for 
ALT and/or AST, no adjustment can be recommended and Taxotere lhould not be used unless 
the potential benefit outweighs the risk". 

Reviewer's Comments: 
1) a1ntcal data has not been provided specifically addressing how the choict o/trttll1lltlll CUl

ojfs (t.e., AP ltvels >6x ULN, or SGOT/SGFT ltvels >S x ULN, alont or in comblnanon) 
was rnatle. Hence, it ls not possible to know if the sponsor's guidtlintS art reasonable. 

2) Given the rttrosptctivt clinical data prese111ed thus far, one would have apeaed a 
rtcommtndallon to rrtat only those patientS (on or off protocol) wllh total billrubt,..~ ULN, 
SGOT and/or SGFT ~ 1.5 x ULN, and alkaline phosphatase ~ 2.5 x ULN, rathtr than ~ 
S x ULN, with docttaxtl 100 mglm'. A rtcommendation could be rnatie to l111em1pt trtt11111tlll, 
for either billrubln > ULN, or SGOT/SGPT > 1.S x ULN, or AP > 2.S x ULN. Recovery 
would be dtjlntd as billrubin ~ ULN and SGOT/SGPT ~ 1.5 x ULN and alkaline 
phosphatase~ 2.5 x ULN. 

3) The bent.fit of a 2S3 dose rtduction alone in patients with hepatic impairmtlll in 
retrospective analyses has not been demonstrated. Prospective studies should explore this issue 
further. 

4) Note the following approach taktn by investigators involved with the T.AX202 protocol 
(phase 11 nt.:Jadjuvalll trial in Stage 111 brtast cancer): patients ml.ISi have a bilirubin ~ ULN 
and SGOT ~ 2.S x ULN to e111er. 1f either rises above admission criteria, trtt11111tlll is 
illlerrupted until levels fall. 1f elevations persist after withholding therapy for two wee/cs, the 
patient is taktn off study. This approach is far more conservative than the guidtlint1 discussed 
above, and is being recommtndtdfor a patient population (Stage 111 brtast cancer) that is far 
less likely to develop hepatic abnormalities during treanMnt than the target population of 
interest (Stage N, second lint). 
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5. Japanese Cllnlcal Experience 

The Japanese studies in metastatic breast cancer were previously summarized in the lntegrated 
Summary of Efficacy and the Intqrated Summary of Safety (submitted July 1994) and 
described in Sections 7 and 9 (review sent to ODAC in December 1994). No primary data 
from Japanese trials wu submitted. The following includes additional data provided on July 
21, 1995 (see Appendix). 

The TAX242, TAX279, and TAX289 studies enrolled 206 breast cancer patients, of which 
190 were eligible. The median age was 53 (range 20-79 years), and 83" had a WHO 
performance status of 0-1. Prior chemotherapy had been given to 174 patients. The most 
common histologir.s seen were solid tubular and scirrhous carcinoma, and the most frequent 
sites of metastasis were in lymph nodes, followed by "recurrence•, !uni:, and bone. Docetaxel 
was adminfatered at 60 mg/m' as a one hour continuous infusion every 3-4 weeks without 
corticosteroid premedication. A median of 4 treatment cycles (range 1-10) was given to 
second line patients with a median cumulative dose of 240 mg/m' (range 60-600 mg/m'). 

The overall response rate (intent to treat analysis, N•206) was 4391\, including 10 CRs and 78 
PR.s. Response rates at individual sites ranged from 6191\ in liver, 569' in lymph nodes, 54" 
in "recurrence", 52 % in breast, to 40% in lung. The overall response rate among the 174 
patients previously treated with chemotherapy was 46%, and 47% among 127 anthracycline· 
pretreated patients. 

Adverse reactions were graded according to Japanese Society for Cancer Therapy Guidelines. 
All but three patients had "normal" LFrs. There were two toxic deaths among second line 
patients (I.I%) and 3 patients discontinued due to toxicity (l.7%). Neutropenia occurred in 
96% of patients, and was grade 4 in 76%. Thrombocytopcnia was noted in 14% of patients, 
and was grade 4 in 2 patients. Febrile neutropenia was reported in 18 patients (10%). 
Comment: For refertnce, the incidence of hematologic toxicities among the 282 second line 
breast cancer patients with "normal" LFTs treated initially with 100 mglm' (Table 6, ODAC 
Briefing Docwnent) were: neutropenia, 993; neutropellia grade 4, 923; thromboeytopenia, 
14%; andfebrile neutropenia, 16%. 

The most common non-hematologic toxicities were alopecia (87%), asthenia (66%), nausea 
and vomiting (62%), fever (43%), skin toxicity (31 %), diarrhea (27%), stomatitis (19%), 
arthralgiaslmyalgias/pain (14 % ), peripheral neuropathy (13 % ), fluid retention (13 % ), and 
allergy/shock (4%). Comment: With the exception of alopecia, asthenia, nausea and 
vomiting, the incidence of non-hematologic toxicities, is much lower in the Japan experience 
(compare to Table 9 of the ODAC Briefing Document). The spectrum of toxicities is similar, 
however, to that observed in the high dose studies conducted in Nonh America and Europe. 

Fluid retention developed in 22 patients, with 12 moderate and no severe cases. There were 
no treatment discontinuations due to fluid retention. The median cumulative dose to the 
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onset of fluid retention was 240 mg/m•. Comment: Compared to the second line breast 
.:anar pallenu in North Alnerican/European studies, pa1ienu enrered on Japanese trials had a 
lower inctdence of fluid mention at baseline (29' vs 17'l) and no patient had sewrejluid 
retention at baseline. '11uls, patienl sel«tion may have contributed 10 the favorable outcome 
with respect to jhdd retenlion In the Japanese trials. 

• SpoDSOr's Conclusions 

The objective response rates in second line breast cancer patients in Japan were comparable to 
those observed in Nonh American and European studies. However, the median duration of 
response in Japan (4 months) was less favorable than the 6.2 month duration of response noted 
in othtr trials. 

The incidence of grade 4 neutropenia, febrile neutropenia, and toxic death reponed with 
docetaxel 60 mg/m• was lower than that observed at 100 mg/m•. 

The major non-hematologic toxicities, especially, fluid retention, occurred with 10111er 
incidence and severity at 60 mg/m•. 

6. RPR's Cllnlcal Development Plan for Docetaxel 

RPR has provided a timetable for the completion of ongoing/pla1med phase Ill studies, phase 
n combination studies with other antineoplastic agents, as well as studies designed to address 
specific safety concerns (e.g., use of corticosteroid premedication regimens to reduce fluid 
retention, use of G-CSF to ameliorate myelosuppression, dose reduction in patients with liver 
impairment at baseline). Submission of study reports is expected in 1996 and 1997 (see 
Appendix). 
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7. Reviewer's Conclusions 

This amendment to NDA # 20,449 has focused on several safety issues related to docctaxel 
therapy in advanced breast cancer and other solid tumors. Comparisons have been made 
between docctaxel and paclitaxel, regarding treatment-related deaths, hemltologic toxicity and 
fluid retention. New data on the duration of fluid retention, evolution of perfonnance status, 
and tolerance of docetaxel in patients with liver impainnent have been submitted. 

• Myelosupprealoa 

1. The septic death rate for the entire phase II program was 1.49' (1327 patients) and 0.69' 
for the 800 patients with baseline SGOT/SGPT ~ 1.5 x N (3/9/95 submission, Section 2.35). 
Among breast cancer patients the septic death rate was 1.1 9' for the overall group of 455 
patients treated at the initial planned dose of 100 mg/m• over 1 hour, and 1.49' for the 282 
second line patients with •normal" LFI's (ODAC Briefing Document, Section 4.1). 

The septic death rate of paclitaxel was 19' for 812 breast and ovarian cancer patients treated 
with doses ranging from 135 to 300 mg/m• given as 3- or 24-hour infusions, with or without 
G·CSF. The septic death rate of paclitaxel was 0.2 9' among 471 breast cancer patients treated 
at either 135 or 175 mg/m' over 3 hours. 

Direct comparison of paclitaxel results to that of the docctaxel experience is fraught with 
difficulty. It has been shown that the same dose of paclitaxel administered as a 24-hour 
infusion is more myelotoxic than as a 3-hour infusion. In the absence of a randomized 
comparative trial of the two agents, it is not certain what dose/schedule of paclitaxcl is most 
equivalent to the proposed dose/schedule of docetaxel. 

If one compares the 455 breast cancer patients treated with docctaxel to the 471 patients treated 
with paclitaxel, baseline characteristics appear similar. Performance status at entry was 0-1 in 
roughly 80%; 29% (133/455) of docctaxcl patients had anthracycline-resistant disease vs 23% 
of paclitaxel patients). However, the septic death rate was 5- to 7-fold higher for docctaxel 
than paclitaxel. 

The overall toxic death rate for paclitaxel is not reported in the package insert. Thus, a formal 
comparison of this parameter for the two agents is not possible. 

2. The incidence of grade 4 neutropcnia with docctaxel treatment was markedly higher than 
that reported for paclitaxcl. The incidence of grade 4 neutropcnia for the entire phase II 
program was 76% (1327 patients) and 839' for the 800 patients with baseline SGOT/SGPT ~ 
1.5 x N (grade 3 and 4). Among breast cancer patients the incidence of grade 4 ncut:ropenia 
was 92 % for the overall group of 455 patients treated at the initial planned dose of 100 mg/m' 
over 1 hour, and 92% for the 282 second line patients with "normal" LFI's. For paclitaxcl, 
the incidence of grade 4 neutropcnia was 289' for the 175 mg/m'/3 hour arm vs. 19% for the 
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135 mg/m'/3 hour arm. 

3. The definition of febrile neutropenia in doceraxel trials has evolved over time. Using the 
most restrictive definition (fever > 38-c with grade 4 neutn>penia requiring antibiotics and/or 
hospitalintion), the incidence of febrile neutropenia was 15" among 1327 patients overall and 
17" among 800 patients with nonnal transaminases. For breast cancer, febrile neutropenia 
rate was 18" for the 455 patients overall, and 16" for the 282 second line patients with 
"normal" LFTs. In previous reports, febrile neutropenia included grade 3 or 4 neutropenic 
fever, with no stipulation of hospitalization or antibiotic use. Using this more inclusive 
definition, the incidence was 24" among 931 patients overall, and 33" for the 133 
anthracycline-resistant breast cancer patients. In the NCI experience (six studies in solid 
tumors using various definitions, some inclusive and some not) the incidence of febrile 
neutropenia was 40" in 151 patients. 

The docetaxel results contrast with those of paclitaxel therapy which was associated with a 
several-fold lower incidence of febrile neutropenia. For advanced breast cancer patients 
treated at 175 or 135 mg/m', the incidence of febrile neutropenia was only 2". 

4. Infection rates for the two agents appear comparable. For docelllltel, infection rates were 
17 % among 1327 patients overall, 22 % among the 455 btea1t cancer patients, and 28 % among 
the 133 anthracycline-resistant breast cancer patients. lnfection rates were 20" for the 800 
patients with normal transaminases, and 239' for the 282 breast cancer patients with "normal" 
LFTs. In the NCI experience, the infection rate was only 5", however. For paclitaxel, 
infection rates among breast cancer patients were 23% for the 175 mg/m' dose and 18% for 
the 135 mg/m'dose. 

With regard to the severity of infectie>ns, recall that for the 133 anthracycline-resistant breast 
cancer patients in pivotal trials, 80% of the infections observed were associated with grade 3 
or 4 neutropenia. These findings may be relevant to the septic death rate associated with use 
of this agent. 

Thus, the sponsor's contention that the degree of myelosuppression associated with docetaxel 
treatment is comparable to that observed for paclitaxel cannot be validated by available data. 
A similar conclusion was also reached by Dr. Paul BuM and other ODAC members at the 
December 1994 meeting. Additional clinical experience with doc:etaxel is warranted to explore 
the following possible alternatives to ameliorate docetaxel-ind1 ced myelosuppression: 

1. In the event of febrile neutropenia and/or prolonged neutropenia, initiai.1on of G-CSF 
thera.py in the nc."tt cycle while maintaining docetaxel at full dose might be considered. If 
neutropenia-associated events still occur with G-CSF support, then dose reduction in future 
cycles will be required. 

The sponsor has indicated a commitment to perform a phase II study in 30 patients to evaluate 

49 



the benefit of O·CSF, with a study report expected at the end of 1996. The study protocol has 
not yet been submitted, nor have the details of this trial been di:c:ussed with the Agency. 

2. Treatment with lower doses of docetaxel should be further investigated. Recall that in 
Japan, docetaxel administered at 60 mg/m• every 3 weeks was fairly myelosuppressive, 
producing an 76" incidence of grade 4 neutropenia and a 109' incidence of febrile 
neutropenia in 174 evaluable second line breast cancer patients. This regimen wu remarkably 
active, producing an overall teSpODse rate of 43" (5" CRs) among 206 patientt with 
metastatic breast cancer. Direct comparison of a low and high dose of docetaltel in a 
randomized controlled setting would be preferable to individual studies evaluating different 
doses. 

The sponsor has indicated a commitment to perform a randomized study in 200 second line 
breast cancer patients evaluating two different docetaxel doses (100 vs 75 mg/m'); response 
rate, time to progression, quality of life, and safety will be the primary endpoints. The study 
report would be available at the end of 1997. The study protocol has not yet been submitted, 
nor have the details of this trial been discussed. 

• Fluid Retention 

In the most recent analysis, the overall incidence of fluid retention was 52% (severe reactions 
in 9.4%) among 1070 patients, regardless ofpremedication. Previously, the overall incidence 
was reported to be 47% among 833 patients (Updated ISS). Of 389 patients with fluid 
retention, 66% were symptomatic (i.e., moderate or severe cases). 

There are two cohorts of patients that did not receive premedication for fluid retention. In the 
original NDA, 315 patients on phase ll trials were found to have a 40% incidence of fluid 
retention; of 126 patients with toxicity, 63% were symptomatic. In a subset of 118 breast and 
NSCLC patients, there was a 61 % incidence of fluid retention; of 72 patients with toxicity, 
67% were symptomatic (Updated ISS). Twenty-five patients withdrew treatment. Reasons for 
the relatively poor outcomes in this subset of patients were not adequately explored. Recall 
that this group has served as the comparator group to patients receiving corticosteroids. 

Use of corticosteroids has not lowered the overall incidence of fluid retention. For example, 
the analysis of 104 breast cancer patients premedicated with dexamethasone noted a 49% 
incidence of fluid retention; however, of 51 patients with toxicity, only 41 % were 
symptomatic. Thus, there is a suggestion that a favorable shift may have occurred, with a 
modest increase in the proportion of patients who are asymptomatic. The reasons for this shift 
are unknown, but may be explained by the low median cumulative dose that was given to this 
group of patients. Although only two patients discontinued treatment due to fluid retention, no 
clinical information is provided on the outcomes of the remaining 19 symptomatic patients who 
did not discontinue treatment. How did supportive measures for these patients differ from that 
given to the comparator group of 118 patients who did not receive premedication? In addition, 
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no infonnation is provided on the risks of, or compliance with the dexamethasone regimen (16 
mg/day for 5 days, every 3 weeks). 

Perhaps the strongest evidence presented in support of a beneficial steroid effect is found in the 
EORTC TAX265 trial. This was a randomized trial in 83 breast cancer patients who received 
either 3 days of steroids + antihistamin~ or 3 clays of antihistamines only. Recall that the 
dose and schedule used differs from that which is pioposed, and the dl, dB schedule was 
associated with the highest frequency of fluid retention in phase I trials. Patients on the 
antihistamine arm fared worse as would have been predicted from data presented in the 
original NDA. However, fo• patients who received steroids in addition to antihistamines the 
median dose to onset of edema and pleural effusion was significantly higher, and the rate of 
treatment discontinuation far lower. There is no reason to believe that patients on the two 
arms were supported differently. Again, no detailed information is provided in this regard. 

Taking the findings of the T AX265 trial together with those reported in the original NDA, it is 
apparent that antihistamines may be harmful and steroids may be beneficial with respect to 
fluid retention. Yet the question still remains: should steroids be recommended for.all patients 
receiving docetaxel? The answer to this question may be forthcoming in two years' time. The 
sponsor has committed to perfonn a phase m trial comparing 5 days of corticosteroids to other 
regimens in 240 patients. Rate of treatment discontinuation, cumulative dose to onset, 
incidence and severity of fluid retention will be primary endpoints. The study protocol has not 
yet been submitted, nor have the details of this trial been discussed. 

Another potential benefit of corticosteroid premedication has been the postponement of the 
onset of symptomatic fluid retention. For example, the median cumulative docetaxel dose to 
onset of moderate or severe fluid retention in breast cancer patients was 490 mg/m' without 
premedication (60 patients), but 746 mg/m' with the 5-day dexamethasone regimen (32 
patients). Again, since the 104 breast cancer patients given the 5-day regimen have received a 
low median cumulative dose of docetaxel (298 mg/m'), the number of patients actually dosed 
over 600-700 mglm' was probably very small. 

This updated analysis provided new data regarding the duration of fluid retention after 
docetaxel withdrawal, not available at the time of the ODAC Meeting. In this regard, there 
were two extremely disturbing findings. First, fluid retention lasted several weeks to months 
even after docetaxel was discontinued, regardless of symptomatic treatment. Given the 
expected longevity of patients with metastatic breast cancer receiving docetaxel as second line 
therapy, the complications of fluid retention, for some, would persist for the remainder of 
their lives (compare an overall median survival of 10.6 months, with an 8.5-month duration of 
fluid retention in the TAX237 experience). We do r.ot llnow as yet, what positive contribution 
corticosteroids will make on the duration of symptomatic fluid retention. Second, the time to 
recovery from fluid retention was the same regardless of the cumulative dose received. Thus, 
a patient who must discontinue treatment for fluid retention after 2 cycles can expect to face 
1:1e same consequences in terms of duration of fluid retention as a patient who discontinues 
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after 12 cycles, without having had the benefit of an antitumor response. 

Finally, it should be pointed out that paclitaxel therapy has not been associated with fluid 
retention of a magnitude approaching that of docetaxel. 

In conclusion, given the overall incidence, severity, and protracted nature of the fluid retention 
observed with docetaxel dosed at 100 mg/m•over 1 hour, it is imperative: 

a) that a well-tolerated premedicatlon ftllmen demonstrate a consistent reduction In the 
incidence of symptomatic (moderate or severe) nuld retentlon, and 

b) that safe and effective supportive treatment be devised for patlalts who develop fluid 
retention, and 

c) that approaches taken In (a) and (b) reduce the rate of treatment discontlnuatlon due 
to docetaxel-related fluid retention, and 

d) that approaches taken In (a) and (b) reduce the duratlon of symptomatic nuld 
retention, 

so that patients responding to docetaxel treatment may continue to derive net clinical benefit. 

Additional concerns also bear consideration. These are: 

I. With regard to eligibility criteria of patients entered on ongoing and proposed trials, 
exclusion of patients with baseline signs and symptoms of fluid retention, namely peripheral or 
generi&lized edema, pleural or pericardia] effusions, or ascites is wananted. 

2. Use of antihistamines as premedication for fluid retention should be avoided. 

3. If future trials of docetaxel are carried out with lower doses, the issues of fluid retention 
and appropriate premedication may become far less relevant. Recalling the Japanese clinical 
experience in 174 second line breast cancer patients treated at 60 mg/m', the overall incidence 
of fluid retention was only 13%, with no severe cases and no treatment discontinuations. 

4. The discussion over the risks of fluid retention has evolved over time, with the primary 
focus now being the number of patients withdrawing treatment for this toxicity. This has 
apparently become a surrogate marker for the safety of docetaxel treatment. This being the 
case, the sponsor must demonstrate convincingly that undue harm does not befall those 
symptomatic patients who remain on treatment. 
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• Docetaxid Tolerance in Patients with Elevated Hepatic Enzymes 

In January 1995, the sponsor submitted a new protocol (TAX008) evaluating docetaxel dosing 
and pharmacokinetics in advanced cancer patients with elevated serum bilirubin levels at entry. 
This protocol referenced an abstract (P. Francis.et al., Proc: ASCO, 1994) which reported 
reduced docetallcl clearance and significantly higher rates of admission for nadir fever, 
leukopenia grade 4, thrombocytopenia, mucositis, and skin rash for 19 patients treated with 
docetaxel 100 mg/m' who had elevated SOOT and AP and had liver metastases, as compared 
to patients with liver metastases and normal IFI's or to patients without liver metastases. 
These findings and the submitted protocol SOJVed to draw attention to the potential hazards of 
docetaxel dosing in patients with hepatic impairment. 

In March 1995, the sponsor provided retrospective clinical data addressing the risks of 
treatment with docetaxel at 100 mg/m• in patients with baseline SOOT or SGPT > 1.5 times 
normal. Compared to patients with normal baseline hepatic enzymes, this group had an 
increased incidence of grade 3-4 leukopenia, grade 3-4 thrombocytopenia, and grade 3-4 
anemia, febrile neutropenia with or without infection, stomatitis, dose reductions, treatment 
withdrawals and toxic deaths. 

Overall, the patients with elevated enzymes accounted for 11 % of the popuiation f~ ..Uyzed, but 
38 % of the toxic deaths. Focusing on the first treatment cycle only, these patients accounted 
for one-quarter of patients with grade 3 or 4 febrile neutropenia and grade 3 or 4 infection, 
and one-half of toxic deaths. Analysis of other cycles individually was not provided. With 
regard to non-hematologic toxicities, patients with elevated baseline hepatic enzymes 
accounted for one-quarter of patients developing grade 3 or 4 stomatitis during the first cycle 
and overall. Elevation of hepatic enzymes had no impact on the overall incidence of fluid 
retention. Consistent with these clinical findings, PK data have demonstrated that liver 
dysfunction can affect the clearance of both docetaxel and paclitaxel. 

At that time, the sponsor proposed that use of docetaxel at 100 mg/m' be limited to patients 
with hepatic transarninases ~ 1.5 times normal, and that. the staning dose of docetaxel be 
reduced by 25 % (to 75 mg/m') in patients with elevated baseline transarninases. 

In May and June, several additional retrospective analyses have been submitted by RPR, some 
at the request of FDA. Notable findings were: 

The subset of patients with elevation of transaminases and alkaline phosphatase at baseline (37 
patients, or roughly 4 % of the overall database) experienced a significantly higher incidence of 
febrile neutroper.ia grade 4, infection, skin rash, stomatitis, and acute hypersensitivity reaction 
at first cycle, dose reductions at second cycle, and adverse events and toxic deaths after the 
first cycle. All of these patients had liver metastases, and seven patients were included who 
also had bilirubin elevations. Eight of these patients were second line breast cancer patients 
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who were evaluable for toxicity after a dose reduction of 25 % or more in subsequent cycles. 
These patients continued to experience substantial hematologic and non-hematologic toxicity 
(incidence ofneutropenia, 100"; neutropenia grade 4, 75%; thrombocytopenia, 38'JI.; fellrile 
neutropenia and hospitalb.ation, 13"; infection, 25 % ; nausea and vomiting, 50"; stoma.t' <is, 
50'JI.; asthenia, 75"; skin toxicity, 889'; and fluid retention, 88,.). 

Isolated alkaline phosphatase elevations at any time during docetaxel. therapy predict for an 
increased incidence of grade 4 neutropenia (96") and thrombocytopenia (26">· 

Isolated bilirubin elevations at any time predict for an increased incidence of grade 4 
neutropenia (1009'), thrombocytopenia (48%), and febrile neutropenia (28%). 

Isolated SGOT/SGPT elevations at any time predict for an increased incidence of 
thrombocytopenia (23 % ) , fel:lrile neutropenia (20 % ) , and infection (31 'JI.). 

The presence of liver metastases, without abnormal transaminases, was not predictive of 
increased adverse events. 

There is no clinical experience treating second line breast cancer patients with docetaxel at an 
initial dose of 75 mg/m'; only 3 second line patients with "elevated" LFI's were treated with 
60 mg/m' in the Japanese experience. 

The sponsor has proposed treatment guidelines in patients with hepatic impairment in ongoing 
trials and in the proposed product labeling (see Section 4.2) that utilize treatment cut-offs that 
are fairly high (e.g., values > 6 times the ULN for alkaline phosphatase and > 3.5 x ULN 
for SGOT and/or SGP'I). No clinical data to support the choice of cut-offs has been provided. 

These retrospective data raise the following, as yet unanswered, questions: 

1) Why are seemingly minimal LFI' abnormalities associated with such poor treatment 
outcomes? 

2) Does the presence of liver metastases correlate with worse outcomes for patients with 
LFI' abnormalities? 

3) What combination of UT abnormalities defines the •at risk" population? 

Patients with "elevated" LFI's defined as the combination of SGOT/SGPT and alkaline 
phosphatase abnormalities at baseline are not at substantially greater risk for adverse events 
compared to patients with SGOT/SGPT > 1.5 x ULN as originally defined in the sponsor's 
March 9, 1995 document (see Section 2.35). Notable exceptions in this regard are the 
incidences for thrombocytopenia, infections, vomiting, and acute HSRs (see tables below). 
Thus, it would appear that the sponsor's new definition of hepatic impairment is too narrow. 
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conservative approach regarding the definition of patients with hepatic impairment seems 
warranted. Thus, a more inclusive definition, as was originally proposed, seems prudent. As 
new data from ongoing trials involving patients with liver dysfunction becomes available, 
perhaps a more liberal definition may be applicable. 

Hematoloslc Abnormalltles In Patients with Hepatic Impairment 

Adverse Event •aevated• LFI's (N •42)' Elevated LFI's (N •9S)' 

Neutropenia 86" 97" 
-grade 3/4 - 95" 
-grade4 79% -

Thrombocytopenia 29% 16" 

Febrile Neutropenia, grade 4 24% 32" 

Infections 33% 26" -
-severe 17% 8" 

1 ODAC Bnefillg Document. Tables 6 llDd 8 2 March 9, 1995 Document, Appeadil< V 

Non-Hematologic Abnormalities in Patients with Hepatic Impairment 

Adverse Event "Elevated" LFTs (N -42)' Elevated LFTs (N =95)' 

Stomatitis 43% 52 9li 

Skin Toxicity 62% 68" 

Asthenia 52% 67% 

Fluid Retention 38% 53% 

Neurosensory Toxicity 31 % 52% 

Nausea 41 % 38% 

Vomiting 29% 25% 

Diarrhea 36% 43" 

Myalgia 21 % 23% 

Arthralgia 10% 11 % 

Acute H~Rs 38% 25" 
1 ODAC Bnefillg Document, Table 9 2 March 9, 1995 Documeat, Appendix V 
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4) Bow larae Is the "at risk" population? at baseline? durin1 treatment? 

For second line breast cancer patients, the proportion with the followina isolated LFr 
abnormalities is estimated in the table below. The proportion of breast cancer patients with 
baseline elevations is taken to be the same u that described In the overall database of 895 
patients (sponsor's original analysis, 3/9/95). Note that amoq anthncycllne-resiltant 
piltients, the Incidence of baseline SGOT/SGPT abnonnalities was 35". The p.toportion of 
patients with specific combinations of abnonnalities cannot be estimated from available data. 

Isolated Abnormality Elevated at Baseline Elevated at Ally Time on Tx 

SGOT/SGPT 11" 25" 

Allcaline Phosphatase 2 . .5% 8" -
Bilirubin 0.89' 9" 

Thus, dosing decisions will be required for patients with baseline abnormalities, ana for those 
developing abnormalities on docetaxel treatment. For some patients, decisions may be 
required at several timepoints. 

5) ls a docetaxel dose of 75 or 60 mg/m' reasonable for patients with baseline hepatic 
Impairment? for patients who develop hepatic Impairment on treatment? 

The following analysis was undertaken to determine the impact of elevated baseline hepatic 
enzymes and of dose reductions (25 % or more) on anthracycline-resistant breast cancer 
patients receiving docetaxel at the initial dose of 100 mg/m'. Data was derived from tables 14, 
IS, and 21 of the Data Listings for 78 patients on the TAX233 and TAX267 trials, two of the 
pivotal trials in the original NDA. 

The tables reviewed did not specify reasons for dose reduction, but the individual study reports 
indicated that these were due to a combination of hematologic and non-hematologic toxicities. 
Dose reductions occurred in just over half the patients on these two trials. Of 44 patients that 
were dose-redured, 29 patients had a 25% reduction, and 15 patients had >25% reduction. 
Dose-reduced patients received more treatment cycles compared to the total patient group. 
Despite the dose reductions, response rates did not appear to be compromised. 

The incidence of grade 4 neutropenia was nearly universal among patients in theiJC trials, l!Jld 
occurred in 73 % and 87 % of evaluable cycles in patients with normal and elevated LFrs, 
respectivtly (defined as cycles with at least one WBC report on days 6-10 of ea;b cycle). It 
was not possible to determine the incidence of febrile neutropenia grade 4 from the data 
listings. The incidence of inf~tions r.nd stomatitis was substantially higher for all patients on 
these trials and for Jose-reduced patients. In order to fully interpret this finding, it would be 
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necessary to know when the dose reductions were carried out in relation to the onset of 
infections and stomatitis in these patients. 

Outcomes ID Anthracycllne-Reslstant Breast Cancer Patient!' 
Errect or Abnormal SGOT/SGPI' at Bu•llne 

-
Patient Sublet Patient Sublet TAX233 + TAX26'7" 

Feature/Endpoint w/ Eleftted w/ Normal Buelln~ LFTs 
LFl's" LFTs" Elented Normal 

N•!l5 N•IOO N•27 N•51 

Pis w/ Uver Mell 113 .. 2K 561' 331' 

Pis w/ Dase Reductloas . . 561' 57 .. 

llespome Rate 
-all p&ti•nts - - 411' 55fo 
-ci-reduced pea - - 47 .. 'nfo 

-
Medllll IC)'da 

•all P''"n*I 4 (1·19) 4 (1-25) 5 (1·12) 5 (1·15) 
-dose reciuced pea . . 9 (4-12) 7 (3-15) 

Pis w/ Neutrope.'lia 
·snde 3+4, Ill pea 95'1o 92fo . . 
·snde 4, all patients 

. . 96fo 96.,. 

. . 100 .. ,.,.,. 
-dose-reduced pea 

Pts w/ lnlectloas 26'1fo 20fo 56.,. 47fo 
-dose-reduced pis . . 67fo 48f. --

Pts w/ Stomatltls 16'1. ,.,. 81.,. 6!.,. 
-dose-reduced pea . . 93fo .,,.,. 

Deaths 
·Toxic 5 (5.3fo) 8 (1.0fo) 0 0 
-5epl!c 0 5 (0.6'll'o) 1 (3.7'll'o) 0 

' From Updater! Safety Analysis, Appendbr V, 3/9195 
'CompUed from Tables 14, 15, 21 of Dlla Listlnas In TAX233 ud TAX267 Stud)' Reports, 7127194 

6) Should tratment be temporarily withheld when laboratory values have reached a 
certain lr.vel, then resumed when they have declined? 

7) Which patients with hepatic impairment should not receive docetaxel at all? 
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• Evolutlo'll or Performance Status OD Docetainl Treatment 

The sponsor provided information on the evolution of performance status for the original 316 
advanced breast cancer patients treated with docetaxel as first or second line therapy (Table 
4.01, Appendix n. In addition, information on treatment response and nuons for withdrawal 
from treatment was provided. This presentation (see Section 2.34 for dmi!ls) pll to the heart 
of the issue of net clinical benefit by allowin1 risks and benefits to be compared at selected 
points in time. Note that this kind of presentation has not been provided for the group of 
second-line breast cancer patients on which the proposed indication for docetaxel rests. 

Of grmt concern are the findings among 160 responders between cycles 4 and 6 of docetaxel 
treatment: there is a dramatic rise in the number of patienb who were withdrawn for toxicity, 
and the number of patients with improved performance status at cycle 6 is balanced by an 
equal number of patients who have progressed. Recall that the time to first response to 
docetaxel in pivotal trials for advanced breast cancer was 13-lS weeks, or roughly between 
cycles 4-5, assuminr no treatment delays. Thus, if patient withdrawals due to symptomatic 
fluid retention could be postponed until cycle 7-8 or even eliminated with the use ofsteroid 
premedication, then the period of time during which responders experience tumor regression, 
freedom from fluid retention, and stabilization or improvement of performance status would be 
grmtly lengthened. 

• Compar!lon of Docetaxel to Paclltaxel 

Hematolo&ic Toxicity: 

The table below summarizes the major hematologic toxicities observed with docetaxel and 
paclitaxel. The most recent available data were included for the total evaluable patient 
population (1327 patients) and for the evaluable breast cancer patient population (4SS patients) 
treated at the initial planned docetaxel dose of 100 mg/m'. The information on paclitaxel is 
derived from the pai:A.1ge insen. The following should be noted: 

1. Breast cancer patients treated with docetaxel had higher rates of grade 4 neutropenia and 
infections, but similar rates of febrile neutropenia grade 4 and s:ptic death, as compared to the 
total patient population treated. 

2. Exclusion of patients with abnormal transaminases at baseline does not lower the incidence 
of ncutropenia grade 3 or 4 neutropenia, febrile neutropenia grade 4, infections, 
thrombocytopenia, or anemia. 

3. The incidence of toxic deaths for the 800 patients with normal baseline hepatic enzymes is 
half that noted for the 1327 patients in the overall population ( 1 % vs 2 3 for toxic deaths), and 
somewhat lower than that for the 895 patient group from an earlier analysis (I% vs 1.5%). 
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4. The incidence of septic deaths for the 800 patients with normal baseline hepaHc enzymes is 
no different from that of the 895 patient group from an earlier analysis (0.6% for both), but 
less than half that noted for the 1327 patients (0.69' vs 1.49'). 

S. Patients with breast and ovarian cancer who received paclitaxel had mar~y lower rates 
of grade 4 neutropenia, febrile neutropenia, and anemia u compared to any group receiving 
doc:etaxel. However, overnll infection rates were comparable for the two agents. 

6. The septic death rate for the 800 docetaxel-treatcd patients with nonnal bueline hepatic 
enzymes wu comparable to that of the 812 paclitaxel-treatcd patients (0.69' vs l %). 
However, the septic death rate on docetaxel for 282 second line breast cancer patients with 
"normal" baseline hepatic enzymes (1.4%) wu 7-fold higher than the septic death rate for 
471 second line breast e&11cer patients on paclitaxel (0.2 "). 

Hematolo&lc Toxicity by Patient: 
Comparison of Taxotere to Taxol 

Tuotere' Taxotere': BueHae LFrs Tuol: Plaue 3 Brcut 
Endpolllt Total Brust All Elevated Normal 175/Jb 135/3b 

N•1327 N•.C55 N•895 N•95 N•800 N•229 N•229 

Neutropeala 97'1'.' ,,.,.. 97'1'. 97'1'. 97'1'. 90'1'. 81'1'. 

Neutropeala 
-p"ade 314 92"' 97%' 92'1'. 95% 92% . . 
1IRde 4 76%' 92%' . . . 28% 19'Jrr 

Febrile 
Neutropeala 15'1'. 18% 19'1'. 329'. 17% 2% 2% 
arad•' 
lllftcliom 17'1'. 229'. 20% 269'. 209'. 23'1'. 15% 

1brombo-
cytopeala 8"'' 12,%' 8% 16.,. 7% 11% 7.,. 

-p-ade 314 4%' 3% 8% 29'. 3% 2'1'. 

Anemia 90'J1,' . '°" 939'o 909'. 559'. <47 ... 
1IRde 3/4 ,.,.. . 9'llo 20'llo 8 ... .C'lro 2'lro 

Deatbs 
·Tallie 26 (J.0 .. ) 9 (J.0 .. ) 13 (1.5 .. ) 5 (5.3 .. ) 8 (1.0 .. ) . . 
-septic 19 (1.4 .. ) 5 (I.I .. ) 5 (0.6 .. ) 0 s (0.6 .. ) 0 I (0.4 .. ) 

' Tuotere 8t the iA1tlal planaed dose or 100 msim' 
• Tuol dosed al 135-300 maJm', over 3 or 24 hr; G-CSF med i.o 4 studies, package insert 
'N•Subset or931 patleats It the Initial planned dose of 100 msJm', Updated ISS, lln/94 

~ 

Tuol' 
TOtll 

N•PU 

90'1'. 

. 
52'1'. 

. 

30'1'. 

20.,. 
7'J1, 

78'J1, 
16'lro 

. .... 

'N•Subset or 228 breast cancer patients It th• initial planned close or 100 msim', Oriainal ISS, 7127/94 
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Non-Bematolo1lc Toxicity: 

The table below summarizes the major non-hematologic toxicities observed with docetaxel and 
paclitaxel. The most recent available data were included for the total evaluable patient 
population and for the evaluable breast canc:er patient population treated at the initial planned 
docctaxel dose of 100 mg/m'. The information on paclitaxel is derived from the package 
insert. The following should be noted: 

1. Breast cancer patients treated with docetaXel had somewhat hi&her rates of mucositis, fluid 
retention, skin and neurosensory toxicity than the total evaluable patient population. 

2. Exclusion of patients with elevated hepatic enzymes at baseline does not lower the 
Incidence of any or the ~or aon-bematolo&lc parameters. Thus, the 800 patients with 
normal baseline hepatic enzymes have similar frequencies of non-hematologic toxicities as the 
total evaluable population (931 patients). 

3. Patients with breast and ovarian cancer who received paclitaxel had: 

• fluid retention with a frequency less than half of that reported for docetaxel; this 
toxicity consisted primarily of localized edema only; no patients discontinued paclitaxel 
because of fluid retention; 

• lower rates of mucositis, and of elevations of hepatic enzymes while on treatment; 
• skin toxicity and asthenia rarely reported, if at all; and 
• comparable rates of acute hypersensitivity reactions, neurosensory toxicity, and 

gastrointestinal toxicity (nausea, vomiting, diarrhea, data not shown) as docetaxel. 
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Non-Hematoloalc Toxicity by Patient: 
Comparison or Taxotere to Taxol 

Tuoten' TUOlere': BuellDe LFI's Tuol: Pbase 3 Brust Tuol" 
Endpoint Total JI. .... All lle'llltld Normal 175/lb 135/lb Total 

N•!l31 N•228 N•895 N•!l5 N•IOO N•229 N•229 N•IU 

Mucosltls 41 'llr 54'11r 41'11r 52'11r 40 ... 23'11r 17'11r 3l'llr 
-IJ'llde 3/4 5'11r 11 'llr 5'11r l3'11r 4'11r 3'11r < l 'llr . 

Fluid 
Retention 52'11r' 64'11r 51 'llr 53'11r 51 .. . . 2l'llr 
-severe !I'll>' 16 .. lO'llr U'llr 109'. . . l'llr 

Sldn Tox 63'1'. 72"" 64'Jf. 68 ... 63 .. . . nre 

Neurosens 51'11> 61'11> 51'Jf. 52.,. 51 .. 70'Jf. 46'Jf. 60'11r 
-severe 4'1'. 5.,. 4'Yo 5'11r 3'lfo 7'lfo 3'11r 3'11r 

Asthenia 69% 72'11> 69% 67% 69'lfo . . none 

HSRs 30% 28% 29% 25'lfo 299'. 36% 31 'lfo 4111. 
-severe 7% 5"" 7'1'. 711. 6'lfo 0 <111. 211. 

Inc LFI's: . . . . . 
·Bl!lrubln ll'l'o 11 'llr ,., 
·Alk Pbos 42% 33'11> 22'l!. 
·SGOT 339'. 36"" l9'l!. 

'Tuotere al tbe Initial pl1Dned dose or 100 maim' 
• Tuol dosed al 135-300 maim', owr 3 or 24 br; G-CSF !Md In 4 studies, packaae lmert 
• N • 1070 evaluable patients al lhe Initial planllfd dole or 100 maim', Updated Spedllc St.l'ety Analysis, 319195 
• N•228 brust cancer patients al the Initial planned dose or 100 maim', Oriainal ISS, 7127/94 
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• Summation, September 8, 19'.S 

Since the ODAC Meeting in December 1994, RPR has submitted supplemental safety data to 
its pending NOA 1120,449 on l/18/9S, 3/9/9S, S/23/9S, 6/8/9S, and most recently on 
7121/95. In addition, there have been twelve patient deaths reported to the RPR-sponsored 
IND and two deaths to the NCI-IJ>Oll40red IND (no deaths were reported to 
the Agency between 7122/94 and l/8/9S). Takai toaether, this dala has heightened existing 
concerns regarding docetaxel-induced myelosuppression, treatment-related deaths, worsened 
performance status of responders, and the poor tolerability of fluid retention lasting several 
weeks to months. 

Preliminary repons in 104 breast cancer patients premedicate1 with the proposed 5-day 
corticosteroid regimen suggest that these patients rarely discontinue treatment due to fluid 
retention. Note that while the overall incidence of fluid retention is not lessened with 
corticosteroid use, the incidence of symptomatic reactions may be lowered (20" vs 50" 
without premedication). These findings should be viewed with caution, given that the median 
cumulative docellxel dose these premedicated patients have received is well below the median 
cumulative dose to onset of moderate/severe fluid retention (298 vs 490 mg/m2 without 
premedication). Since many of these patients were still undergoing treatment at the time of 
these reports, additional follow-up on these patients will be of great interest. 

No information has been provided regarding the tolerability of symptomatic fluid retention in 
patients who do not discontinue treatment. Nor is there any evidence as yet suggesting that 
corticosteroids shorten the duration of symptomatic fluid retention in patients with toxicity. 

New concerns have now been raised regarding the severe myelosuppression, mucositis, and 
deaths reported among patients with minimally elevated serum bilirubin, SOOT, SGPT and 
alkaline phosphatase, particularly in the. first cycll' of docetaxel treatment. The contribution of 
underlying liver metastases to the to-deities observed in these patients remains unclear. Note, 
however, that exclusion of patients with liver dysfunction from the overall patient population 
docs not alter the morbidity observed with docetaxcl treatment in terms of the incidence of 
hematologic or non-hematologic toxicities. Toxic deaths and possibly, septic deaths may be 
reduced if only patients with normal liver function are considered. A similar trend may be 
apparent for second line breast cancer patients as well, although it is difficult to document 
since the patient numbers are smaller (i.e., onry 15 of 301 had abnormal LFrs in the sponsor's 
latest analysis). 

At present, the "at risk" patient population is not been well defined. For example, if the "at 
risk" population is conservauveJv defined as patients with any elevation of bilirubin and 
SGOT/SGPT > l.S x N, then I l" of second line breast cancer patients, or possibly, 35" of 
anthracycline-rcsistant patients could be defined as "at risk". The sponsor's definition (patients 
with elevation of alkaline phosphatase > 2.5 x ULN associated with SOOT and/or SGPT > 
1.5 x ULN) would includ~ only 4" of second line breast cancer patients. However, this 

62 



classification would exclude patients with isolated ttansaminase elevations, the very patients 
shown to have poor outcomes in the sponsor's initial report to the Agency. 

For patients defined as •at risk" at baseline, possible options would be treatment with a lower 
starting dose as has been proposed, or complete exclusion. Current estimates of what the most 
appropriate dose should be are PK-derived an~ have not been confirmed clinically in second 
line breast cancer patients. 

Moreover, there is insufficient retrospective clinical data to recommend appropriate, safe 
management of patients who develop one or more liver function abnormalities during 
docctaxel treatment. In second line breast cancer patients, elevations of SGOT/SGPT occurred 
in 25" of patients, elevations of allcaline phosphatase in 8" and of bilirubin in 9" during 
treatment. The sponsor's recommendation for 25-30" dose reductions is again, primarily PK
derived. There is clinical data for only 8 second line breast cancer patients with "elevated" 
LFI's who were dose-reduced from 100to1S mg/m1

• Their safety profile in later treatment 
cycles was extremely poor. The proposal to withhold treatment until elevated values fall 
below a certain point may not be practical if resolution is slow. Additional dose-finding 
studies must be performed to evaluate these issues in hepatically-impaired patients. 

For second line breast cancer patients without liver impairment, the Japanese clinical 
experience with docetaxel doses of 60 mg/m1 suggests that toxicity, particularly non
hematological toxicity, may be ameliorated without compromising tumor response rates. 
Given that one-third to one-half of second line breast cancer patients dosed at 100 mg/m1 may 
require dose reductions for hematologic and non-hematologic toxicities, the choice of 100 
mg/m1 as the recommended dose in this patient population should be re-examined. 

In conclusion, the safety data submitted to NDA # 20,449 do not support the conclusion that 
docctaxel administered at 100 mg/m1 as a 1-hour infusion every 3 weeks has an acceptable 
therapeutic index for the second line treatment of patients with locally advanced or metastatic 
breast cancer. Full approval of docctaxel for the proposed indication cannot be recommended 
at this time. 

Tumor response rate may be a valid surrogate endpoint for clinical benefit and serve as the 
basis for accelerated approval of minimally toxic drugs, such as hormonal agents. In the case 
of docctaxcl, however, tumor response rate is not a surrogate for clinical benefit because of the 
overriding toxicity associated with its use in the target population. 
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8. Pre-ODAC Meetin& with Sponsor, October 11, 1995 

The sponsor requested a meeting with the Taxotere review team in preparation for the 
upcoming ODAC Meeting on October 17, 1995. At a meeting held on October 11, 1995, the 
sponsor indicated that it would like to narrow the proposed indication for Taxoterc as treatment 
for "patients with locally advanced or metastatic breast cancer who have progressed during 
anthracycline-based therapy or have relapsed during anthracycline-based adjuvant therapy•. It 
wu the sponsor's impression that a favorable risk:benefit argument for this patient population 
could be made, since treatment options were otherwise limited. A review of the literature 
showed that response rates for paclitaxel in anthracycline-resistant patients ranged from 6-
50%, although the definitions of anthracycline-resistance in different studies varied. 

The sponsor then presented selected slides in draft form that would address the safety profile in 
anthracycline-resistant patients according to baseline liver function, and evolution of 
performance status in responders and non-responders. 

The sponsor was told that these analyses could be presented to ODAC on the assumption that 
they were accurate, and FDA would review these in depth after they were formally submitted 
to the NOA. 

The sponsor also voiced a strong commitment to phase 4 clinical studies, post-marketing 
surveillance, and physician education. 

9. ODAC Meeting, Octob~. 17, 1995 

Question 1. Are the three pivotal phase 2 trials evaluating docetaxel as therapy for 
antbracycllne-resistant breast cancer adequate and well-controlled trials? 

After Dr. Temple clarified the meaning of adequate and well-controlled trials (in the absence 
of phase 3 data) , the vote taken was yes 7, no 0. 

Question 2. Are the bematolo1ic toxicities reported In anthracycline-resistant breast 
cancer patients acceptable? 

Dr. Ingle, the primary 1·eviewer on the committee for this application, stated that the 
hematologic toxicity was •substantial, but acceptable" if patients with liver dysfunction 
(defined as SGOT/SGOT > 1.5 x ULN and alkaline phosphatase > 2.5 x ULN) are excluded 
from treatment. The sponsor verbally concurred with the recommendation to exclude patients 
with liver dysfunction defined in this manner. Dr. Bunn, however, did not agree that the 
hematologic profile was acceptable. The vote was yes 6, no 1 (Dr. Bunn). 

Question 3. The applicant has concluded that nuld retention has been ameliorated by 
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corticosteroid premedlcatlon and Is no longer a major impediment to docetaxel treatment. 
Do you a&ree? 

The committee stated that the data regarding the effe.cts of corticosteroid premedication was 
"preliminary", but that the data indicated that fluid retention had been ameliorated (meaning 
reduced) by the premedication regimen. It wa,s stressed that more studies were needed to 
address this issue. The vote was yes 7, no 0. 

Question 4. From a safety standpoint, Is the recommended startlni: dose or 100 m&fm' 
every three weeks justlfled as therapy In anthracycline-reslstant breast cancer patients? 

The issue of dose was considered by several members of the committee. The sponsor stated 
that 75 mg/m' might not be as efficacious as 100 mg/m' (in first line therapy) however, the 
confidence intervals for objective response rates in these two groups were overlapping. The 
data from Japan on 60 mg/m' apparently have not been confirmed by the sponsor, although 
they were presented in summary form in the original NDA and re-analyzed (by baseline liver 
function) in the July 1995 amendment. Thus, the conclusion reached by Dr. Gelber and others 
was to base the answer to this question on the 100 mg/m' data presented. 

The committee stressed that more clinical studies at lower doses were needed. Should 
docetaxel be approved, the labeling would describe the safety profile of 100 mg/m' initially, 
and could be amended in the future as information on the safety and efficacy of lower doses in 
the target patient population could be verified and confirmed. The vote was yes 6, no 1 (Dr. 
Bunn). 

Question S. Is there agreement that elevations of hepatic enzymes (bllirubin, SGOT, 
SGPT, AP, or combinations thereoO either at baseline or during docetaxel treatment 
constitutes a significant risk In patients receiving docetaxel? 

Based on available data, the vote was yes 6, no 0, abstaining I. 

If yes, how should such patients be characterized and managed? ls there sufficient 
evidence to recommend a dose that Is safe In patients with liver dysfunction? Which 
patients should be excluded from treatment? 

The committee recommended that patients with liver dysfunction defined as SGOT or SGPT 
> 1.5 x ULN and alic.aline phosphatase > 2.5 x ULN should be excluded from treatment. 

Question 6. Given the 414Jli response rate, 2 % CR rate, 5.9-month response duration, 
and constellation of severe hematologic and non-hematologic toxicities, Is docetaxel 
approvable for the treatment of patients who are anthracycllne-reslstant dermed as 
"disease procresslon durin& treatment of advanced disease or recurrence during acijuvant 
therapy"? 
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The vote for approvability for the indication in anthracycline-resistant breast cancer was yes 6, 
no 0, abstaining 1 (Dr. BuM). 

10. Reviewer's Conclusions Post-ODAC, October 20, 1995 

• Safety Concerns 
1. Exclusion of patients with combined transaminase and alkaline phosphatase abnonnalities 
does not appreciably alter the safety profile of docetaxel in the remaining patients in the 
various populations presented. 

2. Patients with isolated transaminase elevations as presented in the sponsor's March 1995 
analysis were also at risk for the development of febrile neutropenia grade 3/4, infections 
grade 3/4, mucositis grade 3/4, and had a toxic death rate of 5% (all non-septic deaths). The 
toxic death rate for 800 patients with normal liver function in this analysis was 1 'JI,. Thus, 
patients with isolated transaminase elevations may require a dose reduction (this was also the 
sponsor's conclusion at the time). 

3. Patients with elevation of bilirubin are also at increased risk for the development of grade 4 
neutropenia, febrile neutropenia, thrombocytopenia, severe stomatitis, and toxic death. 

4. Severe fluid retention, characterized as pronounced and not well-tolerated edema, 
generalized anasarca, effusion requiring urgent drainage, dyspnea at rest, tamponade, or 
pronounced abdominal distention (due to ascites), still occurred in 5 'JI, of patients receiving 
docetaxel at 100 mg/m', despite use of a 5-day dexamethasone premedication regimen. No 
severe cases were noted among 174 second line breast cancer patients treated with docetaxel 60 
mglm' without prcmedication in Japan. At the ODAC Meeting, it was learned that the 
Japanese data submitted to the NDA and re-analyzed in the NDA amendment (July 1995) had 
not yet been verified by the sponsor, although plans were underway to authenticate this 
information. If verified, this data should be submitted to the Agency for review. 

5. The duration of fluid retention is protracted in the absence of premedication; its duration on 
the 5-day dexamethasone premedication regimen is unknown at this time. 

6. It is imperative that prospective studies to determine optimal dose-finding, and to identify 
patients at risk for the development of increased toxicity are conducted. 

• Efficacy Results 
l. Verification of anthracycline-resistance for the pivotal studies TAX233, TAX267, and 
T AX286 was carried out using the sponsor's Table 1 of the data listings from each study 
report. Of the 134 patients enrolled on these trials, the sponsor could not document disease 
progression on prior anthracycline-based therapy in 7 patients, and 16 patients had received 
prior mitoxantrone, rather than prior anthrac.ycline. Thus, there were, in fact, 106 
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anthracycline-resistant patients. The overall response rate (CR + PR) in this group was 40% 
(42/106). Response rates on docetaxel according to whether patients had disease responsive or 
unresponsive to prior anthracycline arc shown below. There was no statistical evidence that 
response rates to docetaxel differed among patients who were previously responsive or 
unresponsive to anthracycline. (This conclusion is analogous to that published for paclitaxel 
by Seidman et al. and Wilson et al. [and personal communication with Dr. Wilson]). 

Response to Prior Antbracycllne Response to Docet1xel lo Pi•otal Trlab 

Unresponsive to Anthrac:ycline 35% (22/63) 

-PD as best response 349' (18/53) 
-Relapse during adjuvant therapy 409' (4/10) 

Responsive to Anthracycline 47% (20/43) 

-PR/CR, then PD 569' (5/9) 
-NC, then PD 449' (14/32) 
-Unknown response, then PD 509' (1/2) 

RR in Unresponsive (359') vs Responsive (479'), p=0.312 

2. The relative efficacy of docetaxel and paclitaxel in anthracycline-resistant breast cancer 
patients is difficult to estimate from reports in the literature, due to varying definitions of 
anthracycline-resistance among investigators, and varying doses/schedules of paclitaxel 
utilized. The ongoing phase 3 trial, TAX311, may answer the question of relative efficacy 
between the two agents in this setting, if sufficient numbers of anthracycline-resistant patients 
are enrolled. In the setting of metastatic breast cancer, where no standard life-prolonging or 
curative therapy exists, this reviewer supports the contention of O'Shaughnessy et al., JCO, 9: 
1991, that if a "new drug were associated with more severe potentially life-threatening 
toxicity, ... comparison with a standard regimen would usually be needed to assess whether 
treatment resulted in inferior QOL or survival•. 

3. For the subset of patients having "PD as best response• to prior anthracycline, a 
preliminary comparison between the docetaxel-treated patients listed above (RR =34 % , 18/53) 
and paclitaxel-treated patients on the Bristol-Myers Squibb randomized phase 3 trial was 
performed. For the latter study, the RR to paclitaxel 175 mg/m2 over 3 hours in this subset of 
patients was 27% (8/30), with p=0.624 for tJ:e comparison, indicating no statistical 
difference. For this patient population, also compare the 32% RR (10/31, 959' Cl: 18-40%) 
for paclitaxel 250 mg/m2 over 24 hours (Seidman et al., 13, JCO, 1995) and the 50% RR 
(12/24, 95 % CI: 29-703) for paclitaxel 140 mg/m2 over 96 hours (Wilson et al., 12, JCO, 
1994). Thus, docetaxel, like paclitaxel, appears active in patients with de novo resistance to 
anthracycline. 
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11. Recommended Reculatory Action, October 20, 1995 

Although this reviewer remains convinced that docelaxel demonstrates activity in second line 
breast cancer, including the subset of anlhrlcycline-resislant patients, reservations persist 
regarding the safety of the 100 mglm• close in patients with normal liver function. In situations 
such as this in which there is no general qreeinent on what constitutes acceptable risk, the 
deliberations of the Oncologic Drugs Advisory Committee can be most helpful. On October 
17, 1995, a majority of ODAC members (6-0-1 abstaining) recommended that TAXO'I'ERE' 
be approvable for the treatment of anthracycline-resistant breast cancer prior to the completion 
of ongoing phase 3 trials, although it was stressed that there was a need for further study of 
this drug to dr;termine the optimal dose clinically. A majority ~f ODAC members (6-1) 
deemed the hematologic toxicity "substantial, but acceptable." if patients with liver dysfunction 
(defined as SGOT/SGOT > 1.5 x ULN and albline phOsphatase > 2.5 x ULN) were 
excluded from treatment. The sponsor verbally concurred with the recommendation to exclude 
patients with liver dysfunction defined in this manner. Fluid retention, the most common 
reason for treatment discontinuation for toxicity in the original NDA submission, was, in 
ODAC's judgment (7-0), ameliorated by the use of a 5-day Uexamethasone premedication 
regimen. Thus, ODAC concluded that the overall risk:benefit ratio for TAXOTEREa in the 
anthracycline-resistant patient population was favorable. 

TAXOTERE1 (docetaxel) for Injection Concentrate, at a dose of 100 mg/m' over 1 hour every 
three weeks, is approvable for the treatment of "patients with locally advanced or melastatic 
breast cancer who have progressed during anthracycline-basecl therapy or have relapsed during 
anthracycline-based adjuvant therapy•. This decision is based on docetaxel's single agent 
activity in phase 2 trials evaluating 134 anthracycline-resistant patients (41" overall response 
rate, 2% CR rate, and 5.9-month response duration). 

Before the application may be ai;proved, however, it will be rece"sary for the applicant to 
submit the primary data in support of analyses presented at the October 17, 1995 ODAC 
Meeting, not previously submitted to the NDA, as outlined below. In addition, the applicant 
must submit a letter committing to the phase 4 studies as identified below, revised draft 
labeling, and introductory promotional material for this product. 

Note that this review supersedes the May 1995_ Medical Officer's Review ofNDA # 20,449. 

12. Deficiency Ust 

The sponsor should submit the following documents: 

a) Case report forms for the 15 second line breast cancer patients with combined abnormalities 
of transaminases and alkaline phosphatase 

b) Case report forms for all second line breast cancer patients with baseline edema and/or 
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effusions 

c) Tumor lesion measurements and sponsor's assessment for the 174 second line breast cancer 
patients treated in Japan; sponsor's asses•ment of anthracycline-resistance in this patient 
population. To expedite this submission, Japanese dala could be submitted electronically, with 
minimal prior translation. 

d) Detailed safety summary for all hematologic and non-hematologic toxicities observed in the 
134 anthnlcycline-resistant patients on TAX233, TAX:J.67, and TAX286, according to baseline 
liver function. 

e) Assessment of perfmmance status over time for respiaders ind non-responders, as 
presented at the October ODAC Meeting. Sponsor's slides 61-65 should be submitted along 
with supporting electronic data. 

In addition, the sponsor should clarify the following points: 

a) Please explain the reporting of toxic deaths to IND given that no deaths were 
reported in the months preceding 1/95, while 16 deaths were repo.11ed between 1/95 and the 
present (as of 10/24/95). Please also comment on the nature of these recent deaths, the 
majority of which were non-sepsis-re.lated. This is in contrast to the deaths reported to the 
NDA which were primarily sepsis-related. 

b) Please clarify the number of toxic deaths that occurred among the 95 patients with 
transaminase elevations in the March 1995 safety analysis of patients with liver dysfunction. 

c) Please describe the specific symptoms that were included in the designation of •severe 
asthenia • for each anthracycline-resistant patient with this toxicity. Please explain why there 
did not appear to be a correlation between the development of severe asthenia and deterioration 
in perfonnance status in these patients. 

d) Please clarify the incidence of severe infection for anthracycline-resistant patients. At the 
October ODAC Mee&ing, a lO'JL incidence of severe infection was reported in 13 of 134 
patients. The individual study reports (TAX:J.33, TAX 267, and TAX 286) mention that 45 of 
56 infections were associated with grade 3 or 4 neutropenia. How many patients with nonnal 
liver function experienced such infections? 

e) The next safety update should include the most recent i.nformation available on the cohort of 
patients premedicated with the 5-day dexamethasone regimen. This report should include the 
median number of treatment cycles, median cumulative dose to onset of moderate/severe 
toxicity, median cumulative dose to treatment discontinuation, rate of treatment 
discontinuation, and the duration of fluid retention. Please also describe patient compliance 
with the regimen, supportive measures used to treat fluid retention, evolution of performance 
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status during treatment, and response to docetaxel treatment. 

f) We acknowlecl~e the sponsor's commitment to conduct a physician education program. 
Please provide a cleu..iled proposal for review. 

13. Phase 4 C'ommltments 

14. Product Labelln1 Comments 

A. BOXED WARNING 

The new ~nd paragraph should read: TAXOTF.RE• should not be given to patients with 
bilirubin > ULN, or to patients with soar or SGPT > I .S x ULN and alb.line phosphatase 
> 2.5 x ULN. Patients with elevation of bilirubin are at risk for the development of grade 4 
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neutropenia, febrile neutropenia, thrombocytopenia, severe stomatitis, and toxic death. 
Patients with combined abnormalities of transaminase and albline phosphatase arc at risk for 
the development of fei)rile neutropenia, infections :>verall and severe, severe 
thrombocytopenia, severe stomatitis, severe akin toxicity, and toxic death. Bilirubin, SOOT or 
SOPI', and alkaline phosphatue val~s must be obtained prior to ach cycle ofTAXOTBRB• 
therapy and reviewed by the treatin& physi~. 

The fourth patlllJ'lph (on severe hypmentitivity ractiona) lhould read: •Severe 
hypersensitivity reactions ctwacterized by hypotenlion and/or bronchoapum, or 1eneralized 
rash/erythema occurred in "' of patients who received no pemed!t •.tion. These reactions 
resulted in immediate discontinuation in only 0.45 (4 of 1074) of )idients and reaolved after 
diJCOntinuation of the infusion and the adminiltralion of~ therapy. TAXOTERE" 
must not be given to patients who have a history of iievete hypenensitivity reactions lo 
TAXOTERE1 or to other drugs formulated with polysorl>ate 80. 

A new fifth paragraph should read: Severe fluid r:tention, charactc.;u,ct by poorly tolerated 
edema, generalized anasarca, effusion requiring uraent drainqe, dyspnea at rest, tamponade, 
or pronounced abdominal distention (due to ascites) occurred in !15 of patients despite use of' a 
S-<llay dexamcthasone premedication regimen. 

B. CLINICALPHARMACOLOGY 

The sr:cond paragraph should read: "The cytotoxic potency of docetaxel may result from its 
high affinity for microtubults". The second sentence should be deleted. 

In the third paragraph, the table of in vitro activity of docetaxel in human tumor cell lines and 
references pertaining to it should be deleted. Delete the sentence, "In addition, docctaxel was 
found to be active on a number of cell lines overexpressing the p-glycoprotein which is 
encoded by the multidrug resiswit gene~• 

In the seventh paragraph, the last !Cntence should read, "In patients with clinical chemistry 
data suggestive of mild to moderate liver function impairment [alkaline phosphatase > 2.5 x 
the upper limit of normal (ULN) concurrent with SOOT or SGPT > 1.5 x ULN, total body 
clearance was lowered by an average of 27", and this patient population should be excluded 
from treatment. · 

C. CLINICAL STUDIES 

This section should be revi5ed to include only the results from the three pivotal phase D trials 
in antluacycline-resistant breast cancer, that is, the indication for which approval is based. 
Include survival data, along with response rate, response duration and time to progression. 
The definition of anthracycline-resistance should be provided. 
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In addition to efficacy parameters, a tabulation of key hematoloaic and i1on-hematologic 
adverse events llOted in the 134 anthracycline-resistant patients breast cancer patients should be 
inserted here. The incidence of neutropenia (any and &J'ade 4) febrile neutropenia (include 
definition), infections (any and severe), ti'.mmbocytopenia (any and grade 4), anemia, leptic 
deaths, mucositis (any and aevere), neuJ'OICllSOI') toxicity (any and aevere), skin toxicity (any 
and aevere), fluid retention (any and severe), ICllte hypenenaitivity reactions, uthenia (any 
and severe), myaJaias, and non-septic deaths, ·should be noted for patients with "ntJrmal" and 
"elevated" LFI's at bueline. Definitions of "normal" and "elevated" LFI's should be 
provided. 

D. INDICATIONS and USAGE 
. . 

The indication wu amended on October 11, 1995, io: TAXOTBRE" (docelaXel) for Injection 
Concentrate is indicated for the treatment of patients with locally advtnced or metastatic breast 
cancer who have progressed during anthracycline-based therapy or have relapsed during 
anthracycline-based adjuvant therapy. 

E. CONTRAINDICATIONS 

The following should be added to the end of the second paragraph after • < 1,500 cells/mm••: 
"with a bilirubin > ULN, or with SOOT or SGPI' > 1.S x ULN and alkaline phosphatase > 
2.S x ULN (see WARNINGS and DOSAGE ADMINISTRATION sections). Delete the 
sentence "TAXOTERE• should not be used in patients with severe liver impairment, since 
there are no data available i11 this pa.tient population.• 

F. WARNINGS 

This section as written Is sketchy aud should be revised to lnclude "serious adverse 
reactions and potential ssfety hoards, limltatloos lo use Imposed by them, ar1d steps that 
should be taken If they occur" as c:.l.scv.ssed ID 21 CFR 201.57. 

PREMEDICATION REGIMEN: State that the optimal premedication regimen b not lcnown 
but that all patients should be premedir.ated with oral corticosteroids. Note that dexamethasone 
does not alter the oven.!.: incidence of fluid retention. Text should read: "dexamethasone 16 
mg per day for S days starting 1 day prior to TAXOTERE" administration in order to reduce 
the severity of fluid retention•. 

HEPATIC IMPAIRMENT: Tr..xt should read: "Bilirubin, SGOT or SGPI', and alkaline 
phosphatase values must be obtained prior to each cycle of TAXOTBRE• therapy and reviewed 
by the treating physician. Patients with bilin•bin > ULN, or patients with SOOT or SGPI' > 
l.S x ULN and alkaline phosphatase > 2.S x ULN should not receive TAXOTERE•. Patie1tL~ 
with isolated elevations of SOOT or SGPI' > l .S x ULN are als.> at lisle for excessive toxicity 
and a 25$ dose reduction should be considered. 
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G. PRECAUTIONS 

DRUG INTEF.AcnONS: Separate out those drugs which increaR docetaxel clearance from 
those which decrease it. 

HEMATOLOGY: The text should read: 
In order to monitor the OCClllTellce of myelotoitlc:ity, it is recommended that frequent 
peripheral blood cell counts be performed on Ill patients receivin& TAX<>TERI?. Patients 
should not be retreated widl subsequent cycles of T AXO'I'BRI? until MUtrophils recover to a 
level > lSOO c:ellslmm• and platelets recover to a level > 100,000 cells/mm'. 

A 2S !Iii dose reduction during subsequent cycles is recommendOcl following prolonged (seven 
days or more), severe ( < SOO cells/mm") neutropenia, febrile neutropenia, or grade 4 infection 
in a '!'AXOTERE.1 c:ycle. 

HYPERSENSITIVITY REACTIONS: Use of prcmedic:ations should be re-iterated in this 
section. 

CUTANEOUS: State the magnitude dose reduction recommended in patients with severe skin 
toxicity. State the frequency of tteatment discontinuations due to akin toxicity. 

FLUID R.E'I'IDffiON: State the incidence of moderate/.teVere edema, pleural effusions, 
!Jerlcardial eff'Jsions and ascites hete. State the time to onset and resolution of fluid retention. 
The bcniefiis of cortioosteroid premcdication in the 104 breast cancer patients should be 
mentioned here. Recommendations regarding supportive therapy should also be made. 

NEUROLOGIC: State the magnitude dose redl•ction recommended in patients with severe 
ncuro.\ogic toiuc1ty. State the frequency of treatment discontinuations d1Je to neurotoxicity. 

PREGNANCY: Should read: Pregnancy C'.ategory D (sec WARNINGS section). 

PEDIATPlC UJE: The sentence should !'Cid, "The safety and effectiveness ofTAXOTERE" 
:.1 pediatric patients have not been established. 

H. ADYERSE REACTIONS 

The table of adverse events should be .1pdated for the 1028 patients with •normal" liver 
function ~ts. Septic and non-teptic deaths should be included. The definition of "normal" 
should be provided. MIWe detailed discus.~on to WARNINGS or PREC...,.UTIONS sections u 
appropriate (sec 21 CPR 201.57). 

HEMATOLOGIC; Text should begin with the .11atement: "Bone marrow supy'fesSion was the 
major dose-limiting toxicity ofTAXOTERE"". Anemia should be discussed in this s:ction. 
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Reference should be made to the WARNINGS sections. 

There have been four ('1) fatal cases of ~utrointestinal hemorrhqe 1ssoci1ted with 
coqulopalhy and It leut one death due to DIC ('1 comet number); deaths should be included 
under WARNINGS. 

HYPERSENSITIVITY REACTIONS: Reference should be made to the w ARNINGS section. 

FLUID RETBNTION: In the WARNINGS teetion, state the overall incidence of fluid 
retentiou, the incidence of moderlte/leVere reactions, and the median cumulative dose to onset 
of moderate/severe fluid retention reprdless of premediCltion •. State the benefits of the S-day 
dexamethasone premediCltion. State the duration of fluid nuntion u reported for the 
TAX237 trial and for the logistii.: regression analysis in 90 patients with adequate follow-up. 
Reference should be made to the PRBCAtmONS section. 

NEUROLOOIC: AVailable infonnation on the reversibility of neurotoxicity should be 
provided. 

HEPATIC: In the WAr~lNGS section, state the incidence ot Soar or SGPT values > l.S 
x ULN, of alkaline phosphatase > 2,j x ULN, 111d of bllirubin > ULN, in the anthracycline
resistant breast cancer patient population. Adverse events related to the combination of 
transarni~ and alkaline phosphatase abnormalities should be detailed here. 

ASTHENIA: Define and state the incidence of severe asthenia. 

OTHER CLINICAL EVENTS: Mention alopecia here .. 

I. DOSAGE AND ADMINISTRATION 

Include: "For patients with locally advanced or metastatic carcinoma of the breast, 
TAXOTERE' at" dose of 100 mg/m' administered intravenously over I hour every three 
weeks has been shown to be effective after progression during anthracycline-based therapy for 
metutatic disease ':Ir relapse during anthracytline-l>ased adjuvant therapy•. 

SPECIAL POPULATIONS: Patients with billiubin > ULN, or patients with SOOT or SGPT 
> l.S x ULN aud alkaline phosphatue > 2.S x ULN should not.receive TAXOTERE•. 
Patients with isolated elevations of SOOT or SGPT > I .S x ULN may require an adjustment 
m dosage. 

J, REFERENCES 

A complete lis•ing of references shoulct be provided. 

74 



K. Patient Packqe Insert 

A patient packqe insert should be provided outlining specific directions, precautions, 
warnings or safety information patients should know to take this drug safely (e.g., patients 
should be alert to the sips and symptoms of fluid retention, and to the need to take the 
premedication u prescribed). · 

cc: 
NDA II 20,449 
HFD-lSO/ Division File 
HFD-lSO/ I. Beitz 
HFD-lSO/ R. Justi~ 
HFD-lSO/ D. Pease 
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Addendum to Medical OMcer'1 Review or NDA #20,449 TAXOTERE• (doceta:s:el) 

Objective Respomes on T;\X216 

The TAX286 ltUdy report wu IUbmitted without data listinp on November 7, 1995, and 
reviewed in Se.:tion 10 (Medical Oflic:er'1·Review of the original NDA). Data lillinp were 
requelted and 111bmitted on May 23, 1995. BM1J111e of the 1p01110r'1 decilion to limit its 
indication to anthracycline-1'Ui1tant breast cancer on October 11, 1995, it wu 11eres11ry to 
review the re1pomes for the 51 patients on thil trial. These patients, along with the 83 patients 
011 the TAX233 and TAX267 trials, are included among the 134 antlneycline-resiltant patients 
on whom approval is based. · 

" . 
Altogether, there were IS Jllltial responses reported an.: confinned for an overall response rate of 
29"/o (using sponsor's Table 28, Vol D of the May 23, 199S 111bmiuion). Relpomes were 
primarily noted in skin and lymph nodes. Respomea in lung (patients and in liver 
(patients were lllO noted. N"me responding patients eventually progressed on 
therapy, four discontinued due to toxicity, and two patients withdrew in response for 
undocumented reasons. The patients withdrawn for toxicity were: 

cc: 

edema, neuro&en10ry toxicity; 
edema, eczematous leaiom arms and legs; 
edema; and 
paresthesias, vertigo, pain in hands and feet. 

NDA # 20,449 
HFD-1 SO/Division File 
HFD-1 SO/I. Beitz 
HFD-1 SOI R. Justice 
HFD-1 SOI D. Pease 
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APR I 0 1996 

DIVISION OF ONCOLOGY DRUG PRODUCTS 
REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DAT A 

Addendum Review No. 9 

NDA No. 20,449 · 
Date(s) of Submission: March 25, 1996 

Information to be conveyed to sponsor: Yes( X ), No ( ) 

Reviewer: Margaret E. Brower, Ph.D. 

Dat' Review Completed:April 10, 1996 

Sponsor: Rhone-Poulenc Rorer 
Collegeville, PA 

Drug Name: Primary: Taxotere Other Names: Docetaxel, RP56976 

Chemical Name: sp, 20-Epoxy-l,2cx, 4, 7p, !Op, 13cx-hexahydroxytax-l l·en-9-one 4-10-
dicetate 2-bcnzoatc 13 ester with (2R,3S)-N-benzoyl-3-phenylisoserine 

Related IND~/NDAs: NOA 20-449, Addendum reviews/f\.'DA, IND 
NOA 20262 (Taxol) 

Class: Cytotoxic Antineoplastic Agent 

Indication: Locally advanced or metastatic breast carcinoma 

LABELLING REVISIONS 

IND 

The proposed labelling revision provided by Rhone Poulenc for the labelling ofTaxotere 
(OVERDOSE section) has been accepted by Pharmacology. However, the following changes 
should be incorporated: 

I. Page 4, line 7 of CLINICAL PHARMACOLOGY section: 

Change to: ... Docetaxel's binding to microtubules docs not alter the numb:r of 
protofilaments in the bound microtubules, a feature which differs from most spindle poisons 
currently in clinical use. 

The only information submitted to the agency which specifically addresses this "uniqueness" is 
an abstract (Peyrot ct al., 1993). An abstract is not sufficient information to claim this "unique" 
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property since there is no data available to evaluate. 

~ Page 10, lines 5 and 6 of PREGNANCY section: 
Change to:.:. that TAXOTERE is embryotoxic and fetotoxic (characterized by 

intrauterine mortality, increased resorption. reduced fetal weight, and fetal ossification delay). 
The doses indicated above also caused maternal toxicity. 

3. Page 13, continuing paragraph from previous page under CARCINOGENlCITY-
MUT AGENICITY-IMP AIRMENT OF FERTILITY: 

Change to: ... testicular weights were reported. This correlates with findings of a I 0-
cycle toxicity study (dosing once every 21 days for 6 months) in rats and dogs in which testicular 
atrophy or degeneration was observed at i.v. doses of S mg/kg in rats and 0.37S mg/kg in dogs 
(about 113 and I/IS the recommended human dose on a mg/m2 basis, respectively). An increased 
frequency of dosing in rats produced similar effects at lower dose levels. 

Neurotoxicity associated wiih paralysis, non-extension of hind limbs and axonal and myelin 
degeneration was observed in mice following S daily doses of lOmg/kg taxotere. The overdose 
section of the label addresses primarily single dose studies. Therefore, we accept your change to 
48mg/kg. 

RECOMMENDATIONS 
Labelling should be revised as indicated above. 

cc: 
Original NOA 
/Division File HFD-1 SO 

Margaret E. Brower, Ph.D. 
Pharmacologist 
April I 0, 1996 

/MBrower-Awaiting archival NOA 4/4 t/, J /!!/ft/ 
/JDeGeorge-Subm 3129196, retur 4/4 f1v- ; I 
/JBeitz V f 
ID Pease 
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DIVISION OF ONCOLOGY DRUG PRODJ CTS 

REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DAT A 

Addendum Review No. 8 

NDA No. 20,449 

Date(s) of Submission: December 4, 1995 

Information to be conveyed to sponsor: Yes( X ), No ( ) 

Reviewer: Margaret E. Brower, Ph.D. 

Date Review Completed: December 12, 1995 

Sponsor: Rhone-Poulenc Rorer 
Co11egevi1le, PA 

Drug Name: Primary: Taxotere Other Names: Docetaxel, RP56976 

Chemical Name: 5~. 20-Epoxy-l,2a, 4, 7~. 10~, 13cx-hexahydroxytaX-l l-en-9-one 4-10-
dicetate 2-benzoate 13 ester with (2R,3S)-N-benzoyl-3-phenylisoserine 

Related INDs/NDAs: NDA 20-449( Primary review/ taxotere, Addendum reviews/taxotere 
1,2,3,4), IND IND NOA 20262 (Taxol) 

Class: Cytotoxic Antineoplastic Agent 

Indication: L.:>cally advanced or metastatic breast carinoma, locally advanced or metastatic non
sma11 cell lwig cancer 

LABELLING REVISIONS 

The proposed labelling revisions provided by Rhone Poulenc for the labelling ofTaxotere have 
been accepted by Pharmacology with the exception of the fo11owing (changes widerlined): 

1. The original calculation for paragraph l, pg 16 was correct at .l.ll.5. and should not be 
changed to 1120. This is based on a conversion factor of20 for the dog. [0.375mg/kg 
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taxotere in dogs X 20 (conversion factor to mg/m~)/100 mg/m~ (proposed clinical dose:)] 

The paragraph at the top of pg 24 should read: 
In mice. lethality was observed following single iv doses that were > l 54mg(kg (about 4.5 
times the reconunended human dose on a mg/m~ basis): neurotoxicity associated Vllith 
paralysis. non-extension of hind limbs and myelin degeneration was observed in mice at 
I 0"1'g/kg (about Yi! the recommended human dose on a mg/m~ basis). In male and female 
rats. lethality was observed at 20mi/ki (about !:Qua! to the reconunended human dose on 
a mg/m~ basis) and was associated with abnormal mitosis and necrosis of mui.iple organs. 

RESPONSE TO DEGRADATE ISSUE 

BACKGROUND 
Nondegraded taxotere is known to be a neurotoxicant. Pathological examination of mice (study# 
A-92-641) administered a single iv dose (95mg/kg) of taXotere indicated severe destruction of 
nerve fibers of the spinal cord, sciatic and tibial nerves and demyelination of nerve fibers within 
15 days of dosing. Nerve destruction was lessened by study day 92, although complete recovery 
did not occur. 

The question therefore is how much additional neurotoxicity is produced by the degradates? 

The original requested limit of degradant RPR 112248 was 0.5% (7/27/94). Previous data on the 
ievel of this degradant in batches used for clinical trials indicated 0-0.3% with mean of 0.09%. 
The sponsor indicated that the concentration was "very low and stable" and the relationship 
between RPR 112248 and adverse events had not been analyzed. 

The original requested limit of degradant RPR 110928 is I%. 0-0.7% (mean of 0.4%) was 
previously indicated as the range of this degradate in clinical batches. The sponsor indicated that 
neurotoxicity was not a prognostic factor (specific data were not submitted). 

Concern regarding the neurotoxicity of RPR 112248 and RPR 110928 was initiated following a 
review of the 40% degradate single-dose lethality study in mice (study# RPR/RD/CRV A/SM 
93-0357) and 40% degradate 5-day lethality study in mice (RPR/RD/CRV A/SM93-0430) in 
which neurotoxicity (as exhibited by non-extension of hindlimbs and paresis ofhindlimbs) was 
exhibited with greater incidence and severity in mice administered the degr.ided taxotere solution 
(30% t in neurotoxicity as exhibited by noncxtension of hindlimbs and 90% 1 in paresis of 
hindlimbs in mice administered single doses of 40% degr .. :led taxotere equivalent to animals 
administered nondegradec! taxotere ). The cenificate of analysis of the 40% degraded solution 
listed only the 2 major degradates (RPR 73077 and RPR 70617) with an additional indication of 
•· 2-3.5% undi~closed degradation products". \Vhen the sponsor was asked to submit a listing of 
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the undisclosed degradation products. it was indicated that degradate quantities were a rough 
approximation and specifics were unavailable. Additional acute toxicity studies indicated that 
animals administered RPR 70617 and RPR 73077 did not exhibit neurotoxicity and were less or 
equally toxic to taxotere. No additional data were submitted for RPR 112248 and RPR 110928. 
Since the increased neurotoxicity of the degraded drug was not a result of the two major 
degradants ( i;; toxicity compared to taxotere ), additional data on the two degradants of concern 
(RPR 112248 and RPR 110928) were requested. 

The certificate of analysis for the 6% degraded taxotere (study# RPR/RD/CRV A/SM 94-0054) 
was not provided. Neurotoxicity ( as exhibited by absence cf hindlimb extension and paresis of 
hindlimbs) was :.1milar in d' administered nondegraded or 6% degraded taxotere and slightly 
increased in ~ ; '.dministered the 6% degraded material. The administration of the LO solution 
(60% below th~ dose at which neurotoxicity was observed) produced no indication of 
neurotoxicity from degraded or nondegraded solutions. 

Since the initial data for batches used in clinical trials (presented above) indicated that 2X the 
mean level of degradant in these batches were within the requested limit of the degradant, the 
degradant issue was deferred to clinical data to support requested le ;els without additional 
phann/tox testing. The sponsor was requested to ( 1) correlate level of degradant found in clinical 
batches with adverse neurological response associated with these batches and (2) provide a list of 
degradates with proposed rationale for grouping them according to rate of degradation. 

I. Degradant RPR 110928· The question asked that Rhone Poulenc provide the data 
from which it was concluded that the degradate was not a prognostic factor for the onset of 
neurotoxicity. The model calculati•Jn submitted indicates that there is no association between the 
incidence ofneurotoxicity in 256/644 patients (39.7%) and the concentration ofdegradant RPR 
110928. Individual patient data were not provided. 

2. Degradant RPR 112248· The requested limit for this degradate was 0.5%. The 
current data indicates that the maximum level of the degradate in clinical batches was 0.91% 
(note that this is above requested limit); a table with data from 7 pa:ients exposed to 0.8% was 
presented (see background paragraph). Previously submitted data indicates that 217 (29"/o) of 
these patients experienced neurotoxicity which is within the incidence of neurotoxicity reported 
in anthracycline-resistant patients (65%); however, 417 patients (57%) withdrew from the study 
due to disease progression and death which is > 1X that observed in pivotal trials (20% ). These 
patients may have been taken off study prior to observation of neurotoxicity. There is no 
information on 117 patients. It is necessary to provide data on a larger number of patients in order 
to ascertain neurotoxicity and death as a possible result of neurotoxicity (See Medical Officer 
review attached). Concern was conveyed to the sponsor via fax on 12/26/95 by the Medical 
Officer. 
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Based on preclinical data, requested limits appear to be acceptable. However, we refer the 
sponsor to two additi-Onal questions prior to committing to limits requested for RPR 110928 (1%) 
and RPR 112248 (0.5%). 

RECOMMENDATIONS 

The following questions should be addressed: 
1. Was the complete subset provided for degradate RPR 112248 or are there any other 
identifiable patients who were exposed to :i:0.8%? 

2. The concentration ofdegradate RPR 112248 was indentified in clinical batches up to 0.91%. 
Why was it not identified in the certificate of analysis of degraded material in the 6% 

degradate study in mice (study# RPR/RD/CRV A/SM 94-0054) or the 40% degradate single
dose lethality study in mice (study# RPR/RD/CRV AISM 93-0357)? 

Ju addition, labelling should be revised as indicated on page 1-2 of this review. 

cc: 
Original NDA 
/Division File HFD-1 SO 
/MB rower 
I JDeG-:orge 
/JBeitz 
ID Pease 

~ 
Margaret E. Brower, Ph.D. 
Pharmacologist 
December 13,1995 
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DIVISION OF ONCOLOGY DRUG PRODUCTS 
Rt:VIE\V AND EVALUATION OF PHA.R.\IACOLOGY AND TOXICOLOGY DATA 

Addendum Review No. 7 

NDA No. 20,449 

Date(s) of Submission: May 23, 1995 

lr:formation to be conveyed to sponsor: Yes(X), No () 

Reviewer(s): Margaret E. Brower, Ph.D. 

Date Review Completed: 

Sponsor: Rhone-Poulenc Rorer 
Collegeville, PA 

Drug Name: Primary: Taxotere Other Names: Docetaxel, RPS6976 

Chemical Name: 5 B, 20-Epoxy- 1,2 a. 4, 7 B. IO B, 13 a·hexahydroxytax· 11-en-9-one4- 10-
dicetate 2-benzoate 13 ester with (2R.3S)·N-benzoyl-3-phenylisosenne 

Additional Preclinical Studies Received: 

RPR/RD/CRV A/SM 94-0054 RP 36976 (6% Degnded Solution) and RP !>.1976 
(Solution of Non-degraded Material): Single-Dose Intravenous Lethality Study In Mice. 
Conducted byRhone·Poulenc Rorer. Centre de Recherche de Vitry·Alforville, Alforvillc, France 
in 1994 according to OECD and Japanese GLP. 

Methods: 
species: Crl:CD-l(ICR)BR strain (5 mice/sex/group) [Different strain from previous 
studies] 
drug: 
dosage: 

Non-degraded taxotere or 6% degraded solution of taxotere 
75, l20mg/kg in <f; 65, IOOmg/kg in~ [control group administered PS80 
vehicle diluted in 5% glucose solution at concentrations of 10% (~)or 12% 
( </} 

route: Single iv dose. 14 day recovery 
age, wt.: 6 weeks; 22-24g<f; 17-19g~ 

Taxotere (batch FCH 158) was stored at 4 •c for 23 months resulting in a 6% degrad:d 
solution; ~ were administered 2.6 (65mg/kg) and 4.0 mg/ml (IOOmg/kg) and o" were 
administered 3.0 (75mg/kg) and 4.8mg/ml ( l 20rng/kg). Correspondi!1g sclutions of nondegraded 
taxotere (batch l 5PROC92325) were administered to separate groups of animals. 

Degradate RPR 110928 was listed in the analysis reference of degraded solution in a 
concentration of 0.4%; degradate 112248 was not identified. 
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Results: 
Mortality: 

Males Females 

Dose (mg/kg} Morality Dose (mg/kg) Mortality 

Control 0 015 0 015 

Undegraded 75 015 65 015 
Taxotere 

120 315 100 015 

6% Degraded 75 015 65 015 
Taxotere 

120 2!5 100 2/S 

Mortality was increased in HD~ administered 6% degraded taxotere (40%) as compared to the 
undegraded drug; mortality was not increased ind'. Mortality occuned I day following dosing. 

Clinical observations: 
Convulsions, reduced motor activity, dyspnea. prostration and ataxia were observed for 4 

days in HD d' and 9 administered degraded and nondegraded taxotere and 3/5 controls. In 
addition. 115 LDd' administered the nondegraded drug exhibited tnmsient convulsions. The 
incidence of absence of spontaneous hind fimb extension and paresis of hind limbs was observed 
throughout the recovery period in HD anin1als administered degraded and nondegraded taxotere 
and was slightly increased in HD animals administered the degraded drug. 

Incidence of neurotoxicity in mice administered degraded and nondegraded ta.xotere 

Males Females 

Dose( mg/kg) Absence Paresis of Dose( mg/kg Absence Paresis of 
of hindlimb of hindlimb 
hindlimb hind limb 
extension extension . 

Control 0 015 015 0 015 015 

Non- 75 015 015 65 015 015 
degraded 

120 212 212 100 315 015 taxotere 

6% 75 015 015 65 015 015 
degraded 

120 3/3 3/3 100 3/3 1/3 taxotere 

Body Weight: 

• 

Body weights of HD d' administered degraded and nondegraded taxotere were depressed 
from 4-22·;", and 8-19%, respectively, from study days 3 to 15 when compared to concurrent 
controls. Body weights of LD d' were depressed 9 and 12% for degraded and nondegraded 
animals. respectively, on study day 8; body weights were similar to concurrent controls on days 3 
and 15. Body weights of HD~ administered degraded taXotere were depressed 9-13% with 13% 
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depression on study day 8 and slight recovery to 9% de~ression on day 1 S; body weights of * 
administered nondegraded taxotere were depressed 7 -8 Vo with full recovery in body weight by 
day 15. Body weights of LO ~ administered nondegraded taxotere were similar to concurrent 
controls. · 

A-92-641 
Conducted by 

Report on NeurotoxlcolocJcal Study of RP 56976 in Mice. 
OLP status of study not 

reponed. Individual data were not reported. 

Methods: 
species: 

drug: 

dosage: 
route: 
age: 

Resulti.: 

<f CD1F1 (Crj: CDF 1, SPF) strain (lOmice/control group; 35mice/treated group) 
[Different strain from previous studies] 
Nondegraded taxotere (lot # CB0554F.) in PS 80 diluted with 5% glucose 
[stability of stock solution indicated te> be S hours] 
95 mg/leg [control (p'oup administered PSSO vehicle] 
Single iv dose, 119 day recovery 
6 weeks 

Mortalit; and clinical observations: 
There were 3135 deaths in taXotere-treated animals (2 animals died inunediately 

following dosing). Nonextension ofhindlimbs was observed in all treated animals from study 
days 4-30 and days 35-70 with l animal exhibiting nonextension to study termination; 
nonextension was most severe on days 15-20. Decreased motor activity was observed in 21 
treated animals from study days 3-27. Abnonnal gait was observed in 8 treated animals from 
days 12-22. 

Body Weight: 
Body weight gain of treated animals was depressed on study day 8; weight gains began to 

recover following day 8. No further infomtation was provided. 

Behavioral Examination: 
20133 treated animals were not able to remain on the rotating rod for 60 seconds on study 

day 14; 2 treated animals continued to fail the examination on day 119. S/33 treated animals 
showed abnomtality with the suspension test on day 14; animals recovered the examination by 
day 58. "Incidental significance" was reponed between dosed and control animals for the test of 
hindlimb grip strength on day 28. 

Pathological Examination: 
Animals sacrificed during the study exhibited atrophy of thymus, testes and 

~pididymides. 
Destruction of nerve fibers of the spinal cord, and sever~ destruction of sciatic and tibial 

nerves was n:poned in treated animals on day 15. Myelination of nerve fibers was reponed to be 
lessened or absent. Destruction of nerve fibers of the spinal cord was reponed to be more severe 
by day 29; severe destru~tion of nerve fibers and absence of myelination was again reponed. 
Destruction of nerve fibers of sciatic anJ tibial nerves lessened by day 59; spinal cord destruction 
remained similar. Destruction of spinal cord, sciatic and tibial nerve fibers was lessened by study 
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92, although not recovered 1•1hen compared to concummt controls. No individual data were 
reported. 

Electron Microscopic Examination: 
Degeneration and condensation of axoplasm and swelling of a.xons were observed in 

nerves of the spinal cord of treated mice on study day 15. Basal lamina of nerve fibers was 
loosened and detached from Schwann cells. The study author indicated that early stage 
regeneration of nerve fiber (few axons surrounded by basal lamina and few axons with thin 
myelin sheath) was obseNed by study day 15. 

CONCLUSIONS: 

Neurotoxicity. as measured by absence of hindlimb extension and paresis of hind limbs, was 
similar in <!' administered nondegraded or 6% degraded taxotere. Using the same method of 
examination, neurotoxicity was sliahtly increasea in ~ administered the 6% degraded material. 

Based on preclinical data, recu1csted degradate limits appear to be acceptable. However, we refer 
the sponsor to two additional questions prior to committing to limits requested for RPR 110928 
(1%) and RPR 112248 (0.S%). 

RECOMMENDATIONS: 

The following questions should be addressed: 
1. Was the complete clinical subset provided for degradatc RPR 112248 or are there any other 

idc:ntifiable patients who were exposed to :a.0.8%? 

2. The concentration of degradate RPR 112248 was indentified in clinical batches up to 0.91%. 
Why was it not identified in the certificate of analysis of degraded material in the 6% 

degradate study in mice (study# RPR/RDICRV NSM 94-00';4) or the 40% degradate single
dose lethality study in mice (study# RPRIRDICRV A/SM 93-0357)? 

cc: 
Original NOA 
/Division File HFD-150 { 
!MBrowcr ~- {Ci 
I JDeGeorgc 'v--·. . ,, , . 
I JBeit:z ~ \ 
IDPease '1 'J 

Margaret E. Brower, Ph.D. 
Pharmacologist 
Decembc; 21, 1995/January 25, 1996 
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DIVISION OF ONCOLOGY DRUG PRODUCTS 
REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA 

Addendum Review No. 6 

NDA No. 20,449 

Date(•) of Subml11lon: July 21, 1995 

Information to be conveyed to sponsor: Yestf' No~ 

Reviewer: Margaret E. Brower, Ph.D. 

Date Review Completed: August 28, 1995 

Sponsor: Rhone-Poulenc Rorer 
Collegeville, PA 

Drug Name: Primary: Taxotere Other Names: Docetaxel, RP56976 

Chemical Name: Sp, 20-Epoxy-1,211, 4, 7p, IOP, 1311-hexahydroxytax-l l-en-9-one 4-10-
dicetate 2-benzoate 13 ester with (2R,3S)-N-benzoyl-3-phenylisoserine 

Related INDs/NDAs: NOA 20-449( Primarv review/ taxoterc, Addendum reviews/taxoterc 
1,2,3.4 ), IND , IND . NOA 20262 (Taxol) 

Class: Cytotoxic Antineoplastic Agent 

Indication: Locally advanced or m::wtatic breast carinoma, locally advanced or mewtatic non
small cell lung cancer 

LABELLING 1SSUES 

Labelling changes were submitted to the sponsor with the primary NDA review on -January25, 
1995. However, labellL'lg changes were not incorporated in the Labelling Update dated July 21, 
1995 anc.I submitted July 26,1995. The following changes must be incorporated. 

l. Delete 3 paragraphs, Pl.Ile 4, line 4 under CLINICAL PHARMACOLOGY which begins . .. 
. . and ending with ... 

2. CONTRAINDICATIONS pg.8 Delete paragraph 3 of Contraindications (T AXOTERE 
may cause fetal hann ... ) 

3. WARNINGS pg 10 Insert the following as the ftnal paragraphs of the section: 

...... ~ . ' 



Prqnancy 

T AXOTERE can cause fetal harm when administered to prejnant women. Studies in both rats 
and rabbits at doses equal to or greater than 0.3 and 0.03mglkg/day, respectively (about I /50 and 
1/300 the daily maximwn recommended hwnan dose on a mg/m2 basis), administered during the 
period of organogenesis, have shown that T AXOTERE is embryotoxic and fetotoxic 
characterized by intrauterine mortality, increased resorption, reduced fetal weight, and fetal 
ossification delay. Doses indicated above did not produce maternal toxicity. 

There are no adequate and well-controlled studies in pregnant women using T AXOTERE. If 
T AXOTERE is used during pregnancy, or if the patient becomes pregnant while receiving this 
drug, the patient should be apprised of the potential hazard to the fetus or potential risk for loss 
of the pregnancy. Women of childbearing potential should be advised to avoid becoming 
pregnant during therapy with T AXOTERE. 

4. Delete paragraph under Carcinogenicity, Mutagenicity, and Impairment of Fertility on pg 12, 
replace with: 

Carcinoaenesis, M1.ta1enesis, and Impairment of Fertility 

No studies have been conducted to assess the carcinogenic potential ofTAXOTERE. Taxotere 
has been shown to be clastogenic in the in vitro chromosome aberration test in CHO-Kl cells and 
in the in vivo micronucleus test in the mo~. However, it did not induce mutagenicity in the 
A mes test, or the CHO/HGPRT gene mutation assays. T AXOTERE produced no impairment of 
fertility in rats when administered in multiple iv doses of up to 0.3mg/kii (about l/50 the 
recommended hwnan dose on a mg/m2 basis) . However, decreased testicular weights were 
reported. This correlates with findings of a 10-cycle (dosing IX every 21 days for 6 months) 
toxicity study in rats and dogs in which testicular atrophy or degeneration was observed at iv 
doses of Smg/kg in rats (about 1/3 the recommended human dose on a mg/m2 basi~) and 
0.375mg/kg in dogs (about 1/15 the recommended hwnan dose on a mglm2 basis). Increased 
frequency of dosing in rats produced similar effects at lower dose levels. 

S. Delete current pregnancy labelling for Category X (pg 12) under PRECAUTIONS, replace 
with the following: 

Pregnancy Category D (see WARNINGS) 

6. Delete paragraph Nursing Mothers on pg 13, Replace with: 

It is not known whether TAXOTERE is excreted in human milk. Because many drugs are 
excreted in hwnan milk, and because of the potential for serious adverse reactions from 
T AXOTERE in nursing infants, mothers should discontinue nursing prior to taking the drug. 

7. Include as final paragraph of OVERDOSE section. 

In mice, lethality was observed following single oral doses that were 2 I 56mg/kg (about 4.5 times 
the recommended hwnan dose on a mg/m2 basis); 11eurotoxicity associated with paralysis, 
nonextension ofhindlimbs and myelin de~eneration was observed in mice at lOmg/kg (about 'II 
the recommended hwnan dose on a mg/m basis). In male and female rats, lethality was observed 



at 64 and 12lmf!!. respectively (about 4 and 7 times, respectively, the recommended human 
dose on a mg/m basis) and was associated with abnormal mitosis and necrosis of multiple 
organs. 

Recommendation 

The phannacology/toxicology section of the labelling for Taxotere is approvable with the above 
revisions. 

cc 
Original NOA 
/Division File HFD-150 
/Beitz ~ D ~ 

,...-'' 
/Pease d~ i- ~ 1 /DeGeorge · / , 7 

/Brower (revi 0123/95) 

Margaret E. Brower, Ph.D. 
Phannacologist 
August 28, 1995 



DIVISION 01'' ONCOLOGY DRUG PRODUCTS 
REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA 

Addendum Review No. 5 

NDA No. 20,449 

Date(s) of Submission: August 17, 1995 

Information to be conveyed to sponsor: Yes( ), No ( X) 

Reviewer: Margaret E. Brower, Ph.D. 

Date Review Completed: August 28, 1995 

Sponsor: Rhone-Poulenc Rorer 
Collegeville, PA 

Drug Name: Primary: Taxoterc Other Names: Docetaxel, RPS6976 

Chemical Name: Sp, 20-Epoxy-l,2u, 4, 7p, IOP, 13u-hexahydrc:xytax-l l-en-9-one 4-10-
dicetate 2-benzoate 13 ester with (2R,3S)-N-bcnzoyl-3-phenylisoserine 

Related INDs/NDAs: NOA 20-449( Primarv review/ taxoterc, Addendum reviews/taxotere 
1.2.3,4), IND IND . NOA 20262 (Taxol) 

Class: Cytotoxic Antineoplastic Agent 

l11dication: Locally advanced or metastatic breast carinoma, locally advanced or metastatic non
small cell lung cancer 

Additional Preclinical Study Submitted: 

BOZOIR-576 Teratological Study in Rats Treated Intravenously with RP-56976. 
Conducted by 

GLP status not reported. 

species: 
drug: 
dosage: 

ro:ite: 

Crj:CD(SD)SPF rats (60o', 1609\, 13 weeks of age, BW/~: 259-322g 
Taxotere, Lot No. GVR 1093 
0.3, 1.0, 3. 7 mg/kg/day dosed on 3 successive days including gestational days 6-
8, 9-11, 12-14, and 15-17 
iv 

LO, MD, and HD dams dosed on gestation days 12-14 exhibited vaginal hemorrhage and 
paleness of the extremities with death of 2/9 MD dams of this dosing period on gestation day 17. 
HD dams dosed on gestation days 9-11 also exhibited paleness ofextremitites with death of2/10 
9 on day 17; death W&S attributed to hypothemtia. Emaciation was observed in MD dams dosed 
on gestation days 9· 11 and 12-14, and in HD dams dosed on gestation days 6-8, 9-11, and 12-14. 



Maternal body weights were depressed up to 6, 32. 28, and 11 % in MD q, and 34, 38, 44. and 
24% in HD~ dosed on gestation days 6·8, 9-11, 12-14, and 15-17, respectively, when compared 
to concurrent c<>ntrols. Maternal food consumption was depressed inconsistently throughout the 
study lluration from 48-89% in MD ~ and 37-90% in HD i when compared to concurrent 
controls; depression of food consumption was dependent on dosing schedule. Microscopic 
observations in dosed llnimals included atrophy of the thymus, hypertrophy 01 atrophy of the 
spleen, and pale livers. 

The following table illustrates the increase in the number of embryo-fetal deaths and decrease in 
the number of live fetuses from dams dosed with taXotere. The embryo-fetal death rate was 
-100% in MD and HD ~ dosed on gestation days 9-11 and 12-14, and HD q dosed on gestation 
days 6-8. Body weights of live fetuses were depressed 18-21% in the LD(day12-14) group, 15-
17% in the MD (dayl2-14 and 15-17) groups, and 26-28% in the HD (day 15-17) group. The 
number of corpora lutea and implantations were similar in dosed and control g. 

External Examination ofF1 Fetuses from Dams Treated Intravenously with Taxotere 

Dose Dosing No. of resorhed or dead fetuses No.of Fetal Body Weight 
(mg/kg) Period live mean (g) 

(gestation fetu.,es 
days) 

Total Early Late Male Female 
Resorb Resorb -

control 6-17 7 7 0 146 3.90 3.70 -
0.3 6-8 7 6 I 119 3.92 3.73 ---

9·1 I 44 41 3 119 3.71 3.3 I 

12-14 52 43 9 87 3.23 2.94 

15-17 12 12 0 149 3.85 3.56 

1.0 6-8 15 14 I 145 3.65 3.47 

9-11 164 164 0 0 ··- ---
12-14 106 104 2 3 3.27 ---
15-17 13 10 3 147 3.34 3.17 

3.7 6-8 138 137 I 6 2.71 3.19 

9·11 139 139 0 0 --- ... 

12-14 122 116 6 0 -· ... 

15-17 7 6 I 132 2.83 2.72 

External malformations of fetuses included gastroschisis in 2174 MD (day6-8) fetusu, 
omphalocele accompanied by brachyury and anal attesia in 1/2 HD (day6-8) fetuses and 
thoracogastrochisis accompanied by talipes varus in 112 fetuses from the same litter. The 



historical incidence of these malformations was not indicate Increased skeletal variations were 
exhibited in the cervical ribs of 18174 MD (day6·8) fetuses; rc:duced ossification was exhibited 
in 73174 MD (day6-8), 77177 MD and 67/67 HD (day! 5-17) fetuses. There were no visceral 
abnormalities. 

Taxoterc was maternally toxic at doses 21.0mg/kg (6mg/m2
). The hi~hest incidence of embryo

fetal deadls occurred in dams ai:!ministercd doses 2 l .Omg/kg ( 6mg/m ) during gestation days 9-
14. 

Recommendation 

The pharmacology/toidcology section of the labelling for Taxotere should incorporate the study 
reviewed above. 

Original NDA 
/Division File HFD-150 ( 

~:: ff ~11 '--fDeGeorge eJ fQ(""°~ 
!Brower 

Margaret E. Brower, Ph.D. 
Pharmacologist 
August 28, 1995 
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DMSION OF ONCOLOGY AND PULMONARY DRUG PRODUCTS 
REVIEW AND EVALUATION OF PHARl\IACOLOGY AND TOXICOLOGY DATA 

NDA No. 20,449 

Addendum 4 to NDA 

Date(s) of Submission: January 30, 1995 
Received by Reviewer: February 27, 1995 (Chemistry 

submission) 

Information to be conveyed to sponsor: Yes(X ), No () 

Reviewer(s): Margaret E. Brower, Ph.D. 

Date Review Completed: May 8, 1995 

Sponsor: Rhone-Poulenc Rorer 
Collegeville, PA 

Dru1 Name: Primary: Taxotere Other Names: Docetaxel, RPS6976 

Chemical Name: 5 B, 20-Epoxy· 1,2 a, 4, 7 B, 10 B, 13 a-hexahydroxytax· 11 ·en-9-one 4- 10-
dicetate 2-ben"Zoate 13 ester with (2R,3S)-N-benzoyl-3-phenylisoserine 

Issue: Degradation products of taxotere/ Additional submitted data 

Degradation products of RP 56976 (RP 73077, RPR 110928, RPR 108771, RP 70617 and 
RPR112248 +X): Single-dose intravenous lethality study in mice (RPR/RD/CRVA/SM 94-
0087) Rhone-Poulenc Rorer, Centre de Recherche de Vitry-Alfortville, Alfonville, France, April, 
1994 

The accelerated degradation ofa stock solution ofRPR 108771( oxidation product of RP 56976) 
resulted in a solution containing the major and minor degradates of taxotere. The sponsor 
indicated that since direct degradation of RP 56976 does not result in sufficient amounts of the 
degradates and many of the products are difficult to isolate individually, the degradates would be 
studied as a mixture resulting from the degraded oxidation product. 

RP 73077 was indicated to be the major degradate ofRPR 108771 (indicated to be the secondary 
degradate ofdocetaxel in previous studies and product specs) with a concentration of20.5mg/ml. 
Minor degradates reponed for this study included RPR 110928, RPR 108771, RPR 70617 and 
RPR 112248 + X at concentrations of 5.1, 1.2, 0.6, and 0.2mg/ml, respectively Based on these 
individual concentration levels and the total calculated concentration reported to be 40mg/ml. an 
additional unknown with a concentration of 12.4mg/ml, has not been reported in this mixture. 
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Degraded RPR 10877 was administered to CD2F/CrlBR mice (5 mice/sex/group) at doses of80 
or 120mglkg (240 and 360 mgt'm2

) per iv infusion (degradate solutions of3.2 and 4.8mgt'ml 
prepared from stock solution; dosing volume, 25ml/kg; rate of administration, I ml/min). RPR 
703 77, the major degradate of the oxidation product, was administered at the same dose levels in 
"pure" fonn as a standard for comparison. Two vehicle controls were administered: So/oglucose 
containing 12% polysorbate 80 and So/oglucose containing 8% polysorbate 80, corresponding to 
the respective concentrations of polysorbate administered to the dosed groups. 

Measurements and observations 

Daily 
Predosing and days 3, 8, and 15 

Mortality, clinical observations 
Bodyweight 

Macroscopic and microscopic examinations were not performed. 

Mortality and clinical observations 

Deaths occurred in 2/10 (!male, I female) IID mice administered RP 73077 and 2110 (males) IID 
mice administered the degradate mixture within 3 0 minutes of dosing. Deaths were also observed 
in 2/10 concurrent controls (I accidental death on day 3). There were no deaths in LD animals. 

Convulsions, reduced motor activity, dyspnea and prostration were observed immediately 
following dosing oflID animals for a period of approximately 2 hours. Low dose animals and 
concurrent controls fro111 both groups exhibited reduced motor activity for a period of 30 minutes. 
Red colored urine was observed sporadically in control and treated animals as a result of 
polysorbate administration. 

Body weights 

There were no significant changes in body weights of dosed animals. 

Sponsors' conclusion: 

The mixture of degradation products and RP 703 77 have comparable toxicity. Since RP 703 77 is 
less toxic than taxotere, it is unlikely that the presence of the degradation products will modify the 
toxicity of taxotere. 

Study deficiencies: 

1. No comparison of degradates to positive control (nondegraded taxotere) demonstrating 
relative toxicity. 
2. Macroscopic and microscopic observations were not conducted. 
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Taxotere Degradates 
Mouse' Humanb 

Degradate Cone. of Dosed Dosed Comments Proposed Proposed Propos 
Total Cone. Cone. Cone. of Dose Dose 
(mg/mL) (mg/kg) (mg/m1) Total(%) (mg/kg) (mg/m2 

70617 0.6 2.0 6.0 no 4 0.1 4 
neurotox; 
• toxic/tax; 
LD10• 
363mg/m2 

73077 20.5 64.3 192.9 no 2.5 0.0625 2.5 
neurotox; 
<t~ ·de/tax; 
LD1o"' 
513mg/m2 

110928 5.1 16 48.0 no data' 1 0.025 1 

108771 1.2 3.8 11.4 no data no spec 
requested 

112248 0.2 0.6 1.8 no data' 0,0125 0.5 
+X 0.5(1122 

48) 

73079 no data no spec 

101118 no data no spec 

!02049 no data no spec 

66779 no data no spec 

102512 no data no spec 

104952 neurotoxic; no spec 
>toxicity/ requested 
taxotere 

104953 <toxic/ no spec 
taxotere requested 

a Individual degradate data from Study No. RPR/RD/CRV NSM 94-0087 (no histopathology) 
b Basis: IOOmglm' proposed human dose 
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c Degradates of concern based on 40% degradate studies (Study Nos. RPR/RD/CRV A/SM 93-
0357 and RPR/RD/CRV A/SM 93-0430) 

Submission received-from sponsor dated May 10, 1995 indicated the limit of quantification for 
each of the products of degradation to be 0.1%; the sponsor indicated the limit of detection to be 
0.2% during the telecon of May 5, 1995. 

Conclusions and Recommendations: 
I. Comparison of the individual degradate doses administered to mice and doses proposed 
clinically indicate that mice received higher doses than those requested for drug product 
specification on a mg/m2 basis. However, the study from which these concentrations were 
determined did not demonstrate relative toxicity to nondegraded taxotere and did not perform 
macroscopic or rrjcroscopic observations. There was no indication of clinical examination for 
neurotoxicity in these animals. 

2. Even though neurotoxicity was increased in the 40% degradation studies (Study Nos. 
RPR/RD/CRV A/SM 93-0357 and RPR/RD/CRV A/SM 93-0430) as compared to undegraded 
taxotere, histopathology was also not performed. 

3. In order to provide data for unanswered questions and to set limits of degradants for 
approvability if requested clinical data are not fonhcoming. Pharm/Tox has requested the 
following study to be performed. 

Recommended additional study to Rhone Poulenc on 5/5/95 (telecon): 

Repeat of degradant study (RPR/RD/CR VA/SM 94-0087) conducted with 5 daily doses; study 
should indicate quantities of each degradant with detailed analytical methodology used to 
determine concentrations. The study must demonstrate relative toxicity of degradants and 
undegraded taxotere (positive control). The mouse strain used in previous studies should be 
repeated (CD~F1 ). Clinical observations for hindlimb paralysis and nonextension ofhindlimbs, and 
histopathology of the sciatic nerve should be included. 

Margaret E. Brower, Ph.D. 
Pharmacologist/Toxicologist 
May 22, 1985 
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cc: 
Original NOA 
/Division File HFD· l SO 
/MBrower Reviewed S/8/95, resubmitted S/22195 

~~~eorge S/8195 I l ui . s(" 't I>-
/DPease 

J 
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DMSION OF ONCOLOGY AND PULMONARY DRUG PRODUCTS 
REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA 

Addendum 3 to NDA 
NDA No. 20,449 

? .,'1_,{. 'f-1-'s" 
Date(s) or Submission: March 30, I 99S, April I 0, 1995 
Received by Reviewer: April 6, 1995, April 13, 1995, 

May I, 1995 

Information to be conveyed to sponsor: Yes( ), No ( X) 

Revlewer(s): Margaret E. Brower, Ph.D. 

Date Review Completed: April 12, 1995, April 

Sponsor: Rhone-Poulenc Rorer 
Collegeville, PA 

Drue Name: Primary: Taxotere Other Names: Docetaxel, RP56976 

Chemical Name: 5p, 20-Epoxy-l,2a , 4, 7P, top , 13a-hexahydroxytax-11..en-9-one 4-10-
dicetate 2-benzoate 13 ester with (2R.3S)-N-benzoyl-3-phenylisoserine 

Additional Preclinical Studies Submitted: 

12-Cycle toxicity study in cynomolgus monkeys (each cycle consisting of a single intravenous 
infusion every 3 weeks) over a 9-month period. Report No. RPR/RD/CRV NSM 92-0292. 1994. 

Pulmonary toxicity of different formulations in male rats following a single-dose intravenous 
administration. Report No. RPR/RD/CRV NSM 94-0098. 1994. 

4-Week intravenous toxicity study ofpolysorbate 80 in rats. Study No. RP931221994.1994 

T 01icolo1Y review: 
12-Cycle toxicity study in cynomolgus monkeys (each cycle consisting or a single 
intravenous infusion every 3 weeks) over a 9-month period. Report No. RPR/RD/CRV NSM 
92-0292. 

The study was conducted at Rhone-Poulenc Rorer, Centre de Recherche de Vitry-Alfortville, 
Alfortvillc, France in 1994; the study was not conducted according to GLP. Taxotere (batch 
#FCH 162; purity I 00% in a 40mg/ml stock solution of polysorbate 80) was administered to 
cynomolgus monkeys (3 animals/sex/group) at doses ofO, 25, or 50mg/m2 per iv infusion (dosing 

/ 



volume 1.4, 2.0·2.6, and 4.3-4.9ml/kg, rate ofinfusion I ml/min) once every 3 weeks for a total of 
12 doses. 

Mensuremenu and observations 

Daily 

One week prior to necropsy 
(control and LO) 

Weekly 

Pretreatment, 6· 7 days, 
and 3 weeks following each infusion 

Pl111ma dru1 concentrations 

Mortality, clinical examination 

Complete physical examination with particular 
attention to potential presence of edema 

Body weight 

Hematology, clinical chemistry 

Blood samples were obtained for plasma drug concentrations following the first and eighth 
infusion (9 study intervals); results were not reported. 

Data on plasma drug concentrations received from Rhone-Poulenc on 511195 following request: 
Plasma ii:vels were dtMrrnined on day I immediately following dosing and 24 hrs following 
du~ing in LD and HD monkeys. Immediately following dosing, plasma levels ranged from 

•Ug/ml and ug/mJ in males and females administered 2Smg/m2/day, respectively; 
plasma levels ranged from ug/mJ and ug/ml in males and females administered 
50mg/m2/day, respectively. Plasma levels of0.46, 0.82, and 0.86 reflected those animals with 
edema at the infusion site. Plasma levels of taxotere were not detected 24 hours following dosing 
in males or females. 

Plasma levels were also determined on pooled blo~d samples at S, 15, 30 min. and 2, 6, 10 and 24 
hours following dosing of LO animals. Plasma levels were 0.63 and O.S7ug/ml in males and 
females, respectively, S mins following dosing. Fifteen mins following dosing, plasma levels 
decreased to 0.11 and 0. i 7ug/mJ in LO males and females, respectively. Taxotere was not 
detected at 30 mins following dosing. Taxotere appears to rapidly disappear from the circulation. 

Mortality 
Due to severe toxicity, monkeys administered a single dose of S0mg/m2 were removed 

from the study; 4/6 monkeys (3 males, !female) were sacrificed moribund on study days 8, 9, 15, 
and 16. One male administered 2Smg/m2 was sacrificed moribund on study day 123 due to a 
severe injury to the right paw. Animals which completed the study were sacrificed 3 weeks 
following the final treatment. 

Clinical observations 
Within 2 weeks following the first infusion, 4/6 monkeys (3 males, I female) administered 



SOmg/mi exhibited reduced motor activity, hyporeac::tivity, severe hypothennia. and sevl're 
diarrhea; multiple cutaneous lesions were observed in two of the animals (I/sex). Ataxia and 
tremllrs were exhibited in lHD male and female, respectively. No edema was observed following 
the first treatment. · 
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Mod.-.rate to severe diarrhea was observed up to S days following each 25mg/r.1i infusion 
in up to 416 animals for a duration of up to 8 days. Vomiting was observed sporadically following 
infusion in two LO animals; one control was observed to vomit on one occasion. Facial erythema 
was exhibited following infusion in one LO and control animal. No edema was observed. 

Body wei11hts and food consumption 
Body weights of HD monkeys were depressed 9-18% when compared to pretest 

weights. Body weights of LO monkeys were depressed S-10% following the first infusion when 
compared to pretest weights; body weight gains remained lower than control weight gains in male 
monkeys. 

Food consumption was determined qualitatively. Food consumption was depressed in HD 
monkeys until sacrifice and in monkeys administered 25mg/m1 following the first infusion only. 

HematololY 
Red cell indices (red cell counts, hgb, hct) were depressed up to 26% when compared to 

pretest values in one HD male sacrificed moribund on day 15; red cell indices of other HD 
monkeys were similar to pretest values. Leukocytes were depressed 36-93% in HD animals when 
compared to pretest values following the initial infUsion. 

Red cell indices were depressed up to 30% in LD animals when compared to pretest 
values within I weclr following each infusion; associated depressions in reticulocyte counts (up to 
80%) were observed in these animals. Males were effected to a greater extent as compared to 
females. Partial hematological recovery associated with reticulocytosis was exhibited in week 3 
following each infusion period. Leukocytes were depressed ".'0-80% in these animals when 
compared to pretest values following each infusion; lymphocyte and neutrophil counts were 
depressed approximately 62 and 99% of pretest values, respectively. Rebound hyperplasia of 
white cells occurred during week 3 following each infusion period. Platelet counts appeared to 
follow a similar pattern. 

Clinical chemistry 
Cholesterol and glucose levels were increased 30-50% and up It 74% respectively in LO 

animals when compared to pretest values within I week of infusion; levels returned to control 
range within 3 weeks of infusion. 

Organ wei11hts 
Organ weights of HD animals were not measul'ed. Absolute thymir. and pituitary weights 

of LD monkeys were slightly depressed; absolute liver, lung, heart. thyroid, prostate, uterus, 
ovarian, and spleen weights were increased as compared to concurrent controls. Increased 



absolute weights ranged up to 45%; relative weights of these organs were slightly increased. 
There were no correlating macroscopic findings. histopathological observations were not 
performed. 

Macroscopic observations 
Macroscopic observations were unremarkable. There was no evidence of edema. 

Histological e>Caminations were not performed. 

Pulmonary to1iclty or different rormulations in male rats rollowina a sinale-dose 
Intravenous administration. Repon No. RPRIRD/CRVA/SM 94-0098. 1994. 

The study was conducted at Rhone-Poulenc Rorer, Centre de Recherche de Vitry, 
Alfortville, France in 1994 according to GLP. Taxotere (batch# FCH 160, purity 98.1%) was 
administered iv to Sprague-Dawley rats in an 80mg/ml non-filtered polysorbate solution, a 
80mglml filtered (0.22um) solution, and a 40mglml filtered (0.22um) solution; formulations 
containing concentrations of I and 2 mg/ml taxotere were prepared from these solutions. Dose 
levels were IO and 20 mg/kg/day in taxotere-treated animals; controls received 5% glucose 
solution containing 5% polysorbate or 0.9% NaCl solution containing So/o polysorbate. 
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A previous single-dose iv toxicity study in rats (RPR/RD/CR VA/SM 700) conducted at 
doses of I 0, 2.0, 30, and 40mg/kg taxotere resulted in single cell necrosis in the lung. The 
formulation used was prepared by dilution of an 80mglml non-filtered polysorbate stock solution 
in S% aqueous glucose. Since these changes were not observed in subsequent multidose studies at 
less concentrated ( 40mglml) and filtered polysorbate solutions, the pulmonary changes were 
considered by the study author to be a result of precipitation of taxotere during dilution of the 
non-filtered stock solution and subsequent accululation of panicles in the lung. The purpose of 
this study was to investigate the pulmonary toxicity of intravenous formulations of taxotere 
prepared from different stock solutions. Dose levels of I 0 and 20mg/kg corresponded to dose 
levels which produced pulmonary changes in the earlier study. 

Measurements and Observations 

Daily 

Weekly 

Day 4 and day 29 

Mortality, clinical observations 

Bodyweight 

Sacrifice 3 and 28 days following dosing; organ weights, macroscopic 
examination and histopathoiogy of lungs and testes 



Visual Appearance of administered solutions 
Following administration of formulations, visual appearance of 80mg/ml filtered and non· 

filtered solutions appeared cloudy and contained a precipitate, whereas the 40mg/ml filtered 
solution appeared clear. 

Mortality and clinical examination 
No mortality occurred during the study. Alopecia was observed in all HD animals. 

Body weight 
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Body weights of LO rats were depressed 19-26% from study days g to 28 when compared 
to concurrent controls. Body weights of HD animals were concurrently depressed 29-37% during 
this same study duration. 

Organ weights 
Depressions in lung weights were dose-related; absolute and relative lung weights of HD 

animals were = 12% lower than weights of control and LD animals. There were no other organ 
weights measured. 

Macroscopic and microscopic observations 

Only male rats were examined microscopically; in addition, histopathology was restricted 
to lungs and organs with macroscopic changes (testes). 

Soft and/or small testes were observed in 13/30 LO and HD animals which correlated with 
tubular degeneration of the testes observed histologically. 

Lung changes (necrosis, abnonnal mitosis of alveolar mo11 ~nuclear cells on day 4 and 
increased alveolar macrophages on day 29) were observed in 515 LD and HD animals 
administered the 80mg/ml non-filtered polysorbate solution and sacrificed on day 4 and 4/5 and 
3/5 animals sacrificed on day 29. One of five HD rats administered the 40mg/ml filtered 
polysorbate solution and sacrificed on day 4 exhibited lung necrosis and l /5 LO animals of this 
same group sacrificed on day 29 exhibiled increased macrophages. 

Intravenous administration of taxotere prepared from non-filtered stock solutions which 
contain precipitate produce pulmonary histopathologic changes. 

4-Week intravenous to1icity study of polysorbate 80 in rats. Study No. RP93122 I 994. 1994. 

The study was conducted at according to 
GLP. Polysorbate 80 (lot GW930080) supplied by Rhone-Poulenc Rorer, Japan and used as the 
vehicle for taxl)tere, was administered to Crj:CD(SD) rats (10 rats/sex/group) at doses ofO, 150, 
300, and 600 mg/kg per iv infusion (dosing volume, lOmg/kg; rate of infusion, 
1 ml/min) once daily for 4 weeks. Doses were determined based on a preliminary study in which 
polysorbate 80 was administered iv at doses between 100 and 600mg/kg. 

Data was not submitted in tabulated or graphic fonnat. 



Measurements and observations 

Daily 

Twice weekly 

Study week 4 

Study tennination 

Clinical signs 

Body weight, food consumprion 

Urinalysis 

Hematology, clinical chemistry, myelogram, gross pathology, organ 
weights, histopathology 

Mortality and clinical observations 
No mortality occurred during the study. Beginning on study day 5, irregular respiration 

and decreased movement were observed immediately following dosing in 3/5 and 2/5 male and 
female animals, respectively. Animals recovered within 40 mins of dosing. 

Body weights and food consumption 
There were no changes in body weight and food consumption between treated animals 

and concurrent controls 

Hematology 
Hemoglobin concentration was reported to be significantly depressed in HD females only; 

numerical data was not provided. Decreased mean corpuscular hemoglobin concentrations 
(MCHC} were observed in MD and HD females. Myelograms indicated a significant increase in 
basophils of HD males, numerical data were not provided. There was no reported changes in the 
hematological parameters of other dosed animals. Polysorbate has been confirmed to induce 
hemolysis. 

Clinical chemistry and urinalysis 
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Bilirubin levels were reported to be depressed in LO and MD males; depressed levels were 
not dose-dependent. No other blood chemistry changes were observed in dosed animals. 
Numerical data were not provided. Urinary specific gravity of HD males was significantly 
decreased. 

Macroscopic and microscopic observations, and organ weight changes 
There were no macroscopic changes observed. Adaptive changes to polysorbate included 

foamy swelling ofKupffer cells ofliver, swelling of cells of the reticuloendothelial system of the 
spleen, associated with increased splenic weight, and vacuolation of the proximal tubular 
epithelium of the kidneys in all dosed animals. Slight extramedullary hematopoiesis Wa! observed 
in 115 MD males and females and 3/5 HD males and females. Eosinophilic crystal. were observed 
in the proic.imal tubular epithelium of the kidneys of MD and HD males 



7 

Conclusions: 
The cynomolgus monkey was used as a model for the i.ivestigation of fluid retention 

observed in man. Clinical and macroscopic observations indicated >to evidence of edema. 
Hematological indices were depressed in a similar manner as compared to other species 
administered taxotere (rats, dogs). Studies of plasma levels l)ftaxotere indicated rapid elimination 
from the circulation (JO min). The potential toxicity and fluid retention prope11ies of the vehicle 
component ofta"<otere (polysorbate 80) were studied in rats; there was no evidence of edema 
although swelling of ~ells of the liver, reticuloendothelial ,ystem and kidney were observed. 

Filtered and nonfiltered formulations of tax-:.1e.·e were administered to rats in order to 
assess pulmonary toxicity. Twenty percent ( 1/5) animals administered the 40mglml filtered 
polysorbate solution (clinical formulation) exhibited lung necrosis. 

Recommendations: 
Even though the reviewed stUdies did not elucidate the mechanism of fluid retention in 

humans, the monkey model was considered to be the model of interest for this consideration. The 
sponsor should submit the edema data using the mouse model when it becomes available. In 
addition, G. Herman, Ph.D., DRT Pharmacology/Toxicology, has forwarded a protocol for the 
study of taxotere-induced fluid retention to Rhone Poulenc Rorer in order to obtain the clinical 
formulated product for use in this research. The sponsor has not yet submitted a reply. 

A5 a result of the above pulmonary toxicity study, the lung tissue will be examined for 
possible lung necrosis during the abovementioned study. 

cc: 
Original IND 
/Division File HFD-150 

Margaret E. Brower, Ph.D. 
Pharmacologist/Toxicologist 
April 17, 1994 
May 19,1995 

IMBrower SuLrnitted 4/12/~ew returned 5/16/95; resubmitted S/19/95 
/JD~orge )J v---- 5' fl.t/t r 
/JBe1tz VU 
ID Pease 
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Drug Name~ Primal)': Taxotere Other Names: Docetaxe~ RPS6976 

Chemical Name: sp, 20-Epoxy-l,2a, 4, 7p, !OP, 13a-hexahydroxytax-1l-en-9-one4-10-
dicetate 2-benzoste 13 ester with (2R,3S)-N-benzoyl-3-phenylisoserine 

Hypersensitivity in guinea pigs 

Anaphylactic shock in the guinea-pis; Study No. ST/CRV A/IRSM NSOO 

Hartley guinea pigs were administered ip taxotere in a polysorbate 80/etlwiol (SO/SO) vehicle 
solution at doses of0.2S or O.SOmg/kg in four sensitizing treatments over a 7-day interval in order 
to evaluate the anaphylactogenic activity of the drug. Fourteen days following the first sensitizing 
treatment, the animals were challenged by a single iv dose containing the same drug 
concentration. Control animals received the vehicle or ovalbulmin (positive control). No 
anaphylactogenic activity wu observed at either dose level of taxoterc. 
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Drug Name: Primary: Taxotere Other Names: Doceta.xel. RPS6976 

Chemical Name: S 13, 20-Epoxy- 1,2 a, 4, 713, 10 13, 13 a-hexahydroxytax- 11-en-9-one4- 10-
dicetate 2-benzoate 13 ester with (2R,3S)-N-benzoyl-3-phenylisoserine 

Issue: Degradation products oftaxotere 

Degradation product/ 
sponsor limit requested 
(limit of degrada.prod. 
in clinical trial infusion) Toxicology dat3 Results 

(l'ndegra Taxot LD10 =285-468mg/m2) 
mouse model 

RPR 70617 to 4% (<0.3%) Acute (single iv) toxicity 
28 day observation 

RPR 73077 to 2.5% (0.2-0Jo/o) Acute (single iv) toxicity 
2 7 day observation 

RPR 110928 to 1% (<0.1%) 
RPR 112248 to 0.5% (<0.1%) 

No data 
No data 

LD10 ,. 12lmg/kg 
(363mg/m2); no neurotox; 
equally toxic to taxotere 

LD10 .. 171 mg/kg 
(513mg/m2); LDSO = 
230mg/kg; no neurotox; less 
toxic than taxotere 



RPR 104952 

RPR 104943 

Acute (single iv)toxicity 
21 day observation 
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LD10 =90mg/kg(270mg/m2); 
deaths on day I ; 
neurotox signs( absence of 
hindlimb extension reflex@ 

21 Omglm2, <::onvulsions@300mg/m2. 
paresis@360mg/m2; absence of reflex and 

paresis persisted to study termin; 
more toxic than taxotl~re 

Acute (single iv)toxicity 
21 day observation 

LD 10=200mg/kg( 600mg/m2 ); 
convulsions (1/20); le~s 
toxic than taxotere 

One single-dose lethality and one 5-day lethality study were submitted using a stock 
solution oftaxotere stored for 11 days at 45°C; degradation was indicated to be 40%. Primary 
degradation products were indicated to be RPR 70617 (37-39.So/o of single-dose study solution; 
36.6-37.6% of five-dose study solution) and RPR 73077 (0.2-0.3% of single-dose study solution; 
0.4% of five-dose study solution). Undesignated degradation products equalled 2.7-3.4% and 2.1-
2.3% of single- and five-dose study solutions, respectively. 

RP 56976 (40'Ye degraded) single-dose iv lethality study in mice with a 28-day observation 
period Study No RPRIRD/CRV A/SM 93-0357 

CD2F I mice were administered iv solutions of taxotere ( 40% degraded following 11 days 
of storage at 4S°C) at doses of61, 80, 106, and 140mg/kg (183, 240, 318, 420mg/m2). Animals 
were dosed one time and observed for an additional 28 days. Monality was primarily on study day 
I and was continL•ed to day 12. 

Concentrations oftaxotere and degradation products combined were 2.44, 3.20, 4.24, and 
5. 6mg/ml for the 4 dose levels. The concentration of the degraded ponion of the doses were 
0 976, 1.28, I. 7, and 2.24mg/ml (based on 40o/odegradation). The average amount of unidentified 
degradate/degradates were 2.?% of the above concentrations, ie. 0.02 
8, 0.037, 0.049, and 0.06Smg/ml (based on 5 sample analyses). The remaining 38.5% of the 
degradate concentration was composed ofRPR 70617 and 73077, found to be less toxic or 
equally toxic to taxotere. 

Mortality: 
mg/kg mortality rate 
14% PS80 6/20(CI'+~. dayl-3) 
I 0 6%PS80 0/20 
61 0/20 
80 0/20 
106 9/20(CI'+~. day 1-12) 
I 40 20120( er+~. day I -3) 
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The 10.6 and 14% PSSO vehicle solutions correspond to the PS concentrations used in the 106 
and l 40mg/kg taxotere doses, respectively. Convulsions occurred immediately following dosing; 
ataxia, prostration. and dypsnea were also observed at this time and increased in incidence and 
severity with increase in dose level. Absence of extension of hindlimbs was exhibited in 20/20 
mice administered 61 and 80 mg/kg, respectively, and 12/ 12 surviving mice 
administered 106mg/kg; paresis of hindlimbs was also exhibited in these surviving mice from study 
day 1 O to study termination. Absent hindlimb extension was observed from study day 6 to day 20 
at the low dose, and extended to study termination at 80 and I 06mg/kg. 

Body weights of surviving animals were depressed 3-4%, and 7-12% at 80 and 106mglkg, 
respectively, from stucly days I to 8; body weights increased between days 8 and 29. Animals 
were not submitted to gross or microscopic examination. 

LD10 NA 
LD50 -I06mg1kg 

RP 56976 (40% degraded): 5-day iv lethality study in mice with a 4-week observation 
period Study No RPR/RD/CRV A/SM93-0430 

CD2F/CrlBR mice were administered iv stock solutions oftaxotere (400/odegraded 
following 11 days storage at 45'C) at doses of 15, 21, 29, or 41mg/kg(45,63, 87, 123mg/m2) in 
PS80 +5% glucose (4.1%PS80) Control animals received the polysorbate vehicle. Animals were 
dosed for 5 days and observed for an additional 29 days. 

Concentrations of taxotere and degradation products combined were 0.6, 0.84, 
I. 16, and I. 64mg/ml for the 4 dose levels. The concentration of the degraded portion of the doses 
were 0.24, 0.336, 0.464, and 0.656mg/ml (based on 40"/odegradation). The average amount of 
unidentified degradate/degradates were 2.2% of the above concentrations, ie.0.00528, 0.00739, 
0.0102, and 0.0144mg/ml (based on 5 sample analyses). The remaining 37.5% of the degradate 
concentration was composed of RPR 70617 and 73077, found to be less toxic or equally toxic to 
taxotere. 

Mortality 

mg/kg 
0 

15 
21 
29 
41 

mortality rate 
0/20 
0/20 
2/20 ( d', day 8-17) 
13/20( d'- ~, day 8-12) 
19/20(c'+~. day 7-10) 

ciN~ 
Clinical signs included absence of hindlimb extension in all,..dosed animals, and paresis of hindlimbs 
at 21, 29 and 41 mg/kg. Additional findings included head edema, dyspnea, and prostration; all 
findings increased with duration of dosing and were dose-related. The absence of hindlimb reflex 
reversed in LD animals by the end of the observation period. 
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Body weights were depressed up to study day 15; depressions were 13-16%, 24%, 28-31 %. and 
up to 32% in surviving animals administered 15, 21, 29, or 4lmg/kg degraded taxotere. Bodv 
weights r.:mained depressed following recovery. · 

" 'i! 
20 24 
25 30 
7.5 10.5 

Acute lethslity studies previously reviewed for taxotere (undegraded): 

Study No. 89/RBS058/Q539 PS8o+ethanol-single dose 
LD10= 95mg/kg 
LD,0 >I 56mg/kg 
Monality: 1/20 @95mg/kg 

1/20 @I 56mg/kg 

Dose (mg/kg) 
74 

Nonextension of hindlimbs 
1/20 

Paresis of hindlimbs 
0/20 

95 10119 3/19 
121 14/20 0/20 
156 18/19 13/19 

Histopathology: 
Pale areas ofhean in 9/19mice @156mg/kg; untreated control incidence 6/20 
Small testes at 74, 121, ! 56mg/kg 

Study No. RPR.IRD/CRVA/SM 553 (9/91) PSSO- single dose 
LD 10=115 (101-130)mg/kg in<! 
LD,0=138 (126-150)mg/kg ind'; 64-95mg/kg in 2 

Mcrtaiity (N= IO/sex) in control and treated mice 

dose level (mg/kg) 
121(<!) 
156( d') 
control( 2 ) 
64(2) 
95(2) 
121(2) 
156( 2) 

#deaths (day of death) 
l(dlj, l(d7) 
6(dl), l(d7), l(dl4) 
!(di) 
!(di), !(di I) 
7(dl), l(d2), 2(d8) 
IO(dl) 
!O(dl) 



Nonextension and paresis of hindlimbs at all doses 

Study No. 90/RHS 0!9/0177 (7190) PSBO+ ethanol-single dose 

Mortality 3/20(@1 S6mg/kg 
Clinical signs: 
Nor:!':,1ension ofhindlimi>s@48, 95, 156mg/kg, paresis ofhindlimbs@156mg/kg 
Histopathology: 
Axonal degeneration of sciatic nerve and myofibril degeneration @48, 95, I S6mg/kg 

No jive-day lethality study available with docetaxel and PS80 without addition of ethanol. 

Study No.89/R,llS061/0919 (3190) 
Five-day lethality study of docetasel in PS80 + ethanol 
LD10"' 20mg/kg, combined sex (60mg/m2

) 

L050"' 30mglks. combined sex (90mg/m2
) 

Page S 

Delayed neuromotor changes: non-extension, paresis and swelling of hindlimbs from days 6-8; 
non-extension exhibited in all dose groups, paresis@ 54 and 64mg/m2. 

COMPARISON OF T AXOTERE AND DEGRADED T AXOTERE LETHALITY IN MICE 
(MG/KG) 

NONDEGR TAX (PS80 
+ETOH) 

SINGLE LDio 95 
DOSE LO'° > 156 

FIVE-DAILY 
DOSE LD10 20 

LD'° 30 
HNLD 

NONDEGR TAX 
(PS80) 

11 S 
138 

NA 
NA 

DEGRTAX 
(PS80) 

<!06 
>!06 

20-24 
25-30 
7.S-10.5 
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Comparisons of incidences of neuromotor changes in mice in s:ngle-dose and five-dose studies 

Study Dose 
(mg/kg/day) 

Single dose 74 
(PS80+etoh) 95 

121 
156 

Single dose 64 
(PS80) 95 

121 
156 

Single dose 61 
(40% degra) 80 

106 
140 

Five dose IS 
(PS80+etoh) 18 

21.6 
26 
31.2 
37.5 

Five dose IS 
(40% degra) 21 

29 
41 

1 Non-extension of hindlimbs 
2 To study tennination 

Incidence of 
NEHL 1 

0/20 
10119 
14120 
18/19 

8119 
8/12 
9/9• 
314• 

20/20 
20/20 
12112• 
-• 
14/20 
20/20 
20/20 
20/20 
17/20 
18/20 

19/20 
19/20 
20/20 
19/19 

3 Onset not specified; continued to study tennination 
• Decrease in total number of animals due to 1 •. onality 

Incidence of Days of onset· 
paresis of HL recovery of 

NEHL and 
paresis 

0/20 4 . 
3119 9-11 9 
0120 6-12 -
13/19 7-T2 8-T 

. 7.13 . 
1112 8-28 10-28 
1/9 4-28 3-6 
314 7-28 8-28 

0/20 6-20 . 
0120 6-T . 
12/12 6-T -T, 
• . 

0/20 6-17 . 
1/20 6-30 13 
11/20 6-33 8-22 
20/20 6-33 8-20 
3/20 6-33 8-33 
15/20 6-33 8-33 

0/20 8-26 . 
16/19 8-T 8-T 
18/20 8-T 8-T 
18/19 5-T 8-T 

4 Dose-related increased severity of convulsions in all animals immediately following dosing 
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Single- dose studies reported precipitation of d1ug at the time of dosing. In a single-dose study in 
which mice were administered 10, 48, 95, and IS6mg/kg(30, 144, 285, and 468mij/m:) taxotere 
iv, myelin degeneration of the sciatic nerve was obsll!rved 4 days following dosing at levels 
~48mg/kg; axonal degeneration was observed at the HD Body spasms and paralysis of the 
hindlimbs were concurrently observed Twenty-nine days following dosing at levels ~ 9Smg/kg, 
axonal degeneration and degeneration of the sciatic nerve continued to bt observed In a S-day 
dosing study in which mice were administered 2. 10, 20, and 30mg/kg (6, 30, 60, and 90mg/m1) 

taxotere iv, axonal degeneration of the sciatic nerve and schwann cell proliferation were observvd 
at doses as low as I Omg/kg; myelin degeneration was observed at 20mg/kg. 

Summary 
In the single dose and five dose studies, mortality appears to be similar following dosing with 
non-degraded taxotere in PSBO+etoh, non-degraded taxotere in PSBO alone, or 40% degraded 
taxotere. In single dose atudies, neurotoxicity is exhibited with greater severity following dosing 
with 40% degraded taxotere; llllimals exhibited convulsions at all doses following dosing and 
20120 mice exhibited nonextension of hindlimbs at a lower dose and earlier in time following 
dosing (61 mg/kg at day 6) when compared to other single-dose studies. Taxotere in PSBO 
appeared to display similar nirurotoxicity to taxotere in PS8o+etoh following a single dose. 
Following five daily doses, 40% degraded taxotere appeared to llSXhibit incr4Wed neurotoxicity 
(greater incidence of paresis ofhindlimb! and nonextension ofhincllimbs) as compared to taxotere 
in PS80+etoh. 

Recommendation: 
Sponsor must submit a listing of the undisclosed degradation products (2-3.So/o) contained in the 
40% taxotere degration batches. 

Response to Recommendation: 

Margaret E. Brower, Ph.D. 
Pharmacologist/Toxicologist 
October 21, 1994 

Rhone Poulenc Rorer (Meg Manin) responded to the recommended listing of degradation 
products contained in the 40% taxotere degradation studies on 11I16/94 She 
indicated that all degradate quantities listed in these studies "should be interpreted as a very rough 
approximation° This is interpreted to indicate that the specific quantities of indicated degradates 
as well as the possible presence of additional degradates contained in these studies is unknown. 

Additional data on degradr .e composition and toxicity is forthcoming 
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Previous Review(s), Date(s) and Reviewer(•): 
Original Review 11/28/90 AW Coulter 
Review #2 11/25/92 AW Coulter 
Review#J 6/17/94 CJ Sun 

Studies Reviewed In tblt NDA: 
Pharmacology 
I . In vitro antitumor cytotoxicity 
2. In vivo antitumor activity 
3. Mechanism of action 
4. In vitro and in vivo effects of metabolites 
5. In vitro and in vivo effects of degradation products 

Toxicology 
1. 4-Neek intravenous toxicity study ofRPS6976 in rats; Study no.RPR/RD/CRV A/SM 698 
2 3-Cycle toxicity study in rats leach consisting of a single intravenous administration of 21 

days) over a period of 6 weeks followed by a 4-week reversibility period; Study no. 
RPR/RD/CR VA/SM 92-0118 

3. RP 56976 - l 0-cycle toxicity study in rats (each cycle consisting of a single intravenous 
infusion every 3 weeks) over a 6-month period followed by a I-month reversibility period. 
Study No. RPRIRD/CRV A/SM 92-0026, Vols 1.34-1.39. 

4. RP 56976 - IO-cycle toxicity study in dogs (each cycle consisting ofa single intravenous 
infusion every 3 weeks)over a 6-month period followed by a two-month reversibility period. 
Study No. RPRIRD/CVRA/SM 92-0239, Vols 1.42-1.44. 

5. Fenility and general reproduction study of RP 56976 administered intravenously to 
CRL:CD BR V AFl+rats (segment I evaluation) Study No.OS 92-090 Vols. 1.47- 1.48. 

6. RP 56976 Intraver;ous teratology study in rats with postnatal development phase. 
Study No.RPR/RD/CRVAISM 710 Vol 1.49. 

7. Teratology study of RP 56976 in the rabbit by the intravenous route. 
Study No. RPRIRD/CRVAISM 707. Vol.I.SO. 

8. Intravenous peri and post-natality (segment m) study in rats with reproductive perfonnance of 
the Fl generation. Study No. RPR/RD/CRV A/SM 92-0117. Vol 1.5. 

9 In vitro gene mutation test of RP 56976 on Escherichia coli strain WP2 uvr A 
Study No. RPR/RD/CRVAISM 637 Vol.I.SI 

I 0. Chromosome aberration test in Chinese Hamster Ovary cells (CHO-Kl) 
Study No. ST/CVRAIIRSM 508 Vol. I 5 I 

11. Effect of RP 56976 on the distribution of CHO-KI cells in the cell cycle phases 
Study No. ST/CRVA/TOX407 Vol. 1.51 

12.Hypoxanthine-guanine phosphoribosyl transferase gene mutation test in Chinese Hamster 
Ovary cells (CHO-Kl) StudyNo.RPR/RD/CRVA/SM 550 Vol. 1.51 
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13. Bone-marrow micronucleus test in the mouse by intravenous route 
Study No. RPR/RD/CRVA/SMS44 Vol.ISi 

(Several additional toxicology studies reviewed but not included in data below) 

Pharmacokinetics 
I RP 56976 Toxicokinetics after intravenous administration to beagle dog once every 21 days 

over 28 weeks (0.1, 0.375 and I .5mgllcg) Study No. mP/Biodyn. No 1773, Vol 154. 
2. RP 56976 Toxicokinetics after intravenous administration to rats once every 21 days over 28 

weeks (0.2, I and Smgflcg) Study No. mPIBiodyn. No. 1774; Vol 1.53. 
3 Phannacokinetics (absorption, distribution, metabolism, and excretion) - · 
Impurities 
I. Acute intravenous toxicity study ofRP70617 in the mouse Study no. RPR/RD/CRV A/SM 672 

Vol 1.45 
2. RP73077: Single dose intravenous lethality study in mice with a 27-day observation period 
Study no. RPR/RD/CRVA/SM 93-0065 Vol 1.45 

Studies Not Reviewed in this NDA: 
I Local intravenous, paravenous and intra-arterial tolerance in rabbits; Document No. 5.75 

Studies Previously Reviewed (Appeodi.I. 1 ): 
Original review: 
I. Acute intravenous lethality study in the mouse; Study No. 89/R.HS 058/0539 
2. Acute toxicity study by intravenous administration to beagle dogs followed by an .,jght week 

observation period; Study No. 90/RHS 048/0115 
3. Five-day subacute intravenous lethality study in the mouse; Study No. 89/RHS 06110919 
4. Five-day subacute intravenous toxicity study in the mouse; Study No. 90/RHS062/0336 
S . Toxicity study by intravenous administration to beagle dogs for five days followed by an eight 

week observation period; Study No. 89/RHS 049/1124 
6. Toxicity study by intravenous administration to beagle dogs every 21 days over 12 weeks 

followed by a further 8-week observation period; Study No. 90/RHSOS0/0690 
7. Preliminary results of experimental anti-tumor activity of RP 56976; Study No. 
ST/CRVAIBIOL 135 
8 In vivo evaluation ofRPS6976 against murine tumors; Study No. ST/CRY A/BIOL 134 
9. In vitro llU!U,enicity: Ames test (Salmonella typhimurium); Study No. ST/CRY A/IRSM 508 
JO. Micronucleus test in chinese hamster ovary cells (CHO-Kl); Study No. ST/CRVA/TOX 407 

Review No. 2 
I. Preliminary results of experimental anti-tumor activity of RP 56976; Study No. 
ST/CRVAIBIOL 135 
2 Lethality study in the mouse by intravenous route; Study No. RPRIRD/CRV A/SM SS 
3 Sensitization in the rabbit; Study No RPR/RD/CRVA/SM 563 
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4 RP 56976 •md its vehicle solution (100''/o polysorbate 80); In vitro study of the ~ompatibility 
and hemolytic potential with human blood; Study No. RPR/RD/CRV A/SM 562 

Review No. 3 
l Acute intravenous toxicity study ofRP56976 in rats with four-week observation period; 
RPR/RD/CRV A/SM 700 
2. Acute intravenous toxicity study in the mouse; Report No. 90/RHS/ 059/0177 

Note: Portions of this review were e::ccel"pted directly from the sponsor's sub!!'ission. 

Pharmac:ology 
In vitro antltumour cytotoxlclty 

Antiproliferative activity and cytotoxicity in tumour cell lines: Cyt0toxicity of docetaxel was 
evaluated in several murine and human long term cell culture lines (P388 murine leukemia, SV 
ras murine fibrosarcoma, Cale 18 human breast adenocarcinoma, HCT 116 human colon 
adenocarcinoma, 1'24 human bladder carcinoma and human epidermoid carcinoma). ICso 
values of docetaxel ranged from 4 to 35 ng/ml. The cytOtoxic effects were greater on 
proliferating than on non proliferating KB lmman epidermoid carcinoma cells. These effects 
were found both time and concentration dependent on proliferating cells . In comparison with 
paclitaxel, docetaxel was more cytOtoxic ( 1. 3-12 fold) a result that could be explained by its 
more potent activity on microtubules . 

Resistance: A paclitaxel-resistant mouse macrophage cell line, J774.2/paclitaxel (J774-TAX-
50), was used to evaluate the cross-resistance to docetaxel . This cell line displays the MDR 
phenotype with the amplification of P-glycoprotein (P-gp). Docetaxel was about 5-fold more 
potent than paclitaxel in inhibiting the replication of the J774.2/paclitaXel cell line. Five cell 
lines expressing the classic MDR phenotype involving both the expression of resistanee to 
vincristine or etoposide and overexpression of P-gp (MCF-7 NCR6E, MCF-7 NCR/DXR, 
CEM/VLBlOOO, CHO/CHRCS, and CHO/DOCE-R) proved cross resistant to docetaxel. 
However, six other sublines known to significantly overexpress P-gp and to show only some 
resistance to vinc:ristine and to etoposide (CHO/AUX-lOE. CHO/DXR-101, CHO/DXR-1011, 
SKOV3/DXR-10, Susa/VPC3 and Susa/VPC4) showed a lack of cross-resistance to docetaXel. 
There was a lack of cross-resistance to 5-tluorouracil or to cisplatin in certain cell 

lines(COL0/5-FU-R and LOV0/5-FU-R) established by colony forming assay methodology 
after 24h drug exposure. The antiproliferative action of docetaXel was also studied and 
compared to paclitaxel in a variety of freshly explanted human tumor cells at clinically 
achievable plasma concentration. Cytotoxicity of docetaxel and paclitaXel was observed against 
breast, lung, ovarian, colorcctal cancer and melanoma tumor colony forming units. Twenty
nine specimens were found more sensitive to docetaxel than paclitaxel while only 13 were 
more sensitive to paclitaxel than to docetaxel. These data indicate that cross-resistance between 
rhese two agents was incomplete . 
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In vivo antitumour-acdvity 

DocetaXel was administered by the intravenous route (i. v.) except when otherwise stated. 

Murine nunour models: 

Bl6 melanoma: DocetaXel and paclitaxel were tested by an intermittent schedule (days 4, 6, 
8, 10) . The highest non-toxic dosage of docetaxel was 13.4 mg/kg/day. This dosage was 
highly active. In comparison, the highest non-toxic dosage of paclitaxel was 21. 7 mg/kg/day. 
This dosage was found marginally active. T/C were equivalent fot both compounds at 
equitoxic dosage (f/C • 0%) but docetaxel gave a 2.6 higher log cell kill than paclitaxel. 

Evaluation of two docetaxel formulations: Docetaxel formulated in ethanol : polysorbate 80, 
SO: SO vlv, or in polysorbate 80 alone, was administered to mice bearing early stage s.c. Bl6 
melanoma using an intermittent schedule (days 3, Sand 7). Both formulations were found 
equally active. 

Colon tumours: 

Colon adenocarcinoma 38: Docetaxel was found highly active with a TIC equal to 0% and 
cures at optimal dosage against early stage C38. For advanced stage C38, docetaxel was &iven 
on days 14, 16 and 18. The l:ighest non-toxic dose was 26.8 mg/kg/injection. There were SIS 
complete regressions, but no cures on day 60. The compound was found active. The dosages 
below the H.N.T.D. retained activity. 

Colon adenocarcinoma Sl: Docctaxel was injected on days 3, Sand 7 against early stage 
colon adenocarcinoma Sl. At the H.N.T.D.(12.7 mg/kg), TIC was 2.4%, indicating a high 
level of activity. The tumour growth delay was 22.S days and the log cell kill total was 2.3. 
Mice bearing advanced stage tumours were also treated on days 10, 12, and 14. At the 
H.N.T.D. - lS.2 mg/kg/injection - the tumor growth delay was 17.2 days and the log cell kill 
was 1.7. 

Colon carcinoma 26: DocetaXel was found marginally active using a daily schedule of day 1 
through to 4. The highest dosage rested was S mg/kg and gave a 33% TIC. 

Pancreatic ductal adenocarcinoma 03: Cures were obtained at optimal dosage against early 
stage P03. For advanced stage P03, mice with measurable tumours were treated on days 22, 
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24. 26 and 28. At the highest non-toxic dose, 18 mg/kg, the agent was found to be active. 
There were 6/6 partial regressions, among which 5/6 complete re1ressions. 

Lewis lung carcinoma : Docetaxel was injected on days 3 through to 7 in animals bearing s.c. 
early stage Lewis lung carcinoma (3LL). The H.N.T.D.(23.2 mg/kg), was active with a 5.6% 
TIC correspondilig to a 1.23 log cell kill. The dosage below the H.N.T.D. retained activity. 
Lewis lung carcinoma cells (10') were all() grafted intramuscularly on day O. Mice were 
ueated with 5 mg/kg on days 1 through to 4. On day 21, the percentage of inhibition of 
mewtasis was 82 'Jli indicating good activity. 

Mammary tumors: 

Mammary adenocarcinoma 13/C: Docetaxel was found highly active on early stage mammary 
adenocarcinoma 13/C with a TIC equal to O'Jli and a 4.3 log cell kill total. For advanced 
stage, the treatment was delayed until day 14 and docetaxel was administered on days 14, 17 
and 20. Tbe highest non-toxic dose was 15 mg/kg. The tumor growth delay was 23.9 days and 
the log cell kill total was 2.8 . 

Mammary adenocarcinoma 16/C: DoceWtel was injected on days 3, 5 and 7. At the 
H.N.T.D.(15 mg/kg), the tumor growth inhibition was O'Jli which indicates a high level of 
activity. The tumour growth delay was 12. 7 days and the log cell kill total was 2.4. 

Mammary adenocarcinoma 17/A: Docetaxel was administered on days 3 and 8. The highest 
dose tested (40 mg/kg) was found inactive with a 59% TIC. 

Mammary carcinoma 44: DocetaXel was found marginally active using an intermittent schedule 
days 3, 5 and 7. The H.N.T.D. was 22 mg/kg and gave a 39% TIC. 

Other solid tumours: Marginal activity was detected on Glasgow osteogenic sarcoma. The 
rumour growth inhibition was 27% at the highest non-toxi.: dose. DocetaXel was found inactive 
on M5076 histiocytosarcoma with tumour growth inhibition of 513. 

P388 leukemia: DocetaXel was given daily on days 1 through to 4 by the i. v. route in mice 
bearing P388 leukemia. The H.N.T.D. was 23.2 mg/kg and active. 

Ll210 leukemia: Docetaxcl was given i.v. on days 1throughto4 in mice bearing Ll210 
leukemia. The H.N.T.D. was 21.7 mg/kg and was active. The dosage below HNTD still 
observed activity. 
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Leukemias with acquired resistance: Docetaxel bas been shown to be inactive and cross
resistant with doxorubicin and vincristine-resiswu P388 leukemias, and with cisplatin and 
BCNU-resistant Ll210 leukemias, at the highest non-toxic dosages. 

Human tumor xenografts in mice: Docetaxel was evaluated in nude (NCR-Nu) mice bearing 
subcutaneously (sc) implanted CX-1 or KM20L2 (colon carcinomas), LX-1 (lung carcinoma), 
MX-1 (mammary carcinoma), and SK-MEL-2 (melanoma) xenografts. Other evaluations 
included OVCAR-3 (ovarian carcinoma) xenografts implanted inttapcritoncally (ip). Docciaxel 
was administered iv every 4 days for tbrcc injections except in one OVCAR~3 experiment in 
which the drug was given ip three times at 7-day intervals. The highest dosage used (SO 
mg/kg/dose) was toxic in all experiments. The maximally tolerated dosage varied between 22 
and 33 mg/kg/dose. Therapeutic respomes among those xenografts ranged from clinically 
important long-term tumor-free survivon (MX-1, SK-MEL-2 and OVCAR-3) to tumor growth 
delays (CX-1, LX-1, and KM20L2) of various durations. These tesults are indicative of a 
broad spectrum of antitumour activity for docctaxel. Five additional human ovarian cancer 
lines grafted s.c. in nude mice were evaluated (Ov.Pc, Ov.Sh, FMa, FKo, MRI-H-207). At 
the maximum tolerated dose of lS-20 mg/kg administered as 2 i. v. injections, 1 week apart, 
docetaxel was found active in 4/S of these human ovarian cancer lines. Docctaxel was found, 
active against the cisplatinum insensitive Ov.Pe tumor, more effective than cisplatin, 
cyclophosphamide and doxorubicin in FMa, and active in MRI-H-207 and Ov.Sh but less than 
cisplatin, cyclophosphamidc and doxorubicin. It was found inactive against FKo. 

Schedule of administtation: 

Docetaxel was administered i. v. by three different schedules against the docetaxel sensitive 
advanced colon adenocarcinoma 38. 

Intermittent schedule (day 14 and 18): The H.N.T.D. was 40.3 mg/kg. The agent was found 
active with 4/5 complete regressions of colon adenocarcinoma C38. There was no cure on day 
60 and a 1.6 log cell kill total. 

Intermittent schedule (days 14, 16, 18): The H.N.T.D. was 26.8 mg/kg. It was found active 
with SIS complete regressions of colon adenocarcinoma C38 and a log cell kill total of 1.6. 

Twice daily schedule for S consecutive days (day u: through 22, 2 x/day): The H N.T.D. was 
5 ;:ig/kg. It was found active but there were no regressions of colon adenocarcinoma C38. 
Based on these results, docetaxel is considered schedule-independent. 
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Mechanism of action: 

Effects on DNA, ~A and protein synthesis: Doceiaxel (100 µg/ml) reduced by 50% the 
biosynthesis of DNA, RNA and protein in P388 cells as judged by the decreased incorporatiC(I 
of radiolabelled precursors in the cellular DNA, RNA and proteins. Paclitaxel (200 µg/ml) 
was found slightly less potent than doceiaxel on DNA and RNA synthesis and as active on 
protein synthesis. These data suggest that doceiaxel was not a potent inhibitor of DNA, RNA 
and protein synthesis. 

Effects on microtubule~/tubulin system: Docetaxel has been shown to promote the assembly of 
tubulin into stable mitrotubules. Docetaxel has been found slightly more active tha:i paclitaxel 
as a tubulin assembly promoter and as a microtubule stabilizer. As an inhibitor of microtubules 
depolymerization, docetaxcl was approximately twice as potent as paclitaxel. 

Docetaxel also assembled tubulin under conditions in which polymerization would not 
normally occur. The thermodynamic process of taxoid induced assembly of tubulin was 
similar for both docetaxel and pacliiaxel. Docetaxel competed with paclitaxel for the same 
binding site on microtubule with a 1. 9 times higher effective affinity. Doceuxel induced a 
larger decrease of the critical concentration than pacliwel : the GTP-tubulin critical 
concentration is O.OS mg/ml and 0.1 mg/ml in the presence of doceuxel and pacliiaxel, 
respectively. Similarly, the docetaxel induced assembly of GDP-tubulin required a critical 
concentration of tubulin 2.1 times lower than that of paclitaxel. The tubulin polymers 
generated by paclitaxel differed suucturally from those generated by docetaxel. 

Cellular effects: The cytotoxicity of docetaxel is probably related to microtuble-mediated 
mitosis arrest. The effects of taxoids on the cell cycle were analyzed by flow cytometry, using 
five human cell lines (KB, CEM, CIAUDI, and HeLa) and a rodent cell line (CHO-Kl). There 
was an accumulation of cells in m ;~osis. 

Cellular uptake and efflux: Uptake and efflux studies were performed on P388 leukemia cells 
in virro with docetaxel and paclitaxel. Uptake experiments revealed that a 3-fold higher 
intracellular concentration of docetaxel was obtained as col'!p'!red to pac!i!?J<:I'.'! • for the same: 
initial extracellular concentration (0.1 µM). Thus, the efflux of paclitaxel from P388 cells was 
found to be 3-fold more rapid than that of docetaxel. 

In vitro and in vivo effects of metabolites: The ICso value of RPR 104952 in P388 leukemia 
cells was 0.34 µg/ml, which indicates that it is about 30-fold less cytotoxic than docetaxel 
(ICso = 0.01 µg/ml). With RPR 104943, no activity against murine P388 leukemia cells was 
detected for concentrations up to 10 µg/ml, which means that it was at least 140-fold less 
cytotoxic than docetaxel. In in vivo antitumor model (B16 melanma), RPR 104952 was found 
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inactive against this tumor with a 1153 TIC at the highest non-toxic dose (7.7 mg/kg 
administered on days 5, 7 and 9 post rumor implantation). RPR 104943 was also found 
inactive against 816 ~lanoma, with a 146% TIC at the highest dosage tested (32.2 
mg/kg/injection on days 5, 7 and 9). RPR 104952 was found to be more toxic than the parent 
compound whearas RPR 104943 was less toxic than the parent compound in this animal 
model. 

In vitro and in vivo effects or dearadation products: The cytotoxicity of two doceraxel 
degradation products, RP 70617 and RP 73077, was evaluated in vitro agai.D$t P388 leukemic 
cells. RP 70617 (!Cso .. 0.055 µg/ml) was 1.8-fold less cytotoxic than docetaXel, whereas 
RP 73077 (ICso = 0.038 µg/ml) was found 3.2-fold less cytotoxic than docetaxel (ICso values 
= 0.012 µg/tnl). In 816 melanoma bearing mice, RP 70617 was found modestly active at 
optimal dosage (30 mg/kg, x 5) with a loglO cell kill total of 0.92. RP 73077 was also found 
modestly active at the highest dosage tested (32.2 mg/kg x 3) with a loglO cell kill total of 
0.85. 

Secondary Pharmacological effects 

Neuropharmacologic activity: 

Behaviour: In the rat, at the dose of 10 mg/kg i. v., docctaxel did not induce any gross 
behavioural changes in comparison with its vehicle. Administered at doses up tolO mg/kg i.v., 
docetaxel also did not modify the behaviour, the neurologic state or affect the autonomic 
nervous system, as assessed by the Irwin-type scale, up to 240 min after administration, in 
comparison with the vehicle . 

Spontaneous locomotor activity: Docetaxel had no effect on spontaneous locomotor activity 
in rats at single doses up to 10 mg/kg i. v .. 

Body temperature: It had no effect on body temperature in rats at doses up to 10 mg/kg i. v. 

Electrocorticographic effects: Administered to rats in ethanol/polysorbate 80 I 5 % aqueous 
glucose mixture (4/4/92, v/v/v), docetaxel (10 mg/kg i.v.) decreased the main parameters 
quantifying the electrocorticogram activities only in the first hour post-drug administration, in 
comparison with its vehicle. Seven days later, for both the vehicle-treated group and the 
docetaxel-treated group, no differences were seen. 

Effect on electroshock- and pentylenetetrazole-induced convulsions: At doses up to 10 mg/kg 
i. v. , docetaxel had no effects on the convulsions induced in the rat by an electroshock or by 
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pencyleneteuazole administration, in comparison with its vehicle. 

Effect on hexobarbital-induced sleep: Docetaxel (3, IO and 30 mg/kg i. v.,) did not modify the 
seative effect of hexobarbital in mice, in comparison with its vehicle. 

Cardiovascular effect: 

The action potential profile of the papillary muscle of guinea pigs wi., .. -ot changed by 
docetaxel at concemrations up to 30 uM. 

Rat: In anesthetized or conscious ;a.ts, docetaxel, in polysorbate 80/ethanol (50/50, v/v, 
Fonnulation N° 1) and diluted in 5 % aqueous glucose solution, did not affect heart rate and 
carotid artery blood pressure.at 9 mg/leg i. v. infused over 30 min .Docetaxel in polysorbate 
80 I ethanol (50/SO, v/v. Formulation N• 1) did not modify, at a dose of 9 mg/Jr.g i. v. (over 
30 min), in anesthetized pithed rats, vascular responses to the stimulation of adrenergic (after 
i. v. noradrenaline or electrical stimulation), angiotensin n (after i. v. angiotensin m or 
serotoninergic (after i. v. serotonin) receptors, in comparison with its vehicle. It, at the same 
dose over 30 min, neither modified the vascular responses to the stimulation of muscarinic 
(after i.v. acetylcholine) or histaminergic (after i.v. histamine) receptors, in comparison with 
its vehicle . 

Rabbit: In conscious rabbits, docetaxel infused i. v. at 3 mg/kg over 60 min was devoid of 
effects on blood pressure, heart rate and hematocrit, but at 9 mg/leg i. v. it produced moderate 
hypotensive effects (23 % decrease in mean arterial pressure) of shon duration, in comparison 
with its vehi-::le . 

Conscious dogs and pentobarbital-anesthetized dogs: Docetaxel infused at the dose of 1.5 
mg/kg i. v. over 60 min in l animal produced a decrease in mean arterial blood pressure. This 
hypotension was accompanied by tachyca."liia , increase in hematocrit, plasma histamine levels 
and increase in QRS (20-38 ms) ancJ QTc (70-83 ms) intervals. The vehicle of docew:el 
(polysorbate SO/ethanol 50150, v/v, Fannulation N° l) evoked tlle same effects on blood 
pressure, hematocrit and plasma histamine levels, when infused for 60 min except the effect 
on ORS and QTcinterval. However, such EKG effects were not observed following 360 
minute infusion. Other parameters (total peripheral reistancc, coronary resistance, cardiac 
output and left ventricular end diastolic blood preesure) were found to be depressed in the 
pentobarbital-anethstized dogs treated with vehicle. Similarly, in the halothane-anesthetized 
Beagle dog, polysorbate 80 infused i.v. at 10, 20 and 40 mg/kg over 1 h (in amount equivalent 
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to that coadministered with docetaXel at 0.375, 0. 75 and 1.5 mg/kg), produced same vehicle
induced caridovascular effects. 

Bronchopulmonary resistanee, compliance u1d respiratory rate : 

In urethane-anesthetized guinea-pigs, docetaXel at i. v. doses up to 3 mg/kg infuaed over 
30 min did not modify bronchopulmonary resistanee and compliance throughout a 60-min 
period. A decrease ( 41 % ) in the respiratory rate occurred 30 min after dlr. .end of the infusion 
of 3 mg/kg i. v .. and this effect can be attributed to the vehicle, since it LSO ·decreased by 31 % 
this parameter. 

Gastrc!.ntestinal activity: The gastrointestinal tramit was slightly increased (15%) in conscious 
mice treated with a single dose of docetaXcl (50 mg/kg i. v .), in comparison with its vehicle. In 
conscious rats treated with docetaxel dissolved in polysorbate 80 at i. v. doses up to 10 mg/kg, 
30 min before charcoal gavage, the intestinal transit of charcoal was not changed, in 
comparison with the corresponding vehicle. 

Genito-urinary activity: In water-loaded rats, docewr.el (1, 3 and 10 mg/kg i.v.) did not 
modi.fy urine output, pH, urinary Na+, K•. Cl" and protein excretion during the 3· and 24-b 
periods following its administration, in comparison with its vehicle. 

Anti-inflammatory/Analgesic activity: In rats, in the paw pressure test, docetaXel (1, 3 and 10 
mg/kg i.v.) bad no analgesic effect, in comparison with its vehicle. 

Immunoactivicy: In vitro, docetaXel dissolved in ethanol and diluted in a culture medium 
showed a preferential inhibitory activity on mouse T murinc: lyrnpbocvte lineage (inhibition of 
proliferation and of interleulcin-2 and interleukin .. 3 release, after concanavalin A stimulation, 
IC.so= 10·1 M). However, it had little or no effect on murine macrophage activation. In vivo, 
docetaxel, given to mice at repeated daily doses (3 to 20 mg/kg i.v. or i.p.) prior to or after 
L1ster1a monocyt.;genes or Klebsiel/a pneumoniae challenge, bad no significant 
immunosuppressive activity, in comparison with its vehicle. 

Receptor binding profile and functional eff'tas on receptors : Docetaxel dissolved in ethanol at 
concentrations up to 10 µM lacked significant affinity(< 30%) in vitro for several receptors 
present in brain tissue membranes (rat, guinea-pig). These receptors were muscarinic, 
dopaminergic D-A2, serotoninergic [5-HT·l, 5-HT-2], benzodiazepine, a-1·, 11-2·,P -
adrenoceptor, Na channel, ca- channel, H-1 histamine, and opiates. Docetaxel at concentrations 
up to 10 µM modified neither the basal tone, nor its r.isponsiveness to the different agonists 
(acetylcholine, histamirte or barium chloride) studied in isolated suinea pig ileum preparation .. 
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Interation with other drugs: Docetaxel was evaluated, in vivo against transplantable tumors in 
mice, in combination with each of the six drugs : cisplatin, doxorubicin, vincristine, etoposide, 
cyclophosphamide an~ 5-fluorouracil. Of these six two-drug combinations, three were found to 
have modest to marked therapeutic synergism : etoposide, cyclophosphamide, 5-fluorouracil. 
Absence of synergism was observed with cisplatin and doxorubicin. Synergism with vincristine 
was equivo;:al. 

Summary of pharmacololY 

In vitro docetaxel is a pctent inhibitor of cell replication and was found to be cytotoxic against 
both murine and human tumour cell lines. Cytotoxicity of docetaxel studied in a variety of human 
tumor biopsies revealed sensitivity of breast, lung, ovarian, colorectal and melanoma tumor 
colony forming uni~~. 

Docetaxcl mechanism of action is similar to that of paclitaxel. Docetaxel has been shown to 
induce assembly of microtubule bundles but does not alter the number of protofilaments in 
microtubules. In addition, docetaxel was more active as a promoter of the assembly of 
microtubule polymerization and approximately twice as potent as paclitaxel, as an inhibitor of 
microtubule depolym~tion. As predicted by these properties, docetaxel was found to act as a 
mitotic spindle poison and to induce a mitotic block. Uptake and eftlux studies showed that P388 
leukemia cells could accumulate 3 times more docetaxel than paclitaxel. Thus the higher cytotoxic 
potency of do"ctaxel may be explained by the combination of its high affinity for microtubules, 
high achievable ;ntracellular concentrations and slow cellular eftlux. 

Docetaxel was tested in vivo against tumouTs representing a variety of tissue types and behaviour 
patterns. At maximum tolerated i. v. dosages, docetaxel had a good Spt(;"!Nm of efficacy against 
murine transplantable solid tumoun. Twelve out of the fourteen tumours tested responded to 
docetaxel with a clear dose response relationship. 

Docetaxel was found highly active against the fast growing B 16 melanoma. It was observed that 
the total log cell kill was 2. 5 times greater for docetaxel than for paclitaxel, at equitoxic dosages. 
Doc.itaxel was found active against the three colon tumours tested (C26, C38 and CS 1 ). It was 
able to induce I 00% cure rate of early stage disease and complete regressions of advanced stage 
colon adenocarcinoma C38. Docetaxel was able to effect complete regression of advanced stage 
pancreatic adenocarcinoma 03. It was active against 314 mammary tumors evaluated (MA13/C, 
MA16/C, MA44). Docetaxel was also found active to a lesser extent against a variety of other 
rnmours, Lewis lung carcinoma, Glasgow osteogenic sarcoma (GOS), and the P388 and L1210 
leukemias. It was, however, found inactive against M5076 histiocytosarcoma, and mammary 
adenocarcinoma Ml 7/A. 
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Docetaxel was found active i.p. a.id i.v. against s.c. implanted tumors, indicating that i~ crossed 
physiolosical barriers 

Docetaxel belongs to the schedule-independent drug category. The schedule of administration did 
not influence the total dosage that can be administered i.e., the maximum tolerated dose does not 
vary markedly between a split dose schedule or an intennittent schedule. 

Docetaxel has been shown to be inactive and cross-resistant with doxorubicin and vincristine
resistant P388 leukemias, and with cisplatin - and BCNU-resistant Ll210 leukemias. However, in 
vitro, it was found that cross-resistance was not automatically observed in sublines expressing the 
MDR phenotype and that there was a lack of cross-resistance to S-fluorouracil or to cisplatin in 
certain cell lines, which may have clinical implication. 

Docetaxel has also been found active against 10/11 human tumour xenografts models in mice, one 
at an early stage (OVCAR-3), and nine at an advanced stage (CX-1, KM20L2, LX-1, MX-1, SK· 
MEL-2, Ov.Per, Ov.Sh, F.Ma and MRI-H-207). Long tenn survivors were obtained with mice 
bearing OVCAR-3, SK-MEL-2 and MX-1. 

Docetaxel was evaluated in vivo in combination with 6 clinically useful antitumor drugs. Three of 
the combinations demonstrated therapeutic synergism (S-fluorouracil, cyclophosphamide, 
etoposide). The effects seen with docetaxel-vincristine were equi".•ocal. 

Docetaxel appears to be well tolerated at the level of various vital systems. At a dose of 10 mg/kg 
i.v., it lacks activity in routine central nervous system tests performed the rat. No potentiation of 
hexobarbital-induced sleep time in mice is observed up to the dose of30 mg/kg i.v. of docetaxel. 
In vitro, docetaxel does not inhibit any significant effect on transmembr1111e action potential up to 
a concentration of 30 µM in guinea-pig cardiac tissues. Doceta:;el appeared to be tolerated in 
conscious and anesthetized rats (up to 9 mg/kg infused over 30 min) and conscious rabbits (up to 
9 mg/kg infused over 30 min). However, in the conscious and the anesthetized dog (pentobarbital 
or halothane), the vehicle of docetaxel containing polysorbate 80 induces well known marked 
cardiovascular effects (decreases in diastolic and systolic arterial pressures, and in total peripheral 
resistance, increases in hematocrit and in piasma histamine levels). These appear also with 
docetaxel up to the dose of 1. 5 mg/kg when injected with the same quantities of polysorbate 80, 
either over 60 min (conscious or anesthetized dogs) or 360 min (conscious dogs). Prolongations 
of QRS and QTc interval were only seen at 60 min infusion of docetaxel. In the anesthetized 
guinea-pig, the vehicle of docetaxel containing polysorbate 80 induces a. decrease in the 
respiratory rate which is also obtained after 11 dose of3 mg/kg i.v. ofdocetaxel injected with the 
same quantities of polysorbate 80. 

Docetaxel, at a dose of 50 mg/kg i.v., increases slightly the gastrointestinal transit of the 
conscious mice but is without effect in the conscious rat, at a dose of JO mg/kg i.v .. 



Page 14 

Oocetaxel had no effects on diuresis and in the paw pressure test (analgesy test) in the rat up to a 
dose of 10 mg/kg i.v .. In vitro, docetaxel induces an inhibition of proliferation ofT murine 
lymphocyte lineage but has no marked effect on murine macrophage activation. In mice, 
docetaxel up to a do5e of20 mg/kg i.v.had no effect on the survival of animals with bacterial 
challenge. Oocetaxel lacked activity for several receptors of rat and guinea-pig brain membranes 
up to 10 M muscarinic, dopaminergic D-A2, serotoninergic (5 HT-I, 5 HT-2), a-I, a-2, ~
adrenoceptors, Na· and ca- channels, H-1 histamine and opiates and at I µM for 
benzodiuepine receptors. It has no activity on isolated guinea-pig ileum preparations up to 1 O 
µM. 

Phannacokinetics 

RP !16976 Toxicokinetlcs af'ter intravenous administration to beagle dog once every 21 day1 
over 28 weeks (0.1, 0.375 and l.!!ms/kl) Study No. IBP/Biodyn. No 1773, Vol 1.54. 

The study was conducted according to OLP (signed) at Rh'>ne-Poulenc Rorer Recherche
Oeveloppement Institut de Biopharmac:ie, Cedex, France in 1992-1993. The study was intended 
to compare plasma levels of taxotere immediately following infusion and 24h following first (day 
1) and final (day 190) infusion of beagle dogs administered 0.1, 0.375 and l.50mg/kg taxotere i~ 
once every 3 weeks over 6 months for a total of l 0 doses. In addition, the study was intended to 
determine change in plasma concentration with time, determine the relationship between plaa."IUI 
level and dose, and investigate sex-related diiferences in plasma levels (see Study No. 
RPR/RD/CVR.A/SM 92-0239, l<kycle toxicity study in dogs over a 6-month period followed by 
a two-month reversibility period reviewed under Toxicology. Multiple doses.). 

MD males received double doses oftaxotere (0.75mg/kg) on infusion day l; this was not 
indicated in the 6-month reversibility study. The study wthors indicated that these dose 
concentrations were normalized prior to determining mean plasma levels. 

All 24h plasma wnples and plasma samples obtained following the final infusion ofLD 
animals were indicated to be less than the limit of quantitation. Pluma levels of 215 LO males 
and 1/5 LO females following infusion on day I were also below the limit of quantitation. 

Levels of taxotere in plasma were independent of animal sex and day of treatment 
regardless of dose administered. Following the infusion periods, plasma levels increased with dose 
over the range of the doses administered. Fallowing the first infusion, mean plasma levels ranged 
from 0.083 (males) to 0. 105ug/ml (females) in LO animals, 0.32 (females) to 0.78ug/ml (males) in 
MD animals, and 1.86 (males) to2.06(females) ug/ml in HD animals. Following the final infusion, 
plasma levels ranged from 0.23 (males)to 0.29(females) ug/ml in MD animals and 1.6l(fernales) 
to 2. I 5(males)ug/ml in HD dogs. When MD male concentrations were nonnaliz.ed and male and 
female concentrations were calculated as a unit of I 0 animals, mea'1 plasma levels were 
determined as indicated below. 
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i::'ntl of" · r, • ·-/,,,1\ d'+!il) 

Dose 
(mg/kg) Day I Day 190 

0.1 0.07:!:0.0S n•IO ND 

0.37S 0.36:!:0.12 n•\O 0.26:!:0.12 n•\O 

I.SO 1 . 96:!:0. 44 n•IO 1.88:!:0.48 n•IO 

RP 56976 Tcucokinetics after intravenous admlnittration to rats once every 21 days over 
28 week.I (0.2,1 and Sms/kl) Study No. mP/Biodyn. No. 1774; Vol 1.53. 

The study was conducted according to GLP (signed) at Rhone-Poulenc Rorer Recherche
Developpement lnstitut de Biopharmacie, Cedex, France in 1992-1993. The study was intended 
to compare plasma levels oftaxotere immediately following infusion and O.S and 24h following 
first (day 1), the fifth (day 85), and the tenth (day 189) infusion of Sprague-Dawley rats 
administered O .2, 1 and Smg/kg taxotere iv once every 3 weeks over 6 months for a total of 10 
doses. In addition, the study was intended to determine change in plasma concentr2tion with time, 
determine the relationship between plasma level and dose, and investigate sex-related differences 
in plasma levels (see Study No. RPR/RD/CRV A/SM 92-0026, 10-cycle toxicity study in rats over 
a 6-month period followed by a I-month reversibility period reviewed under Toxicology. Multiple 
Doses). 

Twenty-four hour plasma samples of rats at all dose levels and plasma samples ofLD 
animals following all infusion periods were ilidicated to be less than the limit of quantitation. 
Plasma levels were also below the limit of quantitation O.Sh following all infusion periods in MD 
males and following the first and tenth infusion period in MD females. 

Plasma levels in MD males were found to be slightly below those of females on infusion 
days 1 and S; plasma levels in HD males were slightly below those of females on infusion days 1 
and IO. Day of treatment effect for HD animals resulted from lower plasma levels on infusion day 
1 as compared to days S and IO; sti 1dy authors indicated that this effect on infusion day I may 
have been due to belated sampling times following dosing. This indication was strengthened by 
results of a previous pharmacolcinetics study in rats administered Smg/kg over 3 cycling periods in 
which plasma levels were similar following infusion on day I (2.S2ug/ml, d') and day 42 
(2.45ug/ml,d'). Pluma levels increased with dose over the range of doses administered as 
indicated in the table below. Plasma levels followed a supralinear curve; increases ranged from 1.5 
to 2X ~he increase in dose level. 
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Pharmacokinetlcs (absorption, distribution, metabolism and excretion) 

DocetaXel was administered intravenously to animals, either as a bolus at pbannacological 
doses to the mouse or as an infusion at toxicological doses to rats, rabbits and dogs. It was 
administered in polysorbate 80/etbanol (S0/.50 VIV) or polysorbate 80 alone. diluted with S 3 
glucose or 0. 93 sodium chloride. (14C-3 propionate]-docetaxel was used. The total 
radioactivity content of the different biological samples was determined by liquid scintillation. 
For radiolabelled compounds, samples were analysed by a high performance liquid 
chromatography system with an on-line radioactivity derection. Ulllabelled-docetaXel was 
measured in plasma, urine and tissues by high performance liquid chromatography (HPLC). 
For some of the phannacokinetic and toxicokinetic studies in dogs, the routine limit of 
quantitation in plasma and urine was 40 ng/ml, while this limit increased to 100 and 200 ng/ml 
in smaller samples (mouse studies}. In rat and some dog pharmacoldnetic and toxicoldnetic 
studies. the limit of deiection was 20 ng/ml in plasma . 

Absorption: 

Single dose 

Mice 
UNLABELLED COMPOUND: Phannacoldnetic studies were performed in non-tumour beanng 
mice and in colon adenocarcinoma 38 tumour bearing mice. Tumour bearing mice received 
i. v. bolus doses of either 39 mg/m2, 66 mg/ml, 111 mg/m2 or 186 mg/m2 docetaxel. Non· 
rumour bearing mice received an i.v. administration of 111 mg/m2 docetaxel. This dose 
corresponds to the highest non toxic dose in mice. After adrninisttation of a 111 mg/m1 i. v. 
dose the plasma pharmacokilletic parameters in the tumour bearing and the non tumour bearing 
mice are listed below: 
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Pa--ameier With Tumour Without Tumour 
Pluma TWllOW' Pluma 

c, (...1/ml)" 51 - S4 
Cmax 28" 3.97)) 50 

(...g/ml) 
AUC 17.1 44.0'' 24.4 

(h .... /ml) 

tl/2 (h) 1.18 21.7 1.12 
CL, (Vhlq) 2.2 - 1.5 
v .. (lilr&) 2.2 - 1.6 .. 

I) C, a calculalcd concemration at the end of injection 
2) first samplinl time after dosinl (5 min) 
3) anax • 10 min 
4) AUCo.m 

Tumor pbarmacokinetics: The maximal tumour levels were obtained at times ranging from 5 
min to 30 min. and were proportional to the dose. The AUC (G-24b) varied from 17 to 71 
h . ..,g/g and was linearly related to the dose. Docetaxel levels in tumour decreased slowly, with 
the tenninal elimination half life ranging from 21 to 35 hours. High tumour levels were 
maintained over time and 24 hours after drug administration tumour concentrations were 0.65, 
0.56, 1.29 and 1.90 ..,g/g for doses of 39, 66, 111and186 mg/m2 , respectively. These tumour 
levels were higher than the IC50 of the human cell lines, KB cells (epidermoid carcinoma, 0.01 
ug/ml) and T24 cells (bladder carcinoma, 0.04 ug/ml). Tthe docetaxel clearance from tumours 
was lower than that from both plasma and nonnal tissues, resulting in increased exposure, 
with tumour AUC 2.5 to 4 fold higher than that in plasma. 

RADIOLABELLED COMPOUND: Blood and plasma levels of radioactivity in mice had 
similar kinetic profiles. They decreased according to a three-exponential model, with a very 
rapid distribution phase (first half-life < 0. lh) and a slow elimination phase (27h half-life). 

Rats: 
UNLABELLED COMPOUND: Pharmacokinetics were studied after single intravenous bolus 
administration of docetaxel in male rats at doses of 15-120 mg/m2 • Blood samples were taken 
up to 6 hours post-dosing. The AUC increased in proportion to the dose from 0.57 h . ..,g/ml to 
2.52 h . ..,g/ml in the dose range 15 to 60 mg/m2 . The AUC for 120 mg/m 2 was 9.36 h . ..,g/ml. 
Higher AUC was due to its lower clearance (2.141/h/kg vs 3.97-5.51 l/h/kg) at this dose 
level. Doceraxel disposition in the rat was biphasic, as in the mouse and in the dog, with a 
fast distribution half life, t112• ranging between h and an elimination half life 
between 0.78 hand 1.66 h. These arc close to the values observed in mice. 

RADIOLABELLED COMPOUND: After administration of a 30 mg/m2 dose, blood and 
plasma radioactivity levels decreased rapidly (first half-life <0.11 h). The terminal plasma 
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was 43-49 h. AUC values of parent doceiaxr:I and total radioactivity wen= similar, indicating 
the level of circulating metabolites is negligable. 

Dog: 
UNLABELLED COMPOUND: The pbannacoltinetics of doceiaxel were studied in dogs receiving 
a single intravenous dose of 30 mg/m1 . Blood samples were collected for 6 hours, and urine 
samples up to 24 hours after drug administration. The plasma level versus time curve was 
fined according to a two-compartment model, a rebound phase occurring between O.S and 1.5 
hour post administration (in 3 of the 4 animals) suggested the possibility of enterohepatic 
cycling.. Elimination halflife was 6.6 h. Volume of distribution was 9. f Jfkg. Plasma 
cleara:;;ce (Cit) was 0. 93 Jib/kg. 

End of infusion plasma levels of docetaXel were determined in an a..-ute toxicology study in 
dogs, given 15-140 mg/m1 as an i.v. infusion of 24 to 31 minutes. The observed plasma 
levels ranged between 0.27 µg/ml (15 mg/m1) and 3.2 ,.g/ml (140 mg/m1). 

Co v 
MOUSE NTBA" 

111 m /m1 30m m1 m1 
C.,..(µg/m.l) so 4.1 

(S min)2> (2 min)2) 

AUCo- 24.4 0.91 
(h."g/ml) 

t,12 alpha(h) 0.12 0.02 0.07 
t112 beta(h) 1.12 0.78 6.6 
v JI 1.5 4.0 9.1 
Cl J/h/k 1.6 5.5 0.9 

ll NTBA =Non Tumour Bearing Animals 
21 first sampling time 

In comparison, following PK data for human trial were obtained: dose, 70-100 mg (44-62.5 
mg/m2); Cmax, 1.9-3.6 ug/ml; AUC, 2.8-5.9 ug.h/ml; CL, 17-27 l/h/m2 (or 0.45-0.72 
l/h/kg}; Vss, 16-149 l/m2 (or 0.4-41/kg}. The mg/m2·corrected AUCs for mouse, rat and dogs 
were 0.22, 0.03 and 0.06 ug.h/ml, respectively, and for human was 0.063-0.08 ug.h/m.l. 

RADIOLABELLED COMPOUND: Following i. v. infusion of 1'C-docetaXel at 15 mg/m2 to dogs, 
radioactivity plasma levels declined in a similar manner in both sexes, without any evidence of 
a rebound effect. The three-phase elimination half-Jives were 0.23-0.3, 2-2.4 and 50-63 
hours. Blood concentrations of drug-derived radioactivity were greater than corresponding 
plasma levels, suggesting preferential uptake by blood cells. 

Multiple doses: 

Mouse: DocetaXel was administered intravenously to mice bearing colon adenocarcinoma 38 
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at doses of 39-186 mg/m1 every two days for a total of three injections. At the dose of 111 
mg/m1, blood. tumour and tissue samples were drawn over 48 hours (10 samples), whereas 
for the other dose levels only 3 samples were taken over 4 hours. In plasma, at the 111 
mg/m1 dose, there was a trend toward lower AUC values and shorter terminal half-life (p) 
after repeated administration as compared to the single dose data from a previous study. This 
was due to higher body clearance following repeated administration ( CLt = 2.2 l/h/kg in the 
single dose study and 3.2 l/h/kg on day 5 of the multiple dose study) and shorter elimination 
half-life (p half-lives were 1.80 b on day 1 and 0.77 b on day 5). Unlike the single 
administration. after three adm ini,trations the tumour doceiaxel concentrations were not 
proportional to the dose. 

Rat: During a toxicological study in rats, docetaxel (15-60 mg/m2 ) was given once every 
21 days over 3 cycles. The sex or day of treatment had no influence on docetaxel plasma 
levels. However. the plasma levels increased with dose in a nonlinear fashion, in agreement 
with the data of the single dose study. In a second toxicological study, rats were treated with 
doceiaxel at the doses 1.2-30 mg/m2 once every 21 days over 28 weeks . The end of infusion 
plasma levels increased with the administered dose. For the 30 mg/m1 dose, end of infusion 
plasma levels on day 85 and day 189 were similar to the levels observed on day 1 alld day 
42 of the previous toxicokinetic study, indicating of no drug accumulation and no induction of 
inhibition. 

Dog: Doceiaxel (3-15 mg/m1 ) were given every day during 5 days in the course of a 
toxicologicalstudy, plasma concentrations at the end of infusion increased with the infused 
dose. When docetaXel was given (7.5-30 mg/m2) once every 21 days over 12 weeks, 
doceiaxel plasma levels were lower on day 85 than on day 1. Following table summarizes the 
plasma levels (ug/ml) obtained in the three toxicological studies. 

Dose Single 
Acute 
Dose 

(mg/ml) 1st dose 

3 
6 

7.5 
15 0.27 
30 0.54 
50 1.08 
70 1.82 
140 3.19 

5-Day Repeated 
Dosing 

1st dose 5th dose 

0.11 0.08 
0.18 0.17 

0.97 0.54 

Single Dose Every 
21 Days (5 Courses) 

1st course 5th 
course 

0.20 0.16 
0.65 0.33 
1.71 1.23 

In another toxicological study, dogs were treated once every 21 days for 10 cycles. Plasma 
levels were independent of sex and duration of treatment. On the last day of treatment (day 



190), mean plasma levels were 0.26 and 1.88 µg/ml for the 7.5 and 30 mg/m2 doses. 

Rats: 
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RADIOLABELLED COMPOUND: Male rats were given 30 mg/m2 of 14C-docewel i. v. once a 
week for four administrations . Blood and plasma samples were taken 0.5 and 24 hours after 
each administration. Blood and plasma radioactivity levels decreased with a similar profile 
until 168 h: at first rapidly and then more slowly with a terminal plasma half-life of 41 h. 
Blood levels were always higher than plasma levels, suggesting preferential uptake by blood 
cells. A trend to accumulation was observed in plasma levels of radioactivJty, though the 
terminal half-lives obtained after single or repeated doses were very similar.· 

Plasma protein bindJna 
Plasma Radioactivity binding to plasma proteins in mice (111 mg/m2) and rats (30 mg/m2) was 
above 84 % for both species. 

In vitro protein binding: Plasma protein binding of ••c-radiolabelled docetaXel was assessed in 
vitro using the ultrafiltration technique in the concentration range µg/ml ( 
uM),corrcsponding to values observed in animal studies and clinically relevant in humans. 

Plasma protein binding ranged between 70% and 95% and appeared to decrease in the order 
mouse (85-95%) > dog (83-89%)> hwnan (81-83%)> rat (70-76%). Additional study 
result indicated that albumin, « 1-acid glycoproteins and lipoproteins contributed to the binding 
of docewel in human plasma. 

Distribution 

Mouse 
Single dose, unlabelled compound: Five minutes after administration of the drug, docctaXel 
was mainly located in liver and kidney, with concentrations of µg/g ( 

times the plasma concentration). Heart, lung and spleen levels were as high as plasma 
levels, while tumour concentr .. rtons were lower. No docetaXel could be detected in the brain. 

Whole-body autoradiography: An i. v. bolus dose of 111 mg/m2 of ••c · doxcetaXel was 
injected. The observed distribution indicated biliary excretion and gastric radioactivity 
secretion. High concentrations were observed in the spleen af.ci bone marrow. Radioactivity in 
muscie was substantial up to 1 hour. especially in myocardium. High levels were also detected 
in the pancreas, salivary glands. hypophysis and Harder' s gland. Concentrations were very 
low in testes and slightly higher in the ovaries and prcputial gland. No radioactivity was 
detected in the CNS. However, radioactivity in the cervical and dorsal nerve roots was visible 
up to the last time point studied (168 h). Lymph nodes and thymus radioactivity levels were 
moderate. Substantial levels were obtained in the thymus llp to the last time point studied (168 
h). 
In the female pigmented B602Fl mouse, no radioactivity binding to melanin was observed. 
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Rat 
Single dose: After an i. v. infused dose of 30 mg/m2 , the tissue distribution of radioactivity 
appeared similar to those reported in mice. Low levels were detected in adipose tissue. blood, 
sciatic nerve and eyes. Biliary excretion and gastric radioactivity secretion were possible in 
the rat. High concentrations were observed in the spleen and bone marrow. The radioactivity 
in the myocardium was significant (around three times that of other muscle). High levels 
were also detected in various glandular snuctures. Concentrations of radioactivity were 
observed in females (ovary and uterus at O.Sh and 3h post-dose), whereas the radioactivity 
levels were very low in testes, low in epididymis and intermediate in the prostate. For these 
three tissues, the corresponding levels remained stable over the 24 hour period. The thymus 
exhibited low but persistent concentrations of radioactivity. The brain bad the lowest 
concentrations of radioactivity, indicatiing limited crossing of the blood-brain barrier. 
Docetaxel and/or radioactive drug-derived products were also shown to distribute into the 
lymphatic system. 

Multiple dose: Male rats were given four intravenous administrations of 30 mg/m2 1'C
docetaxel once a week. High radioactivity concenttat.ions were found in the lungs, liver, 
kidneys, small intestine wall, in hematopoietic organs (the spleen, bone marrow and thymus) 
and in various glandular structllrcS. Organ radioactivity concentrations decreased rapidly after 
the last administration (from O.S to 168 hours) with the exception of the testes and the thymus. 
After the last administration, tissue/plasma ratios increased steadily up to 48 or 168 hours post
administration to reach high values ( > 300) in prostate, lungs, pituitary, thymus, spleen, 
liver, aorta, Harder' s gland, cpididymis, urinary bladder and thyroid. 

Distribution in the pregnant rat: The tissue distribution data obtained in pregnant rats were 
similar to non-pregnant rats. The highest radioactivity concentrations were found in the lungs, 
liver, small intestine wall, kidneys, in hematopoietic organs (the spleen and bone marrow) and 
in various glandular structures. A precipitation of labelled product may have occurred in the 
lungs. There appeared to be limited distribution across the placenta. Concentrations of 
radioactivity in foetuses were generally far lower than in maternal tissues, the highest level 
being found in the foetal liver. 

Milk transference in the lactating rat: After a single intravenous administration of 30 mg/m2 on 
day 10 of lactation to the lactating rat, peak concentrations of radioactivity occurred at 1 hour 
post-dose in both milk (0.11 ug/ml) and plasma( 0.35 µg eq/ml). From 4 to 24 hours post-dose, 
milk radioactivity concentrations were of the same order as those observed in plasma: the 
milk/plasma ratio increased slightly with time (from 0.3 at I hour post-dose to 1. 7 at 24 hours 
post-dose) and plasma AUC co.ml was 1.4 times higher than that obtained for the milk. This 
appearance of radioactivity in milk is consistent with data from the distribution study in the 
pregnant rat. High values of the tissue/plasma ratio were observed in the mammary gland, 
following administration on day 18 of gestation (ratio-so at 24 hours post-administration). 
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Metabolisdl 

Liver subcellular frat:ioos in vitro: The metabolism of docetaxel has been studied in mouse, rat, 
dog and human liver subcellular fractions. Docetaxel was metabolized by microsomal 
monooxygenascs from all four species. UDP-glucuronosyltransferases and cytosolic glutathionc 
S-transferases from rat and human liver did not appear to metabolize docetaxel. 
Incubations with radiolabellcd compound showed the formation of four peaks in microsomes from 
all species, respectively representing V +VI; VII; XI and XIIl +XIV+ XV. IV was detected in 
human liver microsomes and XVl+XVD in dog and human liver microsomes. Together these 
metabolites represented virtually all metabolites resulting from biotransfonnation of the ten
butylester group. C-oxidation apparently accounted for about 62 to 77% of doceiaxel 
bioaansformation in the four species (total of VI, V and VU), with the rest generally accounted 
for by the same reaction on the 7-cpimer RP 70617 or resulting from epimerisation of thi: 
metabolites. 

Isolated perfused rat liver : 14C-Docetaxel d1::position was studied in isolated perfused rat livers. 
Docetaxel was administered at doses of 0.48 mg and 4.8 mg, giving rise to initial perfusate 
concentrations of 5 and 50 µM (4 and 40 µg/ml). After administ.ration at 5 µM, circulatiDg 
radioactivity decreased rapidly and accounted for 53 of the dose at 30 minutes and 33 at 180 
minutes. Hepatic clearance was confirmed by a corresponding biliary clearance, as the majority 
of the radioactivity (78.93) was detected in the bile 60 minutes after administration. 
Five major peaks, IV, V+VI, VII, XI and xm+XIV+XV, accompanied by docetaxel were 
detected in bile. 

Mouse: Metabolites were analyzed in biological samples, obtained from non-tumour bearing mice 
given 111 mg/m2 of 1•c docctaxel. 

Plasma: Parent compound represented 55-903 of total plasma radioactivity. Two peaks, 
representing V +VI and VII, each accountiDg for 5 to 15 3 of the plasma radioactivity. 
Faeces: In the 0-24 h faeces, which contained 593 of the administered dose in the male mouse, 
the three peaks v+ VI, vu and XVl+XVD (RPR 104943) represcnti:d 20.63, 17.23 and 8.93. 
respectively of the administered dose. These metabolites accounted for 75 to 803 of the 
compounds excreted in faeces. Unchanged docetaxel in faeces represented only 23 of the dose. 
U rinc: About 15 metabolites were present in urine, each accounting for less than 0. 6 3 of the 
administered dose. 

Rat: Metabolic profiles were determined in biological samples given a 30 mg/m2 intravenous 
infusion of 14C-docctaxel. Bile samples were obtained from bile duct cannulated rats. No 
difference was observed according to· sex in these studies. 
Plasma: In plasma, the parent compound was the only detected substance. 
Bile: Biliary excretion accounted for 64-72 3 of administered dose. Unchanged docetaxel 
represented 23 of lhe dose, togelher with about 20 olher compounds, among which metabolites 
IV, V, VI and VU accounted for respectively 5.33, 6.03, 7.53 and 7.93 of the administered 
dose. Metabolites X. XI, XII and XIII, the laner three being lhe 7-cpi analogues of lhe major 
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biliary metabolites, were also present, with each accounting for 2 to 53 of dose. 
Faeces: About 20 compounds were found in faeces. Unchanged docetaxel accounted for 113 of 
ad.ministered dose. The main metabolites were VI accounting for about 20% of dose, and V, VU 
and XVI , each accounting for about 63 of dose. The overall metabolic profile in faeces was 
similar to that in bile-duct cannulatcd rats. 
Urine: Parent compound in urine acounted for about l 3 of dose, together with RP 70617. The 
main metabolite was I which accoumed for about 50% of the overall detected compounds in urine. 

Rabbit: Metabolic profiles were determined in biological samples given a 6 mg/m2 intravenous 
infusion of 1'C-docetaxel . No difference was observed according to sex. -
Plasma: Parent compound was the only substance detected in plasma. 
Faeces: About 853 of the dose was recovered in the 0-168h faeces. The parent compound 
accounted for an average of 11.6% of the dose. About 20 metabolites were found, the most 
important being VI accounting for almost 203 of the dose. Thus terr-butyl oxidation is also the 
main pathway in the rabbit. 
Urine: Small amounts of parent compound and RP 70617 were present. Metabolites I and XIX 
(unidentified) were the main compounds, respectively accounting for 353 and 25% of the 
compounds detected in urine. 

Dog: Metabolic profiles were analyzed in biological samples from beagle dogs given a 15 
mg/m2intravenous infusion of 14c docctaxel. No difference according to sex was observed. 
Plasma: The parent compound was the principal circulating substance. The presence of small 
quantities of metabolites V +VI, resulting from ten-butyl hydroxylation, and xxvm were also 
detected. 
Liver and bile: Docetaxel and metabolites V+VI in liver tissue represented 4.23 and 3.73 of 
the ad.ministered dose with, in addition. four minor metabolites. The two peaks were also detected 
in the biles , representing an average of 4.4 3 and 7 .4 3 of the dose, respectively. Metabolites VU 
and XXVIII in 3-hour bile represented 1 % of the dose. 
Feces: In the 0-72 h faeces, docctaxel and V +VI represented about 15 3 and 33 3 of the 
administered dose, respectively. Other metabolites, which included VU, XI, XIll +XIV+ XV, 
XVI+ XVII and XXVIII represented from l to 3. 3 3 of the dose. 
Urine: Fifteen metabolites were detected. The most abundant constirucnts were docetaxel, V +VI 
and XXVI. 
Thus metabolites from the rerr-bucyl oxidation pathway (V, VI, VU, XI, XIII) constitute the 
majority of docetaXel biotranSformation the dog. 

The major metabolic pathway of docetaXel consisted of oxidations of one rif the methyl groups 
of the rerr-bucylester moiety. This leads first to the alcohol derivative VI (RPR 104952). Further 
oxidation leads to a putative aldehyde, which cyclizcs to give two diastereoisomeric hydroxy
oxazolidinoncs (V and VD). Oxidation of the aldehyde intermediate gives the corresponding acid 
derivative, which yields the cyclizcd oxazolidinedionc derivative XVI (RPR 104943). A minor 
pathway is C-oxidation in the para position of the phenyl group of the side chain, leading to the 
hydroxylated compound VUI (RPR 107840). Another minor metabolic pathway results from 
epimerisation at position 7 of the taxane ring, leading to RP 70617. This compound may result 
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from chemical degradation of docewel. The 7-epimers of the metabolites VI, V and VD ; the 
alcohol-<lerivative XIl and the diastereoisomeric hydroxy-oxazolidinone compounds XI and XU1 
have also been isolated. The metabolic pathway is proposed below: 

Doc:etaul fRP56976\ . 

EnzymolQ&Y 'lf docetaXol metabolism: Both in vivo and in vitro data have shown that docetaXel 
is principally metabolized by monooxygenases. Studies on cytochrome P450 isoenzymes were 
performed. 

Effect of inducers in rat liver microsomes: Dexamethasone had the most significant effect on 
docetaXel biotransformation rate, and - to a lesser degree - 3MC, phenobarbital and clofibrate. 
Thus, docetaXel appeared to be mainly metabolized by cytochrome P450 3A isoenzymes. 

Effect of indu;:ers in the isolated perfused rat liver: The effect of enzyme induction by 3-
methylcholanthrene (40 mg/kg/d for 2 days), phenobarbital (80 mg/kg/d for three days) and 
dexamethasone (SO mg/kg/d for three days) in the rat on 14C-docetaXel metabolism and excretion 
in the isolated perfused liver was soxlied at the high dose of SO µM. Compared to controls, 3-MC 
increased principally elimination in the form of parent drug and the alcohol VI. Phenobarbital had 
no effect on r .irent drug, but increased elimination in the form of VI (hydroxy) and V, VD and 
XI, all cycliml aldehydes. Dexamethasone actUally decreased parcm drug and VI excretion, while 
elimination of the aldehyde VD and the Jll'tative carboxylic acid IV were increased. These results, 
in agreement with the findings in induced rat liver microsomes, indicated that several inducible 
rat liver enzymes may be involved in docewel metabolism. The effect of 3-MC appe~ to be 
limited to the first hydroxylation step, phenobarbital induces metabolism as far as the cyclized 
aldehydes and dexamethasone the whtile pathway, including the carboxylation. 

Inhibition studies in human liver microsomes: The effect of several specific inhibitors of 
cytochrome P450 isoenzymes on docewel biotransformation in human liver microsomes was 
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srudied. Ketoconazole, troleandomycin, nifedipine and erythromycin were able to inhibit 
docew:el bion-ansfomwion, indicating a major role of P450 isoenzymes of the CYP3A subfamily 
in hlllllan metabolism. 

Enzyme induction activity in mouse and rat: 
Mouse: Mice (n= 18/sex/dose) received 30 mg/m2 docewcel for five days. Control groups 
received the vehicle alone. Compared to controls, docewcel did not significantly modify the 
parameters : liver weight, microsomal protein, total cytochrome P-450, th~ P450-catalyzed 
activities ethoxy- and pentoxyresorafm 0-deallcylase (EROD and PROD) and.aniline hydroxylase 
(AH) and the conjugation enzyme activities p-nittophenol glUCl.lr!'lnidation (GT -pNP) and cytosolic 
glutathione S-transferase (Gsn. Bilirubin glucuronidation (GT-bili) was slightly increased 
( +503) in both sexes. Therefore, doceWtol bad no enzyme induction activity in mouse. 
Rat: Rats (n•6/sex/dose) were treated with 30 mg/m2 docetaXel for five days (cumulative dose 
150 mg/ml) .• ~one of the paramctm mentioned above were modified in female rats. In male rats 
an increase in relative liver weight and a decrease in aniline hydroxylase (-223) were the only 
changes observed. These results indicated that docctaxel was not an enzyme inducer in rat. 

Excretion: 
Mouse, rat, rabbit and dog: In these four species, radioactivity was predominantly excreted by 
faecal route: on average 83 to 92 % of the administered dose within 96 or 168 hours with most 
of it occurring during the first 48 hours. Urinary excretion only accounted for 3 to 9% of the 
administered dose. Pulmonary excretion of radioactivity was ne1legible: less than 0. OS % of the 
dose in 48 hours in mice and rats and not deteetablr in dogs. This finding indicatcs the relative 
stability of the position of radioactive labellinJ towards final degradation in the form of "C02. 
Radioactivity tissue retention at the end of the collection period, investigated in mice and rats, 
accounted for 0.5 to 0.8 3 of the dose in mice (96h) and for 4 to S 3 in rats (168h). 

Biliary excretion and enterohcpatic cycling in rat: Excretion in bile (65-i2 3 of administered 
dose) of total radioactivity in the rat bearing an indwelling biliary catheter. Enterohcpatic 
recirculation in rats was low: 12. 73 of the radioactivity infused ( in the duodenum was 
reabsorbed over 24 hours. 
Repeated doses in ralS: Urine and faeces were collected daily during the repeated doses (30 
mg/ml once a week on days 0, 7, 14 and 21) and up to 168 hours after the last administration. 
Radioactiviry was largely excreted by fecal route (82. 73 of the total administered dose). Urinary 
e,.;cretion only accounted for 9.6% of the total administrred dose. 

Summary or pharmacokinetics 
Absorption: In mice, docetaxel showed a dose proportionality of plasma Cmax, plasma A UC and 
tumour AUC with the 1.v. administered dose (39 to 186 mg/mi). No effect of sex and/or tumour 
presence on pharmacokinctics was observed. Tumour AUC was 2.5 to S times that of plasma. 
Tumour half-life of docetaxel (21.7h) was considerably longer than in other tissues (2.2-4.Sh) ar:d 
plasma (1.2 h). Repeated administration to mice c:auscd a slight decl'ease in rumour AUC w~s 

observed on day S. This did nor appear to be cause<! by enzyme induction, as no significwt effect 
was observed on liver drug-metabolizing enzymes in mice and rats treated with docetaxel at 30 
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mg/m1/day for five days. In the rat, plasma docewel half-lives were comparable to that in the 
mouse. Docetaxel phannacolcinetics in the dog were characterized by half-lives of 4 min and 6.6 
hours and a plasma cleariur;e of 0. 93 Vh/kg. The main difference in comparison to the mouse was 
a larger distribution volume (9 I/kg). However, mouse had the highest mg/m2-corrected AUC 
among three species. 

Distribution: In the mouse, docetaxel was detected in most tissues, including rumour tissue, but 
not in the centtal oervou.s system. Disuibution studies in mice and rats showed distribution in the 
following tissues: liver, bile, intestine and gastric contents, spleen, myocardium, bone marrow, 
pancreas and salivary glands. Radioactivity was detected in fetal tissues and milk, but not in the 
central nervou.s system. Levels in genital organs were relatively higher in felllliles than in males. 
Upon repeated administration to the rat, tissue retention in lungs, prostate and epididymis, thymus 
and pituitary was observed. 
Plasma protein binding of the radiolabelled compound was high in mio= and rats in vivo (84-89% ). 
Binding to plasma proteim in vitro was also high in mouse (89-9.S % ), rat (70-76 3), dog (83-89%) 
and man (79-83%). 
Taxotere would not be effective for treatment of brain cancer since the drug does not cross the 
blood-brain barrier. 

Metabolism: Several studies have shown that docewel was mainly eliminated by hepatic 
metabolism and that only a minor fraction of the dose is excreted in the form of parent drug. 
Oxidation of the ten-butyl group of docetaxel represented the majority of biotransformation in all 
four species (mouse. rat. rabbit and dog), with the rest resulting from the same reaction on the 
7-epimer, RP 70617, or from epimerisation of the metabolites. In all four species the metabolites 
from the ren-butyl oxidation pathway (V, VI, VD and XVI) represented the large majority of 
fecal metabolites, with the alcohol derivative, VI, being the most abundant one. Only in the 
mouse were metabolites of docetaxel detectable in plasma. The main enzymes involved in 
docetaxel metabolism are monooxygenases (Phase I enzymes). Cytochrome P-4.SO isoenzymes 
of the CYP3A subfamily were mainly responsible for docewel biotransformation in human and 
rat. Therefore, possible metabolic drug-drug interactions were likely to occur with potent 
CYP3A inhibitors such as ketoconazole. 
A study in humans has shown the predominance of the ren-butyl oxidation pathway in humans, 
with metabolites VI and XVI being the most abundant compounds in faeces. The studied animal 
species are good models for human metabolism of docewel. Since doceWtel was the main 
circulating compound and that the major metabolites were less active than docetaxel indicates that 
parenl drug analysis is an appropriate index for pharmacolcinetic/ pharmacodynamic studies of this 
drug. 

r.xcretion: Docewel was largely excreted by the faecal route in mice, rats, rabbits and dogs. 
Excretion in humam has also been shown to be in large majority in the faeces . Urinary excretion 
of parent drug or radioactivity was always low ( < 10% of the dose). Biliary excretion of 
radiolabclled docewel-derived compounds was important. Plasma pharmacokinetics in the dog 
indicated a possible rebound effect. In the rat entero-bcpatic cycling of radioactivity was not 
important. 
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TosicolOIY 

Single Dose (Degradation Products) 

Acute intravenous toJ.icity study or RP706l 7 in the mouse Study no. RPR/RD/CRV A/SM 672 
Vol 145 

Groups of JO (Sd',S~) CD2FI mice were administered a single iv dose of RP70617 in 
polysorbate 80; doses ranged from 59-12lmg/kg (177-363mglm2). Signs ofdyspnea, reduced motor 
activity, and hunched posture were exhibited in females administered 363mg/m2 &om study day 9 to 
28. One female with clinical signs of dyspnea and prostration wu euthanized on study day 7. There 
were no drug-rel'lted changes in body weights or histopathology in male or female animals. 

RP73077: Single dose intnvenou1 lethality study in mice with a 27-d11y observation period 
Study no. RPR/RD/CRVA/SM93-0065 Vol l.45 

Groups of 10 (Sa", 5~) CD2Fl mice were administered a single iv dose ofRP73077 in 
polysorbate 80; doses ranged from 154-327mglkg (462-98lmg/m2). Five of five males and females 
administered 327mg/kg taxotere died on study day I following dosing; l/S males and 215 females 
administered the equivalent polysorbate 80 vehicle concentration also died during the study 
suggesting the vehicle may have acted in conjunction with mcotere to produce the mortality at the 
highest dose. Deaths also occurred to a lesser degree in other dose groups: 2S7mg/kg (2/Sd',4/S ~). 
201mg/kg (2/Sd'), IS4mglkg (l/5~). Associated clinical signs included reduced motor activity, ataxia, 
prostration, and dyspnea. There were no changes in body weights. Microscopically, male mice 
exhibited bilateral hypocellularity and atrophy of seminiferous tubules and small testes. 

Multiple Doses 

RP !!6976 - 10-cycle toJ.icity study in nts (each cycle consisting or a single intravenous infusion 
every 3 weeks) over a 6-month period followed by a l·month revenibility period. Study No. 
RPR/RD/CRVA/SM 92-0026, Vols 1.34-1.39 

The study was conducted according to GLP (signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortville, Depanment Securite du Medicament, Alfortville, France in 1993. 
Taxotere (batch# OP9-PROC 92226; purity 100%; in a 40 mg/ml stock solution ofpolysorbate 80) 
was administered to Sprague-Dawley CD Crl:CD(SD)BRrats (!Sanimals/sex/group) at doses of0.2, 
IO, or 5.0mg/kg per iv infusion (1.2, 6, and 30mg/m2

, dosing volume, !Oml/kg; rate of infusion, 
!ml/min), onceevery3 weeksover6monthsforatotalof!Odoses(days I, 22, 43, 64, 85, 106, 127, 
148, 169, 189). Rats were 7 weeks of age at study initiation; male weights ranged from 235-30Sg 
and female weights ranged fro:n 184-242g. The saline control group was dosed with a 0.9"/oNaCl 
solution and the vehicle control group with a 1.25% polysorbate 80 solution in 0.9%NaCI. Five 
animals/sex/group were observed for I month following the dt>sing period for reversibility of toxic 
effects. Five satellite groups of 5/sex/dose were used for plasma drug toxicokinetic determinations 
(see toxicokinetics review). 



Page 28 

Measurements ana Observations 

Monality, clinical examination 
· Body Weight, food consumption 

Daily 
Weekly 
Pretreatment Ophthalmology (+examination of S/lSrats/sex following ninth infusion [day 

169) 
Day 2 and Week 3 
following each treatment, 
study tennination Hematology, clinical chemistry 

Post treatment S and 
1 O + study tenn 
(day 87,191,213) Urinalysis 

Post treatment and 
post reversibility Organ weights, gross pathology, histopathology 

Mortality and clinical observations 
No dNg-related mortality occurred during the study. One MD male was sacrificed moribund 

on day 153 as a result of hindlimb weakness; malignant lymphoma was exhibited upon 
histopathological examination but wu not considered to be related to dosing. One MD female of the 
satellite group (pharmacokinetics study) died on day 127; cause of death was not indicated. 

Following the third week of infusion, the length and number of muzzle hairs of HD animals 
was reduced or absent; incidence was increased in males. Dyspnea and paraparesis were observed 
sporadically in 1/15 HD and MD males, respectively. 

Body weight and food consumption 
Body weights of HD males and females were significantly depressed following each infusion; 

body weight gains were observed during the 2nd and 3rd weeks following dosing but weights 
remained depressed in these animals throughout the study. Body weights of HD males were depressed 
7-15% following cycles 1-S when compared to concurrent controls and 17-21% following cycles 6-
10. Body weights of HD females were depressed 8-9"/o following cycles 1-S when compared to 
concurrent controls and 10-14% following cycles 6-10. Body weights of these ariimals were 
depressed up to 22 and 15% in males and females, respectively, when compared to concurrent 
controls; weights did not recover during the 4 weeks following dosing. Weights of LD and MD 
animals were similar to those of concurrent controls throughout the study. 

Food consumption of HD males and females was depressed up to 35% and 29%, respectively, 
following dosing when compared to concurrent controls; consumption of MD males and females was 
depressed up to 18 and 11 %, respectively, when compared to concurrent controls. During the 2 
weeks following each dosing interval, the food consumption recovered and was similar to that of 
concurrent controls. 

Ophthalmology 
There were no drug-related changes observed during the study. 
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Hematology 
Alimi.nistration of taxotere was associated with depressions in red cell indices/reticulocytes, 

platelets, and white cell counts in MD and HD males and females throughout the study when 
compared 10 concurtent controls; hematological measurements were conducted 2 days following 
dosing. Red and white cell indices appeared to recover between dosing intervals. RSC counts were 
depressed up 10 1 O"/o and 15% in HD males and females, rtspectively; MD animals were effected to 
a lesser extent Hgb and hct were depressed up to 9% in HD males and 10"/o in females of this group. 
Reticulocyte counts were depressed from 73-85% and 74-83% in HD males and females, 
respectively, and 28-60% and 26-41% in MD males and females, respectively, when compared 10 
concurrent controls. Following the 4th dosing interval (day 64 ), the depressions in. red cell indices did 
•ot appear to increase in severity. 

Platelet counts were depressed from 35-50% and 30-54% in HD males and females, 
respectively, when compared 10 concurrent controls, and up 10 16% in MD animals. Platelet counts 
of one HD fomale (animal #92-108-170-FOS) were significantly lower (4to7fold) than other females 
of that dose group from initiation of dosing to day 108, following the sixth dosing interval; platelet 
counts of other animals were similarly depressed throughout the dosing period. WBC count• were 
depressed from 47-63% in HD males, with significant reductions in eosinopbils, lymphocytes, and 
monocytes. The white cells of HD females were depressed 49-80% when compared to concurrent 
controls, with significant reductions in lymphocytes. 

Hematological parameters recovered during the 4 weeks following dosing; adverse effects on 
hematological indices have been reported to occur with drugs of this therapeutic class (Calabresi and 
Chabner, 1990. Goodman and Oilman's, The pharmacological buis of therapeutics). There were no 
changes in the indices ofLD animals. 

Bone Marrow 
Hypocellularity of the bone marrow of the sternum and femur was observed in 10/10 HD 

males and females, and 4/10 MD males and females following dosing. This finding correlated with 
the depressed red cells, white cells, and platelets observed in thtse groups as noted above. Following 
recovery, bone marrow findings from mid- and high-dose animals were comparable to concurrent 
controls. 

Clinical Chemistry 
Levels of AST were consistently increased in HD males and females when compared to 

concurrent vehicle controls following dosing with taxotere; levels recovered to pretest values between 
dosing intervals and during the 4 weeks following dosing. Enzyme levels increased 23-63% and 13-
56% in HD males and females, respectively. It was interesting lo note that increases were observed 
in various enzyme parameters of vehicle control animals when compared to saline controls. 

Levels of glucose were consistently increased from 13-23% in HD females and sporadically 
increased from 9-15% in HD males. Levels recovered to pretest values between dosing intervals. 
Other variations were also sporatically observed in these animals throughout the study. The clinical 
chemistry parameters of MD and LD animals were similar to those of concurrent controls. 

Urinalysis 
There were no drug-related changes in the urinalyses of dosed animals. 
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Necropsy 
Macroscopic observations. HD males exhibited soft and/or small testes following dosing 

(2/10, 5/10, respectively) and recovery ( 115, 315, respectively). These observations correlated with 
histopathological finoings of necrosis of the epididymides and seminal vesicles, and atrophy and 
spermatocyte degeneration of the testes in these animals. Other incidental changes were not 
considered to be related to dosing. 

Organ Weights. Changes in organ weights following 6 months of taxotere treatment consisted 
of significantly depressed absolute and relative testicular weights following dosing and recovery. 
Absolute testicular weights were depressed 28 and 3 7% following dosing and recovery, respectively, 
when compared to concurrent vehicle controls. Relative testicular weights were depressed I 0 and 
22% following dosing and recovery, respectively. These findings correlated with the histopathological 
observations of increased severity of testicular degeneration following the recovery period. Other 
organ weight changes (increased relative weights at the HD) were related to decreased body weights. 

Microscopic observations. Malignant lymphoma was exhibited in several organs of one MD 
male which was sacrificed moribund on day 153; histology was not performed on the MD female 
which died on day 127. 

Mid- and high-dose males and females exhibited signifkant pathologies associated with the 
anti-mitotic properties of t.axotere treatment; findings were most pronounced in testes, epididymides, 
seminal vesicles, and bone marrow. Following dosing, necrosis was exhibited in the epididymides and 
seminal vesicles of 10/ IO and 7 I IO HD males, respectively; atrophy of the seminiferous tubules and 
sperrnatucyte degeneration of the testes was exhibited in 4/10 and 9110 HD males, respectively. 
Following the recovery period, drug-related necrosis of the epididymis (3/5) and atrophy of the testes 
(3/5) persisted in males of this group. Cellular necrosis was also observed in the lacrimal glands, liver, 
stomach, duodenum, jejunwn, ileum, cecum, colon, rectum, liver, thymus, and uterus of HD, and to 
a lesser extent, MD males and females. Increased karyomegaly (7110) and cytomegaly (S/10) were 
also observed in the lacrimal glands of HD males; following the recovery period, cellular necrosis and 
increased karyomcgaly and eytomegaly persisted in the lacrimal glands of these animals. Prominent 
paracortical histiocytes were observed in the mesenteric lymph nodes of MD (3/9, males) (3/10, 
females) and HD males (9110) and females (8/10) following dosing; the midy author considered this 
finding to be a secondary effect (lymphatic drainage) related to increased single cell necrosis of the 
gastrointestinal tract. All other microscopic findings were a result of venipuncture technique or were 
considered incidental and common for rats of this age and strain. 

The major target organs of taxotere following 6 months of dosing were the lympho
hematopoietic system and the testes. 

RP 56976 • IO-cycle toxicity study in do1s (each cyc!e consisting of a single intrtvenous 
infusion every 3 weeks)over a 6-month period followed by a two-month revenibility p~riod. 
Study No. RPR/RD/CVRA/SM 92-0239, Vols 1.42-1.44. 

The study was conducted according to GLP (signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortville, Department Secunte du Medicament, Alfortville, France in 1993. 
Taxotere (batch# FCH 162 and OP9-PROC92226) in 40mg/ml stock solutions ofpolysorbate 80 
was administered to beagle dogs (S animals/sex/group) at doses ofO. I, 0.375, or I .Smglkg per iv 
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infusion ( 2, 7.5, 30 mg/ml; dosing volume, 12ml/kg; rate of infusion, Sml/min) once every 3 weeks 
(days 1, 22, 43, 64, 85, 106, 127, 148, 169, 190) for a total of 10 infusions over a 6-month period. 
The first stock solution (GRV 1013), prepared with the first batch identified, wu used to administer 
infusions 1-6; a second stock solution (GRV 1035) wu usec! to administer infusions 7-10. Dogs were 
16-17 months of age at srucly initiation; weights ranged from 9.3-12.Jkg. The vehicle control group 
received polysorbate (PS) 80 diluted in a 0.9"/oNaCl solution, resulting in a 3.3% PS 80 solution 
corresponding to the PS solution used in the HD group.Two animals/sex/group were observed for 
2 months (days 198-247) following the dosing period for reversibility of toxic effects. 

Measurements and Observations 

Daily 
Weekly 

Mortality, clinical examination, food consumption 
Body weight 

Pretreatment & 
2X following 1st, Sth, 
1 0th infusion (immediately 
following +24h later) ECG, arterial BP, body temperature 

Pretreatment & 
IX following St!!, I 0th 
infusion, IX during 
reversibility Ophthalmology 

Following !st, 10th 
infusion +24h later Plasma drug determinations (see pharmacokinetics for review) 

Pretreatment, I day + 
every week following 
each infusion, wk I +8 
of reversibility Hematology, coagulation, clinical chemistry 

Pretreatment, I day 
following I 0th infusion, 
1 X following reversibility Urinalysis 

Post treatment & 
post reversibility Organ weights, gross pathology, histopathology 

Mortality and clinical observations 
No drug-related mortality occurred during the study. Severe diarrhea was exhibited in 

1-4/5 HD males and MD and HD females during and up to 1 week following each infusion period; 
bloody stool was observed in 7/10 HD males and females following the first infusion and 2-3/10 HD 
males and females sporadically following subsequent treatment. Three HD males and one HD female 
were most consistently affected; in addition, one LD female exhibited bloody feces up to 19 days 
following 4th, 6th and 7th infusions. Vomitus containing blood wu observed in 3/10 HD males and 
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females 4-5 days following the second infusion; increased respiratory rate was exhibited in 1-2/5 LO 
and MD females following infusion 3 to l O. Alopecia was exhibited in HD animals from study week 
4 to study termination. A number of clinical observations (facial erythema and edema, generalized 
erythema, lacrimation; agitation following infusion followed by somnolence, involuntary defecation, 
increased respiratory rate, and EKG, arterial and BP changes) were exhibited in control and dosed 
animals and were considered to be vehicle-related (PS 80) changes; PS 80 is known to act as a 
nonspecific histamine releaser in dogs when administered iv. Thickening of the ears of HD dogs 
following edema are indicated to be an additive effect of taxotere and the vehicle. 

Body weight and food consumption 
Body weights of HD males and females were depressed 9-10% following the first and second 

infusion when compared to concurrent controls and 7-904. when compared to pretreatment weights. 
Individual weights of these animals varied from Oto 13% during this time. Body weights of these HD 
animals were similar to pretreatment weights from the third infusion to the end of the dosing period; 
weights were depressed up to 7% in males and 11 "lo in females when compared to concurrent controls 
during this time. Following the tenth infusion, body weights were depressed up to 17% in HD males 
when compared to concurrent controls and in control and HD females when compared to 
pretreatment weights; the study author indicated that this was due to the low body weight of animals 
retained for the reversibility period. Body weights of MD and LO animals were similar to those of 
concurrent controls. 

Food consumption of HD animals was severely depressed or absent following each dosing 
infusion throughout the study; the absence of food consumption was most prolonged following the 
first treatment (study days 1-8). Food consumption recovered by the second week following each 
infusion in these animals. Food consumption of LO and MD animals was similar to that of concurrent 
controls. 

Electrocardiography 
Immediately following taxoter~ infusion and contim.Ung for 24 houn, heart rates of dosed and 

control animals increased up to 590/o above pretreatment rates. These increased ratzs were 
considered to be a result of the polysorbate 80 vehicle which has been reported to induce this effect 
secondary to histamine release (Budden et al., 1978. Arzneirnittelforschung, 28, 1586) 
Additional EKG readings were recorded for one LO (animal #27) and one HD(animal #39) female 
48 and 72 hours following the first infusion. Sporadic changes in the EEG of these animals was not 
considered to be a result of dosing with taxotere. 

Arterial Blood Pressure and Body Temperature 
Arterial blood pressure of dosed and control aninu..ls was depressed up to 50% below 

pretreatment pressure immediately following taxotere infusion; this effect was considered to be a 
result of the hypotensive effect of polysorbate 80 vehicle. 

The body temperature of control and dosed animals was depressed up to 2.3 degrees below 
pretreatment temperatures, this effect was considered to be a result of the hypothennic effect of 
polysorbate 80 vehicle. Temperatures recovered 24 hours following dosing. 

Ophthalmology 
Alopecia and purulent discharge of ·he eyelids were exhibit'.'ll in 2/5HD males and 5/5 
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HDfemales; this effect was considered to be a result of the increase in viscosity oflacrymal secretions 
in these animals. The changes were less severe following the recovery period. There were no 
opthalmological findings in LD or MD animals. 

Hematology 
Administration of taxotere was associated with depressions in red cell indices/reticulocytes, 

platelets, and white cell counts in MD and HD males and females when compared to concurrent 
controls; hematological measurements were conducted 1 day following infusions. Males appeared to 
be affected to a greater extent when compared to females. Changes in red cell parameters (with the 
exception of reticulocytes), and platelets were greater at the beginning of the .treatment schedule. 
White cells were depressed throughout the study in a dose-related manner. Recovery of hematologic 
indices was observed 2 weeks following each treatment period. 

Following the first infusion (study day 2), red cell indices (RBC, Hgb, Hct) were depressed 
8-10% and 4% in HD males and females, respectively. Reticulocyte counts were depressed 90% in 
MD and HD males and 40"/o in HD females when compared to concurrent controls. Platelet and WBC 
counts were depressed 27-39 and 28-32% in HD and MD males; WBC were depressed 43% in HD 
females when compared to control animals. RBC indices (with the exception of reticulocytes) were 
mildly depressed (10-15% in HD males and <5% in HD females) from study day 9 to study 
termination. Reticulocytes were depressed 45-65% in HD males and up to 25% in HD females when 
compared to concurrent controls during this time. Platelets were depressed 17% in HD males on day 
9; following the third infusion to study termination, platelets were only mildly affected (8% 
depression) when compared to concurrent controls. WBC were depressed 40-50"/o in HD males and 
females following each infusion; lymphocytes and neutrophils were affected to the greatest extent. 
There were no drug-related hematological etfects in LD animals. 

Bone Marrow 
Hypocellularity of the bone marrow of the sternum was observed in 515 HD males and females 

following dosing. This finding correlated with the depressed red cells, white cells, and platelets 
observed in these groups as noted above. Following recovery, bone marrow findings from HD 
animals were comparable to concurrent controls. 

Clinical Chemistry 
Levels of AST were consistently increased in HD males and females when compared to 

concurrent contols following dosing with taxotere; levels recovered to pretest values between dosing 
intervals. On day 2, enzyme levels increased 2.6-fold and 4. 7-fold in HD males and females, 
respectively. On day 9, enzyme levels increased 3.5-fold in HD animals of both sexes; levels were 
similarly increased following infusions throughout the study. Increased AST was not associated with 
changes in ALT; however, increases in alkaline phosphatase (25-40"/o when compared to concurrent 
controls) were observed in HD females. These changes were not considered to be of biological 
significance by the study author. Slight depressions in levels of calcium ( 4-6%) were observed in HD 
males and females. There were no changes in the serum chemistry parameters ofLD or MD animals 
which were considered to be a result of dosing with taxotere. 

Urinalysis 
There were no drug-related changes in the urinalyses of dosed animals. 
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Necropsy 
Macroscopic observations. HD males and females exhibited edema and alopecia of the 

external ears and alopecia and discoloration of the skin; these findings correlated with histological 
changes observed in these animals. Other incidental changes were not considered to be related to 
dosing. The testes were not examined macroscopically. 

Organ weights. Changes in organ weights following 6 months of taxotere treatment consisted 
of significantly increased liver weights in HD males and females when compared to concurrent 
contols. Absolute liver weights were increased 36 and 22% in males and females, respectively and 
liver-to-body weight ratic.;s were increased 40 and 38% in these animals. Th~ increased weights 
were considered to be associated with the increased clear cells in the cytoplasm of hepatocytes. 
Increased liver weights were not exhibited following the reversibility period. Absolute testicular 
weights of HD males were depressed 12% following dosing and 23% following recovery; these 
testicular changes were not reviewed by the study author. 

Microscopic observations. HD males and females exhibited multiple pathologies associated 
with the anti-mitotic properties of taxotere treatment; findings were most pronounced in the 
epididymides, gastrointestinal tract, exocrine pancreas, skin, and bone marrow. Following dosing, 
cellular necrosis was exlubited in the epididymides of2/3HD males and pancreas of2/3 HD females. 
In addition, necrosis was observed in the colon (213 HDd', 1/3HD~). cecum (2/3HDd',2/3HD~). 
rectum (2/3HDd',1/3HD~). stomach (3/3HDo", 3/3HD~). and tongue (3/3HDd',2/3HD~) of these 
animals. Necrosis was not observed following the recovery period. Tubular degeneration of the testes 
was observed in 1/3 LD males and 2/3 MD and HD males; following recovery, this finding was 
exhibited in 1/2 MD males. Edema, inflammation, and epidennal degeneration of the external ears 
were observed in 3/3HD males and females and 1/3 LD females; edema was seen following the 
recovery period. Similarly, epidermal degeneration and increased mitotic figures were observed in 
the skin of the limbs and trunk of 3/3HD males and females following dosing; a decrease in the 
number of anagen follicles of the skin was observed following dosing and recovery. Increased clear 
cells of the hepatocellular cytoplasm (representing increased glycogen content) of control and dosed 
animals were observed following dosing and recovery. All animals exhibited hemorrhage of the 
injection sites as a result of the infusions. All histopathological changes with the exception of the 
hepatocellular findings and injection site hemorrhage were considered to be a result of the antimitotic 
properties of taxotere. 

The major target organs of taxotere following 6 months of dosing were the lympho
hematopoietic system, the gastrointestinal tract, and the skin. 

Long Term effects 

Carcinogenicity 
There were no carcinogenicity studies .:omiucted. 

Special Toxicity Studies 
Compatability and Hemolytic Potential Studies. Previously reviewed studies indicated that 

0.3mg/ml taxotere and the corresponding vehicle solution (polysorbate SO:ethanol, 50:50) diluted 
with 5% glucose solution did not cause precipitation or coagulation of human ~erum or plasma. The 
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hemolytic potential of0.075mg/ml taxotere corresponding to a 0.5% vehicle solution, diluted with 
5% glucose did not cause hemolysis after 45 mins of incubation. More concentrated taxotere 
(0.15 and 0.3mg/ml) corresponding to 1 and :zo;,, vehicle solutions did cause hemolysis after 45 mins; 
there was no hemolysis after 15 mins with 0. 3 mg/ml taxotere or the 2% vehicle solution. The 
compatibility and hemolytic potential of formulation N° 2 was similar to that of the original 
formulation. 

Summary ofTo:Dcology 
Single dose toxicity studies are summarized in the table below. All dosirig was administered 

iv. The predominant observations included non-extension and/or paresis ofhindlimbs resulting from 
axonal and myelin degeneration of sciatic nerves of mice, and body weight loss, and testicular and 
lymphohematopoietic changes in mice and rats. Lethality in mice may have been due to drug 
precipitation during dosing; target tissues were the testes, neuromotor system, and possibly the heart 
(myocardial mineralization/degeneration, myocarditis, pericarditis). Death occurred immediately 
following dosing. A taxotere dose of 64mg/kg administered to female mice induced an absence of 
hindlimb extension reflex. Rats exhibited bone marrow hyperplasia, tissue atrophy of multiple organs 
(including testes), and pulmonary changes; tissue atrophy was a result of vehicle administration. 
Testicular atrophy and pulmonary toxicity were not reversible. Dogs exhibited abnormal respiration, 
tremors and head shaking, myelosuppression, atrophy of the lymphoid organs, and impaired kidney 
function; recovery was exhibited following dosing. Death was due to gastrointestinal toxicity. All 
single dose toxicity studies included 4-week recovery periods with the exception of the dog study 
with extended recovery to 65 days. During dosing in dogs, all animals including controls administered 
the polysorbate 80 vehicle, exhibited cliniciil signs (peripheral vasodilatation, swelling of muzzle, ears 
and limbs, tremor:;, dyspnea) which were attributable to histamine release by the polysorbate 80. 

Single dose toxicity studies with taxotere 

Species Formulation Observations 

mouse PS 80 + ethanol Non-extension/ 285-468 NIA 
in 0.5% glucose paresis of hindlimbs 

mouse PS 80 ir1 0.5% Non-extension/ 345d' 414(378-450) 
glucose paresis of hindlimbs N/A~ 192-285 ~ 
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mouse PS 80 +ethanol Non-extension of NIA NIA 
in 0.5%glucose hindlimbs/ myelin 

degeneration of 
sciatic nerve - not 
reversible 

rat PS 80 in0.5% Bone marrow NIA NIA 
glucose hyperplasia; tissue 

atrophy;pu!Jnonary 
changes; -
vacuolation of the 
sciatic nerve 

dog PS 80 +ethanol Myelosuppression; NIA so 
in 0.5% glucose atrophy/lymphoid 

organs; impaired 
kidney function 

Previously reviewed studies indicated that neurotoxicity was exhibited in mi.c;e administered 
iv taxotere at sinsie doses of 64-156mg/kg (192-468mg/m2) and 5 daily doses of 15-~ 7.5mglkg (45-
l 12.5mg/m2); clinical signs included non-extension and paresis of the hindliml>s which resulted 
histologically from myelin and axonal degeneration of the sciatic nerve of these anitnals. Neurotoxic 
changes were dose-related and cu!Jnulative. Recovery was observed at the lowest doses within the 
4-week recovery period. Vacuolation of the sciatic nerve was observed to a lesser extent in 7110 male 
and 6/10 female rats administered !Omg/kg (60mg/m2) taxotere one time each 21 days for 3 cycles 
and in 415 male and female rats following 4 weeks ofrecovery. Since 3110 male and female vehicle 
control (PS80) rats exhibited this same finding following dosing and recovery (2/5 cf, 115 ~ ), the study 
author considered this finding to be of no toxicological significance in this species. However, since 
the PS 80 vehicle is used clinically, the reviewer considers this finding to be significant. In addition, 
the vacuolation of the sciatic nerve appears to be enhanced with PS 80 and taxotere administration. 
Even though the study did not test untreated control animals, it seems unlikely that this finding would 
be observed in these anitnals. There were no clinical signs of neurotoxicity or histopathological 
changes found in rat studies of longer duration and lower dose concentrations (I 0 cycles at doses up 
to 5mg!kg [30mglm2]). Heart weights of male rats administered 0.1 and 0.2mg/kg taxotere daily for 
4 weeks were depressed by 10-1 i%; study authors did not consider this to be a drug-induced effect. 

Acute studies with the two major degredation impurities indicated similar toxicities; clinical 
signs following administration of RP 70617 and RP 73077 included dyspnea, decreased motor 
activity, and prostration. Both impurities were found to be less :oxic than taxotere. Similarly, toxicity 
studies found metabolites to be less toxic than the parent compound. 

Multiple dose toxicity studies were conducted in mice, rats and dogs with consecutive daily 
dosing for S days to 4 weeks or single doses every 3 weeks for 6 weeks to 6 months; doses were 
administered iv and the recovery period extended from 4 to 8 weeks. Reversible lymphohematopoietic 
changes, consisting of depressed erythrocytic, thrombocytic and leukocytic parameters, 
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hypocellularity of the bone marrow, and thyrnic and lymphoid atrophy were observed in rat and dog 
multiple dose studies. Other major toxicities in study animals included necrosis of epididyrnides and 
seminal vesicles, atrophy of seminiferous tubules, and spermatocyte degeneration; necwsis of 
epididymides and teSticular atrophy persisted following the recovery period. There were no 
reproductive tract toxicities exhibited in females; phannacokinetic studies indicated that taxotere was 
not distributed in the female reproductive system. Elevations in liver enzymes and increased liver 
weights were exhibited following dosing. Body weights and food consumption were depressed in 
rats and dogs administered 30 mg/m1

; body weights recovered in dogs following recovery. 
When dogs were administered a single dose of SOmglkg (2.Smg/m2

> taxotere in PSSo+ethanol, 
tremors were observed on study days 1 (30m following dosing) and 2 in 112 aninials; the sciatic nerve 
was not examined. When dogs were dosed with taxotere in PSSO/eto!i for five days, tremors and 
collapse were exhibited in 1/2 males administered 0.3mg/kg on days 4 and 5; 1/2 females exhibited 
tremors at 2, 3, 4, and S days following dosing at O. ISmg/kg. Tremors were also exhibited in 1/2 
females at 0.Jmg/kg on day I and 1/2 females administered O.Jmg/kg on days 4, S, and 6. There was 
no histopathology of the sciatic nerve. 

The data from the iv multiple dose toxicity studies is summarized in the following table. The 
taxotere formulation used for rat studies and the IQ.cycle dog study was composed of polysorbate 
80 and taxotere in O.So/o glucose. Following repeat dosing, the rat appeared to exhibit greater 
sensitivity to taxatere at a dose of 6mg/nr and a plasma level of0.2ug/ml when compared to the dog. 
The initial dose of the Phase I clinical trial was Smg/1112

; one-third the TDL 5-cycle study in the dog. 
Dosing consisted of a 6-hour infusion every 21 days. According to preclinical data in mice and rats, 
neurotoxic effects may be avoided clinically by maintaiJling doses below l 92mg/m2

• Dosing for breast 
cancer and non-small cell lung cancer is a I -hour infi.ision every 21 days at a level of i 00mg/m2. 

Plasma 
Species Schedule, Duration of Study HDNL level Major toxicities 

(ma/m2
) (ug/ml) 

Rat Daily x 4 wks/ 4wks reco"ery 1.2 NIA Mild hematologic 
(Doses: 0.3, 0.6, ! .2mg/m2) and testicular 

effects 

3-cycie Hematologic effects 
Single do•e/Jwks x 6wks 30 16-2.S i BW, FC, testicular 
4 wks recovery changes, thymic 
(Doses: IS, 30, 60mg/m2

) atrophy @JO and 
60mg/m2;BM 
hypoplasia all doses 
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IO-cycle Severe hematologic 
Rat Single dose/Jwks x 6 months I effects, l BW, FC 

4 wits recovery 1.2 NIA necrosis/atrophy 
(DOses: I .2, 6, 30mg/m2

) testes @ 30 mg/m2 

Dog 5-cycle Leucopenia, 
Single dose/3wks x l2wlts I5 0.33- alopecia @l 5 ar.d 
4 wits recovery 0.65 30mg/m2 

(Doses: 7.5, I5, 30mg/m2
) 

-
IO-cycle Severe hematologic 

Single dose/Jwks x 6 months 7.5 0.2 effects, skin 
Dog 4 wits recovery lesions@30mg/m2 

(Doses: 2, 7.5, 30mg/m2
) (plasma level 

2ug/ml@30mg/m2); 
tubular 
degeneration of 
testes@ 0.375, and 
1.5mg/kg 

Histopathology Inventory for NOA # 20-449 

Study 

Species 

Bone Morrow._ 

Bone (ltmur) 

Bnoln 

Cocum 

OuodonUm 

Epjdidymia 

E~ 

Eye 

FdOpimn tube 

0026 

rat 

x 

x 

x 

• 
x 

x 

x 

x 

x 

x 

x 

0239 Hlstopathology of other IDllicology studies was not tabulated. 

dog 

x 

x 

x 

• 
x 

x 

x 

x 

• 
x 
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G111 bl9Cldlt' 

HI-gland x 

Hort x • 
H~ 

lleUm x x 

1,,,..uon ... • • 
J91..,.,m x • 
Kidneye • • 
l.ICIVylnll gllnd • 
Larynx 

L.ivltr • • 
lymph-. -sub!Mndibular • • 
lymph,,.. ... , 
m....W.r. • • 
lunge • • 
Mammery Clllnd x • 
NallcaYtly 

Optic- • 
OVI- • • 
P•ncreel • • 
P1mnyn>lcl • • 
Ptnphetll l'llMI 

Phar/N< 

Plluit1ry • • 
Pr- • • 
Rectum • x 

S1llvllry gllnd • • 
S~11ttc. MrY11 • • 
Sommot- • 
Sk-lmuoclo • • 
Skin • • 
Spim;I cord • • 
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SplNn x • 
Sltmum x x 

SIOIMCll x x 

THIM x 

Thymus x • 
Thyrotd • • 
Tongue x • 
Trac- x x 

Utorus x • 
Vl{liNI x x 

Zymbll gllrld • 
-·•lftrwy - x x 

--llfonchl x • 
-4onrltl x ___ , 

x 

Reproductive Toxicity 

Fertility and general reproduction study of RP !56976 administered intravenously to CRL:CD 
BR VAF/+rats (segm~nt I evaluation) Study No.OS 92-090 Vols. 1.47- 1.48. 

The study was conducted according to GLP(signed) at 
T axotere (batch # FCH 162) in polysorbate 80 wu administered iv to 

S!":ague-Dawley Crl:CD BR VAF/Plus rats (25 animals/sex/dose) at levels ofO, 0.05, 0.15, and 
0.30mg/kg/day. Additional satellite groups of 18 control and 12 HD females were included for 
hematological detenninatiom. 

At !".'Udy initiation, HD males were dosed with 0.45mg/kg/day; as a result of s.ivere weight 
loss, the dose wu reduced to 0.30mg/kg on study day 10. Dosing of0.30mg/kg/day was initiated 
on study day 10 to an additional group of25 males. In addition, due to severe weight loss, the dosage 
of HD femlles was reduced from 0.30 to 0.225mg/kg/day on study day 11. Males were administered 
taxotere fc-r 61 days prior to mating and until scheduled 51'-"'rifice ( additional 3 !-40 days). Males 
which received 0.45rngllcs were sacrificed on day 53 without mating Females were dosed for 15 days 
prior to mating and until day 7 of gestation; animals were sacrificed and caesarean-sectioned on 
gestation day 20 
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Measurements c.nd observations 
Daily clinical signs ll!ld monality, body weight of males and females during dosing and 
females following dosing, food consumption of females during gestation 

Weekly body weight of females prior to dosing, food consumption of males during dosing and 
females prior to mating 

Week prior to necropsy: hematology (cf) 
Gestation days S-8: hematology (mated ~-satellite group) 
During breeding/pregnan~y breeding period, fenility index 
Termination(~. FO on gestation day 20): gross necropsy, corpora lutea, implantation sites,# of 

live/dead fetuses, fetal examination (external, soft tissue, skeletal, body ·weight, sex ratio) 
Termination (er, FO following confirmation of gestation): gross necropsy, ab~olute and 
relative testicular and epididymides weights 

Monality and clinical observations 
There were no drug-related deaths in male rats; deaths in 1125 control males , 2125 LD males, 

and 1125 MD male cbring dosing were not considered to be a result of taxotere administration. One 
of25 HD females and 1/12 satellite females were found dead on study day 28 (following 10 days of 
dosing at 0.30mg/kg/day and 18 days of dosing at 0.225mg/kg/day); one female exhibited body 
weight loss and convulsions prior to death. 

Body weight and food consumption 
Body weights ofMD and HD males were reduced 19 and 33%, respectively, when compared 

to controls.Body weights of males administered 0.45/0.30mg/kg were not reponed. Body weights 
of HD females were reduced 7-13 o/o from study days 8-1 S prior to mating; weights progressively 
decreased 13-22% from gestation days 0-20. Food conswnption wu significantly reduced in MD and 
HD males and females throughout the study when compared to concurrent controls. Consumption 
was depressed up to 15, 40, and 42% in males administered 0.15, 0.30, and 0.45/0.30mg/kg and up 
to 6 and 36% in MD and HD females prior to mating and 12 and 27% in MD and HD females during 
gestation compared to concurrent controls. Food consumption of dosed females recovered following 
gestation day 12. 

Hematology 
Red cell indices, white cell counts, and platel'!t.s were depressed in MD and HD males and 

females. RBC counts were depressed 9 and 33% in MD and HD males, respectively, and 5% in HD 
females; bet was depressed 26 and 8% in HD males and females, respectively. WBC counts were 
increased 24% in HD males and depressed 12% in MD females; platelets were depressed 27 and 15% 
in MD males and females, respectively. 

Mating pararnet~rs 
The mean time to mating of HD animals was twice the time to mating of controls and other 

dosed animals. The mating index was 100% in all animals with the exception of HD females 
with a mating index of 92%. The fenility index was 87-88% in control, LD, and HD males and 
females, and 100% at the MD 
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Litter parameters 
The number of implantations was 13.2, 13.7, 10.8, and 7.0 in control, O.OS, O.IS, and 

0.30/0.225mg.lkg females, respectively. The number of early resorptions was ir.e;reased by 6·fold in 
HD females and 2-folctin MD females when compared to concurrent contr..,ls. The number of viable 
male fetuses at 0.30/0.22SmWJcg was 8% the number of male fetuses in the control group. The litter 
size was 28% lower in the HD group as compared to controls. Live male fetal body weights were 
depressed by 9"/o in HD offspring; live female fetal body weights in offspring of this group were 
similar to offspring of the control group. The number of dams with all fetuses resorbed was increased 
(3/25) in the HD group. 
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Fetal anomalies 
There were no drug-related gross fetal aherations 

Organ weights/Gross findings/F 0 generation 
Absolute testicular and epididymis weights of HD males were depressed 24-27 and 12-13%, 

respectively; there were no drug-related microscopic changes. There were no abnormal macroscopic 
observations in dosed males or females. 

RP !6976 Intravenous teratololY study in rats with postnatal development phase. 
Study No.RPR/RD/CRV A/SM 710, Vol 1.49. • 

The study was conducted according to GLP (signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortville, Departement Securite du Medicament, Alfortville, France in 1993. 

Doses for the study were based on a rangefinding teratology study (Study No. 
RPRIRD/CRVA/SM 685) conducted at Rhone-Poulenc Rorer in 1992 in which 8 mated female 
Sprague-Dawley rats were administered 0.1, 0.2, 0.5, or lmg.lkg taxotere iv (batch# FCH 160) from 
gestation days 6-17. Seven of eight HD females were sacrificed moribund; significant reductions were 
observed in food consumption and body weight gain of MD(0.5) and HD animals. Maternal 
observations of LD and MD(0.2) females were similar to controls. Taxotere induced intrauteri."te 
mortality at 0. Smg.lkg and reduced fetal weights at all doses administered. Based on these results, 
dose levels of taxotere administered in the primary study appear to be appropriate. 

Thirty pregnant Sprague-Dawley CD Crl:CD (SD)BR rats were administered iv taxotere 
(batch # FCH 162) at 0.03, 0.1, or 0.3mg.lkg/day on gestation days 6-17. Twenty females were 
sacrificed on gestation day 20, and external, visceral, and skeletal anomalies of the fetuses were 
examined Ten pregnant rats/group were observed to time of birth of pups and weaning on post 
partum day 21. An initial cull was performed on postpartum day 4 (4 pups/sex/litter); physical and 
functional development of the pups was examined. A second cull was performed at weaning on post 
partum day 21 (2 pups/sex/litter); behavior of remaining pups was observed. The final cull was 
performed on post partum day 49 ( 1 pup/sex/litter); the reproductive performance of the pups was 
investigated. Fl males were sacrificed following mating; reproductive organs were examined. Mated 
FI females were sacnficed on gestation day 20; external anomalies of the F2 fetuses were examined. 
Parameters reported included maternal weight (days I, 6, 9, 12, 17 and 20) and food consumption; 
maternal clinical signs; length of gestation; number of implantation sites, corpora lutea, early and late 
uterine deaths, and viable fetuses; and weight, sex, and variations/malformations of fetuses. 
Functional development, behavioral tests and reproductive performance were conducted on F 1 pups. 

Body weights of dams administered 0.3mg.lkg were reduced 4-15% from gestation days 12 
to 20; food consumption was reduced from 15-32% dur;ng this time. Embryo-feto toxicity at this 
dose was characterized by increased intrauterine mortality (50% post-implantation loss as compared 
to 15% in controls), reduced fetal weight (25% depression in weight as compared to controls), 
increased numbers of small fetuses (weighing <2g, 7122 litters), and delay in skeletal ossification 
(increased incidence of incomplt:te ossification of thoracic vertebrae, n!'"' · inerparietal, occipital and 
pubis bones). This effect was also characterized by small litter size (52% less than control size), and 
increased numbers of dead pups at birth (7 pups in3 litters as compared to 0 dead pups in control 
group); mean pup weight at birth was 9-10% lower than control pup weights. Body weight gain, 
physical and functional development, and behavioral and reproductive performance o:· viable pups 
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were not affected by maternal administration of OJmg/kg taxotere. Administration of 0.1 and 
0.03mg/kg wcotere did not induce change in maternal, fetal, or postnatal parameters.There were no 
teratogenic effects o~served. 

TeratololD' study of RP 56976 in the rabbit by the intravenous route. 
StudvNo. RPR/RD/CRVA/SM707 Vol.I.SO. 

· The study was conducted according to GLP (signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortville, Departement Securite du Medicament, Alfortville, France in 1992. 

Doses for the study were bued on a rangefinding teratology study (Range-finding teratology 
study of RP 56976 in the rabbit by intravenous route, Study No. RPR/RD/CRV AJSM 689) in which 
8 pregnant New Zealand White rabbits were administered taxotere (batch FCH 160) at levels of0.01, 
0.02S, O OS, 0.1 or O.Smg/kg/day from gestation days 6 to 18. Rabbits administered O.Smg/kg 
taxotere were found dead or sacrificed moribund following 7-9 days of treatment; food consumption 
and body weight gain were significantly depressed in these animals. In addition, food consumption 
was slightly reduced in dams admir.istered O. lmgllcg from gestation days 16-21; body weights were 
not affected.Taxotere did not induce changes in litter parameters at doses up to 0.1 mg/kg. Based on 
these results, dose levels administered in the primary study appear to be appropriate. Study authors 
indicated that the concentration ofpolysorbate 80 vehicle in dams administered O.Smg/kg wcotere 
was 80% higher than the corresponding polysorbate 80 concentration in control dams but lOOX 
inferior to toxic levels of the polymer. 

The study was conducted according to GLP (signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortville, Alfortville, France in 1992. Twenty pregnant New Zealand White 
rabbits were administered taxotere iv at levels of 0.03, 0.1, or 0.2mg/kg (batch #FCH 162) from 
gestation days 6-18; four pregnant rabbits were administered 0.3mg/kg. The concentration of the 
polysorbate 80 vehicle was similar in control and HD animals. Animals were observed to sacrifice on 
gestation day 29. Observations and measurements included matemcl body weight (gestation days 1, 
6, 9, 12, 18, 23 and 28), daily food consumption and clinical observations, maternal hematological 
determinations, and litter data (number of corpora lutea, implantation sites, early and late uterine 
deaths, viable fetuses, and external, skeletal, and soft tissue examination of fetuses). 

Initial dosing with OJmg/kg was suspended due to severe toxicity; 4/4 females were found 
dead or sacrificed moribund on gestation days 16-20. Fifteen of20 rabbits administered 0.2mg/kg 
were found dead on gestation days 16-22; an additional rabbit was sacrificed moribund on gestation 
day 10. Surviving dams of this group (4/20) aboned on gestation days 19-25. Three of20 rabbits 
administered O. lmg/kg taxotere aboned on gestation days 26-28. Abonions were observed only at 
maternally toxic doses. There were no unscheduled deaths or abortions in control or LD groups. 

Observations of dams administered 0.03, 0.1, or 0.2 mg/kg taxotere included a dose 
dependent incidence of decreased food consumption, body weight loss, and reduced feces output. 
In addition, body weights were reduced up to 25% in LD dams du:ing the dosil.g period when 
compared with concurrent contr0ls (33% loss in MD dams) Surviving dams administered 0.2mg/kg 
taxotere exhibited depressed red cell indices (9.9% depression in red cell counts, 13% depression in 
hct, l 1% depression in hgb when compared to controls), and depressed platele. (61% depression 
when compared to controls) and white cell counts (64% depres$ion primarily as a result of depressed 
neutrophil counts). Platelet counts were depressed up to 30% in dams administered 0.1 mg/kg when 
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compared to concurrent controls. There were no changes in the hematological parameters of LD 
dams. 

There was a slight increase in post-implantation loss in dams and decrease in viable young in 
groups administered· 0.03 and O. lmg/kg when compared to concurrent controls but not when 
compared to historical controls; increases were not significant. Fetal body weight in the O. lms'kg 
group was depressed by 8% when compared to concurrent and iustorical controls. Skeletal anomalies 
primarily involved delays in ossification in the 0. lmg/kg group (enlarged fontanel, unossified 
metacarpals, incomplete ossification of stemebral and pubis bones) and slight delay in skeletal 
ossification of the 0.03mg/kg group (enlarged fontanel or unossified metacarpals); these changes were 
considered to be consistent with maternal effects (decreased body weights aiid food consumption, 
reduced feces output at MD and LD) and lower fetal weights observed in these groups. No evidence 
ofa teratogenic effect was observed following dosing with taxotere. Litter data of0.2 and 0.3mg/kg 
groups was not provided due to unscheduled deaths. 

Intravenous peri and post-natality (sqment ID) study in rats with reproductive performance 
oftbeFl 1eneratlon. Study No. RPRIRD/CRVA/SM92-0117. Vol 1.50. 

The study was conducted according to GLP (signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry·Alfortville, Departement Securite du Medicament, Alfortville, France in 1992. 
Taxotere (br.tches OP3-PROC 92174 and OP4-PROC 92178; purity 100%; in a 40mglml stock 
solution of polysorbate 80) was administered iv to pregnant Sprague-Dawley Crl:CD(SD)BR rats 
( 19-24 animals/group) at levels of 0.04, 0.10, or 0.25rng/kg/day from gestation day 1 S to post-partum 
day 21. The pregnancy rate of HD females ( 19/30) was decreased when compared to control, LD, or 
MD females; the study author considered the rate to be within the historical range of the laboratory. 
Culling was performed on post-partum days 4 (litters culled to 8 pups/litter). 21(litters culled to 4 
pups/litter). and 49 (litters c:ulled to 2 pups/litter). One Fl male and female pup/litter were mated for 
assessment of reproductive performance. The F2 generation was observed to post-partum day 7. 

Measurements and observations 
Dams: Daily clinical signs, body weight (gestation days I, 6, 9, 15, 20, and post-partum days 

I, 4, 7, 14, and 21), food consumption (daily from gestation day l to post-partum day 13), gestation 
length and gross necropsy, including implantation sites and corpora lutea. 

Fetuses: # livt:ldead, sex, visceral and skeletal anomalies. 
Live offspring· Mortality, sex, external abnormalities, survival rates, weaning rates, body 

weight (pre-weaning days I, 4, 7, 14 and 21 and weekly thereafter to day 77), food consumption 
(weekly), developmental parameters (external ears, incisors, separation of eyelids, descent of testes, 
opening of vagina. visual and auditory function, surface righting and negative geotaxis assessment, 
forelimb support and swimming development, water maze, and locomotor and exploratory activities), 
and reproductive usessmert (mating and conception rates, # live/dead fetuses, sex, macroscopic 
examination). 

Maternal and fetal observations 
There were no significant differences in clinical signs, food consumption, or gestation length 

of control or dosed dams. Body weights were depressed from 5-8% in dosed females when compared 
to contols during gestation; changes in body weights were not dose related. Weights during the 
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lactation period were slightly depressed only at the HD (3-4%); this was a result of reduced food 
consumption in this group (4-10%). Post-implantation loss was slightly increased in LD and MD 
dams (14.2 and 16.6%, respectively) when compared to contols (10.2%); the number of dams with 
litter resorption varied slightly in dosed animals (2 at LD, I at MD, 2 at HD) but were considered 
within the historical range of the laboratory. 

Neonatal parameters (Fl generation) 
There were no significant differences in the number of stillborn and viable pups, malformed 

pups, or body weights of pups in control and dosed groups. There was a slight delay in the onset and 
completion of eye opening in males and females and vaginal opening in females-from the HD group 
when compared to controls. A slight delay in functional development was also exhibited in this group 
as assessed by forelimb suppon; no other differences were seen in the physical or functional 
development of these animals. There were no differences in the behavioral development or 
macroscopic examination of pups culled at weaning or at post- panum day 49. When the Fl rats 
were mated, the mating and fenility perfonnances did not differ between dosed and control groups. 
In addition, there were no differences in monality, body weights, gestation length, pregnancy rates, 
or implantation loss. There were no differences in survival indices, body weights, or macroscopic 
observations ofF2 pups. Nine stillborn pups were born to one LD Fl female; the finding was 
considered to be incidental. There were no drug-related changes in the postnatal development or 
reproductive performance of Fl pups or the postnatal development ofF2 pups from LD or MD 
groups. 

Summary and Evaluation of Reproductive Toxicology 

The 2-generational rat fenility study demonstrated that a daily iv dose of up to 0.30 mg/kg 
(l.8mg/m2) taxotere for 61-70 days prior to mating in males and 15 days prior to mating until 
gestation day 7 in females resulted in increased number of early resorptions at 0.15 and 0.225/0.3 
mg/kg, and decreased litter size, decreased numbers of viable male fetuses, and depressed fetal body 
weights in male ot!Spring at 0.225/0.30 mg/kg. Complete spermatogenesis and oogenesis cycles were 
exhibited; however, weights of testes and epididymides were reduced. This correlates with findings 
of6-month rat and dog studies. Initial dosing of0.45mg/kg in males and 0.30mg/kg in females was 
reduced due to severe weight loss in these animals. 

The teratology studies performed by the sponsor demonstated the maternal and embryo/feto 
toxicity of taxotere. A 0.3mg/kg dose of taxotere administered on gestation days 6-17 resulted in 
increased intrauterine monality (50% post-implantation ioss as compared to 15% in controls), 
reduced fetal weights, increased numbers of small fetuses, small litter size, increased numbers of dead 
pups at birth, and delay in skeletal ossification.Administration ofO. I and 0.03 mg/kg did not induce 
change in maternal, fetal, or postnatal parameters. In the rabbit, dosing with 0.30mg/kg resulted in 
maternal death; doses of 0.20mglkg resulted •n maternal death and abonion of fetuses. Doses of 
0.1 Omg/kg resulted in 20% abonion, reduced fetal body weights, and delay in skeletal ossification; 
skeletal ossification was delayed in fen.:ses with dosing as low as 0.03mg/kg. In a separate study in 
rats, post-implantation loss was slightly increased following dosing with 0.04 and O. IOmg/kg (14-
1 7%) and there was a slight delay in eye opening, vaginal opening, and functional development in 
pups from the 0.25mg/kg group. There were no changes in the development of the F2 generation. 
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There was no significant demonstration of teratogenicity following taxotere administration. 

Genetic Toxicity 

In vitro gene mutation test of RP 56976 on Escherichia coli strain WP2 uvr A 
Study No. RPR/RD/CRVA/SM637 Vol.I.SI 

The study was conducted according to GLP (signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortville, Alfortville, France in 1992. &cherichia coli strain WP2 with/without 
metabolic activation was assayed with up to I OOOug taxotere (batch #FCH 160) /plate dissolved in 
DMSO. Positive controls included N-ethyl-N'-nitro-N-nitrosoguanidine and 2 anthramine. 

The preliminary cytctoxicity assay produced slight toxicity (65% cell survival without S9, 
62% survival with S9 activation. precipitate visible) at I 025ug taxotere/plate. Mutagenicity assays 
conducted with concentrations/plate ranging from ug taxotere did not produce an increase 
in the number of revertants with or without metabolic activation when compared to negative 
controls. A precipitate of taxotere was observed at 1 OOOug/plate. Positive control drugs increased 
the number of revertants by fold as compared to controls. 

Chromosome aberration test in Chinese Hamster Ovary cells (CHO-Kl) 
Study No. ST/CVRA/IRSM 508 Vol. 1.51 

The study was conducted according to GLP(signed)at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortville, Alfortville, France in 1990. Taxotere (batch #PHI 2512) was tested 
for in vitro clastogenicity on the CHO-Kl cell line at concentrations of0.2·1 and 2ug/ml without 
metabolic activation and at 0.05-0.2 and lug/ml with metabolic activation. Cyclophospharnide and 
methylmethanesulfonate w• . used as the positive contols with and without metabolic activation, 
respectively. 

Slight but not significant increases were observed in the percentage of cells with aberrations 
when compared to negative contr0ls. At the 18-hour observation period, aberrations increased up to 
I. 7-fold without metabolic activation at 2ug/ml, and 2.5-fold with metabolic activatio11. At the 42-
hour observation, aberrations increased up to 2-fold with metabolic activation when compared to 
negative controls. Positive control drugs increased the percentage of cells with aberrations (up to S. 9-
fold without metabolic activation, up to 9.2-fold with metabolic activation), as well as the mean 
number of aberrations/cell, and the number of cells with more than one aberration. 

The percentage of hyperploid cells was increased both with and without metabolic activation 
at all taxotere concentrations and at both observation periods when compared with controls. Increases 
ranged from at :h, -fold at h without metabolic activation, and 

fold at h, fold at h with metabolic acivation. 

Effect of RP 56976 on the distribution of CHO-Kl ceUs in the cell cycle phases 
Study No ST/CRV A/TOX 407 Vol 1.51 
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The study was conducted according to GLP(signed)at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry·Alfortville, Alfortville, France in 1990. CHO-Kl cell cultures were exposed to 
taxotere concentrations of0.05, 0.1, 0.5, or lug/ml for 16 and 30 hours; accumulation of cells in 
mitosis, and appearance ofaneuploid cells was observed at 16 and 30 hours, respectively. Vincristine 
served as the positive control at a concentration of I .2Sug/ml. 

T axotere produced a concentration-dependent increase in the number of cells in the mitotic 
(M) phase following 16 hours of exposure to taxotere; a concentration of 0. 5ug/ml taxotere produced 
an arrest in the M phase comparable to vincristine. The appearance of aneuploid cells was observed 
following 30 hours exposure to taxotere, with a concentration-dependent shift in DNA content from 
2n-4n to 4n-8n. The effects of I ug/ml taxotere were similar to those observed with vincristine; 
taxotere appears to exert a comparable spindle poison effect to that of the positive control. 

Hypo:untbine-guanine pbospboribosyl transferase gene mutation test in Chinese Hamster 
Ovary cells (CHO-Kl) Study No.RPR/RD/CRV A/SM 550 Vol. 1.51 

The study was conducted according to GLP(signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortvillc, AlfortVille, France in 1991. CHO-KI cells were exposed to taxotere 
(batch# PHI 2512) at concentrations of0.025, 0.05, 0.25, 0.5, 2.5, 5, and 25ug/ml with and without 
metabolic activation; cytotoxicity was observed at all concentrations in a dose dependent manner. Cell 
survival was 9, 31, 60, 67, and 85% at 25, 5, 2.5-0.25, 0.05, and 0.025ug/ml taxotere, respectively, 
24h following exposure. The cloning efficiencies of the cells were disrupted at all concentrations, 
especially at 25 and 5ug/ml. Taxotere was less cytotoxic with metabolic activation; cell survival was 
18, 63, and 76-88% at 25, 5, and 2.5-.025ug/ml. The cloning efficiencies of the cells were disrupted 
at all concentrations. 

When CHO-Kl cells were exposed to taxotere at concentrations of0.005, 0.025, 0.05, 0.5, 
and 5ug/ml without metabolic activation, cell survival was 55%, and 81-104% at 5 and 0.5-
0. OOSug/ml, respectively, 24 hours following exposure. Cloning efficiencies were disrupted from 21-
76% of negative control at all concentrations. A significant mutant clone induction was observed at 
0.025ug/ml (15 mutant cells/lmillion live cells). When the assay was repeated, survivability and 
cloning efficiencies were similar; a significant mutar1t clone induction was ob!erVed at 5ug/ml (13 
mutant celVl million live cells). The third repeat assay indicated 78% cell survival at 5ug/ml and no 
cytotoxicity at lower concentrations. Cloning efficiencies were disrupted at concentrations up to but 
not including 0.005ug/ml; a similar significant clone induction was observed at 0.025ug/ml. Cell 
survivability was not dose related; mutant clone induction was slightly above mean historical control 
data (I 0. 7 mutants/I million live cells) but not above maximum historical data (26-27mutants). 

When taxot,re was tested at the same concentrations with metabolic activation, cell 
survivability was 5So/o at 5ug/ml; no cytotoxicity was observed at lower concentrations in assay I or 
at any concentration in assay 2. Cloning efficiencies were dis1upted at 5ug/ml (44% of negative 
control) in assay 1, and at 0.05-Sug/ml ~57-81% of.negative control) in assay 2. There was no 
significant mutant clone induction in either assay. Taxotere did not demonstrate any in vitro 
mutagenic activity 



Bone-marrow micronucleus test in the mouse by intravenous route 
Study No. RPR/RD/CRVA/SM 544 Vol.I.SJ 
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The study was conducted according to GLP(signed) at Rhone-Poulenc Rorer, Centre de 
Recherche de Vitry-Alfortville, A!fortville, France in 1991. CD-I mice (5/sex/dose) were 
administered iv 0.195, 0.39, 0.78, 1.56, 3.125, or 7.2mg/kg taxotere (batch #PHI 2388) 2X at an 
interval of24hrs, absolute control (5% glucose), vehicle control (polysorbate SO/ethanol) or lmg/kg 
ip mitomycin C as the positive control. Bone marrow smears were obtained at 24 hours following the 
second treatment and analyzed for polychromatic micronuclei (PMNs). 

As a resuh of the high cytotoxicity exhibited at 3.125 and 7.2mg/kg taxot~e. results of bone 
marrow smears were reported for four lower dose groups. Cytotoxicity was also observed at 
O. I 95mg/kg (cell survival depressed 7.5% as compared to absolute control). PMNs were inccased 
I. 7-fold, 2-fold and 9-fold in 0.39, 0. 78, and l.56mg/kg taxotere-treated mice at 24 hours as 
compared to vehicle controls. Mitomycin C produced cytotoxic and clastogenic (10.6-fold increase 
in PMNs) effects. 

Summary of Genetic Toxicity 
Taxotere was not found to be mutagenic in bacterial strains or the CHO/HGPRT assay, with 

or without metabolic activation; however, it was highly cytotoxic in multiple assays. Taxotere was 
found to produce pronounced polyploidy in the in vitro chromosomal aberration test in CHO-K 1 
cells. A dose-dependent increase was exhibited in the number of micronucleated cells with or without 
metabolic activation in the CHO-K 1 micronucleus test. In the in vivo mouse micronucleus test, 
taxotere induced dose-dependent cytotoxicity and increased polychromatic erythrocytes. The results 
are consistent with the mechanism of action of taxotere. 

Overall Summary and Evaluation 
Taxotere is stucturally related to taxol; both drugs act as spindle poisons which block cells 

in mitosis. When compared to taxol, taxotere was more active as a promoter of the assembly of 
microtubule polymerization and approximately twice as potent as an inhibitor of microtubule 
depolymeriz.ation. Taxotere was initially formulated in a solution of polysorbate 80 and ethanol at a 
maximum concentration of SOmg/ml. The formulation was changed in order to remove the ethanol 
and lower the polysorbate concentration, whereby taxotere was solubilized in polysorbate 80 at a 
concentration of SOmg/ml for preclinical studies. 

T axotere was active in vitro against a series of human and murine tumor cell lines. Jn vivo 
activity was exhibited in the mouse at doses 3% the LD50; cytotoxicity studies indicated sensitivity 
of breast, lung, ovarian, colorectal and melanoma tumor colony forming units. A high cytotoxic 
potency may be explained by the combination of the high affinity of the drug for microtubules, high 
achievable intracellular concentration, and slow cellular efflux. Taxotere demonstrated cross
resistance with other compounds in the MDR phenotype as well as resistance in cells previously 
exposed to the drug which do not express the MDR gene. 

Tumor half-life of taxotere (21. 7h) in the mouse was extended compared to the half-life of 
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mouse (0. 78h); taxotere persists 6.6h in the plasma of the dog. The mouse exhibited the highest 
mg/m2-corrected AUC among the three species. Concentrations of tl!Xotere were exhibited in the 
liver, bile, intestine, spleen, myocardium. bone marrow, pancreas, genital organs, and salivary glands 
of the mouse and lungs, prostate, epididymis, thymus, and pituitary of the rat. Protein binding in 
vivo accounted for 84-89% of the drug in the plasma of rats and mice. Binding to plasma proteins 
in vitro was 89-95% in the mouse, 70-76% in the rat, 83-89% in the dog, and 79-83% in man. 
Elimination of the drug was primarily via the feces (<10% in the urine). Metabolism was primarily 
a hepatic function; oxidation of the tert-butyl group of taxotere represented the major 
biotransformation in the mouse, rat, rabbit, and dog. Cytochrome P-450 isoenzymes of the CYP3A 
subfamily are primarily responsible for taxotere biotransformation in the human ind the rat; therefore, 
metabolic drug-drug interactions are possible with pot•=nt CYP3A inhibitors (e.g. ketoconazole). 

The toxicity of taxotere was primarily to the lympho-hematopoietic system and the testes. 
The only exception was in single, and five-daily high dose studies of mice which exhibited primarily 
neurotoxicity, including non-extension and paresis of the hindlimbs resulting from axonal and myelin 
degeneration of sciatic nerves. Other toxicities in rats and dogs included weight loss, depressed food 
consumption, hypocellularity of bone marrow, thymic and lymphoid atrophy, necrosis of 
epididymides, and testicular atrophy. Necrosis of epididymides and testicular atrophy persisted 
following a 4-6 week recovery period. Fallowing repeat dosing, the dog appeared to exhibit greater 
testicular sensitivity to taxotere at a dose of2 mg/m2 when compared to the rat (30mg/m2

). Toxicity 
increased with extended duration of dosing. 

Taxotere is maternally toxic, fetotoxic and embryotoxic in rats at a dose of 1.8mg/m2
; dosing 

resulted in intrauterine mortality, reduced fetal weight and fetal ossification delays. Rabbits were more 
sensitive to taxotere at the same dose. No teratogenicity was noted. Reduced testicular and 
epididymidal weights were noted which correlated with findings of 6-month rat and dog studies. 
Taxotere was found to be positive in the in vitro and in vivo micronucleus test and has the potential 
to increase the number of chromosomes. Taxotere did not induce mutagenicity in the Ames test or 
the CHO/HGPRT gene mutation assay. 

Labelling 
Labelling conforms to the format specified under CFR21.Part 20 I. Subpart B dated April I, 

1994. The proposed labelling generally reflects the preclinical data with the exception of the 
following: 

( l) Pregnancy category section: Pregnm;:y category D is appropriate. Relative doses used in the 
teratology studies to the recommended human dose should be specified as shown: " No evidence 
of teratogenic effects were found at doses of 1.8 or I. I mg/m2/day (approx. l/50 or 11100 the 
recomm-:nded human dose) in rats or rabbits, respectively." However, these studies have shown 
that taxotere produced embryotoxicity and fetotoxicity at 1.8 and 0.33mg/m2 in rats and rabbits, 
respectively, without maternal toxicity; embryo and fetotoxicity were characterized by intrauterine 
mortality. increased resorption, reduced fetal weight, and fetal ossification delay. 

(2) Carcinogenicity. mutagenicity and impairment of fertility: Taxotere has been shown to be 
positive in the in vitro micronucleus test in CHO-Kl cells and in the in vivo micronucleus test in 
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the mouse. It did not produce chromosome aberrations in CHO-Kl cells, but caused polypoidy 
in this cell linc.Taxoterc produced negative results in the Ames test and CHOIHGPRT gene 
mutation assay. 

Labeling did not mention impairment of fertility. Taxotcre at iv doses up to I. 8 mglm2 

(approx.1150 the recommended human dose) produced no impairment of fertility in rats. 
However, decreased testicular weights were reported. This correlates with findings of a 4-wcck 
toxicity srudy in rats and a 10 cycle (6-month) toxicity srudy in rats and dogs in which testicular 
atrophy or degeneration was observed at iv doses of 0.6, 30, and 7.5 mglm2

, respectively (or 
11150, 113, and 1115 lhe rccollUL~nded human dose, respectively). Pr'Cclinical findings of 
testicular atrophy may indicate potential effects in humans. 

Recommendation 
The pharmacologyltoxicology section of the NDA is approvable with labelling revisions as 

previously stated pending responses to the following issues. Preclinical mechanistic studies of edema 
and factors controlling this phenomenon should be conducted over the course of the further 
development of the drug, possibly using non-human primates. The company should provide 
information on animal models attempted to date (Appendix 2). In addition, the company needs to 
provide clinical or nonclinical data to address instability and degradation issues witJ1 taxotere. 

Draft Letter to the Sponsor: 
Labelling conforms to the format specified under CFR2LPart 201.Subpart B dated April 1, 

J 994. The proposed labelling generally reflects the preclinical data with the exception of the 
following: 

( 1) Pregnancy category section: Pregnau::y category D is appropriate. Relative doses used in the 
teratology studies to the recommended human dose should be specified as shown: " No evidence 
of teratogenic effects were found at doses of 1.8 or I. I mg/m2/day (approx. I/SO or 11100 the 
recommended ln1man dose) in rats or rabbits, respectively." However, these srudies have shown 
that taxotcre produced embryotoxicity and fetotoxicity at 1.8 and 0.33mg/m2 in rats and rabbits, 
respectively, without mat.ernal toxicity; embryo and fetotoxicity were characterized by intrauterine 
mortality, increased resorption, reduced fetal weight, and fetal ossification delay. 

(2) Carcinogenicity, mutagenicity and impairment of fertility: Taxotcre has been ~bown to be 
positive in the in vilro micronuclcus test in CHO-Kl cells and in the in vivo micronucleus test in 
the mouse. It did not produce chromosome aberrations in CHO-Kl cells, but caused polypoidy 
in this cell line. Taxoterc produced ne~ative results in the Ames test and CHOIHGPRT gene 
mutation assay. 

Labeling did not mention impairment of fertility. Taxotcre at iv doses up to 1.8 mglm2 
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(approx.1150 the recommended human dose) produced no impairment of fertility in rats. 
However, decreased testicular weights were reported. Tois correlates with findings of a 4-week 
toxicity srudy in rats and a 10 cycle (6-month) toxicity study in rats and dogs in which testicular 
atrophy or degeneration was observed at iv doses of 0.6, 30, and 7.5 mg/m2

, respectively (or 
1/150, 1/3, and l/15 the recommended human dose, respectively). 

it....-~~ 1/J.<ft·-

f) The incidence of edema experienced in 6 clinical trials with taxotere ranged from 42- 74% in women 
treated for locally advanced or metastatic breast cancer and J 7-70% in patients treated for non-small 
cell lung cancer; the incidence of severe edema ranged from S-23% in this population. 
Preclinical mechanistic studies of edema and factors controlling this phenomenon should be 
conducted over the course of the further development of the drug; what animal models have been 
studied? 

'1) The requested limit of two degradation products (RPR 110928, requested limit of 1%; and RPR 
112248, requested limit of0.5%) cannot be approved without clinical or preclinical safety data on 
these products. 

cc: ) 
Original INL'At' ""'; t'\.' o..r f'--.Jt.A,,. . 
/Division File HFD-1 so ( \>'\""' 0.. ( r ~ A) 

Margaret E. Brower, Ph.D. 
C. Joseph Sun, Ph.D. 
Pharmacologistfl'oxicologist 
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STATISTICAL REVIEW AND EVALUATION 

NDA#: 

Applicant: 

Name of Drug: 

Indication: 

20-449 
APR I 0 /SS 

Rhone-Poulenc Rorer Phannaceuticals, INC. 

Taxotere (Docetaxel) for Injection Concentrate 

Treatment of patients with locally advanced or metastatic breast cancer 
wh" have progressed during anthracycline-based therapy or have 
relapsed during anthracycline-bued adjuvant · -.~rapy. 

Documents Reviewed: Document Vols. 1.3 and 1.10 from original NOA submission, Vols. 

L Introduction 

7.1 and 7.2 dated Jan. 20, 1995, Vol. 3 dated Sep. 22, 1995, Dotument 
submitted Nov. 30, i99S, and Vol. l dated Feb. 22, 1996 

Iii the original NDA submission Rhone-Poulenc Rorer (RPR) Phannaceuticals, Inc. requested 
(July 1994 re.'Jistration dossier) for a shelf-life of2'1 months for either upright vials or inverted 
vials packaged in 1 Sml clear type 1 glass vials with chlorobutyl rubber stoppers coated with a 
fluorinated polymer. The amendment submitted April, l 99S indicated that 'based on this updated 
stability data, the request is being modified to 12 months for 20mg and IS months for 80mg 
Taxotere (see p.53, Vol. 13. I submitted M!ly 24, 1995). The reviewing chemist Dr. Yung-Ao 
Hsieh, HFD-1 SO requested the Division of Biometrics to perform statistical revitw and evaluation 
of the sponsor's stability data. 

RPR intends to manufacture Taxotere Injection 20mg and BOmg at Dagenham from bulk solution 
supplied from RPR Vitry (Paris). Bulk solution were supplied initially as 6 and 10 Litre of 
solution in a 25 Litre (approx.) vessel and metered aseptically into 7 and ISmL clear type I glass 
vials to ensure a O.S and 2mL fill for 20mg and 80mg drug product, respectively. Samples were 
stored upright and inverted. Taxotere, as the commtrcial drug product, is composed of one vial of 
Taxotere injection concentrate and one vial of corresponding Solvent for Taxotere. The Cllntents 
of the Solvent vial has to be aseptically transferred into the vial ofTax.>tere injection concentrate 
in order to prepare the "premix". This "premix" is then further diluted in order to prepare the 
T axotere infusion solution which is then administered to the patient. 

D. Desli:n 

For sttbility test, two pilot batches and three industrial batches stored at 4°C z.nd 25°C were 
tested for drug substances, three industrial batches stored at 4-8°C was tested for both 20mg and 
!iOmg drug products. and three pilot batches stored at 4°C were tested for 80mg drug products. 



$tQCIBc Coodjtjons 

DNg Substances: Industrial batches 
• U pri&ht or Inverted 
• Nonna! conditions: 4'C, 2s•c 
• Accelersteci tests: 35°C, 3S°C/90% relative humidity 
DNg Substances: Pilot batclles 
• Upright or Inverted 
• Nonna! conditions: same u industrial batches 
• Accelerated tests: 3S°C, SO'C, 3S°C/90% relative humidity 
Drug product: Industrial batches 
• Upright or Inverted 
• Nonna! conditions: 4-8'C, 25°C 
DNg product: Pilot batches 
• Upright or Inverted 
• Normal conditions: 4°C, 2s•c 

Yari&ble obsme4 Cunio and Specjfic1tjon (RPR proposed and agreed by FDA Dec. l, 1995): 

DNg Substance: 
i) Docetaxel usay content (o/o): between 97.0 and 101.0 

DNg Product: 
i) Appearance: 
ii) Assay, mg/O.SmL (mg/2mL}: 
iii) Degndation products: 

RP 70617 content(%} 
RP 73077 content(%) 
RPR 110928 (%) 
RPR 112248 plus X (%} 
Unidentified impuriti1'5 >0.2% 
Total impurities (o/o) 

iv) Sterility 

yellow !o brownish-yellow, clear, oily solution 
18.0 to 21.0 (72.0 to 84.0) 

not more than 4.0 
not more than 2.S 
not more than I. 0 
not more than O.S 
record number 
not more than 8.0 

complies with USP and Ph. Eur. requirements 

The batch numbers, te:~peratures, and measurement times used in the study were as follows: 

DRUG SUBSTANCES 

Weight Batch t?ilot, Industrial) Temperature Sampling time point (in months) 

80mg OPlO(P) 4'C; 2s•c 0,3,6,9,12, 18 

80m~ FCH160 (P) 1;oc; 2s•c 0, 1,6, 12,24 

80mg 19,20,21 (I) 4°<.:; 25'C .0,1,3,6,9, l~ 

2 

I 



DRUG PRODUCTS 

Weight Batch (Pilot, ludustrial) Temperature Sampling time point (in months) -
20mg 10594, 10S9S,]OS96 (I) 4-s•c 0,2,4,6,8, 12 

20mg 10S94H,10S9SH,10S96H(I) 4-s•c 0,2,4,6,8, l 2 

BOmg IOS4S,]OS46,JOS41 (I) 4-8°C 0, 1,2,4,6,8, 12 

SO mg cbOS240,cb05364,cbOSS45 (P) 4°C 0, 1,3,S, 7,9, 12, IS, 18,21,24,27 

m. Sponsor's analysis 

The RPR provided electronic rlatasets and data listings for the above specified stability 
studies and SAS output and grap'is for the 80mg pilot batches in the Nov. 30, 1995 submission. 
There were no summary or conclusions from these documents. In the original NDA submisaion, 
however, RPR mentioned •.hat the statistical comparison of the results of the doce;1&.'tel assay and 
the evaluation of related substance~ (sum of' related substances) was conducted. 1'he statistical 
methods selected were those described in the document entitled "Guideline for submitting 
Documentation for the Stability ofHuman Drugs and Biologics" ofFebruary 1987. The same 
statistic;:! !pproach was used to determine the provisional shelf life ofTaxotere 80mg/2rnL fi'om 
the stability data on the pilot batches. It is noted that not all statistical analyses results were 
presented in the NDA subminion. 

DrugSubmw 

Ir. the original submission of drug substances (3ee Vol. 1.3), RPR's stability samples were 
stored at S Cl.nditions +4"C, +2S°C, +35°C, +so•c, and +3 '°C/90"/o relative humidity, and tested 
accordir.g to t lie schedule listed in the General Test Methodology (see Appendix I). RPR 
concluded that "Docetaxel was stable at temperatures of +4°C and +2S°C for 24 months in both 
pa~'kages tested. It appeared at temperatures of+35°C and +so•c the variation in the active 
ingredient are more likely due to the effr.cts of temperature rather than humidity. l)ne pilot batch 
did not compl· ·with specifications after 12 months of storage. As a precautionary measure, the 
drug ~·1bstan.:e should be storecl at +4°C, protected from light and moisture for 24 months". In the 
amendment ofNov. 30, 1995, RPR stated that "all the figures have been checked between the 
original NDA and the amem!.nents and that no discrepancy was noticed between tables and 
stati~.ical analysis". 

Drug Product 

The following results were from the original NOA submission. 

For 20mg drug product, from the results of 3 industrial batches, RPR concluded that 
samples of all three batches stored upright and invened at f-8°C exhibit a similar stability profile 
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with a decrease (of- 4.S·S.O"/e) in docewcel usay content. This is matched by a similar increue 
in total decomposition products. The dep-adation route was almost equally and exclusively to 
RP706 ! 7 and RP73077 with only a small amount (about 0.3% with respsect to docetaxel content) 
of additional RPlll 10928 being formed. No other unidentified impurities individually areater than 
0.2% w/w (with ~pect to docewcel) have been detected in these 4-B"C stored samples. Samples 
of all three batches stored at 2S°C for 2 months upright anCI inverted, failed the requiremen.s for 
assay, content ofRP70617 and total impurities content. The stability profiles of samples of these 3 
batches mirror the profiles sem for development batches. The reaults also confinn that contaet 
with the rubber plug does not result in accelerated or catalyzed decomposition of the docetaxel. 

For 80mg drug product, RPR stated that results trom 3 pilot batches: cbOS240, cbOS364, 
and cbOSS4S showed that the increase of related depdation product substances was tiptly 
correlated to the decrease of docetaxel content. A model with equal slopes and dift'erent 
intercepts was used. RPR stated that the real time data for the first two batches remained within 
specifications after 24 months storage at 4°C. 

For 80mg drug product, tram the results ofJ industrial batches, RPR concluded that "At 
4°C, the stability results for upright vials and inverted vials show no significant differences, a 
shelf-life of 24 months is recommended according to real time stability data of the three pilot 
batches (cbOS240, cb0!~"4. and cbOSS4S). The stability data tiearly indicate that the product 
mu~t not be stored at 2S°C" (see Vol. 1.10). 

In the amendment of Nov. 30, I 99S, RPR stated that for the drug product no errors were 
found for industrial batche&, but new tables of results had to be edited for the pilot batches. RPR 
emphasized that "the conclusions of this new statistical analysis remaii strictly unchanged 
compar11d to the conclusion in the original statistical analysis''. 

IV. Reviewer's Analyses 

Methods 

The reviewer 11pr!ied the statistical procedures described in the FDA "Guideline for Submitting 
Documentation for the Stability of Human Drugs and Biologics" (February, 1987) to the stability 
data provided i:y the sponsor. The procedures consist of the following steps. 
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Acceptance criteria 

In order to have an acceptable level of a variable under test, with 95% confid-=nce coverage, the 
lower confidence bound should be above the lower specification limit and the upper confidence 
bound should be below the upper specification limit when both upper and lower specification 
limits are requirtd. However, if only one specification limit is needed, then either the lower 
confidence bound should be above the lower specification limit or the upper confidence bound 
should be below the upper specification limit with 95% confidence coverage. 

Data analygs and results 

Following the advice of the reviewing Chemist Dr. Hsieh, the stability data submitted by the 
sponsor were analyzed. The results Ii'~ presented for each variable . 

• 
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I . Drug Substance 

Docctuel '''IV content jn % 
(agreed specifications: 

Storage condition: 4°C 

, specifications used by the sponsor: ) 

The p-values of statistical tests for the selection of degradation model are presented in Table I. 
Based on these p-values a model with separate intercepts and common slope wu selected. The 
degradation lines, lower and upper 95% confidence bounds were calculated. The estimated 
degradation lines along with the lower and the upper 95% confidence bounds are presented in 
Figures la, lb, le; Id, and le. 

The results of the analysis support an expiration dating period of24 months at 4°C. However, the 
data were collected only up to 12 months for the 3 industrial batches. The extrapolation can be 
granted at must 6 months. Thus, the expiration dating period of I S months would be reasonable. 

Storage .:ondition: 2s•c 

The p-values of statistical tests for the selection of degradation model are presented in Table 2. 
Based on these p-values a model with sepanite intercepts and common slope wu selected. The 
degradation lines, lower and upper 95% confidence bounds were e&lculated. The estimated 
degradation lines along with the lower and the upper 9So/o confidence bounds are presented in 
Figures 2a, 2b, 2c, 2d, and 2e. 

The estimated expiration dates shown in Appendix 1 are 19, 28, 33, and 38 months for batches 
19, 20, 21, and OPIO. From Figure 2e, the 9S% lower bound indicated that pilot batch FCH160 
failed to be within the specification limits at time O. Excluding this batch, the minimum expiration 
dating period wu estimated to be 19 months. Since data were collected up to 12 month, 
extrapolation of 6 month, viz., the expiration dating period of 18 months would be reasonable 

The statistical summary of the estimated expiration dates and model parameter estunates can be 
found in Appendix 1. 

2. Drug Product 

2.1 Taxotere Injection 20mg 

The following results were obtained from 3 indunrial batches stored at 4-8°C. 

pocetaxel assay conteJ!l in % of the theoretical ya!ue (90-1 OS> 

Tht p-values of statistical tests for the selection of degradlltion model are presented in Table 3. 
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Based on these p-values a model with separatf! intercepts and common slope was selected. The 
degradation lines, lower and upper 9So/o confidence bounds were calculated. The estimated 
degradation lines along with the lower and the upper 95% confidence bounds are presented in 
Figures 3a, Jb, and Jc. 

The results of the analysis support an expiration dating period of 12 months at 4-8°C. 

Total impurities content in% (;tj 8.0l 

The p-values of statistical tests for the selection of degradation model are presented in Table 4. 
Based on ~hese p-values a model with separate intercepts and common slope was selected. The 
degradation lines and upper 9S% confidence bounds were calculated. The estimated degradation 
lines along with the upper 9S% confidence bounds are presented in Figures 4a, 4b, and 4c. 

The results of the analysis support an expiration dating period of 12 months at 4-8°C. 

RP 70§ 17 content in % (;tj 4.0l 

The p-values of statistical tests for the selection of degradation model are presented in Table S. 
Based on these p-values a model with separate intercepts and common slope was selected. The 
degradation lines and upper 95% confidence bounds were calculated. The estimated degradation 
lines along with the upper 9S% confidence bounds are presented in Figures Sa, Sb, and Sc. 

The results of the analysis support an expiration dating period of 12 months at 4-8°C. 

The st.>tistical ..ummary of tt e estimated expiration dates and model parameter estimate: can be 
found in Appendix 2. 

2.2 Taxotere Injection 80mg - industrial batches 

The following results were obtained from 3 industrial batches at 4-8°C temperature. 

oocetaxel assay content in% ofthe theoretical va]ue C9Q-10Sl 

The p-values <'.'f statistical tests for the ~lection of degradation model are presented in Table 6. 
Based on these p-values a modi'!! with common intercept and common slope was selected. The 
degradation line, lower and upper 9S% confidence bounds were calculated. The estimated 
degradation line along with the lower and the upper 95% confidence bounds is presented in 
Figures 6. 

The results of the analysis support an expiration dating period of 15 months at 4-8°C. 
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Total jmpuritjes content in Y• hi S.0) 

The p-values of statistical tests for the selection of degradation model are prestnted in Table 7. 
Based on theae p-values a model with separate intercepts and conunon slope was selected. The 
degradation lines and upper 95% confidence bounds were calculated. The estimated degradation 
lines along with the upper 95% confidence bounds are presented in Figures 7a. 7b, and 7c. 

RP 70617 content in%(:; 4.0) 

The p-values of statistical tests for the selection of degradation model 11re presented in Table S. 
Based on these p-values a model with different intercept and common slope was selected. The 
degradation lines and upper 95% confidence bounds were calculated. The estimated degradation 
lines along with the upper 95% confidence bounds are presented in Figures Sa, Sb, and Sc. 

The results of the analysis nppon an expiration datina. period of 15 months at 4-S°C. 

The statistical summary of the estimated expiration dates and model parameter estimates can be 
found in Appendix 3. 

2.3 Taxotere IrJection SOmg • pilot batches 
The following results were obtained from 3 pilot batches at 4°C temperature. 

Docetaxel usay content in% (90-IOS) 

The p-values of statistical tests for the selection of degradation model are presented in Table 9. 
Based on these p-values a model with separate interceptS and common slope was selected. 

The results of the analysis suppon an expiration dating period of IS months at 4°C. 

Total jmpurity COntent in%($ 8.0) 

The p-values of statistical tests for the selection of degradation model are presented in Table I 0. 
Based on these p-values a model with separate intercepts and common slope wu selected. 

The results of the analysis suppon an expiration dating period of 15 monthl at 4°C. 

RP 70617 content in% fa; 4.0) 

The p-values of statistical tests for the selection of degradation model are presented in Table 11. 
Based on these p-values a model with "J>&rate intercepts and common slope was selected. 

The results of the analysis suppon an expiration dating period of 15 months at 4°C. 

8 



RP 110928 content in% Cs 4.0) 

The p-values of statistical tests for the selection of degradation model are presented in Table 12. 
Based on these p-values a model with separate intercepts and separate slopes wu selected. 

The results of the arialysis support an expiration dating period of IS months at 4°C. 

RP 112248 Plus X content jn o/o <:; 4.0) 

The p-values of statistical tests for the selection of degradation model are presented in Table 13. 
Based on these p-values a model with common intercept and common slope wu selected. 

The results of the analysis support an expiration dating period of IS months at 4°C. 

The statistical sumnwy of the estimated expiration dates and model parameter estimates can be 
found in Appendix 4. 

V.Summary 

TI1e sponsor submitted data of up to 27 months from 7mL and 15mL package size vials of 
T axotere concentrate for injection 20mg and 80mg, respectively. The requested expiration dating 
period wu 12 months for 20mg and 1 S months for 80mg package size. The stability for the drug 
substance was tested under two temperatures (4-C and 2S"C). The stability for the drug product 
wu tested under 4°C for the pilot batches and under 4-8°C for the industrial batches. 

RPR tested the stability data on both pilot and industrial batches. They concluded that the 
results of their stability analyses supported that the drug substance should be stored at +4°C, 
protected from light 111d moisture for 24 months. However, for the drug product, the amendment 
submitted April, 1995 indicated that the expiration date wu modified to 12 months for 20mg and 
15 months fnr 80mg Taxotere (~ p.53, Vol. 13.1 submitted May 24, 1995). With the new 
electronic .<ita submitted for this claim, there was no conclusion from RPR. 

On the request of the reviewing chemist Dr. Hsieh, this reviewer analyzed the stability data 
of assay, potential degradation products: RP70617, RPI 10928, and RPI 12248 Plus X, and total 
impurity for drug products and assay at 4°C and 2S°C for drug substances. 

For drug substances, the results of this reviewer's analysis support an expiration date of 
24 months at 4'C but not at 25'C. It should be noted that the estimated expiration dating periods 
were based on the data extrapolation for industrial batches and for one pilot (OP I 0) batch. 

For drug products, it is not clear from the sponsor's report submitted whether batches 
10594 and J0594H, and similarly batches 10595 and J0595H, batches 10596 and J0596H, are • 
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IS months for SOmg Taxotere (seep.SJ, Vol. 13.1 submitted Ma·: 24, 1995). With the new 
electronic data submitted for this claim, there was no conclusion from RPR. 

On the request of the reviewing chemist Dr. Hsieh. this reviewer analyzed the stability data 
of assay, potential degradation products: RP706 l 7, RP 110928, and RP 112248 Plus X. and total 
impurity for drug prOducts and assay at 4°C and 2S°C for drug substances. 

For drug substances, the results of this reviewer's analysis along with extrapolation rule 
suppon an expiration date of 18 months at 4°C and 25°C. It should be noted that the estimated 
expiration dating periods were based on the data extrapolation for industrial batches. 

For drug products, it is not clear from the sponsor's repon submitted whether batches 
10594 and J0594H, and similarly batches 10595 and JOS95H, batches 10596 and J0596H, are 
the same. If they are not the same batches, it is a concern why for the same Taxotere concentrate 
for injection 20mg, the stability test for the assay content and RP70617 degradation product used 
one set of batches but that for the total impurity content used another set of batches. 

Except for the stability tests of total impurity content in % from the set 10594H, J0595H, 
and J0596H for Taxotere concentrate 20mg ugection, the results of stability tests for assay 
content and RP706 l 7 for either 20mg or 80mg supponed an expiration dating period of 15 
months. It is noted that the pilot batches submitted had the storage time actUally observed up to 
27 months. However, the industrial batches submitted had the storage time actually observed up 
to 12 months only. The sponsor should be requested to submit the stability data up to the granted 
expiration time to verify these expiration dllting periods as soon as the data become available . 

• 
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SW ANG/594-5764/3-14-l 996/WP6 ltr AXOTERE. • 

This review consists of 11 pag~ of text, 4 appendices, 13 reviewer tables, 26 reviewer figures, 
and 1 S sponsor figures. 
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Appendix 1 : Drug Substance • estimated expiration dating periods and model parameters 

Drug Substance OPIO FCH160 19 20 21 

2s·c 
Intercept 99.03 91.S4 99.87 99.43 99.13 
slope 0.006 0.006 0.006 0.006 0.006 

Expiration-date 38 - 19 28 33 

4°C 
Intercept 99.16 98.53 99.80 99.70 99.28 
Slope -0.015 -0.0lS -0.0lS -0.0lS -0.015 

Expiration-date SS 40 69 67 57 

• 
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Aooendix 2: Dru a Product {20mo) - estimated exoiration datina oeriods and model oarameters 

Drug Product (20mg) IOS94 JOS9S IOS96 

Docetaxel Assay (%) 
Intercept 98.6 100.04 100.04 
slope -0.49 ..0.49 -0.49 

Expiration-date IS 17 17 

Total impurities (%) (JOS94H) (JOS9SH) (JOS96H) 
Intercept 2.75 2.12 2.24 
Slope 0.39 0.39 0.39 

Expiration-date 12 13 13 

RP70617 content(%) 
Intercept 1.2S 0.82 0.88 
Slope 0.12 0.12 0.12 

I Expiration-date 19 23 22 

• 
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Appendix 3: Dru1 Product (IOma. a.idustrial batches) • estimated expiration datin1 periods and 
model era 

0Ng product (80ma) 10545 10546 10541 

Docetaxel Aauy \'11) 
Intercept 99.09 SAME SAME 
Slope ..0.4S 

Expiration-date 17 

Total Impurities ('11) 
Intercept 2.20 2.11 1.88 
Slope 0.30 0.30 0.30 

Expiration-date 18 18 19 --
RP70617 Crn1t=itt (%) 

Intercept 0.93 0.89 O.BS 
Slope 0.17 0.17 0.17 

Expiration-date 17 17 17 
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Appendix 4: DNI Product (80mg. pilot batches) • estimated expiration dating periods and model 
parameters 

DNg Product (80m1) cbOS240 cb0S364 cb0SS45 

Docetaxel A»ay (~) 
Intercept 97.79 98.42 100.81 
slope -0.23 ..0.23 -0.23 

Expiration-date 28 30 39 

Total Impurities (8/o) 
Intercept 3.14 3.03 3.03 
Slope 0.12 0.12 0.12 

Expiration-date 36 37 so 
RP70617 

Intercept 0.78 0.9S 0.27 
Slope 0.07 0.07 0.03 

Expiration-date 80 84 S4 

RPI 10928 
Intercept 0.26 0.26 0.32 
Slope 0.007 0.003 0.01 

Expiration-date 84 66 84 

RP! 12248 
Intercept 0.06 same same 
Slope 0.006 

Expiration-date 84 -
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Stati1t1c11 Reyiew •nd Eyalu•tign 

tmU.: 20-449 

Aff.LICANT: Rh&ne-Poulenc Rorer 

N&ME OF QR!JG: Taxotere :.io mg and 80 mg 

!XlCJJMEt!TS BEVIMQ: Xerox COpiea of the Taxotere, C.M.C. Section -
Dr\lg Sub•taDc•: p. 58, An•-r to Question 21.b., Addendum to 
Answer; p. 60, Answer to Question 21.c., Addendum to Answer. Xerox 
Copies of Taxotere, C.M.C. Section - Drug Procluat: p. 80, Answer to 
Question 32.a.; p. 81, Answer to Question 32.b., Addendum to 
Answer; p. 8:.1, Answer to Question 32.c. and Addendum to Answer; 
Appendices l, 2, 3, 4, 5, 6, 7, 35 and 38; 

StJ!IMAAY FOR INCQMpLEIION OF STATISTI('AL REVTfjW. 

Dr. Hsieh CHFD-lSO) req.estad the Division of Biometrics to review 
the sponsor's stability submission. The sponsor used the method of 
General Linear Models to analyze the stability data and to compute 
estimated expiration dating periods. The use of a General Line~r 
Model is in general a proper statistical procedure when analyzing 
stability data. When verifying a sponsor'• analysis this reviewer 
found that the input data used by the sponsor are not identical to 
those given in Appendices l, 2, and Ei. I therefore called to 
sponsor 10/13/95 to request a clarification as to which data sets 
are the correct ones. I also requested the •ponsor to provide the 
correct data set:s on diskette to expedite our review. So far 
neither a hard ccJpy of validated data nor data on diskettes have 
been received by t.his reviewer. 

Concur: 
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STATISTICAL REVIEW AND EVALUATION 
(ADDENDUM} 

NDA#: :l0-449 

Applicant: Rhone-Poulenc Rorer Phannaceuticals, INC. 

Name of Drug: Taxotere (Docetaxel) for Injection Concentrate 

FEB 7 1996 

Indication: Treatment of patients with locally advanced or metastatic breut cancer 
who have proareued during anthracycline-bued therapy or have 
relapsed during anthracycline-bued adjuvant therapy. 

Documents Reviewed: Do..-ument Package faxed on Nov. 22, 1995, received on Nov. 28, 1995; 
amendment to an approvable NDA (fourth partial submission) dated 
Dec. I, 1995, received .Dec. 6, 1995 

Medical Officer: Julie Beitz, M.D. 

L BACKGROUND 

This NDA Wli originally presented at th~ Dec. 13, 1994 ODAC meeting. The committee 
was concerned about toxicity, including toxic deaths, fiuid retention, febrile neutropenia and 
infection. The NDA was brought back to the ODAC held on Oct. 17, 1995. The original 
indication of"Treatment for patients with locally advanced or metastatic, second line (prior 
therapy should have included an anthracycline unless clinically contraindicated) breast cancer" 
was modified to limit treatment to only patients who have progressed during anthracycline-based 
therapy or have relapsed during anthracycline-bued adjuvant therapy. 

The discussion at the October ODAC meeting focused on this limited indication. As was 
discussed at that meeting, many of the critical subgroup analyses carried out by the sponsor and 
utilized by the committee in its deliberations on T axotere have not been provided in full to the 
FDA. 

The decision for Taxotere with this new indication was approvable. A letter was sent to 
the sponsor on Oct. 27, 1995 requesting they submit revised draft labeling and provide the data 
on medicaL'phannacology-toxicology/chemistry related concerns. The submitted document dated 
Nov. 21, 1995 addresses the sponsor's response to the items described in the ;Jiove letter. The 
submitted amendment to an approval NDA dated Dec. 1, 1995 contains the electronic EXCEL 
data spreadsheet and the corresponding graphs. 
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II. OVERVIEW OF THE MEDICALJSTATISTICAL CONCENRS 

In the FDA letter to sponsor, the medical section includes: I) and 2) requests of case 
report forms for specific patients, 3) submission of tumor lesion measurements/assessments of 
Japanese data (elec.tronically for expedition), 4) swnmary of all hematologic and non· 
hematologic toxicities observed in the 134 approvable-bascd patients, 5) details of the 
assessment of performance status over time for responders and non-responders that were 
presented at the October 1995 ODAC meeting (Sponsor's slides 61 ·65 should be submitted 
along with supporting electronic data), 6) submission of all safety information sponsor now has 
regarding sponsor's new drug, and 7) detailed proposal for conducting a physician education 
program. 

In addition, FDA needs a letter from sponsor documenting their intent to complete and 
submit results of the following studies as soon as possible after marketing: 1) the ongoing studies 
ofTAX31 l, TAX303, and TAX304, 2) an ongoing study in second line breast cancer comparing 
docetaxel 100mg/m2 with 75 mg/m2, 3) an ongoing comparison of different corticosteroid 
premedications for the amelioration of fluid retention, 4) an ongoing study of the benefit ofQ. 
CSF with respect to myelotoxicity endpoints, 5) ongoing and future studies in patients with 
combined elevations of transaminase and alkaline phosphatase to define safe and effective doses 
for such patients, 6) submission of the results of a safety registration study required by the 
regulatory authorities in Europe to the NOA, and 7) further exploration of 
pharmacokinetics/pharmacodynamic relationships, specifically toxicity and response. 

Further submission of labelling revision according to the revised indication and patient 
package insert is required. 

III. THE Sponsor'S RESPONSES 

The efficacy reports submitted by the sponsor for medical/statistical questions #3, #4 and 
#5 (see p.7-p.23 of the faxed document dated Nov. 21, 1995) were reviewed. 

Q 3: Japanese clinical experience with T axoterc 60 mg/m2 

In the Japanese Taxotere clinical experience, a rec.cnt analysis performed by the sponsor 
shows that of the 174 patients who received prior chemotherapy regimens, 32 had received 
adjuvant chemotherapy only, 72 patients had received chemotherapy for adjuvant and metastatic 
indications and 70 patients had received chemotherapy for a metastatic or locally advanced 
indication. The tumor response in relation to the number of prior chemotherapy regimens 
(sponsor table 3.2) and in relation to indication oftaxotere treatment (first-line, second-line, etc., 
sponsor table 3.3) at 60 mg/m2 showed an overall objective tumor response rate of 45.4% 
(79/174). These rates are 56.3% (18/32), 44.2% (42/95), and 40.4% (19/47) for first, second and 
~ third line indications, respectively. To classify whether a patient is anthracycline resistant or 
not, sponsor stated difficulties encountered as follows. 
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• In the early phase II breast cancer Taxotere trial (n-48), the response to prior 
chemotherapy was recorded as 'yes or no'. The definition of 'anthracycline resistance' as 
presented to the ODAC could not be applied. 

• In the later phase II breast cancer Taxotere trial (n•l26), the specific response to prior 
chemotherapy was captured. The definition of'anthracycline resistance' can be applied. 

• Of the · 12 later phase II patients who had prior anthracycline exposure, 21 patients were 
reponed to have PD as best response to the anthracycline containing chemotherapy 
regimens ( 14 received prior chemotherapy for both adjuvant and metastatic disease and 7 
received chemotherapy for metastatic or locally advanced disease only). Of these 21 
patients, 16 received prior doxorubicin, 3 received epirubicin, I received terarubicin and 
I received an investigational anthracycline. The dosage and schedule of the prior 
anthracycline therapy was not captured in the later phase II breast cancer CRFs. These 21 
patients may not be comparable to the strictly defined 'anthracycline resistant' breast 
cancer population in the Taxotere pivotal trials. 

In addition, sponsor noted that the above mentioned efficacy data provided by the Japanese 
investigators have not been reviewed by an independent panel as were the pivotal US and 
European breast cancer clinical trials. The infonnation on indication for prior chemotherapy and 
number of prior chemotherapy regimens has not been confirmed by the Japanese investigators, 
and, therefore, should not be considered final. The early phase II studies arc being re-evaluated 
in an attempt to elucidate if there were patients in this group whose disease could be classified as 
'anthracycline resistant' as utilized at the ODAC meeting. 

Q4: Summary of all hematologic and non-hematologic toxicities observed in the 134 
anthracycline-resistant patients on studies TAX233, TAX267, and TAX286 grouped according 
to baseline liver function. 

The sponsor lists all the hematologic and non-hematologic toxicities by patients (Table 4.1) and 
by courses (Table 4.2). 

Q5: Assessment of performance status over time for responsders and non-responders that were 
presented at the ODAC meeting. 

Sponsor presented a series of graphs on the Kamofsky performance (KP) status profile 
over time for the anthracycline-resistant patients at the ODAC meeting. These graphs included 
responders (n•SS), stable disease patients with baseline PS•l (n•23), and progressive disease 
patients with baseline PS• I (n= 13 ). The sponsor stated that "the last performance status of each 
cycle was used as the performance status for the cycle". From these graphs, the sponsor 
concluded that 

• In this anthracycline resistant patient population, most symptomatic patients improved or 
maintained their performance status while on Taxotere; and 
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• In those instances where a deterioration was observed, the degree of this deterioration 
was rarely profowid. 

IV. REVIE~R'S COMMENTS 

The approval decision was based on 134 anthracycline·resistant breast cancer patients. 
Patient characteristics reported in these patients included ECOG performance status, number of 
organs involved, visceral disease, liver involvement, previous chemotherapy, number of prior 
chemotherapy regimens, and prior radiotherapy (see sponsor's slides 57, 58). The majority (84%) 
of patients had ECOG baseline perfonnance status of O or 1. A little less than a half of the 
patients (46%) had three or more organs involved. About three qua11er (71 %) of the patients had 
visceral disease, and 43% had liver involvement. 

For the comparison of baseline patient characteristics on prior treatment, number of prior 
regimens and time since last chemotherapy in Japanese and US/EORTC trials, see the attached 
Table l of the FDA MO's review of the amendment of the original NDA. The breakdowns of 
prior treatment, using (1) adjuvant/neoadjuvant only, (2) adjuvant only, and (3) 
adjuvant/neoadjuvant + advanced are not dissimilar among the Japanese study and the three 
pivotal trials, TAX233, TAX267, and TAX286. The time since last chemotherapy witil the 
initiation ofTaxotere was one month longer in the Japanese uials. 

R . T bl 1 Ob' ev1ewer a e . >1ective T um or Re ~snonse Ra · thnu: r teman :vc me-resistant oatlents 

Objective Tumor Japanese TAX233(US) TAX267(US) TAX186(EORTC) 
Response Rate 60mglm2 100mglm2 100mglm2 100mglm2 

n=l74 n-41 n"'42 n=51 

ORR 791174(45%) l 9/41(46%t 21/42(50%)d 15/51(29"/o)d 

95%Cl" 38o/o-53% 3lo/o-62% 35o/..65% 17o/o-42% 

ORR 45% 41%f 
(J. vs US/EORTC) (38o/o-53%) (33o/o-49"/o) 
95%CI 

ORR by Prior Tx 
Adj/neoadj Only 18/32(56%)' 3/4(75%). V.(50%)b 015' 
Advanced 61/142(.:2%)' 16/37(43%)• 20/40(500/o)b 12/33(36%)' 

ORR in pts w/ PD as 
Best Response to 7121(33%)1 4/13(31%) 5/15(33%) 9/25(36%) 
Prior Anthracycline 

• 
•sponsor Table 4.10, 8-39-188 bSponsor Table 4.10, 8-45-232 'Sponsor Table 30, 9· 12·221, 
n=38 evaluable patients only 4Sponsor's ODAC slide 59 "95% CI calculated by the Reviewer 
rsponsor's ODAC slide 60 'Table 2 of FDA MO Review 
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Reviewer Table 1 summarizes the sponsor's ODAC slides 59, 60 and Table 2 of the FDA MO's 
Review to the amendment of the original NOA. The objective tumor response rate (ORR) for the 
Japanese study of 60 mg/ml is in the range of the three pivotal studies of 100 mg/ml (TAX233, 
T AX267 and T AX286). The objective tumor response rates to Taxotere for patients with prior 
treatment for advlll'.lced disease or ORRs in patients with PD as best response to prior 
anthracycline were similar across trials. The ORRs for patients with prior adjuvantlneoadjuvant 
treatment only is difficult to compare across the trials due to small sample sizes in trials T AX267 
andTAX286. 

Q3: The FDA MO was ah!: to classify patients into prior treatment subgroups for the Japanese 
study and compared it will1 the three pivotal studies. 

Q4: The p-value reported i.sing Fisher's Exact test for the by-course comparison may not be 
valid since toxicity for a given course may cumulate to future courses within a patient. ln other 
words, toxicities for a given patient may not be independent. The p-value reported for the by
patient comparison may be used as a reference for identifying important toxicities that 
differentiate between patients with elevated liver test vs. patients with nomtal liver test. 

Q5: After detailed data checking between the EXCEL data spreadsheet submitted in this 
amendment and the data listing in Vols.l.139, and 1.145 from the original NDA submission, and 
Vol. I of ill from the May 23, 1995 submissioD, this reviewer found that "the last performance 
status of each cycle was used a~ the performance status for the cycle" may not be correct. Many 
patients have the initial performance status of each cycle used as the performance status for the 
cycle. 

R . T bl 2 E I . fKPSfi CR PR, dPS I SD/PD ev1ewer a e - vo ut1on o or + an .. • oauents 

PS-0 PS"'i PS=2 PS=I PS=l 
CR+PR CR+PR CR+PR SD PD 
(Fig.5) (Fig.2) (Fig.I) (Fig.3) (Fig.4) 

KPS recorded up to EOS• 9('1'.'%) 21(74%) 4(57%) 18(78%) 15(88%) 
improved 0 I I 0 I 
stable 7 9 2 9 9 
deteriorated 2 9 0 7 5 
unknown 0 2 I 2 0 

KPS not recorded up to EOS IO 8 3 5 2 
improved 0 0 2 0 0 
stable 7 7 I 5 2 
deteriorated 3 (! 0 0 0 
unknown 0 I 0 0 0 

Total pts. 19 29 7 23 17 
• EOS: end of study 
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From the above table, 38% (21/55) of responder patients did not have their KPS measurments 
recorded up to end of study. This may severely distort the KPS profile over time. It depends on 
the missing data pattern through treatmer.l discontinuation. nus problem may be serious 
particularly when the dropout rate is high, e.g., high dropouts due to treatment related adverse 
events. 

If the summary is restricted to patients who have objective tumor response and have KPS status 
recorded up to their individual end of the t."'Catment, 6% (2134) improved, 53% (18/34) stayed 
stable, 32% (11/34) deteriorated, and 9% (3/34) didn't have KPS recorded even though the data 
listing of vital signs was recorded up to EOS. 

The FDA MO identified 18 out of 134 patients who were likely to have !CPS deteriorated over 
time but were not caprured in the EXCEL data spreadsheet. These 18 patients consist of (a) 
treatment-related morbidity (n•8), (b) death (n•3), C patients withdrawn for toxicity, likely to 
deteriorate (n-4), and (d) patients withdrawn for moderate to severe fluid retention (n=3). Ten of 
these patients were presented in the sponsor's graphs. Of the l 0 patients, two (TAX267, #263; 
T AX286, #22) were from the KPS not recorded to EOS group. Of those who had KPS recorded 
to EOS (n=8), 5 were in the deteriorated category, I was in the not known category, and 2 were 
i.n the stable group (these two were ( d)). 

The sponsor's conclusions on KPS improvement or stablization need to be interpreted with 
caution as indicated by this summary breakdown. 

OVERALL SUMMARY 

Based on the original protocols, the primary endpoint for these single agent, open-label, 
phase II studies was objective tumor response. The number of cycles ofTaxotere to maximal 
response and duration of response were secondary endpoints. The clinical benefit responses, 
measured by changes in performance status, pre-existing symptoms and analgesic use, were also 
secondary endpoints. Other efficacy endpoints were time to first response, time to disease 
progression, and survival. 

The results for objective tumor response, duration of respone, and time to disease 
progression based on the originally submitted database, including TAX21 l, TAX233, and 
T AX267, can be found in Reviewer Tables 1 and 2 of the original statistical review for breast 
cancer dated 9/8/95. The results for Objective Tumor Response Rate based on this new 
indication can be fo1uid in Reviewer Table 1. 

For the clinical benefit response, the sponsor stated that "In most of the phase II studies 
conducted, although no specific questionnaire on Quality of Life had been addressed, 2 
parameters were taken into account: analgesic requirements (AR, prospective analysis, US 
studies only) and Performance Status (PS, retrospective analysis) (see Sponsor vol. 1.217 p. 77, 
Integrated Summary Metastatic Breast Cancer)". In particular, the results of change from 
baseline through cycles 2, 4, and 6 of PS, pain and cough, and AR submitted by the sponsor were 
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• 
commented on by this reviewer (see Addendum to the Statistical Review and Evaluation I, dated 
10-19-9S)ufollows"l'h••• dropouts ar• not random in that they ar• 
liY.ely to bfl treatment relatsd, •.g., disease progression, severe 
toxicity, etc.· 'l'hereLore, th••• percentages only apply to 
patients who stayed on the trial to at least cycle 6. 'l'he 
interpratation oL these perc•ntages Lor the subpopulations, i.e., 
patients who stayed on th• trial by cycle 6, could be 
misleading•. For KPS evolution over time presented at the ODAC meeting, similar reuoning 
applies. The sponsor's conclusions on KPS benefit to patients need to be interr-reted with caution. 

Concur: 

cc: 

Archival NDA 20-449 
HFD-710 Dr. Anello 
HFD-150/ Dr. Justice 
HFD-150/ Dr. Beitz 
HFD-1 SOI Ms. Peue 
HFD-344/ Dr. Usook 
HFD-710/ Dr. Chi 
HFD-710/ Mr. Onicke 
HFD-710/ Dr. Gnecco 
HFD-710/ Dr. Wang 
HFD-710/ Chron 

_/f<-1. -~ k9~~ 
Sue-lane ~ang, Ph.D. O 
Mathematical Statistician 

SW ANG/12-I 9-1995/WP60-T AXOTERE.ADJ 

This addendum consists of7 pages of text, 4 sponsor tables, S sponsor figures and 2 reviewer 
Tables. 
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ADD:INEIUM '1'0 S'l'A'l'IS'l'ICAL RBVIBW AND BVALIJA'l'ION 

NDA#: 

Applicant: 

Name of Drug: 

Indication: 

20-449 

Rhone-Poulenc Rorer Pharmaceuticals, INC. 

Taxotere (Docetaxell for Injection 
Concentrate 

Breast cancer, locally advanced or 
metastatic, second line (prior therapy should 
have included an anthracycline unless 
clinically contraindi~ated) 

Documents Reviewed: Document Package faxed on Sept. 13, 1995 and 
submitted on !ate Sept. for the l0/17/95 
ODAC. 

Medical Officer: Julie Beitz, M.D. 

I • FSACJtGROUNI> 

This NDA was originally presented at the Dec. 13, 1994 ODAC 
meeting. The committee was concerned about the toxicity, 
including toxic deaths, fluid retention, febrile neutropenia and 
infection. A post-ODAC meeting requested by the sponsor was held 
on Dec. 20, 1994. An informal presentation of additional safety 
analysis was performed. This safety update was intended to 
clarify concerns expressed by ODAC members. These idditional 
safety analyses were subsequently submitted on Jan. 18, 1995. The 
sponsor further submitted a safety update (March, 1995) and a 
preparation package for the Oct. 17, 1995 ODAC meeting. 

II. OVBRVIBW OP TD PRBPAR.ATION PACltAGB AND RSVIEWBR'S COMMENTS 

The additional efficacy reports submitted by the sponsor 
isee IV.2 clinical benefit in p.19-21 of the Preparation Package 
faxed on Sept. 14, 1995) were reviewed. 

In this package, in addition to the. objective tumor 
response, the sponsor submitted a clinical benefit summary based 
on 162 breast cancer patients trtated with Taxotere a~ 100 mg/m2 
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in multicenter trials, i.e., TAX211 (n•28, #center•l2), TAX233 
(n•41, c•3), TAX267 (n•42, c•4), and TAX286 (n•Sl, c•l3). 

Based on the original protocols, the primary endpoint for 
these single agent, open-label, phase II studies was objective 
tumor response. The number of cycles of Taxotere to maximal 
response •nd duration of response were secondary endpoints. The 
clinical benefit responses, measured by changes in performance 
status, pre-existing symptoms and analgesic use, were also 
secon~•r.y endpoints. Other efficacy endpoints were time to first 
response, time to disease progression, and survival. 

The results for objective tumor response, the duration of 
response, and the time to disease progression based on the 
originally submitted database, including TAX211, TAX233, AND 
TAX267, can be found in the REVIEWER TABLES 1 and 2 of the 
original Statistical Review and Evaluation (Breast Cancer) . 

For the clinical benefit response, the sponsor stated that 
"In most of the phase II studies conducted, although no specific 
questionnaire on Quality of Life had been addressed, 2 parameters 
were taken into account: analgesic requirements (AR, prospective 
analysis, US studies only) and Performance Status (PS, 
retrospective analysis) (see Sponsor vol. 1.217 p.77, Integrated 
Summary Metastatic Breast Cancer)". In particular, the results of 
change from baseline through cycles 2, 4, and 6 of (1) PS, (2) 
pain and cough, and (3) AR were reported in the preparation 
document. 

(1) Per·formance Status (162 patients, based on 4 trials) 

In sponsor Table 18, the sponsor stated that "regardless of the 
t~~~r response, most of the breast cancer patients in whom 
previous chemotherapy had failed improved or stabilized their PS 
by cycle 6 ... " 

Reviewer Comments: Th~ percentage in the last colUlllll of sponsor 
Table 18 (i.e., End of cycle 6) does not represent the PS profile 
for the study population unl~ss random dropouts were assumed. It 
is noted that 19t, 43t, and 72t of the patients dropped out at 
cycles 2, 4, and 6, respectively. These dropouts are not random 
in that they are likely to be treatment related, e.g., disease 
progression, severe toxicity, etc. Therefore, these percentages 
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only apply to patients who stayed on the trial to at least cycle 
6. The interpretation of these percentages for the 
subpopulations, i.e., patients who stayed on the trial by cycle 
6, could be misleading. 

(2) Pain and Cough (based on 3 trials) 

Pain (40%, 53/134 of the patients had baseline pain) and cough 
(13%, 18/134 of the patients had baseline cough) were the two 
most frequent symptoms present at baseline. These two symptoms 
were selected and summari%ed. From sponsor Table 19, the sponsor 
indicated that "the positive results of high percentages of 
patients having pain reduction or no change were observed at 
cycles 2, 4, and 6". 

Reviewer Comments: It is not entirely clear how the pain 
measurements were defined, collected and categorized. The sponsor 
stated that "The positive results of high percentages of patients 
haviny pain reduction or no change were observed at cycles 2, 4, 
and 6" could be misleading. For example, if the severity of pain 
is non-decreasing, then the pain levels of patients who dropped 
out before cycle 6 are more likely to be unchanged or worsened. A 
reasonable estimate of the pain improvement for those patients 
who had baseline pain at cycle 6 would be closer to 23t (l2/53J 
instead of 46t (12/26), If the pain improved in the first few 
cycles and eventually deteriorated, then a reasonable estimate 
would still be c.lose to 23t. 

(3) Analgesic requirements (bosed on 2 trials) 

As shown in sponsor Table 20, the sponsor summarized that "the 
majority of patients did not require any increase in analgesic 
usage". 

Reviewer Comments: At baseline, 42t of the patients required 
analgesics for tumor-related pain. The sponsor stated that "the 
majority of patients did not require any increase in analgesic 
usage" .needs careful interpretation. ARs may fluctuate over time, 
the percentages are only summaries for patients who stayed on the 
trial to the corresponding cycle columns. The example described 
in (2) applies to AR. 
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Concur: 

cc: 

NOA 20-.-. "1'1 'I 
HFD-150 o.v.i:.1.:. 

HFD-150/ Dr. Justice 
Dr. Beitz 
Ms. Pease 

HFD-344/ Dr. Lisook 
Hr·D- 71:3 I Dr. Dubey [File: 

Dr. Wilson 
HFD-713/ Dr. Wang 

.Jw . ~«.e tJ- :t 
Sue-Jane~~g, Ph.DG/' 
Mathematical Statistician 

DRU l.3.2. NDA] 

SWANG/9-22-l995/WP60-TAXOTERE.ADD 
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TO: 

FROM: 

DATE: 

SPONSOR: 

DRUG: 

MEMO OF CONSULT 

Julie Beitz, M.D. 
Robert Justice, M.D. 
Dotti Pease, cso 

sue-Jane Wang, Ph.D. 

June 14, 1995 

Rhone-Poulenc Rorer (RPR) 

Taxotere (Docetaxel) 

INDICATION: The first and/or second line treatment for the breast 
cancer or Non-Small Cell Lung cancer 

TOPIC: IND clinical study design and statistical 
issues in protocols 

Several protocol• have been •ul'imitted by Rhone-Poulenc Rorer. A 
•wmnary of th••• protocol• by cancer type are •• follow•1 

BREAST-CANCER 

TAX303 - a randomized phase III trial for'first line therapy, 
Docetaxel (lOOmg) ~s Adriamycin (Doxorubicin) 
(n•l06 as of 6/6/95, a total 312 was planned) 
Primary endpoint~: Time to disease progression 
Secondary endpoints: Response rate, survival, quality of 
life (QOL) etc. 

TAX311- a randomized phase IiI trial for first and second line 
therapy (see amendment - serial# 235, 312, and 352), 
Docetaxel (lOOmg) vs taxol (175mg) 
(n•22, a total of 400 was planned) 
Primary endpoint: objective tumor response rate 
Secondary endpoints: Time to disease progression 
Other endpoints: QOL (using FACT-B), survival, etc. 



Non-Small Cell Lung Cancer 

TAX308 - a randomized phase III trial for first line therapy 
(serial #334) 
docetaxel (lOOmg) vs BSC 
Primary endpoint: survival 
Secondary endpoints: QOL, safety and efficacy (response 
rate, time to progression, response duration), etc. 

Other us Phase III first line study plans (hypothetical trials) -
the design will be finalized when results of ongoing combination 
phase II trials are available. 

second-line 

TAX317 - a randomized phase III trial for s~cond line therapy 
(serial #271) 
Docetaxel (100 mg) vs BSC 
Primary endpoint: survival 
Secondary endpoints: QOL, safety and efficacy (response 
rate and response duration) 

TAX320 - ~ randomized phase III trial for second line therapy 
(fax 2/9/95), 
Docetaxel lOOmg, 75mg, vs a third arm 
(possible agent for the 3rd arm: Taxol, or Navelbine, 
Iphosphomide) 
Primary endpoint: ~urvival 
secondary endpoints: QOL, safety and efficacy (response 
rate, response duration) 

Except the hypothetical trials, the sample size calculations 
based on the specified parameters and the design are reasonable. 

In the statistical considerations section of the hypothetical 
trials, the protocol stated that "The sample size of the study is 
based on the assumption that the hazard ratio of the two arms are 
equivalent to within 301k of each other (hazard ratio ~ 0.3) with 
an approximate median survival of 36 weeks". Dr. temple raises 
the concern of what th~ hazard ratio of 0.3 mean and stated that 
it would be of interest in looking at one month to 6 weeks 
allowable equivalence for the survival primary endpoint. 



• 

REVIEWER'S COMMENTS 

The hazard ratio, less than or equaling 0.3, is questionable. It 
appears that if "the hazard of the treatment is no more than 30% 
worse of the control hazard, i.e., 1/5 ~ 1.30, not 5 ~ 0.3" was 
assumed, then the sample size of 200 per study arm would be 
reasonable (see definition of 5 below). 

Let 5 denote the allowable equivalence hazard ratic of control 
to treatment. Thus, if 5•.80, it means that the ha~ard of the 
control is 80\ that of the treatment hazard. Conversely, 
1.25•1/5, the hazard of the treatment is no more than 25% worse 
of the control hazard. 

For the control arm, a median survival of 9 months converts to an 
one-year survival probability of 0.397. Based on the standard 
assumption of 5% type I error rate and 80% power, the potential 5 
interested are summarized. REVIEWER TABLE 1 applies the 
Blackwelder method. when the time to event endpoint was 
considered for planning a therapeutic equivalence, two scenarios 
were tabulated, 18 months accrual period and 2 years accrual 
period (see REVIEWER TABLE 2). 

REVIEWER TABLE 1: Sample size calculation based on the hazard 
ratio and 1-year survival 

5 median 1-year surv. sample size 
survival prob. of the per group 

(in months> treatment 

.890 8 0.354 1602 

.833 7.5 0.330 660 

.so 7.2 0.315 440 

.75 6.8 0.292 269 

.70 6.3 0.267 175 

.30 2.7 0.046 24 

. 769 (1/1.3) 6.3 0.267 321 
* Blackwelder, controlled clinical trial, 1982 



REVIEWER TABLE 2: Sample size calculation based on the hazard 
ratio and 18 months or 2 years follow-up 

6 .. median sample size sample size 
survival per group per group 

(in months) (18-mons) (2-year) 

.890 8 1151 1104 

.833 7.5 474 454 

.80 7.2 315 303 

.75 6.8 192 184 

.70 6.3 124 119 

.30 2.7 ll ll 

.769(1/1.3) 6.3 230 220 
* Lin & Givens, Bio harmaceutical se p qu ential statistical 
applications. Marcel Dekker Publishing, 1992. 

The statistician from RPR has discussed with the reviewer during 
the industry meeting held on June 6, 1995, and stated that the 
correction will be made and submitted when these trials are 
finalized for the first line treatment of NSCLC. 

CC: s. Wilson, Ph.D. 
File 

Or'~ µJ>A 

D,v ;,\-' 

:r c ...... "" ~ 
s }" ~·-d-
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STATISTICAL REVIEW AND EVALUATION (Breast Cancer) 

NDA#: 20-449 

Applicant: Rhone-Poulenc Rorer Central Research (RPR) 

Name of Drug: Taxotere for Injection Concentrate (Docetaxel) 

Indication: 
Breast cancer, locally advanced or metastatic, second line <prior therapy should have 

included an anthracycline unless clinically contraindicated) 
Non-small cell lung cancer, locally advanced or metastatic, first and/or second line 

(see STATISTICAL REVIEW AND EVALUATION - NSCLC) 

Documents Reviewed: Volumes 102, 103, 108, 137, 138, 143, 144. 148, 149, 151. 173, 
174, 180, 186, 187, 194, 200, 201, 202, 208, 210, 216, 2l:f', 218. 
Safety update report Vol. 1.1 5.1, 5.2 

SAS data base 

Medical Officer: Julie Beitz, M.D. 

This review was completed after discussions with the medical reviewers, Drs. Beitz and 
Justice. 

STATISTICAL ISSUES 

(1) For the response c!uratjon efficacy analysis, the definjtion jn tbe protocol was djffercot 
from that applied jn the final rpedjql rs;port. The protocol-defined duration of response was, 
a) CR: from the time of documenlation of comp~te remission to disease progression, b) PR: 
the time inlervalfrom the initial dose of Docetaxel to the time of disease progression. 
However, in the final medical report, the duration of response was calculated for all 
responding patients from the date of the first infusion of the study drug up to the first 
documentation of progression. Thus, the duration of tumor response determined in the final 
medical report may be inflated. Possible inflated DOR was found to be 1.3 to 2.3 months. 
Note: the calculatjon of duratjon gf RIPQDSC adgptc4 in the final mcdjcal report jncludes the 
time to first response and is np different &gm the dcfinjtjon of time to disease pmuessjon for 
responders. 

(2) For the three pivotal trials in previously treated patients, viz., TAX233(n=41. US), 
TAX267(n=42, US), and TAX22l(n=28, Europe), the study duration was 3 months longer 
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for the European ttiaJ than the two US ttials. Specifically, for the European trial, the accrual 
period was one third of US ttials (4.5 months in the European trial vs. 13.5 months in US 
trials) and the follow-up period was five times longer than US trials (15 months vs. 3 months). 
By pooling these three. ttials for previously-treated patients in the integrated efficacy analysis, 
the sponsor's assessment is misleading with respect to the time to event endpoints which are 
affected by the study duration. The longer duration of response (2.75 months) and the time to 
disease progression (1.5 months to 3.2 months longer) in the European trial is confounded by 
its longer follow-up period. 

(3) Although the study duration and duration of the response were similar between the two US 
trials (T AX233 and T AX267), the censoring pattern 29% (217) of the censoring occurred 
before 27 weelcs from initial DocetaXel tteaanent in TAX233 and 94% (16/17) of the 
censoring occurred before 27 we~lcs in TAX267) and censoring rate (17% vs 41 %) were 
different. Hence, the estimated median TTP should not be combined from these two studies. 

(4) In the safety udpate submitted on Nov. 7, 1994, the sponsor added in an additional pivotal 
study (TAX286) conducted in Europe. In this trial, there were no complete responders. The 
objective response rate was 29% (15/52) with a 95% confidence interval of 17% to 43%, and 
the median DORs were 24 weelcs, with a 95% C.I. of22 weelcs to 27 weelcs based on the 
definition in the final medical report and 16 weelcs with a 95% C.I. of 12 weelcs to 19 weelcs 
when computed from the documentation of the tumor response. It is noted that the study 
duration of this trial is the shortest (less than one year) and the response rate was the lowest 
among the four pivotal trials. 

(5) The objective n:sponse rates obrajnr4 from the phas D sccowi line trjals were 46 3 % . 

45.2%. 50.5% and 28.8% for TAX233, TAX267, TAX221 and TAX286, respectively. The 
sample size ranges from 28 to 52. The cstjmated medjan DOR ranscs from 24 weelcs to 28 
weelcs based on the final medical report or {rom 16 weeks to 23 ws;ks based op the 
documcptatjon of !he tumor reSpoJJK, These pivotal ttials were nonrandomized, open-label, 
and noncomparative. The sponsor stated that there are three onaoin& randomi1.Cd phase m 
trjals fm second-ljnc tnatmc;nt. These comparative studies should proyide statistjgal eyjdencc; 
for ms;anjgyful superior efficac;y on QPR aM/or 'ITP if it exists. 

I. BACKGROUND 

In this application the sponsor seelcs approval for Taxotere in two indications, i.e .. the 
treatment of pati•!nts with locally advanced or metastatic breast carcinoma in whom previous 
therapy has failed, and the treatmenJ of patients with locally advanced or metastatic non-small 
cell lung cancer (NSCLC) orm• after faiblre ofplalinum-based chemotherapy, For the 
advanced breast cancer indication. 3 phase ll pivotal studies (2 US and 1 Europe), 4 phase D 
supponive studies (1 US, 1 Canada, 2 Europe), 3 phase ll Japanese studies, 4 ongoing phase ll 
European trials, 3 ongoing phase m trials (I US and 2 Europe), and several studies of uses 
other than those claimed in the application are sponsored by the Rhone-Poulenc Rorer Central 
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Research. The protocols were similar for the 7 completed phase D trials conducted in Europe, 
the US and Canada. The differences were primarily in the patient population (previously 
treated vs. previously untteated patients with locally advanced or metastatic disease), the dose 
of Docetaxel (100 or 7.5 mg/m2 ), and whether a routine prophylactic medication for 
antiemetics and antiallergics was mandated. The sponsor's rationale for pooling these 7 
completed US/Canada/Europe trials resulted in five major subgroups, i.e., patients who were: 
(1) previously untreated starting at a planned dose of 75 mg/m2 ; (2) previously untreated at a 
planned dose of 100 mg/m2;(3) previously treated at a planned dose of 75 mg/m2; (4) 
anthracycline resistant patients at a planned dose of 100 mg/m2; (5) anthracycline refractory 
patients at a planned dose of 100 mg/m2• 

In the safety update submission (Nov. 7, 1994), two more European, multicentric, 
phase D studies with docetaxel as single agent in metastatic breast cacner were added. The 
T AX286 trial was conducted in anthracycline resistant patients, and the T AX28 l trial was for 
previously untreated patients. The TAX286 trial is now included in this review. 

•NOTE: The indication for NSCLC has been changed. The word 
RPR from their letter submission dated Nov. 7, 1994. 

has been dropped by 

The 3 pivotal breast cancer trials, Tax233 and TAX267 include only second line 
patients. Trial TAX221 consisted of 28 previously treated patients and 11 previously untreated 
patients. The review focuses on the indication proposed in the submission, viz., second line 
treatment. The electronic patient data from the 3 pivotal studies were reviewed. A later 
submitted pivotal trial (TAX286) dated Nov. 7, 1994 was also reviewed. For the NSCLC 
indication, please refer to the STAUSIJCAL REVIEW A?ill EYALUATIQN {NSCLC). 

ONGOING PHASE m TRIALS 

The sponsor has three ongoing multicenter, randomized, open-labelled, comparative 
phase m trials. These trials are summarized in Table I. The objective ofTAX303 is to 
determine whetner Docetaxel produces a significant prolongation of median TTP (10 months) 
in comparison to doxorubicin (6 months) in patients with metastatic breast cancer who have 
failed CMF. For TAX304, the objective is to show a significant difference of 2 months in the 
median TTP between mitomycin Clvinb!11sti~ (4 mnnths) And Doeetu:el (6 months). The 
primary objective for TAX311 is tG detect a 143 difference (Taxol:283 vs Taxotere:423) in 
objective tumor response (ORR). 
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Table I. ONGOING PHASE-III TRIALS 

-
Trial Treatment Arms Primary Objective Planned sample 

size(per arm) 

TAX303 ( 1 )doxorubicin in 4-month increase in median 185 
(Europe) CMF failure TTP (from 6 months to 10 

(2)Docetaxel months) 

TAX304 (l)mitomycin C + 2-month increase in median 194 
(Europe) vinblastine TTP (from 4 months to 6 

(2)Docetaxel months) 

TAX311 (l)Taxol 143 increase in ORR (28% 200 
(US) (2)Docetaxel VS 423) 

"CMF: Cyclophosphamide, methotrexate, 5-fluorouracil 

II. DESCRIPTION OP THI: STODIES 

i) THE PIVOTAL TRIALS 

• T AX221 (Early Clinical Trials Group of the European Organization for 
Research and Treatment of Cancer, with studies conducted in several European 
countries - ECTG): 

This was a multicenter (12), nonrandomized, open label, phase D European trial in 
patients previously treated with systemic chemotherapy for metastatic or advanced breast 
cancer. 39 patients (28 previously treated and 11 previously untreated) recruited between May 
6, 1992 and Sep. 23, 1992 received Docetaxel in polysorbate 80 at 100mg/m2 by IV over l 
hour every 3 weeks. Information available up to Dec. 15, 1993 was used for statistical 
analysis. 

The study objectives were: (1) to detennine if partial (PR) or complete responses (CR) 
can be achieved and their duration (DOR) if they occur, (2) to assess the probabiliry of an 
actual response rate wa"anting further evaluation of the therapeutic effectiveness in the case 
that CR or PR can be achieved, (3) to characterize the toxic effects, and (4) to characterize the 
pharmacokinetic-pharmacodynmnic relalionships of Taxotere. Time to first response (TFR), 
time to progression (TTP), survival and quality of life in terms of Kamofslcy performance 
status (KPS) were also evaluated. 

Tumor measurements were recorded at the end of every cycle, if the tumor was 
measurable, or after every 2 cycles, if complex radiologic studies e.g., x-rays/scans were 
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required. The study protocol required that responses be confinned on two cycles separated by 
a minimum of four weeks. Disappearance of all tumors is considered a CR. A 50% or greater 
decrease in the sum of the products of the diameters of measurable lesions with no increase in 
size of any lesion or appearance of any new lesions is considered a PR. Duration of response 
is defined as the interval from the time of documented complete remission to that of disease 
progression for complete remission and the interval from the initial dose of Docetaxel to the 
time of disease progression for partial remission. 

The ORR and DOR were performed on the intent-to-treat (ITI) and evaluable patients. 
The ITT patients were all patients who received at least one int.ision of Docetaxel. A patient 
must have received at least two cycles of treatment to be considered as evaluable for efficacy. 
Early progression will be considered evaluable for response. Responding or disease-stable 
patients received Docetaxel for as long as tolerated or until evidence of disease progression or 
of unacceptable toxicity. 

Safety analyses were performed on the m patients from the time of their first dose of 
DocetaXel. Toxicities were graded on a scale of 0 to 4 using the NCI Common Toxicity 
Criteria and recorded for each treatment cycle. The treatment may be delayed for as long as 1 
week to allow for recovery from a prior toxicity. Dose modifications were limited to no more 
than two 25% reductions. Other than hematologic parameters (measured twice weekly during 
cycles 1 and 2, then weekly for all remaining cycles) and complex radiologic studies (every 
two cycles), the efficacy, toxicity and QOL parameters were measured at baseline, every 3 
weeks and end of therapy. Incidence rates of adverse events concerning hypersensitivity 
reaction (HSR), fluid retention, oeurotoxicity, skin toxicity were reported. A time-to-event 
analysis wai: performed on first onset (number of courses and cumulative dose) of fluid 
retention and of chronic skin toxicity. 

The sample size specified in the protocol was based on Geben's two-stage procedure, 
viz., a minimum of 14 and a maximum of 25 patients assuming a true response rate of 
> =20% and the chance of rejecting the drug after the first 14 patients is .044. 

• TA.X233 (US): 

This was a multicenter (3), nonrandomized, open label, phase II US trial in 
anthracyclinc resistant patients with histologically confirmed metastatic breast cancer. 
DocetaXel in polysorbate 80 at an IV dose of 100 mg/m2 was administered over 1 hour every 3 
weeks. Data from this study c.-.ontain 41 patients recruited between June 23, 1~2 and July 29, 
1993. Analyses are based on all information available up to Oct. 31, 1993. 

The study had the following objectives: (1) to estimate the major objective response 
rate and duration of response; (2) to determine the qualitative and quantitative toxicity and 
reversibility of toxicity; and (3) to determine the pharmacokinetics. Other efficacy endpoints 
assessed were: TFR; TIP; survival; clinical benefit in terms of Karnofsky performance; 
consumption of analgesics; and tumor-related symptoms. Changes in analgesic requirement 

- 5 -



and tumor-related symptoms were to be monitored prospectively. Perfonnance status was 
analyzed retrospectively. 

The tumor measurements definition, recording, confirmation, and duration were 
consistently defined as in TAX221. The ORR and DOR were performed on the ITT and 
evaluable patients. The ITT patients were defined as all patients who received at least one 
infusion of Docetaxel and the evaluable patients consisted of eligible patients who have 
received a minimum of one cycle of treatment. All baseline lesions were reassessed with the 
same method of measurement as baseline. 

Other than the amendment 4 to the original protocol which mandated "premedication 
wlth dexamethasone and diphenhydramine prior to infusions", guidelines on dose 
moclification, schema, and incidence rates of adverse events, time-to-event analysis were 
simillh" to study T AX22 l. 

The protocol specified sample size was based on a modified two-stage Fleming design, 
viz., a minimum of 20 and a maximum of 40 evaluable patients assuming a null true response 
rate of 5 3 or less versus an alternative true response rate of 203 or more with 92 3 power at 
a significance level of 5 3. 

• TAX267 (US): 

The protocol for this trial is identical to that of trial T AX233. There were 41 patients 
accrued from 3 US centers between June 9, 1992 and Aug. !.O, 1993. 

• T AX286(Europe): 

The result of this trial was submitted on Nov. 7, 1994 along with the safety update. 
The inclusion and exclusion criteria were similar to those two US phase Il pivotal trials witlt 
the exception of stricter definition of anthracycline resistance excluding patients resistant to 
mitoxantrone. This single agent open-label trial accrued 52 patients between Aug., 1993 and 
Nov., 1993 (4 months). The original cutoff date for European trial was Dec. 15, 1993 (1 
month foll1..•w-up from last patient's enrollment), the updated efficacy cutoff date was May 31, 
1994 (6.5 n onths follow-up), which resulted in 10.5 months for the entire study. 

It is noted that the sponsor claimed a new updated efficacy cutoff date of June 30, 1994 
for North-American trials and May 31, 1994 for European trials. However, this review used 
the original cutoff date for the submitted studies in the the original NOA submission, and 
presented the later submitted trial (TAX286) using the sponsor's updated cutoff date. 
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ii) THE SUPPORTIVE TRIALS 

Other than TAX266 (US, n•37) which was a single r.enter study, TAX228 (Canada, 
n=Sl), TAX237 (EORTC-n'TCG, n•35), TAX280 (France, n•40), TAX242 (Japan, n•51), 
TAX279 (Japan, n=74). and TAX289 (Japan, n•Sl) were multicenter, nonrandomized. open 
label. phase ll trial» with Doc~taxcl as single .. agcnt chemotherapy in metastatic breast cancer 
patients. The four US/European studies involved first line breast cancer patients and the three 
Japanese studies were limited to second line patients. However, Japanese studies used a lower 
dose (60 mg/m1) and are not included in this review. Table 1 of the sponsor's final medical 
repolt summarizes these 10 completed phase ll studies. Study TAX281 was added as a 
supponive first line trial on Nov. 7, 1994 submission. 

III. OVERVIEW OF STUDY RESULTS AND REVIEWER'S ASSESSMENTS 

The target population in the three pivotal trials was patients with metastatic breast 
cancer who are resistant to anthracycline/anthracenedione treatment. The baseline 
characteristics of these 111 patients can be fo1.•nd in the previously treated column of Table 11 
of the fina(medical rcpon. About half of the patients were 50 or more years of age. Eighty
two percent of the patients has a 0 to 1 WHO performance score. Eighty percent of the 
patients had more than one organ involved. Three quarter of the patients had visceral 
involvement and the frequently involved organ was liver (46'!(, of the patients). 

PRIMARY ENDPOINl'S: URI! allll DOR 

Reviewer Table 1 summarizes the ORR, and three DOR calculations, (1) using the 
definition provided in the final medical report in which DOR is the same as TIP, (2) using a 
consistent definition, viz., from the documentation of ORR until disease ?rogression, and (3) 
using the definition in the protocol, i.e., for CRs, from the documentation of ORR, and for 
PRs, from the first infusion of Docetaxel until disease progression. The reported 95 % 
confidence interval was computed using the protocol definition. The results in Reviewer Table 
1 on the ORR and DOR based on the final medical report confirms the sponsor's analyses 
(Table 20 of final medical repon; voll.137, 8-3l\-80(TAX233), voll.143, 8-44-79(TAX267), 
voll .149, 8-50-106(TAX221)). 

The overall estimated ORR was 49% with a 95% confidence interval of 393 to 583. 
The estimated median DOR was similar using either the definition in the final medical repon 
or that in the protocol. However, these estimates fJ!D djffer u much as 5 weeks to 9 weeks 
between the consjstcm definition aM tile final m;djgl report, Using tb.e definition from the 
protocol, the ~an cstjmatcd median DOR of 38 weeks whjch js 11 weeks 
Jonaer than the IJS trials <sec Rcyjewer Fit-:;£~; 1) Tbjs difference was statistjcally signjfiqnt 
Oog-rapk, p ,., ,039: WUcoxon. p = ,052l 
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R•viewer Ta.bl• 1 

ORR and DOR Analyaea in aecond line br•••t cancer Trial• 

Study# #p1tient1 ORR Rang• Median Modlin Modlin 95'MICI 
(coun1ryl tr1111d l#CR+IPRI ODRlwkll DDAlwkal OORlwkal OORlwkal DOR 

protocl !lnol c11cul1ttd pro,ocol protocol 
definition medical from definition 

•-n r11pan11 ~3) 

111 document1tlon 
121 

221 28 ~O'lb 4 + to 57 38 32 38 29-49 
Europe 11+131 

233 41 48% 121047+ 27 18 27 19-38 
us 10+191 

287 42 50% 9 to 39 + 28 23 26 - 20-31 
us 13+ 181 

Log-Rank p•.039; Wilcoxon p•.052 (Europe vs US trials) 

+ indicates censoring. 

For uial T AX286, an additional pivotal submission, the ORR from intent-to-treat 
analysis was 28.83 (15/52), a 95% C.I. of 173 to 433. The estimated median DOR was 24 
weeks, with a 953 C.I. of21.9 weeks to 26.9 weeks based on the definition in the final 
medical repon. The estimated median DOR became 16 weeks with 953 C.I. of 12 weeks to 
19 weeks when the DOR was computed from the documentation of tumor response excluding 
the time to first tumor response. 

OTHER EmCACY ENDPOINT: TFR, TIP, SURVIVAL 

The time w til'St response (TFR), time to disease progression (TIP) and survival were 
also analyzed by the sponsor, though not protocol-defined objectives (see attached Appendix 
Il.19). The sponsor's estimated TFR was 13 weeks to 15 weeks (range: I+ to 31 +weeks). 
For ;be TTP analysis, this reviewer confirmed the sponsor's TTP estimates. The sponsor's 
estimated survival was 9 to 12 months (range: 0 to IS+ months). 

The study duration contains the accrual period and the follow-up period. In the 
European trial, the accrual period was only 4.5 months. In the US trials, the accrual period 
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was a little over a year, 13 months for TAX233 and 14 months for TAX267. However, 1hc 
fgllow .. up period from the l11t patjenu accrued was 1' months in the European trjal and was 
only 2.7 mopths to 3 mopths jg 1hc US trials, TAX267 ar.d TAX233, respectively. This leads 
to the study duration of 19 . .5 months for the European trial and 16.2S months to 16.7 months 
for the US trials. For the two US trials, the follow-up period was only 1 week longer than the 
median time to first treatment response. 

Reviewer Table 2 
TTP Analy•i• in •econd line Brea•t Cancer Trial• 

Studvl lp1ti1nt1 , accru11• cutoff 1ccru1I +cutoff M1di1n 95%CI 
I country I treated c•n1or TTP(wktl T"iP 

1%1 

221 28 8 5109192 12115193 19.6 mon 25.6 17.0· 
Europe 1291 9123192 115man) 37. 7 

(4.5 manl 

233 41 7 8123192 10131193 18.25 man 12.7 10.0· 
us (171 7129193 (3 man) 21.9 

(13 man) 

267 42 17 8/091i2 10131193 16.7 mon 19.6 18. 1 · 
us (41) 8110193 (2.7 man) 31 . 1 

(14 manl 

• date of accrual was taken from the sponsor table 6 of final medical report, which was 
defined as the day of the first infusion for the first and last patients treated. 

This indicates that the follow-up period from the last patients accrued may not be reasonable. 
The study duration for the European trial was 3 months longer. Therefore, the similar accrual 
and follow-up between the two US trials may be poolable for a possible comparison with the 
Taxol being approved at Dec. 1993 ODAC meeting (Supplement to NDA #20-262). The 
results of the TTP comparison revealed that 29 3 (2/7) of the censoring occurred before 27 
weeks from initial Docetaxel treatment in the T AX233 trial and 94 % (16/17) of the censoring 
occurred before 27 weeks in the T AX267 trial. In addition, the censoring rate was 17 3 and 
41 % (p= .029, Fisher's exact test) for TAX233 and TAX267, respectively (see reviewer Table 
2). The insignificant results obtained from the log-rank test (p=.115) and the signifir.ant 
Wilcoxon (p= .019) m comparison 12ctwcen TAX233 aru! TAX267 pojnt to 1hc possjbiljty 
that combining the two nials for mcdjan UP cstjrnatc may he mjsleadina due to djfferept 
censorina patterns <sec Rcyjcw.;r Fjwre 2> and cc;nsorjna rares. A time-dependent explanatory 
variable, defined as the natural logarithm of the time, was used to assess the validity of the 
proponional hazard (PH) assumption. The result shows that there is evidence of an increasing 
trend over time in the hazard ratio (p = . 0281 between the two US trials. Therefore, these trials 
were not pooled for further TTP comparisons with Taxol. 
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For study TAX286, the estimated median TIP was 16 weeks with a 95% C.l.of 11.7 
week to 21. 9 weeks, the censoring rate was 21 3 (11152). 

COMPARISON BETWEEN OOCETAXEL AND TAXOL 

Bristol-Myers Squibb Co. conducted a randomized controlled phase m trial on Taxol, 
comparing two treannent dose regimen (175 mg/m2 and 135 mg/m2), in patients with 
metastatic breast cancer after failure of standard therapy. In this trial, 471 patients were 
accrued between March 9, 1992 and June 30, 1992 (3.8 months). The study cutoff date was 
Oct. 19, 1993, a total study duration of 18.5 months. 

In the introduction of the final medical repon, the sponsor used some published results 
including the Taxol to elucidate the imponance of doing Docetaxel trials. This reviewer 
provides a crude comparison between Docetaxel and Taxol using review results reponed at the 
Dec. 1993 ODAC meeting (Taxol-3) and a phase l/D trial of 96 hour infusion (Taxol-2) for 
doxorubicin-refractory or mitoxantrone-refractory patients (J. Clin. Oncol., Vol.12r #8, 
1994:1621-1629). The study duration varies among the trials. Reviewer Table 3 presents the 
result of the ORR, DOR, and T1'P efficacy comparisons. 

Ibe ORR was 1 7 timgs bi1hcr with DgcetaxeJ than wUhTaxgl .. 3 142$ ys 25%) but 
was no djffcrent wjth Iaxol-2 <481». The median DOR was shoner in Docetaxel US trials 
(6.7 months, 7 .0 months and 6.0 months for TAX233, TAX267 and TAX286, respectivey) 
and was longer in Docetaxel European trial (TAX221. 9.4 months) in comparison to the DORs 
of Taxol-3 (8.1 months) and Taxol-2 (7. 75 months). It is noted that the median follow-up time 
was 10 months for Docetaxel (see appendix ll.21 of the final medical repon) and 8.6 m1>nths 
for Taxol-2. For the median TTP, Taxol-2 (6.75 months) was about 1.9 to 3.5 months longer 
than Docetaxel for trials TAX233: 3.2 months, TAX267: 4.9 months, and TAX286: 4.0 
months and wi.s about the same as Docetaxel for trial TAX221 (6.4 months). The censoring 
rate was higher in TAX267 (41 %) and TAX221 (293) of 

Reviwer Table 3 
A crude compariaon between TAXOL and DOCBTAXBL 

TAXOL-3 TAXOL-2 TAXOTERE 

DESIGN Phaae III, l'haaa I/II, Pbaae II, 
controlled, non-random non-random, 
two dose arms, aacond-l:l.ne, aingle arm, 
aeco:ad line l20-160mg/m' 

aeoond line, ioomg/m' 
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ORR ITT:25t(ll6/47l) 
l 75mg/m' :28' (65/235) 48' (16/33) TAX233: 46 .3' (U/41) 
l35mg/m' : 22t ( 51/236) TAX267: 45.2' (21/42) 

TAX22l: 5o.ot (14/28) 
TAX286: 28 .u (15/52) 

DOR• Median ( 95tC:I) Median(range) Median(95tC:I) 
OVERALL:&.1mon(6.6·B.9) 7.75 mon TAX233:6.7mon(4.7·9.0) 
l75mg/m':B.2mon(6.6·9.9) (5.S-11.5) TAX267:7.0mon(4.9·8.5) 
l35mg/m' :8.0mon(5.6- TAX221:9.4mon(7.5·12.3) 
9.2) TAX286:6.0mon(S.S·6.7) 

.. 
Medieni95%C.l.1 o/oecnsor Median Medlenl95%C.l.1 %censor 

TTP 

17<.mg/m' : 129/.(29/23') TAX233: 3.2mon(2.5·B) 17%( 7/41) 
Umon(l.2-4.6) 6.75 mon TAX267: 4.9 mon(4.5·7.8) 41%(17142) 

l35mg/m' : 8%(191236) TAX221: 6.4 mon(4.3·9.4) 29%( 8/28) 
30mon(2.5·3.8) TAX286: 4.o mon(2.9-5.5) 21%(11/52) . 

•The definition of DOR is consistent between the two drugs. 
Taxol-3 Supplement to NDA #20-262, the ODAC meeting Dec. 15, 1993 
Taxol-2 Wilson MW, Berg SL, Bryant G et al: Pacliiaxel in Doxorubicin-refractory or 
Mitoxantrone-refractory Breast Cancer: A phase Im trial of 96 hour infusion. J. Clin. Oncol., 
Vol, 12, #8, 1994: 1621-1629. 

Docetaxel than in Taxol-3 (83 to 12%), which is similar to TAX233 (173) and TAX286 
(21 3) of Docetaxel. However, for Taxol-3, the accrual period was one third of T AX233 of 
Docetaxel and the follow-up period was five times longer than that of T AX233. The study 
duration was different between TAX233 ofDocetaxel and Taxol-3. Thus, a straight 
comparison among these trials is difficult to be reconciled. 

CLINICAL BENEFIT 

The sponsor presented two parameters on clinical benefit: (1) analgesic requirements · 
a prospective analysis and (2) performance status - a retrospective analysis. Tables 34 and 35 
of the final medical report are for patients with stable or improved performance status from 
baseline to cycles 4 and 6, respectively. Changes in analgesic usage by type of response and 
by patient was presented in the sponsor's Table 38 of the final medical report. The clinical 
benefit summary includes only patients who had baseline and cycle 4 and/or cycle 6 
measurements. Patients without clinical benefit data on cycles 4 and 6 are likely to be those 
who had withdrawn, loss to follow-up or discontinued !Tom the treattnent due to toxicity, 
death, progression etc. It is difficult to generalize the results of the clinical benefit. 
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INTEGRATED SAFETY 

The sponsor's integrated safety was swnmarizcd by using US/Canada/Europe data 
related to safety that are available to RPR in the phase D clinical program. The sponsor stated 
that the objective was that a better precision on tht tstimates of the incidence, duration and 
stveriry of various toxicitits will be obtained and that additional up/oratory analyses are 
possible by a larger sample sizt. The tmphasis is on consistency of results. robustness, and 
biological plausibility, rather than pure statistical significance. 

Hematologic toxicity, predominantly ncutropenia, was the principal toxicity. Ninety
seven percent (97 % ) of the 273 evaluable patients with WBC data experienced a Grade 3 or 4 
toxicity. The duration of most Grade 3 or 4 neutropenia was 7 days (range: 1 to 7 days). 
Febrile ncutropenia (defined as fever > 38"C with grade 3 or 4 ncutropenia) occurred in 27 % 
of the patients. Thrombocytopenia was less common. Anemia was experienced by 92 % of 
patients. 

No~-Hematologic toxicity was discussed only for 228 high dose patients as the sponsor 
claimed that "no difference was observed between patients treated with a plaMed dose of 1()0 
or 75 mg/m2". Twenty-eight percent of the 64 patients experienced accute HSR, with 5% 
having grade 3 or 4 reactions. For cumulative toxicities, fluid retention (including peripheral, 
localized or generalized edema, pleural effusion, asciteS, pcricardial effusion, weight gain) was 
reported in 65 % of the patients and 15% of them was severe, and ~kin toxicity (including 
erythcma, pruritus, macular rash, swelling, papulac, desquamation, llypcrpigmentation, dry 
skin and pain) was observed in 72 % of the patients. 

Eighty-seven patients (31 %) was prematurely discontinued the treatment due to adverse 
events. The most frequent cause of treatment discontinuation was fluid retention which 
contains 44 patients excluding 29 patients wilh multiple event. Among patients discontinued 
from the treatment, more than half of them resulted from fluid retention. Instead of the 
sponsor's classification of premedication as type I, D, m etc., a simple comparison was 
considered. Reviewer Table 4 presents the effect of prcmcdication in fluid retention reduction. 
There was an indication that the premedication may help reduce the non-hematologic fluid 
retention toxicity (753 in no pre-medication group vs. 603 in some pre-medication group; 
Chi-square test, p=.039). The estimated reduction was 15%. 

Reviewer Table 4 
The Effect of Premedlcatlon on Fluid Retention Reduction 

No Premedication Some Premedication 

Fluid Yes 45 (75%) 101 (60%) 
retention 

No 15 67 
Chi-square test, p = . 039 
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OVERALL SUMMARY AND CONCLUSIONS 

1) The sponsor included the time to first response in the calculation of duration of tumor 
response. This is cquiyalent to the time to disease progression for the responders. It is 
possible, based on this approach, that the estimated DOR has been inflated by 1. 3 to 2. 3 
months in these trials. 

2) The study duration was 3 months longer in the European trial than in US trials. For the 
European trial (TAX221), the accrual period was one third of the US trials (4.5 months in the 
European trial and 13.5 months in US trials) and the follow-up period was five times longer 
than US trials (15 months in the European trial vs. 3 months in US trials). Combining all three 
pivotal trials of previously treated patientS with respect to the duration of response, the time to 
disease progression, and the survival analyses in the final efficacy report could be misleading. 
The results of these time-to-event analyses is confounded by the European's longer study 
duration. 

3) Study duration was comparable for the US trials (TAX233 and TAX267). The estimated 
DOR was similar for these two trials (27 weeks and 25 weeks). However, the TTP analysis 
shows that censoring patterns (for T AX233: 293(217) before 27 weeks of the Docetaxel 
treaunent; for TAX267: 943(16/17) before 27 weeks) and the censoring rate (173 vs 413) 
were different. These differences indicate that possible biases may result from these 
nonrandomizcd, noncomparative, and open labelled trials, e.g., patient selection bias, 
investigators' and/or patients' early decision of treatment change, possible non-unique 
administration criteria applied by different investigators, etc. There is an indication that the 
PH assumption is violated (p= .O:i.8), and that the hazard ratio increased over time. Thus, the 
estimated TTP may not be combined. The estimated TTP was 12.7 weeks (953 C.I. - 10 
weeks to 22 weeks) for TAX233, 19.6 weeks (953 C.I. - 18 weeks to 31 weeks) for 
TAX267, and 16 weeks (953 C.I. - 12 weeks to 22 weeks) for TAX286. Note that the TTP 
was not a protocol-deftncd efficacy endpoint. 

4) From comparisons of phase D results, the ORRs for Docctaxel (423) and Taxol-2 (483) 
were similar, the median DORs were also similar (Docetaxel - 6.7, 7.0, 9.4, 6.0 months for 
TAX233, TAX267, TAX221, and TAX286, respectively and Taxol-2- 7.75 months), and 
Taxol-2 has longer estimated median TTP (6.75 months) than those of Docetaxel (3.2, 4.9, 
6.4, and 4.0 months, respectively). 

Taxol was approved after the ODAC meeting held in December, 1993, based on 
evidence from 471 patients, a phase m, controlled trial comparing two dose regimen for 
second line breast cancer treatment. The response rate for Tun! dropped from 48 % to 25 3 
from a phase a noncomparatiye to a phase m controlled trial, No phase m data bas beep 
5Ubmjttc4 to the ucm;y from the sponsor as of !hjs review though the sponsor has designed a 
phase m, comparative trial for the comparison between Taxol and Taxotere, viz., TAX311 an 
ongoing trial. The relatjye merit of Docetaxel atxl Iaxol may become apparent when thjs 
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phase III trja! js completed and its data analyzed. The sponsor bas three ongoing randomized 
phase III trials for second-line treatmem. Ibese comparatjye srudjes milY proVide statj§ljcal 
eyjdence of efficacy far DOR and/or UP. 

Note: This review is based on the original NDA submission and the report of an additional 
pivotal trial (T AX286) submitted on Nov. 7, 1994. 

Concur: 

cc: 

NDA 20-449 
HFD-150 
HFD-150/ 

HFD-344/ 
HFD-713/ 

HFD-713/ 

Dr. Wilson 

Dr. Justice 
Dr. Beitz 
Ms. Pease 
Dr. Lisook 

;I~ -~u)"C! 
Sue-Jane Wang, Ph.D. 
Mathematical Statistician 

,- ' 7_,. L( , ?r' 
-·~ 

Dr. Dubey (File: DRU 1.3.2. NDA} 
Dr. Wilson 
Dr. Wang 

SWANG/l l-14-94/WP60-TAXOTERE.BR 

This review consists of 14 pages of text, 12 tables from the sponsor, 4 tables and 2 figures 
from the reviewer. 
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Reviewer Agure 2 

The censoring pattern for TAX233 and TAX267 
The censoring rate was 17% (7/41, TAX233) vs 41% (17/42, TAX2671 
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Reviewer Figure 1 
Reaponee DUratfon Betwaan Tax221 vs. 'l'ax233,Tax267 

Celculat on vaa ba••d on the protocol 
survival !'Unction Estimates 

-----+-------+---- ·--~----+-------+-------+-------+----0 10 '20 30 40 so 60 
'l'TP (Weeks) 

A: 'l'AX221 
B: 'l'AX233 ' 'l'AX267 

Trial Quantil• Po iii. Bat te 
95' Confidence Interval 

[Lower, Opper) 

'l'AX221 sot 37.7143 28.8571 49.4286 
TAX233+267 sot 26.5714 21.0000 27.8571 

Trial Total Failed Censor•d tcensored 
TAX221 14 9 5 35.7143 
TAX233+267 40 27 13 32.5000 
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NAME OF COMPANY 
INTEGRATEC RHONE POULENC RORER 

NAME OF FINISHED PRODUCT 
TAXOTERE® 

NAME OF ACTIVE INGREDIENT 1191223 
DOCETAXEL • RP 88978 PanalNll'llber 

Vll.5.3 Adyo!M UIDll IMdlng to prwnatvm tntatmtnt d!ICQnttDUIUQll 

A total of 87 adverse events (not all of them were senous adverae events) 
led to premature treatment disCOntlnuation : 

- Slngle event : 58 (;;J fluid retention 
skin disorder 3 
allergic reaction 3 
Infection 2 
paresthesla 2 
dyspnea 2 
malalse 1 
chest pain 1 

- Multiple events : 29 

Vll!.5.4 Non fatal adya!M events 
The overall analysis of non fatal adverse events is presented table 66 • 

. 

Location In 
Comprahenaiye 
Medical Reports 

ltem/Voh.•ne 

. 

R-117-1?4 
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EOFCOMPANY 
RHONE POULENC RORER 
E OF FINISHED PRODUCT 
TAXOTEAE® 

Integrated Summary 
Mittaatatlc Breast cancer 

Location i1 
Comprehel'lf 
Medical Rep 

NAME OF ACTIVE INGREDIENT 
I _DOCETAXEL·AP588t8,____._ ____ ~ _____ Pag ___ e_~_14_1 __________ -r---~-=-.,.--

1 ltem/Volum 

, • • A total of 1 O fully completed phase II studies wilh docelaxel as single-agent 

f
. . CQNIENTS Of DATABASE 

~ chemotherapy In metastatic least amcer were analvzed (table!). : 
I - 3 studies conducted in the U.S. 

> l ·--·--
- 1 study conducted~n Canada· 

- 3 studies conducted in Japen. 

iABLE 1 llBllA&I CAHCllB STUDlllS 
ITUDY INVESTIGATOR COUNTRY REGISTERED DOSE PRIOR ~HERAPY 

i ""DE PATIENTS ,_ ..... ""a NO 
•233 VALERO U.S. 41 100 Anh•Cllt.e --""'!ISlnt 

' • 'llfI1 RAVDIN U.S. <12 100 
_,..,...,. 

I 
I --- -· ' •221 TENBOKKEL EUROPE 311 100 x x ' 
I ·221 TRUDEAU CANADA 51 100-75 x 
I 
I 

•237 CHEVALIER FRANCE 35- 100 x - SEIDMAN U.S. ST 100 x 
"280 FUMOLEAU FRANCE 40- 75 x 
•142 TAGUCHI JAPAN 51 ea x x 

I •279 TAGUOHI/ JAPAN 74 ea x x 
ADACHI 

•219 TAGUCHI/ JAPAN 81 ea x x 
ADACHI 

• llUllcentre studies 
.. one patient did not receive study treatment 
- no data are available for one patient who did not receive study treatment, 

lherelore the patient does not appear on any data listings or slatlstical table. 

• It is to be noted that 9 out of 1 O studies were multlcentrlc 

• Data are presented on a total of 491 patients : 
120 patients from U.S.studies 
114 patients from EISOp9Bll stulfies 
51 patients from the C&nadian study 

- 206 patients from the Japanese studies 

8/10-38, 42, 1 
8/1G-50, 67,; 

8/1G-62 
8/1G-74 

811~ 

811Cl-llO 

8110«! 

8111H17 

811~ 

811().70 

81111-74 

81111-74 

8111>-74 
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• FINISHED PRODUCT Metastatic Breast cancer 

AXOTIRle 
OF ACTIVE INGREDIENT 

. ~ETAXEL ·RP Hl711 Page 331141 

Wl1hln the Intent to treat analysis, comparison of patient and tumor 
ctuiraCteristic (see table 2 for details) between the untreated patient 
popul8llonS (76 mg/m2 and 100 mg/m') or between the two patient 
popul8tionS schedUed to receive docetaxel at 1 OOmg/m' (previously 
untreated and previous treated for advanced disease) revealed no 
statistical~/ or clinically aignificant differences (table 11 ). In the untreated 
patlenl populations (75 mgtm' and 100 mg/m') , comparisons of two factors 
were, hoWeVer, close to statistical sJgnlficanoe : 

• Time from first diagnosis to first Infusion was longer In the 76 mgtm' 
subgroup with a median of 37 .6 months compared to 29.0 months In the 100 
rnglm' si.t>group (p-0.06). Adel. Item 10, Vol 1 b: table 2.02 

• A higher percentage of patients In the 76 mg/m' subgro14> had a WHO 
performance status score of o (47.3%) compared to thOSe In the 100 mgtm' 
subgroup (29.1 %) (p. 0.06) 

No further differences In the above comparisons were observed in relation to 
the anlhracycline resistant or refractory patient si.tigroups. The evaluable 
patient analysis also revealed simllar trends (Adel. Item 1 o. Vol 1 B tables 
2.01a, 2.01b, 2.028, 2.02b) 

I 
TABLE 11 S!.IMMA!rl l!AIJENTS AIU! Il.IMQB ctlABMiIEBISIICS 

PREVIOUSLY PREVIOUSLY PREVIOUSLY 
UNTREATED UNmEATED TREATED 

75mgtm• 100mglm• 100mglm• 
nb 1%1 nb -1%1 nb 1%1 

Number of 
patienls 55 117 111 

Age ·<50 25 (45.5%) 43 (36.8) 51 (45.9%) 
·:t60 30 (54.6%) 74 (63.2) 60 (64.1 %) 

PS(') 
• 0 ·I 46 (83.6%) 95 (81.2) 91 (82.0%) 
·:t2 9 (16.4%) 16 (13.7) 20 (18.0%) 

Metastatic lite : 
·visceral 43 (78.2"') 88(76.2) 85 (76.6%) 
•non vm-.i 12 (21.8"') 29 (24.8) 26 (23.4%) 
•liver 28 (50.9"') 53 (45.3) 51 (45.9%) 

Organ involftd 
1 16 (27.3%) 23 (19.7) 22 (19.8%) 
2 19 (34.3%) 46(39.3) 38 (34.2%) 
3 12 (21.8"') 28 (23.9) 28 (25.2%) 

. :t4 9 (16.4%) 20 (17.1) 23 (20. 7"') 

~· n .-.U : e pationtl I Add lllm 10, Val 1 B : - 2.Cl1a, 2.038. 2.116-f 

~ 
\ • 
' 

ANTliRACYCLINE 
RESISTANT 
1~ 

nb (%) 

83 

36 (43.4'1b) 
47 (58.e'lb) 

68 (81.9'1bl 
15 (18.1'1b) 

·-
81 (73.5'1b) 
22 (28.5'1b) 
35 (42.l!'lb) 

17 (20.5'1b) 
26 (31.3'1b) 

22 (28.S'li>)O 
18 (21.7'1b) 

Comprehensive 
Medical Report 

Item/Volume 

8/10-38, 44 

8-118-3 



-
fOFCOMPANY 

lnt&grated summary RHONE POULENC RORER Location In 
f OF FINISHED PRODUCT Metastatic Breast Cancer Comprehensive 
TAXOTEREC> Medical Report 
E OF ACTIVE INGREDIENT 

Page 52/141 ~ETAXEL • AP 58878 
ltem/Voliine 
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~·uc.3 ~EBAL.L. BUE!QMSE ea-r1: a:i.B.B.l: ltfiEtfiIQIBEAI 

ANAL.VSIS 
#. 
~· 

... IX.3.1 OvAt!!lft 

• The O.R.R. by stuctf of the 228 patients treated at the dose of 100 mg/m2 

- ranged from 45.5'11> to 84.7'!1i (table 20). For the 55 patients studied at 75 
mg/mt the ORRs were 43.8'11> and 48.7'11> (table 20). 

fABLE20 Q,B.B. : INTE:tfi m mEAI 
'!'""" 

PATIENT STUDY PATIENTS O.R.R. - C.R. P.R. 
POPULATION CODE TREATED N ('!lo) C.I. N (~ N ('!lo) 
(Wiii-: _ .... , 
-~ - T~ 221 28 14 (50.0) 31-89 1 (3.8'11.) 13(<46.4'!1.) 8110-60 

- 2'J3 41 19 (46.3) 31-83 0 11(46.3'!1o) 811D-38 
Aii111Crcilie 

Roliltanl 287 42 21 (50.0) 34 ·118 3 (7.1'!1.) 18(42.l'!lo) 811°"44 
11001 

l::t 221 11 5 (45.5) 11-n 2( 18.2'!1.) 11(27.l'!lo) 8110-60 

~ 2e6 37 20 (54.1) 37-71 2 (5.4'111) 18(46. 7'111) 8111).SfJ 

" r- Untnll9ld 228 3!5 19 (54.3) 37-71 2 (5.7'111) 17(4Ul'lll) 8110«! 
1\ Palonlo 
t (100) 237 34 22 64.7) 46-80 5(14.7'111) 17 (50'lll) 811().67 .. 
' 

l~ 
228 18 7 (43.8) 20-70 1 (6.8'111) 8(87.5'111) 8110«! 

280 311 19 ("8.7) 32-116 4(10.1'111) 15(8Ul!o) 8110-70 

Table 21 shows the overall response rate and the complete response rate by the 
different subgroups. 

r 

1 . 8-118-57 
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Page 72 Of 116 

T1bl1 20: OVel'lil R11pon .. In All Treatld P8t1nta and Ev11u1ble Patients 

overall Resnon .. All Treated P8tlenta Ev1luable .,atlenta 
N (%) 119% N (%) 89% 

Conbncl Confidenee 
1•1rv•I Interval 

~· RllPOIU (CR) . . . . 
Partlli RlllPOOH (PR) 19 (46.3) 18 (54.5) 

19 18 RftPOllll Ritt (CR+PR) ·- (46.3) (30.7;62.8) (54.5) (36.4:71.9! 

• 

Stable Dis1111 7 (17.1) 4 (12.1) 

Progrlllion 12 (29.3) 11 (33.3) 

Nol cv1lulble 3 (7.3) . . 
All P1tienl1 41 (100.0) 33 (100.0) 

REF: Append« 111.3, Tabla 4.01 and ,.02. 

7.2. DURATION OF RESPONSE 

The median duration of respt'.lnse in ult responding patients (intent-to-treat) was 
27 weeks (95% Cl • (19 ; 36], range: 12-47+ weeks). Fourteen responding 
patients had progressive dlslase and 5 v •re censored due to no documentation 
of PD before the cutoff date (Appendix 111.3. Tab!! 4.03). , .. 
The median duration of response In evaluable responding patients was 27 
weeks (95% Cl• (19; 36], range: 1ll-47+ weeks) (Appendix 111.3, ·rable 4.04a). 

Similar results for median duration of response were observed among the 17 
evaluable responding patients resistant to doxorublctn (median • 27 weeks, 
range: 12-47+). The one evaluable responding patient resistant to mltoxantrone 
had a 18+ week duration of response (no documentation of PD before cutoff 
date) (Appendix 111.3, Table 4.04a). · 

1-38-80 
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Table 20: overall R .. ponae In All Treated Patients 1nd Evaluable Patients 

Overall Resoonae All Tl'Utld P1tlents EVllUlble P1t1ents 
N (%) 95% N (%) 95% 

Confidence Confidence 
Interval Interval 

Complete Response 3 ( 7.1) 3 (8.6) 
ICRI 
Partial Resoonae IPRI 18 42.91 17 148.61 
Response Rate 21 (50.0) {34.2%; 65.8% 20 (57.1) {39.4%; 73.'79/o 
fCR+PRl 
StableDlaeaae 13 31.01 11 131.4 
PrMreuion 5 11.9) 4 111.4 
Not Evaluable 3 7.11 . . 
All Patients 42 (100.0l 35 (100.0 

REF: AppBndlx 1//.3, Tables 4.01 and 4.02. 

All three complete responders had disease Umlted to soft tiaeue. 

No <iiscrepancles remained In the final analysis between the Independent panel 
review and the Internal final aue11ment perfunnecl by R-PR. 

7.2. DURATION OF RESPONSE 

The median duration of response In all responding patients (Intent-to-treat) was 
28 weeks (95% Cl. (20; 34), range: 9-66+ weekal JApp1nclx 111.3, Table 4.03). 

The median duration of response In evaluable responding patients was 27 
weella (95% Cl • [20 ; 34), range: 9-66+ weeks) (Appenclx 111.3, Table 4.04). 

. Similar resultl tor medlan duration of response were obalrvect among the 12 
evaluable responding patients resistant to doxorublcln (median • 28 weeks, 
range: 11-66+). A slightly shorter median duration of response was observed 
among the eight evaluable responding patients Nliltant to mltOxantione 
(median• 21 weeks, range: 9·34) (Appendix 111.3, Tables 4.048 and 4.04b). 

The duration of response was censored In eight of the 21 responders (38. 1%). 
The reasons tor censoring before PO wera rurther chemotherapy In one patient 
and no docurn1ntatlon of. progress1ve dialaae before the cutoff date (still 
ftspondlng Bl of the study cut.off date) In seven patientl. The durations of 
complete responses were 23 weeks, 25 week& and 39+ weeks (Appendix 111.3, 
Table 4.03). 

- .. --
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Table 32 : OVe,.11 Responae In All Evaluable Patlent1 

Overall RtsponM 11t Line 2ndUnt 

N (%) 95% N (1') 95% 

Confidence Confidance 
Interval Interval 

Complete Rnponae (CR) , 12.5 1 4.3 

Pan~IRasponsa(PR) 2 25.0 13 58.5 

RespcnH Rltit (CR+PR) 3 37.5 [8%:75•4) , .. 60.9 [38%:80"/o) 

No Change .. 50.D 6 26.1 

Piogreulon , 12.5 3 13.0 

All Evaluable Patlenll 8 100.0 23 100.0 

Among the three complete responders in the intention to treat population 
(Appendix IV : table 23A) : 

• one patient . . had locally advanced dlsaase with two 
bidimensionally measurable chest wall lesions, 

• one patient had a bidimensionally measurable chest wall lesion 
and contralateral lymphnode involvement, 

• the third patient had a single bldimer11lonally measurable 
supraclavlcular lymph node. 

Four discrepancies In the evaluation of the best overall response, remPlned 
in the final analysis between the independent panel review and the Internal 
final patient useaament performed by RPR·RD : 

• Pati~nt was evaluated as PD by the Independent panel review and 
as NC by the Internal final patient aueument since NC lasted more than 
41 clays following the first infusion. 

• Patient was evaluated as PD by the independent panel review and 
as NC by the intemal final patient assessment since NC was assessed 
after cycle 2 and 3 and lasted more than 41 days following the first infusion. 

8-50-106 



APPENDIX 11.19 

POPULATION INTENT TO TREA"l 

TIME OF FIRST RESPONSE AND TIME TO PROGRESSION : 
BREAST CANCER (100 mtvm'> 

STATUS STUDY CODE T.F.R. T.T.P. SURVIVAL ,__..,, ,,.,, ... , 
•-lkll '''""'' 

lmonthl lrana1l 
PnlYlouaty nated 221 16 • 28 

It+. 28+1 11 • 4191 
233 13 13 9 

Anlhtacyclinl 11+. 31+) 11 • 47+1 <0-14+1 
rulatlnt 267 13 20 12 

C3 • 30+l cs.a. e..1 (2· 15+l 

221 .. .. .. 
266 9 19 • 

UntrUted 12 ... 24+1 I~• 59+1 co ·1 3+1 
patienll 228 8 19 11 

l"L. • !HI..\ 13. 491 l'l. 15+1 
237 11 37 16 

C2+. 27+\ C2 • 89+l C0· 19+1 
• mldian not yet IMChed 
.. no ll'lllyail performed 

TIME OF FIRST RESPONSE AND TIME TO PROGRESSION : 
BREAST CANCER (75 mgtm') 

STATUS STUDY CODE SURVIVAL 
month r 

228 • 
Untrnted 3+. 8+ 
p8li«lll 280 • 

1 • 12+ 
• median not yet ruched 

l 8-118-21~ 
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OTERE® 
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Integrated Summary 
Metaatatlc Brust Cancer 

Pa en1141 

In most of the phase II studies conducted, although no specific questionnaire 
on Quality of Life had been addreaaed. 2 parameters were taken Into 
ll)CQlllt: 

analgealc requirements (proapectlve analysla, US atudlea only) 
; Performance Status (MlrOSpective analysla) 

··Patients were evaluable for this analysis of performance status evolution ii 
pertormance status was recorded at baseline and at the time points for 

· comparison i.e. cycle 4 and/or C)>cle 6 .. 

The following table (34) show lhA number of patients with a given baseline 
pelformance score which Improved or remained stable at cycle 4. Table 35 

the comparison between performance score at baseline and at cycle 6 
PERFORMANCE STATIJS ; STABLE OB IMPROVED mrus 
BETWEEN BASELINE AND CYCLE 4 100 mgtm• 

NUMBER PATIENTS BASELINE PERFORMANCE STATUS 
OF EVALUABLE 

STUOIE:S FOR P.S. O(') I(') 21'!>) a I'!>> ALL ('llo) 
EVOLUTION 

3 70 38141 111 W70 
100.0 

4 112 I 541112 
7.t 

2 ~ 7114 1111 111 ~ 
(50.0) uoo.01 (UXJ.OJ (84.2) 

PERFORMANCE STATUS : STABLE OB IMPROVED STATUS 
BE.TWEEN BASELINE AND eyCLE 4 .75 mg/mt 

PATIENTS BASELINE PERFORMANCE STATUS 
EVALUABLE 

FOR P.8. 0{') l('llo) 2 ('llo) 3 ('llo) ALL~) 
UTION 

40 11fll 10/12 717 28140 
112.4 3 100.0 

Location In 
Comprehenalve 
Medical Report 

ltem/Vol\1116 

8/11J-38, 44, 50 

8111).$), 112, 87' !i8 

8/tll-38, 44 

8/1 Cl-62. 70 
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all ~. the petformanoe 8COl8ll of the majority of patients 
ned either stable or Improved. In the Ullle Ql'OC4ll receiving dooetaxel 

ao mg/mt, 87'111 of performance 80Clf9S remained stable or Improved 
h H must be noted that 29 patients (20.4'111 Of the 132 patlentll 

Muat:llEI tor this anafysla) wn 88MIHd as remaining stable at a 
r1on1nanc::e score of O. The percentage of pallent8 with stable or Improved 

rmance scores at cycle 4 In the previously l.lltreated 75 mg/ml 
roup was sllghtty lower at 70%. 

STABLE OB IMPRoVED PiREQBMANCE STATUS BETWEEN 
BASELINE AND CVCLE 6 • 75 mgtm• 

NUMBER PATIENTS BASELINE PERFORMANCE STATUS 
OF FVALUAlllE 

STUDIES FOR P.S. O('lfo) I ('!lo) 2 ('!lo) 3('1fo) ALL~ 
N 

2 27 6113 t7fl7 
0 

perceruge of patients with performance 800l8S which remained stable 
. Improved when co~ belween baseline and cycle 6 was latier for 

8Ubgro\4)a with between 63.0'lli (i.ritreated patients at 75 mg/mt) and 
.• 7% (anttvacycllne resistant patients at 100mg/mt). The peroentage of 

loUsly IMllreated pallenlS at 100 mg/mt with stable or Improved 
ance scores remained higher at 80.0%. 

BEST POSSIBLE COPY 

Location In 
Comprehensive 
Medical Report 

ltem/VOl11t18 

611CMl2, 70 

8-118-8~ 
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' EVOLUTION OF ANALGESICS USAGE FOB TUMOR RELATED 
·.!AIH 

evolution of analgesic usage was reoordecl In the 3 U.S. studies : 
33, TAX286 and TAX267. A ~n was made for all patients with 
at baseline and cycle 4. 

of !he 51 patients having analg88ic usage recorded at basfltlne and 
e 4, 12 (23.5%) had an Improvement of the analgesic usage at cycle 4, 

defined by a chan(ie from narcotic to llOIH'l&n:otic medication or from 
esic (non narcotic or mrcotlc) to non-analgesic medication. For 34 
ts (66.6%) no change was obeerved and 5 patients (9.6%) had a 
Ing of the analgesic usage. The worsening was defined as the reverse 

of Improvement, I.e. from non-analgesic to analgesic (narcotic or non
tic) medication or from non-narcotic to nan:otic medication. 

relationship between the responae and the change In analgesic usage is 
led In table 36. In the 25 responders, only 1 patient had a worsening 

analgesic usage. 

CHANGE IN ANALGESIC usAGE BY RESPONSE BY PATIENT 

NSE MEDICATION CHANGE INDICATION TOTAL 
IMPROVED NO CHANGE WORSENED 

1 1 

7 16 24 

2 8 2 12 

3 3 

2 7 2 11 

12 34 5 51 

BEST POSSIBLE COP\' 

Location In 
Comprahel'lllve 
Medical Report 

Item/Vo lime 

8/10-38, 56, 44 

8-118-R4 



-• At't'eNDIX 11.l::l : u I} : I 

MEDIAN FOLLQW·YP TIME ANp NUMBER OF ~AI!ENJS WHO DIED : 
INTENT TO TREAT ANALYSIS 

,ltftnl PlapL1'tiM lllDWI PGllOW .... llANlll (lllOlltlll) DIATHll') 
(INllll-leVll: 1--.i 
-~ 

• PRETRIATID (100) 10 3 ·19 4411111311.ni 

• UNTREA'llOllOO) . 14 ~20 4311 •1, ........ , 

• ANTHFIACYCUNE 7 3-17 .1'1ij 
RHISTANT •1-• 
• ANTHFIACYCLINE 8 3-17 1&148 (38.ni.) 

R Y"-' 

f UNTREATED(75) I 111115~) 

8-118-223. 
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW 

NDA: 20-449 (BM, ~L) 

OOCET AXEL INJECTION 

40 mg/mL-2 mL or 0.5 mL Vial 

Taxotere™ 

Sponsor: Rhone-Poulenc Rorer 

CollegeVllle, PA 19426-0107 

Submission Dates: November 21, 1995 

March ·25, 1996 

April 5, 1996 

April 11, 1996 

Type of Submission: Amendment to Approvable NDA (Second Panial Submission)/ Revised 

Package Insert 

Reviewer: N.A.M. Atlqur Rahman, Ph.D. 

BACKGROUND 

These submissions include response to FDA request, response to FDA approvable letter. and 

revised package insert for Docetaxel Injection. These submissions were originally reviewed by 

Dr. Peter N. Zannikos (Primary Reviewer) and were provided for secondary review and sign off 

on April 25, 1996. The review was officially signed out of Division of Phannaceutical Evaluation 

I by Dr. N.A.M. Atiqur Rahman (Team Leader, Oncology) on April 26, 1996. On April 29. 

1996, Dr. Zannikos reported to Dr. Rahman of his acceptance of a position with Rhone-Poulenc 

Rorer, the sponsor of the NDA 20-449. The job interview was conducted on April 11, 1996; the 

invitation for interview was received on Aptil 4, 1996; the job offer was made on April 25, 1996. 

Dr. Mehul Mehta (Deputy Director, Division of Phanna.::eutical Evaluation I, OCPB) discussed 

with Dr. Rahman on April 29, 1996 regarding the acceptanee by Dr. Zannikos of a scientist 

position at Rhone-PCAllctc Rorer. review load, and oncology reviewer recruitment. On April 30, 

1996, during Oncology Mini Rounds, Dr. Rahman requested Ms. Dotti Pease (Supervisory Project 

Manager, Oncology) oot to give any new S':l:>missions of the Taxotere NOA to Dr. Zannikos and 

disclosed Dr. Zannikos' acceptanCC of a scientist position at Rhone-Poulenc Rorer. The Division 

of Oncology was concerned about possible conflict of interest and advised Dr. Rahman to consult 

with the upper management regarding this issue. 



Dr. Rahman immediately contaeted Dr. Mehul Mehta and subsequently Dr. Hank Malinowski 

(Director, Division of Phannaceutical Evaluation I, OCPB) and was advised to re-review all the 

submissions, related to NDA 20-449, that were reviewed by Dr. Zannikos after April 04, 1996. 

CURR.ENT STATUS 

These submissions have been reviewed, and the comments and the requested suggestions for the 

package insen stated in the review dated April 26, 1996 by Dr. Zannikos are valid and stand as 

such. The most recent package insen drafted by Dr. Julie Beitz (Medical Officer) on May 10, 

1996 has been reviewed and modified by Dr. Rahman. 

RECOMMENDATION 

There has been no compromise regarding the scientific integrity of the review of the submissions 

dated November 21, 1995, Man:h 25, 1996, April 5, 1996, and April 11, 1996 of NDA 20-449, 

DocetaXel Injection by Dr. Peter Zannikos. The review fulfills the requirements of the Division 

of Biopharmaceutics I . 

Please attach this review to the original NDA review. 

Mehul U. Mehta, Ph.D. 

Deputy Director 

Division of Pharmaceutical Eva!Wltion I 

cc: 

NDA 20-449 (orig) 
HFD-150 (Division file) 
HFD-150 (Pease, Beitz, Justice) 
HFD-850 (Lesko, Metz) 
HFD-860 ~1alinowski, Mehta, Rahman) 
HFD-870 (Clarence Bon, Drug file) 

Jv.M. 

Team Leader, Oncology Drug Products 

Division of Phannaceutical Evaluation I 

HFD-870 (Clarence Bott, Reviewer's file) 
HFD-870 (Clarence Bon, Chron file) 
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CLINICAL PHARMACOLOGY & BIOPHARMACEUTICS REVIEW 

NDA 20-449 (BM, BL) 
DOCETAXEL Injection 
40 mg/ml - 2ml or 0.5 ml vial 
Taxotere ™ 
Rhone-Poulenc Rorer 

Reviewer: Peter N. Zannikos, Ph.D. 

Submission Dates: November 2i, 1995 
March 25, 1996 
April 5, 1996 
April 11, 1996 

Type of Submissions: Amendment to Approvable NDA (Second Partial Submission)/ 
Revised Package Insert 

Background: 

Reference is made to the letter dated October 27, 1995 indicating that the NDA for Taxotere 
(doceiaxel) is approvable. This letter includes a number of post-approval studies and analyses 
to be performed by the sponsor. In addition, an updated draft package insert has been 
submitted. · 

Page 8 
Question 7 
(FDA - Post-Approval Studies and Analyses) 

Funher exploration of pharmacokinericslpharmacodynamic relationships, specifically toxicity 
and response. Rates Of toxicity remain high, even in patients without combined alkaline 
phosphatase and transaminase elevations. We have been unable to verify your univariate and 
m11!tivariate analyses aimed at idenri/ying factors predictive of febrile neutopenia, perhaps 
because definitions of febrile neutropenia changed over time. Moreover, rhe multivariare 
analysis indicates that risk of febrile neutopenia decreases as alpha-1 acid glycoprotein (and 
presumably docetaxel exposure) levels increase, a surprise as the clearance of docetaxel 
decreases with increasing levels of alpha-] acid glycoprotein. Exploration of 
pharmacokinericlphannacodynamic relationships may be able to identify a correlation berween 
docetaxel exposure and response rate. This could lead to definition of a therapeutic window 
and a means, eg., through use of a rest dose and blood level measurement, that would allow 
physicians to maximize toxicity. Although this would represent considerable ejfon at the rime 
of treatment, it may be that the interparienr variability associated with metabolism through 
cytochrome P450 3A4 will merit such an approach. 



Synopsis of Sponsor's Response: 

FehriJe Neurrnpenia 

The definition of febrile neutropenia used in the PK/PD analysis of febrile neutropenia has 
been delineated. Tlie SAS data files and output of the univariate and multivariate analyses 
have been provided. 

Influence of baseline alpha-1 arid glycoprntein (A AG) levels on PK and PD 

According to population pharmacokinetic model, elevated AAG decreases total docetaxel 
clearance which is expected to enhance drug effect/toxicity. However, the free fraction or 
unbound drug levels should in theory, remained unchanged. Therefore, the clinical 
consequences as a result of elevated AAG on docetaxel exposure and toxicity may be difficult 
to predict. Elevated AAG appears to have a second "indirect" pharmacodynamic effect which 
reduces toxicity. A proposed mechanism for this independent "protective" effect was not 
provided. 

f11rther exploration of pharmacokjnetjcipharm3cadynamic relarjnnships 

A ,... ·se Ill study (Tax 313) is planned which will include Taxotere doses of 100 mg/m2 and 
75 mg/m 2

• This study will assess docetaxel exposure and response rate. 

Interpatieot varjahiliry associated with metabn!jsm through cytochrome P450 3A4 

A study aimed at evaluating the correlation between the activity of cytochrome P450 3A4 as 
estimated by the erythromycin breath test and docetaxel clearance is planned as part of Phase II 
study TAX 311. 

Comments: 

1. A detailed report describing the Phase II/III study protocols (TAX 311 and 313) prior 
to their commencement should be submitted for review. 

2. The clinical pharmacology and precautions sections of the: package insert should be 
revised as suggested (sec below). 

., !
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Recommendation: 

FT w.+)~ .. '- r.Q n 
AtiqurRahm~:~ 
Group Leader I 
Division of Phamlaceutical Evaluation I 

cc: 
HFD-205: FOi 
HFD-1 ~O: NOA 2()-4(.9 
HFD-lSO: Div. File 
HFD-150:Peue 
HFD-150: Beitz 
HFD-340: Viswanathan 
HFD-850: Lesko 
HFD-860: Malinowski, Mehta, Rahman, Zannikos 
HFD-870: Chen 
HFD-870: Clarence Bott (Drug File) 
HFD-870: Chron File (Clarence ~ott) 
HFD-870: Reviewer's File (Clarence Bott) 
HFD-880: Fleisher 

-1-J.~~-J.~.:k::l~:I.:.....,......:::!:. •/- ').. '::.- • '1 b 
Peter N. Zan os, Phann.D., Ph.D. 
Division of Pharmaceutical Evaluation I 
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CLINICAL PHARMACOLOGY & BIOPHARMACEUTICS REVIEW 

NDA 20-449 

DOCETAXEL ~ectlon 
40 mafml • 2ml or O.S ml vial 
Taxotere ™ 
Rhone-Poulenc Rorer 

Reviewer: Peter N. Zannikos, Ph.D. 

Submission Dates: July 21, 1995 
Sept. lS, 1995 

Type or Submission: Amendment to Pending NDA 

Synopsis 

A major focu:. of this amendment is the influence of hepatic function on the disposition of 
docetaxel. Apparently, patients with hepatic impairment are at hiaher risk, than patients with 
normal liver function, for the development of severe side effects usociated with docetaxel. 
Differences in docetaxel disposition (ie. lower systemic clearance in the fonner aroup) ue 
belie\ ed to play a role. Patients which made ;1p the population phannacoldnetic da:a base 
were divided into aroups accordina to various indices of hepatic disease (total number of 
subjects was 26 and 521 from Phase I and Phase D, respectively). The most sianificant 
observation was made in patients with elevated levels of SOOT and/or SGPT and alkaline 
phosphatase. The population model indicated that, on average, a 27 9' decrease in docetaxel 
clearance can be expected. The effects of isola~ increases in ttansaminase le\ els or 
alkaline phosphatase appeared to have less influence. The presence of hepatic metastases per 
se did not appear to have any clinically rele·>'ant effect on d~etaxel clearance. 

Univariate and multivariate analyses of 533 phase II patients indicate that docetaxel exposure 
(ie. AUC) and heriatic impairment arc important predictors of febrile ncutropenia. However, 
these findinas could not be verified since those individuals who exhibited this adverse effect 
were not identified. 

The effect of concomitant dexamcthasone administration on the disposition of docctaxcl was 
also assessed. The final evaluation of dexamethasonc effects included 577 Phase D patients 
in the pharmacokinctic/pharmacodynamic database. A total of 82 patients received five 
ciiffercnt s:.croid premedication 5Chcdulcs. Observations from the first cycle of docetaxcl 
administration were analyzed. No clinically significant alteration in do;ctaxel clearance (and 
exposure) was observed by dcxamcthasone premedication. 

Additional in vitro binding studies were submitted. Docetaxcl serum binding was high, 93 % 



2 

on averqe, and comparl&ble to those reported in the orillinal MDA submission. 
Displacement of docetaxcl from serum bindinll sites by the studied drulls was reported to be 
minimal. In addition, no sipificant dillitoxin displacement by docetaxel could be 
demonstrated. Unfortunately, the data are hillhly variable resultinll in a low power to detect 
potentially clinically relevant differences. The usefulness of these findinlls are therefore 
questionable. 

RECOMMENDATION 

The submission has been reviewed by die Division of Biopharmaceutics. The amendment 
adequately addressed some of the issues raised by •he Division of Clinical Pharmacoiolly and 
Biopharmaceutics. The finn needi; to be sent the lleneral and labelinll cumments and should 
address comments 1 - 4 as part of the Phase IV commitments. 

FI' t::.rri IJ ~If{ 
Mehul Meh 7b.D , Sb:tton Head 
Pharmacolcinetics Evaluation Branch I 
Branch I 

cc 
HFD·l.50: NDA 20-449 
HFD-1.50: Pease/ 
HFD-1.50: Beitz 
HFD-1.50: Biopharm/Drull File 
HFD-426: Biopharm/Mehta 
HFD-426: Biopharm/Fleischer 
HFD-426: Biopharm/ChenL 
HFD-340: Viswanathan 
HFD-426: Malinowski 

£ ~~ JO~ll't 
Pete~ Zannikos, Ph.D. 
Pharmacokinetics Evaluation 
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GENERAL COMMENTS: 

I. Due to inclusion/exclusion requirements, the original population data base included only 
18 out of547 patients with elevations in both scrum transaminase (ALT and/or AST) 
and alkaline phosphatase. The sponsor should Strengthen the proposed relationship 
between hepatic dysfuncton and docetaxel exposure and toxicity by evaluating additional 
subject~ with liver disease. 

2. The univariate and multivariate analyses aimed at identifying factors predictive of 
febrile neutropenia could DSl1 be verified. Those individuals who exhibited this 
adverse effect were not readily idl'!ntifiable. Further, the sponsor's definition of 
febrile neutropenia changed as new data was added to the NDA submission. 

3. The clearance of docetaxel was found to decrease with increasing levels of alpha-I acid 
glycoprotein. This is expected given that the clearance of docetaxel is restrictive and 
dependent upon, in part, free docetaxel concentration. Surprisingly, the multivariate 
analysis indicates that risk of febrile neutropenia decreases as alpha- I acid glycoprotein 
(and presumably docetaxel e-..:posure) levels increase. The sponsor should further 
investigate t'iis incongruity and the mechanism behind the trend for AAG to be a 
predictor of toxicity. 

4. The sponsor should continue to explore phannacokinetic/pharmacodynamic 
relationships. This could include identification of a correlation between docetaxel 
exposure and response rate. The sponsor should consider defining a therapeutic 
window clinicians can aim for which would maximize the likelihood for a positive 
clinical response while reducing the risk of toxicity. 

8 

S. Additional in vitro binding studies were submitted. Docetaxel serum binding was 
high, 93 % on average, .111d comparable to those reported in the original NDA 
submission. Displacement of docetaxel from serum binding sites by the studied drugs 
was reported 10 be minimal. In addition, no significant digitoxin displacement by 
docetaxel could be demonstrated. Unfortunately, the data are highly variable resulting 
in a low power to detect potentially clinically relevant differences. For example, the 
fraction of free docetaxel in the control incubations ranged from 0.69 - 22.1 %. The 
usefulness of these findings are therefore questionable. 



Pharmacokinetics/Pharmacodynamie1: Relevance or Hepatic Disease 

Bacqround: 

A population pharmacokinetic analysis (NONMEM) to evaluate docetaxel disposition was 
submitted as part of the original NDA submission. Various covariates were examined to help 
explain inter-patient variability in docetaxel systemic cleuance and to identify subpopulations of 
patients potentially at risk ofuriusual exposure. Blood samples were obtained during the first 
cycle of decetaxel therapy from a total of 547 patients; 26 from the 2 pivotal Phase I studies 
(given 70 to 115 mglm1; intense samplina) and 521 from Phase n studies (given 75 or 115 mg/2; 
sparse sarnplina). Population model building using the NONMEM program and supportive 
regression analyses based on individual (Bayesian) estimates demonstrated that docetaxel 
clearance is related to body surface area (BSA), a-1 acid glycoprotein (AAG) level, age 
(AGE), albumin (ALB) and hepatic function (HEP): 

Model N°S (final model): ... Cl • BSA(61 + 62 AAG + 63 AGE + 64 ALB)(l-6.5 HEP12) 

where HEP12, an index of hepatic function, is equal to unity when SOOT and/or SGPT > 
60 IU and alkaline phosphatase > 300 IU. HEP12 is otherwise equal to zero. Further, 

e 1 ... 22.1, 02 - -3 . .5.5, e3 - -0.095, e4 - o.22s, es = o.334 
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Importantly, the model would predict a 33.4 % decrease in docetaxel clearance in patients 
with hepatic impairment. This prediction is limited to the degree of liver disease exhibited in 
these patients. 

In a later submission <May 5th, 1995) the sponsor re-analy1.ed the data. Enzyme elevations 
were adjusted to normal laboratory values in order to match the groups investigated in the 
pharmacokinetic analysis to those involved in the clinical safety analysis. The analyses were 
conducted in .53.5 patients (nonnal laboratory values were not documented in the database for 
12 patients). Twenty-three (instead of 18) were assigned a value of I for HEP12. Similar 
results were obtained: 

01 '"' 21.6, 02 = -3.45, e3 = .0.088, e4 = 0.226, es = 0.268 

Th~ model would predict a 26.8 % decrease in clearance in patients with hepatic impairment 
(again this is limited to the degree of liver disease exhibited in the 23 patients). 



In order to illustrate the relevance of liver disease on docctaxel disposition, patients were 
divided into subpopulations based on various indices of liver function. Docctaxel clearance 
between groups were compared. The impact of abnormal liver function tests at baseline on 
the safety profile of docetaxel was also evaluated. Results from the original analysis (n .. 
547) were used. 

A pharmacokinetic/phannacodynamic analysis (NDA, July 1994) was performed using data 
from 533 (olit of 577) Phase n subjects. A number of covariates, including hepatic 
impairment, were evaluated for their importance in predicting febrile neutropenia. 

Results: 

PharmacoJcinetics 

10 

The most significant observation was made in patients with elevated levels of alkaline 
phosphatase and SOOT and/or SGPT (Figure 1). On average, these patients exhibited a 45 
% decrease in docetaxel clearance (Group S versus Group 1). The effects of isolated 
increases in transaminase levels or alkaline phosphatase appeared to have less influence 
(Groups 3 & 4 venus Group 1). The presence of hepatic metastases per se did not appear to 
have any clinically relevant effect on docetaxel clearance (Group 2 versus Group 1). 

Results from a simulation of data using the final NONMEM pharmacokinetic model (No.5) 
would predict that the concentr .. tion versus time profile following a dose of 75 mg/m1 in 
patients with hepatic impairment, to the degree exhibited in the 11! patients, is expected to be 
comparable to jie vro:'ile in patients with normal hepatic function administered 100 mg/m1 

(Figure 2). 

Febrile Neutnuienia • Pharmacokjnetjcs/Pbarmacodynamics 

The occurancc of febrile neutropcnia in cycle 1 in the pharmacolcinetic/pharmacodynamic 
population was investigated by univariate and multivartiate analyses. Out of 5n Pha.'IC II 
patients, data from 533 were available for examination. Both AUC (direct relationship) and 
AAG (inverse relationship) were strong prcdicton of fc.brile neutropenia (see attached). The 
covariate HEP12, indicating elevated serum transaminase and alkaline phosphatase levels, 
was also a significant covariate. 
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Group 1: 

Group 2: 

Group 3: 

Group 4: 

Group 5: 

(·) liver metastases 
SOOT and SGPI' < 60 IU 
Alkaline Phosphatase < 300 IV 
n "' 355 

all patients with ( +) liver metastases 
n = 182 

( +/-) liver metastases 
SOOT and/or SGPI' > 60 IV 
Ailcaline Phosphatase < 300 IU 
n = 25 

( +/-) liver metastases 
SGOT and SGPT < 60 IU 
Alkaline Phosphatase > 300 IV 
n = 23 

(+/-)liver metastases 
SOOT and/or SGPI' > 60 IV & Alkaline Phosphatase > 300 IV 
n = 18 

* Statistically different from Group 1, p < 0.05; ANOVA/Dunnett's Multiple 
Comparisons P• (r.dure (statistical analysis performed on logarithmically transform.::d data) 
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Docetaxel Disposition: Influence of Hepatic Function 

Data simulated using results from final NuNMEM model (No.5) 
Mean values for covariates were used (from n=547 patients): 
B-,A = 1. 78 rn••2 
AGE= 56 yr 
AAG = 1.46 g/dl 
ALB = 40.1 g/dl 
Dose given over 1 hour (see below) 

Variable HEP12 = O; Dose= 100 mg/m .. 2 

Variable HEP12 = 1; Dose= 100 mg/m""2 

Variable HEP12 = 1; Dosa = 75 mgtm••2 

o+-~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

0 2 3 4 5 6 7 

Time (hours) 



' 
PK/PD Patients Evaluable for Neutropenia Analysis, N=533 

Overall Incidence is 211533 = 3.9% 

PARAMETER· N ··WALIJF~ FEB.NEUT. 
Fl 533 ( < 1.02 3/269 (1.1%) . 

<!: 1.02 18/264 (6.8%) 

AUC (Jtg•h/ml) 533 ~. 4/271 (1.5%) -'"""" .. 
~4.81 171262 (6.5%) 

HEP12: hepatic impainnent: 529 no 18/513 (3.5%) 
SGOTIPT>60 ro and ALK>300 ro ves 3/16 (18.8%) 
HEP12N : hepatic impainnent : 488 no 17!466 (3.7%) 
SGOTIPT>I.5•N and ALK>2.S•N VI".< 3/22 (13.6%) 
AAG(mg/ml) 533 < 1.37 15/268 (5.6%) 

<!: 1.37 61265 (2.3%) 
performance status (PSWHO) 528 0 or 1 20/452 (4.4%) 

>l 1n6 (i.3%) 
initial actual dose (mglrnl) 533 >99.91 8/265 (3.0%) 

0!:99.91 13/268 (4.9%) 
visceral organs involved 532 no 5190 (5.6%) 

VI".< 16/442 (3.6%) 
number of prior chemo. regimens 533 0 or 1 171462 (3.7%) 

:i!:2 4171 (5.6%) 
age (years) 533 <50 7/149 (4.7%) 

~o 14/384 (3.7%) 
sex 533 male 9/255 (3.5%) 

female 121278 (4.3%) 
baseline bone metastases 533 no 16/424 (3.8%) 

....... 5/109 (4.6%) 
baseline liver metastaJcs 533 no 13/351 (3.7%) 

ve.• 8/182 (4.4%) 
prior chemotherapy 533 no 121323 (3.7%) 

ves 9/210 (4.3%) 
baseline neutrophil count(• 10~/l) 520 <4.96 10/260 (3.9%) 

;:? 4.96 9/260 (3.5%) 
number of organs affected 533 <3 14/361 (3.9%) 

>=3 71172 (4.1%) 
*Fisher's exact test 

, 

n-value• 
p<0.001 

p=0.003 

p=0.022 

p=0.055 

p=0.073 

p=0.338 

p=0.374 

p=0.376 

p=0.506 

p=0.621 

p=0.664 

p=0.782 

p=0.815 

p=0.821 

p=0.999 

p=0.999 
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Mutrivari•rc AoaJxs;s 

A logistic n1gression model with f'!brile neuttopenia as the response was created using a 
stepwise procedure. The stepwise procedure began with all of' the clinical factors listed in 
iable l. with the exception of the variables HEP12 and HEP12N. Alpha level for entry was 
0.10, and for the final model, an alpha level of 0.05 was required for a covariate to stay in the 
model. 

Since the covariate baseline neutr0phil count did not appear to be n1latcd to febrile neutropenia 
in the univariate analysis, and due to number of missing values for this covariate (n=13}, the 
stepwise mode! building was done without baseline neutrophil count The resulting model 
contained onl:' the covariares Fl and AAG. Since it is easier to interpn1t clinically, an1a under 
the curve was substituted for Fl with no significant change in -2 LOG L 

The c!etail of the SAS output of the fmal model is as follows: 

Parameter Standard Wald Pr > Odd• 
Variable OF Estimate Error Chi-Square Chi-Sq\lare Ratio Lower upper 

INTERCPT l -2. 8369 0.6102 21.6160 0.0001 0.059 0.018 0.194 
MG l -l. 6731 0. 5430 9.4953 0.0021 0.188 0.065 0.544 
AUC l 0.3310 0.0829 15.9235 0.0001 1. 392 l.183 1.638 

Based on this model. area under the curve (as well as Fl) is a highly significant (p<0.0001) 
predictor of febrile neutropenia, along with alpha-1 acid glycoprotein. 

The covariates HEPl2 and HEPl2N were added (separately) to this model and neither 
covariate was significant However, when AUC was removed from the model i.e. the odds of 
febrile neutropenia was no longer adjusted for AUC effect, then those covariates entered the 
model significantly. 

Even so this model is based on few patients with febrile neutropenia (21/533), the trends 
observed are consistent with previous analyses. 

Reference; 

l - R. Bruno and L.B. Sheiner. Population pharmacokinetics of docetaxel (RP 56976, 
Taxotere®) : Analysis of data from Phase II studies - First cycle of treatment. Repon 
IBP/Biodvn N° 1835 issued July 11. 1994. (See Document Number 6.33 found on 

page 6-39-6 (1.97] of NOA 2D-449 filed on July 27, 1994.) 

, 



Dexametbasone-Docetaxel Interaction Analysis 

Background: 

On May 26, 1995, FDA expressed concerns that the reduction of fluid retention by 
dexamethasone prcmedication may be mediated by alteration of docetaxel pharmacokinetics. 
The population pharmacoldnetic database was analyzed to evaluate any effect of the 
premedication. The final evaluation included 82 of 577 Phase II patients who were treated 
with dexamethasone. These 82 patients received five different steroid premedication 
sched\\les during the fint cycle of docetaxel administration. 
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The population included in this analysis is slightly greater than what was studied in the initial 
NDA submission (n =547). The data rich 26 phase I subjects were omitted from the data 
file. However, these patients were replaced by 56 Phase II patients which were not part of 
the original data set. A limited number of samples (2 - 4/patient) were ohcained from the 
original 521 and additional 56 study participants. 

Results: 

In the original NDA submission, the sponsor performed a population pharmacokinetic 
analysis of docetaxel usiJg nonlinear mixed effect modeling (Meth<..d 0, NONMEM program, 
version ID). A three-compartment structural kinetic model was used. Posterior Bayes 
estimates of clearance based on actual concentration measurements for each patient and 
parameter estimates of the final population model as priors were compared. In the most 
recent submission, no new or additional pharmacokinetic model was elaborated to analyze the 
data (ie. the original final pharmacokinetic population model, was used). 



Table 1. Patient populations according to dexamethasone dosage schedule • 

Ss:bca1111: t:lumbC[ g( faliCD'S Days of "Relevant" 
Dc~am,lb11120~ E1gg5u[C5 

I Day O•• only 44 1 

2 Day 0 and Day 1 2 1 

3 Day 0 for > 3 days 7 

4 Day -1 and Day 0 2 2 

5 Day -1 for > 3 days' 2S 2 

6 Unknown schedule 2 7 

Total on dexamethasone B2 

0 No dexamethasone m 0 

Grand Total 577 

* except for Schedule 5, the dose of dexcamethasone was NOT specified 
*- Day 0: day of docetaxel infusion 
$ 

# 

dexamethasone would be expected to have significant effects on docetaxel PK 
within first 24 hours. 
recommended premedication of 8 mg po twice a day 

17 
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Table 2. Docellltel clearance and uea under the pla'ma concentration-time curve for various 
dexamethasone dosage schedules (mean ± standard deviation) 
• Analysls by Sponsor 

Schedule Number of Patients Cl AUC' 
(Uh) (mc&*h/mL) 

0 495 37.O:t12.3 5.34±.2.3 
1 44 38.4±14.5 5.47±2.5 
5 l5 36.9±.10.8 5.34±1.9 

1+2+3 53 37.5±13.7 5.54±2.4 
4+5 27 35.8±11. l 5.52±1.9 

s Model "Cl - BSA{01 + 92 AAG + eJ AGE+ 94 ALB)(l-95 HEP12) 
# depends on clearance and the total dose administered (mg) 

Our attempt to reproduce the sponsor's estimates of mean systemic clearance for each group 
of patients using the submitted data was somewhat successful. Upon close inspection it 
became apparent that clearance values for each individual from schedules l - S were identical 
to values obtained from the ori1jnal analysis which included the Phase I subjects and a total 
of 547 subjects. 

The data were therefore re-analyzed with only the Phase II subjects (n == 577) as initially 
proposed by the sponsor. The results arc listed in Table 3. 
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Table 3. Do.:etaxel clrarance and area under the pluma concentration-time curve for various 
deumethasone dosage schedules (mean± standard deviation) 
- Re-analysis 

Schedule 

0 
1 
5 

1+2+3 
4+! 

Number of Patients 

495 
44 
25 

53 
27 

Cl 
(Uh) 

37.0±10.5 
38.1±12.5 
37.7±9,g 

37.4±.11.7 
37.0±.9.8 

$ Model .. Cl • BSA (91 + 92 AAG + 93 AGE + 94 ALB)(l-95 HEP12) 
II depends on clearance and the total dose administered (mg) 

In both analyses no clinically relevant differences were observed between the treatment 
schedules. This is not surprising. A disadvantqe of using individual Bayes estimates is that 
they tend to be "centralized" towards the population mean, particularly when few 
observations are available from each individual. This bias creates difficulty in detecting 
relevant covariates. 

As part of the review, an alternative method of analyzing the data was employed. The final 
population model was altered so a typical clearance value for each group of subjects 
was estimated. In this analysis, only two groups of patients were comp11 ~: 

i) Phase II patients who did not receive any dexamethasone treatment; n = 495 
ii) Phase II patients treated with dexamethasone on Day -1 and later (schedules 4 

&. 5 combined); n • 27 

The dexametha.sone-treated patients included were those subjects most likely to exhibit an 
alteration in docetaxel disposition due to dexamethasone (ie. schedules 4 & 5). 

A typical value for clearance was estimated as follows: 

.. Cl = [BSA(91 + 92 AAG + 93 AGE+ 94 ALB)(l-AS HEP12)] • [l + DEX*96]: 

where DEX is an indicator variable equal to 1 (for + dexamethasone treatment; n =27) or 0 
(for - dexamethasone ireatment; n •495). 
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Estimates of typical docetaxel clearance for both groups of subjects are listed in Table 4. 
Theta 6 (• 0.092) was poorly estimated due IO the small number of subjects which made up 
the dexamethasone-treated group. The mean (+I- std) of the Bayesian estimated clearance 
values are also provided (Figure 2). No clinically relevant differences could be detected. 

Table 4. Docetaxel population pharmacokinetic analysis (n • 522 Phase II Patients) 
Parameter estimates: 

Parameter Yaw 

&l 26.7 
62 -4.40 
63 -0.134 
64 0.183 
es 0.35 
66 0.092 

Vl(L) 7.S2 

intcrpatient variability:Cls* 29 % 
residual variability• 37 % 

Cls(L/h)*-

Vss(L)** 

35.4 (DEX = 0) 
39.7 (DEX = 1) 
144.8 

• expressed as coefficient of variation 
•• computed for mean values of covariates 
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RP 56976, In Vitro Blndlq or Docetaxel to Human Serum. Dru& Interactions 

Protocol No.: IBP/Biodyn 93/002/I 

Invcrstigator: 

Study Site: 

Starting Date: 12-6-94 
Completion: 12-9-94 

Alm: 
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Docetaxel is bound to albumin, alphal-acid glycoprotein and lipoprotein. The aim of this 
study was to evaluate the potential for interaction between a number a commonly used drugs 
on doxetaxel serum binding. 

Protocol: 

In vitro determination of docetaxel serum binding by the ultrafiltratic;1 method was 
performed. The potential for the following drugs to alter docetaxel free concentrations in 
pooled human serum was evaluated: 

erythromycin 
salicylate 
sulfamethoxazole 
diphenhydramine 
propranolol 
propafenone 
phenytoin 
sodium valproate 



Methods: 

Ultrafree-MC filters, cut-off 10,000 (Millipore) were used. Docetaxel, polysorbate 80 and 
the putative competing drug were added to the serum samples. Approximately 0.25 ml of 
serum was incubated at 31' C for IS minutes. The pH of the incubation mixture was 
adjusted to 7.35 - 7.40 with lactic acid. The kit containing the sample was centrifuged. 
Total drug concentration was determined before centrifugation and free drug concentrations 
were measured from the ultratiltrate. All experiments were replicated S - 29 times. 

The serum concentration of docetaxel was mg/ml. In most cases, the concentration of 
the studied drugs were at a level achieved therapeutically. One exception was the concentration 
of propranolol which was fold higher thtill what is typically observed. All experiments 
were performed in the presence ofpolysorbate 80 (JOO mg/ml). 

The potential for docetaxel to displace digitoxin from serum proteins was also studied by 
similar methods. 

The concentrations of [14C]-docetaxel and [1H}-digitoxin were determined by radiometry 
(scintillation counting). 

Statistical Analysis: 

Differences between group means were evaluated by an analysis of variance (ANOV A). 

Results: 
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DoceIDel serum binding in vitro was high (on average 93 % ). These results arc comparable 
to those reported in the original NDA submission. 

In the submission, the sponsor compared the fraction of bound docetaxel (and digitoxin). 
The putative displacers were not found to have a significant effect on the fraction of protein
bOund docetaxel. No significant digitoxin displacement by docetaxel could be demonstrated 
as well (Tables 5 &. 6). However, a more appropriate analyses would be to compare the free 
fraction of drug since the unbOund species is, theoretically, the component which is 
pharmacologically active and available for metabolism. As part of the review, a statistical 
analysis of free docetaxel and digitoxin (expressed as a fraction of total * 100 % ) 
demonstrated no significant interaction between docetaxel and the drugs studied (SAS output, 
Tables 7 & 8). This is somewhat expected given the high degree of variability in the data 
resulting in low power to detect potentially significant differences. For example, the fraction 
of free docetaxel ranged from % whereas the fraction of free digitoxin varied 
from %. 



Table 5. Effect of drugs on mean docetaxel serum binding (expressed as percent bound) 

Dni1 Number or Serum Mean Std. deviation 
Replicates Copceptrat!on 

Control~ 29 93.4 6.0 

Erythromycin 10 7 µglml 92.7 3.3 

Salicylate 10 300 µglml 91.4 7.0 

Sulfamethoxazole IS 60 µglml 91.6 8.4 
Diphenhydramine 10 100 nglml 89.S 8.4 
Propranolol 10 900 nglml 96.3 3.1 

Propafenone 10 3 µglml 90.1 10.6 

Phenytoin 9•• IS µg.'ml 89.7 7.3 

Sodium Valproate 10 100 µg/ml 91. l 13.3 

• The concentration of docetaxel in all incubations was µg/ml 
•• One outlying data point was removed. No further explana~ion provided. 

Table 6. Effect of docetaxel on mean digitoxin serum binding (expressed as percent 
bound) 

Dnig Number or Serum Mean Std. deviation 
Rtnllcates Concentration 

Control• s 98.l 2.4 

Docetaxel s S µg/ml 9S.4 6.8 

'" The concentration of digitoxin was 25 ng/ml 

24 
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Table 7. Effect of drugs on mean docetaxel serum binding (expressed as percent free) 

Dru1 Number of Serum Mean±.Std. Ranae 
Repl!catrs Concentration 

Control* 29 6.6±6.0 0.69 - 22.l 

Erythromycin 10 7 µg/ml 7.4±3.4 1.3-11.2 

Salicylate 10 300 µg/ml 7.6±7.3 0.92 - 23.7 

Sulfamethoxazole 15 60 µg/ml 8.3±8.5 0.63 - 22.6 
Diphenhydramine 10 100 ng/ml 10.5±.8.4 0.81 - 28.4 
Propranolol 10 900 ng/ml 3.7±3.1 0.43 - 9.3 

Propafenone 10 3 µg/ml 9.8±10.6 0.62 - 33.9 

!'henytoin 9** 15 µg/ml 10.3±7.3 0.60 - 18.9 

Sodium Valproate 10 100 µg/ml 8.9±13.3 0.64 - 34.9 

* The concentration of docetaxel in all incubations was µg/ml 
•• One outlying data point was removed. No further explanation provided. 

Table 8. Effect of docetaxel on mean digitoxin serum binding (expressed as percent Cree) 

Drug Number of Serum Mean+Std Range 
Replicates Concentration 

Contro!* s 1.9+2.4 0.71 - 6.2 

Docetaxel s S µg/ml 4.6+6.8 0.74 - 16.6 

• The concentration of digitoxin was 25 ng/ml 
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anova on raw data 8 
16:43 Sunday, October 15, 

26 
199!5 

General Linear Models Procedure 

Dependent variable: y 
sum of Mean 

source OF Squares Square F Value Pr > F 

Model 8 396.29953180 49.53744148 0.81 0.59!>5 

Error 104 6362.41860461 61.17710197 

corrected Total 112 6758.71813641 

R-Square c.v. Root MSE Y Mean 

0.058635 99.57335 7.8215793 7.8550931 

source OF Type I SS Mean Square F Value Pr > F 

x 8 396.29953180 49.53744148 0.81 0.595!5 

source OF Type III SS Mean Square F Value Pr > F 

x 8 396.29953160 49.53744148 0. 81 0.5'.:155 
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Dltcimlon: 

It is difficult to draw firm conclusions from the present protein binding study given the high 
degree of variability in the data. However, the following needs to be considered when 
predicting the clinical relevance of these results: 

i) the degree of docctaxel systemic exposure is of importance since this drug can be 
described as having a narrow therapeutic index 

ii) the extraction ratio of docctaxcl is moderately low (ER = 0.44 assuming docctaxel 
systemic clearance equal to 37 Uhr and hepatic blood flow equal to 84 Uhr). 

Theoretically, the clearance (and therefore area under the plasma concentration vs time 
curve) of docctaxcl is dependent upon intrinsic clearance, hepatic blood flow and the fraction 
of free drug. As a result, if significant displacement of docctaxel from protein binding sites 
were to occur, the effect on total and free drug concentrations would be offset, in part, by 
the dependence of docctaxel clearance on all three factors. 



APPENDIX 

Pa1es I - xU or Pbarmacokinetic Review or NDA 20-449 

Review: Lydia C. Kaus, Ph.D. and Peter N. Zannikos, Ph.D. 

Submitted: July 10, 1995 

28 



~··' 

-~ 

.JUL I 0 1995 
PHARMACOKINETIC REVIEW - FINAL 

NDA:lo-449 
DOCETAXEL Injection 
40 mglmL-2mL or_O.S mL vial 
Taxotere™ · 
Rhone -Poulenc Rorer 

Submission Dates: July 27th, 1994 
Sept 23, 1994 
Oct 13, 1994 
Nov 11,1994 

Reviewers: Lydia C. Kaus, M.S., Ph.D and Peter Zannikos, Ph.D. 

Type of Submission: NME IP 

Synopsis: 

. ' 'if'' . ' .. 
I 

The disposition of docetaxel was studied in six Phase 1 clinical studies following various IV 
infusion schedules over a wide range of doses. Also, an excretion and metabolism study was 
conducted in 3 patients dosing with radiolabelled docetaxel. The main metabolic route is through 
a series of oxidations of the tert-butyl ester group on the side-chain. The main metabolites are 30 
and 140-fold less active in vitro respectively than the parent. A number of in vitro studies were 
carried out to identify cytochrome P4SO isoenzyme(s) involved in the metabolism of docetaxel, to 
ir.vestigate the plasma protein binding and to evaluate potential drug interactions. From work in 
human liver subcellular fractions, CYP3 A isoenzymes are responsible for the metabolism of 
docetaxel. Potentially co-administered drugs such as cimetidine, ranitidine, paracetamol 
(acetominophen) or diazepam were not found to inhibit docetaxel metabclism in Vitro. Inhibition 
of docetaxel metabolism was shown in vitro by ketoconazole and nifedipine and to a lesser degree 
by erythromycin. In vitro binding studies show that docetaxel is 94% bound at concentrations 1-S 
µglrnL mainly to serum albumin, AAG·and lipoprotein. In plasma samples collected from three 
cancer patients, docetaxel was 98% bound to protein. Neither cisplatin (SO µglmL), 
doxorubicin (SOO nglmL), etoposide (10 µglmL), vinblastine (300 ng/mL) nor dexamethasone 
(SO ng/mL) displaced docetaxel (1 µglmL) from its protein binding sites (as shown in Vitro). 

Population phannacokinetic analysis using NONMEM allowed the inter-patient variability in 
docetaxel clearance to be defined. The influence: of age, renal impairment, hepatic impairment, 
race and gender on the phannacokinetics of docetaxel were addressed by the use of covariates in 
the population PK analysis. Clearance was related to age, AAG level, BSA and hepatic function. 
The same formulation was used in all of the Phase Il clinical studies. Several attempts were made 
to investigate a pharmacokinetic and pharmacodynamic relationship for docetaxel. A trend in 
AAG plasma levels as a predictor of toxicity as shown by fluid retention and Grade IV 
1'~'1tropenia is noted and needs further investigation. 

Recommendation: 
The submission has adequately addressed the Division ofBiopharmaceutics requirements or 
guidelines. The firm needs to be sent the general comments #I -7 and the labelling comments # 1-
8. 
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BACKGROUND: 

Docetaxel acts by inhibiting the depolymerization of microtubule~. The firm is proposing the 
following treatment indicatfons for this product: 

a. locally advanced or metastatic breast carcinoma in the light of previous therapy failing. The 
prior therapy must have included an anthrac:ycline unless clinically contraindicated 

b. locally t1dvanr.ed or metastatic non-small lung cancer even after failure ofplatinum-bas!!d 
chemotherapy. 

Abbreviations used: 

CL = total body clearance 

AUC•Area under the curve 

LOQ•limit of quantification for an assay 

PK--pharmacokinetics 

SUMMARY OF BIOAV An.ABILITY/PBARMACOKINETIC/PBARMACODYNAMICS: 
I. BIOAVAILABll.ITY/BIOEQUIVALENCE: 
Two formulations were used (No. I and No.2) during drug development . Formulation No. 2 is 
the "to be marketed " formulation and was used in all pivotal clinical trials. There are two Phase I 
pharmacr>kinetic studies in which both the formulations were used : T AXOOI and TAX004. 
These were dose escalation studies in design. T AXOO I had two patients out of 2S on 
Formulation No. 2, whilst T AX004 had 11 patients out of SI on Formulation No. 2. The 
infusion r11tes were different in the two studies. The pharmacolcinetic parameters for the patients 
on Formulation No.2 were compared to those on Formulation No. I and being similar (using a 
comparative across study I-test), the firm concluded that the formulations were bioequivalent. 
Based on population PK analysis by the Division, formulation as a covariate was not significant. 

II . PHARMACOKINETICS: 
The label has under dose administration that docetaxel i .. to be given at I 00mglm1 as a one hour 
infusion. Docetaxel follows a three companment model, when plasma levels are sufficiently 
above the LOQ. The pluma levels obtained above a dose of7S mglm1 tend to follow a three 
compartment model, whilst patients below this dose tend to show plasma levels that tit to a two 
compartment model. Terminal half-life is unaffected by infusion duration (two-, three- or six
hour infusion times tested in T AX004). Mean CL in the same study was slightly lower after the 
six-hour infusion ( 16 L/h/m1 as compared to 21 L/h/m1 ). 

T AX002 studied doct:taxel given as a 24-hour infusion. Pluma levels of docetaxel were too low 
to give the terminal phase. AUC (3. S µg. h/mL at 70 mg/m1 

) for this longer infusion rate was 
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similar to shorter infusions of one to two ho\l~s. At highest dose of 90 mg/ml there was some 
non-proportionality shown (mean clearance was 46% lower than clearance after 70 mg/m2 dose). 
T AXOOS studied docetaxel as one-hour infusion given on a biweekly basis. Inconsistent results 
regarding comparison AUC Day 1 vs. Day S were shown in two patients with' full PK samples 
available: one patient showed AUC for Day 1 being higher in value than for Day 5 and in the 
second patient the reverse was shown. Docttaxel wu measu:ed in the pleural fluid of one breast 
cancer patient given a dose of SO mg/ml and levels peaked at SO ng/mL (less than S% of mean 
peak plasma level) and remained mea.,urable for up to 18 hours. In measurements taken 4 days 
post-dose, doc;etaxel could no longer be measured in the effusion. Note in this study almost all 
patients including the one with pleural measurements were given docetaxel as Formulation 1. 

T AXOOJ studied multi-dose PK. Docetaxel was given as a I hour infusion daily every day for 5 
days every 3 weeks. AUC,,.,. was compared since much lower doses at any one time were being 
given and the LOQ was reached sooner. Assay validation infonnation was incomplete for this 
supportive study. 

The phannacokinetics were described from a population analysis model using NONMEM 
program (version IV). The pharmacokinetic infonnation used in the population model was 
collected from several ongoing clinical trials; most of the patients were on the 100mg/m2 dose as 
a one hour infusion and all information was frum the first cycle of treatment. The influence of 
patho-physiological covariates on the clearance of docetaxel was investigated in the population 
model. An index set of280 patients were initially analyzed which included 26 Phase I patients. 
Validation was obtained from a separate set of267 patients (Phase 11 alone). The model was then 
refined using a combined set of 547 patients. The basic model showed inter-patient variability of 
SO% CV. Clearance was related to age, AAG level, BSA and hepatic function. The hepatic 
function index was set to one when SGOT">60 IU or SGPT">60 IU and ALKPH>JOO IU, 
otherwise it was set to zero. AAG level and the hepatic function index have the greatest influence 
on inter-patient clearance variability. Later model refinements included albumin as a covariate 
also influencing clearance Final population model: 

"CL= BSA (6 I+ 6 1 AAG + e, AGE + e, ALB) (1-6,. HEPl2) 
where 6 1 • 22.1, 6 1 • -3.SS, 61 • -0.095, 69 = 0.225, 614 • 0.334 

HEPl2 represents an interaction tenn between HEP! and HEP2. HEPI is defined as SGOT>60 
or SGPT>60, HEP2 is defined as ALKPH>300 

The final model showed that the unexplained variability in clearance was reduced from around 
50% to 33%. The residual variability was low at a CV% of20.5 in that it was close to the assay 
variability (%CV) of up to 15 at the LOQ. 
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Phannacolcinetic parameters from the Phase I (expreued u means) and from the final population 
model for an average patient with mean covariate values can be compared: 

PK Parameter Phase I Studies Mean Population Model Average 
Patient 

tl/2 hours 11. l 11.4 

CLLJh/m2 21.0 20.6 

VssVm2 113 83.2 

The parameters ate close except for Vss which is more a reflection of the two methods of 
determination. 

The Phase I trials TAXOOI and TAX006 pharmacokinetic data were analyzed both by the two
stage approach and were incorporated into the population analysis. 

The effect of several cycles of therapy wu addressed in TAXOOl and TAX006. This wu not a 
formal study, just observations on the terminal half-life and CL 'talues in two patients in each 
study who were followed anywhere from 2 cycles to 7 cycles; clearance was stable across cycles 
for patient with a mean of 19.4 1Jh/m1 (:1:2.05). 

Protein binding: 
In vitro binding studies show that docetaxel is 94% bound at concentrations µglmL mainly to 
serum albumin, AAG and lipoprotein. Polysorbate 80 which is an excipient in the IV 
formulation, at concentration range of µglmL, did not significantly affect the serum 
binding of docetaxel. In plasma samples collected from three cancer patients (T AXO 16) 
docetaxel wu 98% bound to protein. Neither cisplatin (SO µglmL), doxorubicin (500 nglmL), 
etoposide (10 µglmL), vinblastine (JOO nglmL) nor dexamethasone (50 nglmL) displaced 
docetaxel (I µglmL) from its protein binding sites. 

Binding parameters to isolated proteins were estimated and simulations predicted a slight increase 
in binding to 95.1 % (fu decreased by 20 %) in cancer patients with severe biological syndrome of 
inflammation (increased I-acid glycoprotein levels). 
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III. METABOLISM: 
From a study in 3 cancer patients where 14C-docetaxel (100 mgtma was infused in 1 hour) it was 
found that fecal excretion is the major route of elimination of docetaxel ·reiated radioactive 
compounds. (TAX016- 14C labelled docetaxel mus balance study in cancer patients). The tinn 
accounted for about 70% of total doae administered in the feces. About 6· '1°/o ofthe total dose 
administered was found in the urine. 78·81% of the total dose administered WIS acllOunted for 
in this radioactive mass balance study. The main metabolic route is through a serie:s of oxidations 
of the tert·butyl ester group on the side-chain. The alcohol derivative is identified IS RPR 104952 
(metabolite VI) and is the main one found in the urine, but is also produced by degradation of 
docetaxel. Less than 8% of the total radioactivity was parent compound. In the feces the main 
metabolite identified is cyclized acid XVI (RPR 104943). These metabolites are 30 and 140-fold 
less active in vitro respectively, than the parent. See the review of this study for structural 
identity of the metabolites mentioned here. 

From work in human liver sut cellular fi'actions, CYP3 A isoenzymes are responsible for the 
metabolism of docetaxel. Potentially co-administered drugs such as cimetidine, ranitidine, 
paracetamol (acetominophen) or diazepam were not found to inhibit docetaxel metabolism in 
vitro. 

IV. DOSE AND DOSAGE FORM PROPORTIONALITY: 
The effect of dose WIS investigated in T AX004 where patients were given increasing doses from 
40 to 100 mglm1 . AUC showed dose proportionality between 40 to 100 mglm1. The study used 
!l 6-hour infusion time. Dose proportionality WIS also investigated in T AXOO 1 where AUC WIS 

dose proportional between 70 to 11 S mglm1 
. 

V. SPECIAL POPULATIONS 
a. Renal lmpainnent: 
This was not studied as a separate study, however plasma c1 eatinine was a covariate used in the 
population phannacokinetic analysis. Inclusion of this covariate did not improve the model. 
Creatinine concentration for the full dataset ranged from µmoVL (mean 83.5 :1: 

18.70). F.xtremes in plasma creatinine clearance were not in the dataset. Only a small amount of 
unchanged drug is excreted renally. 
b. Hepatic Impairment: 
Several covariates were used in the population PK model to iiddress the effect of markers ofliver 
dysfunction on clearance. The effect of moderate hepatic dysfunction (Ill shown by elevation of 
SOOT or SGPT and alkaline phosphatase) may be of clinical relevance, since there can be a 33 
% decrease in clearance. This was apparent in a small number of patients in the study group ( 18 
patients out of S47 i.e. 3.3 % of the whole population). It should be noted that patients with 
severe hepatic impainnent were not eligible to participate in these Phase II trials. An observation 
was made that the presence of liver metastasis per se was not found to alter clearance. The effect 
on the metabolites was not addressed by the finn. 
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c. Elderly: 
Age wu used u a covariate in the population PK model. The magnitude of age B"ld albumin 
effects were relatively unimportant in the final model. The need to dose adjust in the elderly is not 
considered to be necessasy since there is a 6. 7 o/o decrease in clearance for patients 70 year old 
and the otrect of body size is already accounted for by adjusting the dose to body surface area. 
d. Gender: 
Gender wu used u a covariate in the population PK model. No ditrerence in clearance was 
shown between males and females. 
e. Race: 
The firm did not address the effect of race on clearance since the European studies did not record 
the race of the patient. This was analyzed u a separate analysis by the Division (Dr. Zannikos) 
and found not to imoact on the population pharrnacokinetics. 

VI . DRUG INTERACTIONS: 
No formal in vivo drug interactions were studied. Implied drug interactions are from drugs that 
are common substrates for the cP4SO JA pathway and in vitro inhibition of docetaxel metabolism 
was shown by ketoconazole and nifedipine and to a lesser degree by erythromycin. In study 
Biodyn # 1728, docetaxel at SµM wu not inhibited by the CYPJ A -mediated metabolized drugs 
S-fluoroura~il. cytarabine and cisplatin In vitro. Anticancer agents that did not have the CYPJA 
common pathway and were able to inhibit the metabolism of docetaxel In vitro were doxorubicin 
(lOOµM), vinorelbine (100 µM) and vinblutine (100 µM) at 86%, 63% and 44% inhibition in 
vitro. This study can be described u an attempt to address drug interaction in vitro but is not 
definitive (see comments to send to firm). 

VII . PHARMACOKINETIC/PHARMACODYNAMIC RELATIONSHIPS: 
Some attempt wu made using sigmoid Emax model to look at maximum neutrophil decrease vs. 
AUC relationship. T AX002 also looked at same PK/PD model , but the parameter AUC50 was 
higher than after shorter infusions. The firm also undertook further PK/PD modelling using 
logistic regression and hazard analysis. Clearance estimates were obtained from Bayesian 
estimates using parameter estimates from the final population model as priors and also from 
predictions by the final population model using only individual covariates. The clearance 
estimates were then expressed in terms of factors or ratios, so that ClJ is an individual clearance 
and mean CL is the average clearance for the population. The following summarizes the results 
from tht: PK/PD analyses: 
Multiple factors were assessed by adding to a core model and testing using the log liklihood 
statistic. In terms of response: 
AAG plasma level proved to be significant as a predictor of response (p-0.02) in breast studies. 
The odds of response .;~creased by 52% for each mg/I.. increase in AAG plasma level. Addition of 
the PK factors did not 1m~e the model. AAG plumalevel proved to be significant as a 
predictor of response (p<0.01) in lung studies. The odds of response decreased by 64% for each 
g/L increase in AAG plasma level. 
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In terms of toxicity, the odds of Grade IV neuiropenia: 
decreased by 16% when baseline neutrophils increased by I X IO' IL, 
d!l5rel.!led by 85% for each g/L increase in AAG 
increased by 90% for patients with prior Chemotherapy 
increased by 4X for each unit increase offi (fl is a factor defined as the ratio of mean CUCLj) 
which means that clearance decreased two fold. 
The risk of fluid retention was: 
increased l .6X for female patients 
decreased 33% with lg/L increase in AAG 
decreased by 25% when protein levels increased by l O g/L 
decreased by 35% when steroids were included in the premedication 
increased by 20% for unit increase in fl implying a two fold decrease in clearance or this can also 
be interpreted as an inc"ased risk of l OOAi for each additional 100mg/m2 course. 
decreased by 13% with each additional organ involved. 

The strong trend in AAG plasma levels as a predictor to toxicity in temis of fluid retention and 
Grade IV neutropenia is noted and needs further investigation. The implication of steroids being 
of benefit is muddied by the various premedication schedules used and needs to be clarified in 
some way. The tinn have not addressed the mechanism behind the high incidence of fluid retention 
and AAG levels and the paradoxical relationship of clearance. The drug is highly bound and has a 
relatively low clearance (restrictive), so the expectation is as the protein levels rise, clearance 
decreas.rs since the fraction unbound decreases. Therefore greater exposure to total drug as 
oppose,.io free (unbound) means the expectation of higher incide::;e ofneutropenia. Again it 
must be emphasized that this analysis was from studies that were not randomized control trials. 

YID. FORMULATIONS: 
Formulation l consists of docetaxel 15 mg in a 50:50 mix of dehydrated alcohol and polysorbate 
80 in I or SmL vials. Formulation 2 consists of docetaxel 80mg/2 mL or 20 mg/O.S rnL in 
polysorbate 80 alone. Formulation 2 is the to be marketed formulation. These are further diluted 
before administration. 

IX . DISSOLUTION: 
NIA 

X. ASSAY: 
HPLC with UV detection. There is a solid phase extraction step involved for sample preparation. 
Range • ng/mL in plasma and urine. Samples were diluted to be within the calibration 
range. The method used by investigators was cross-validated using selected plasma controls and 
patient samples at the firm's analytical laboratory. 
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GENERAL COMMENTS: 
These comments are important and need to be addressed by the firm: 
1. Tho firm needs to study In villO potential dNS interactions between docetaxel and dNSS shown 
in vitro to be potentill intenctins agents, possibly through tho use of adverse event databases. 
The firm need to address tho effect of doxamethasone on the plwmac:olcinetics of docetaxel. 
2. The firm needs to investigate fiuther tho mechanism behind tho trend for AAG to be a 
predictor of toxicity and/or response. 
3. The firm needs to investisato tho potential interaction between itraconzolo and docetaxel on 
the basis of an interaction being shown for ketoconazolo in vitro. 
These comments are for information and scientific interest: 
4. Future submissions on PK studios should include the domosraphics on the patients/subjects. 
S. Tho firm may want to consider investigating levels of docetaxel (bound and free) and its main 
metabolites in samples 1i'om pleural effilsions over several cycles of treatment in order to relate 
toxicity to lovel1. A spano A111pling approach could alao be taken . 
6. From tho in vitro liver microaomal studios: It would have been useful to have characterized 
the metabolites, ospocillly tho predominate metabolites M2, M3 and M4. The Dixon plots for 
determination of K,11 needed more experimental points, sampling between S and 10 µM 
ketoconazolo (microlOIDO bitches HL lS and HL 23) or betweC!n 2.5 and 10 µMin other batch<:s 
for more scatter of poinb across tho concentration range for linear regrosaion determination. The 
authors suggest that there was a high correlation of Ml, M2 and M4 with erythromycin N
demethylase activity. Correlations need to be more appropriately expreuecl in terms of r2 rather 
than r values. The correlation with total metabolites r-0. 7698 then becomes r2 -0. 5926 and the 
highest r value for the correlation of activity with M2 where ..-0.8330, becomes r2-o.6939. At 
these values the correlations may net be definitive and further evaluation with for instance 
expressed systema is 1Uaested. There is a need for further work using JA expreuecl systems and 
anti-P450 JA for ddlnitive conclusions to be made. The histosram ofmicoaomo number vs. total 
metabolites in (pmol/minlmg P) shows values ranging from about 20 to 160 pmol/min/mg not 6. 9 
to 164.7 pmol/min/mg u described in the abstract. This does not seem to suggest high variability 
as stated by the authors. 

7. The foUowing was noted &om the report on study Biodyn #1728: the peak appearing after IS 
minutes was not identified and its impact on the assay concentration of docetaxel was not 
described, if it is say the 7-epimer of docetaxel. From study Biodyn # 1728: no rationale was 
given for tho incubation time of 60 minutes, this seems rather long. No rationale was given for 
using substrate diappearance assay for incubates with liver mierosomes rather than product 
formation method. 
The effect of anticancer dNp on docetaxel biotransformation was studied in Biodyn # 1728 Exp # 
27. The impact of tho results would have been put into better perspective if there was an 
additional control substance such as ketoconozole for comparison. 
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PHASE I AND PBARMACOKINETIC S11JDY - pivotal 

TITLE: Phase I and phannacokinetic study ofdocetaxel given as a short IV infusion TAX 001, 
Vol. 1.61 pa1e 6-3-15. 

OBJECTIVES: 
I. To detennine the MTD of docetaxel when given as a short {minimum I hour) IV infusion. 
2. To detennine a) qualitative and quantitative toxic etfects and then test whether a new 
formulation (Formulation #2) could be recommended bued on ob11erved tolerance b) a safe 
schedule (dose and time interval) for future Phase D trials c) basic pharrnacokinetics in man, and 
d) any antitumor effect. 

Clinical Investi1ator and Site: 
Clinical Study Dates: June 21 1990 • May 13 1992 

Subje~t Demo~raphlcs: . Baseline Characterlatlcs of All Treated f"at1ents 
(not given specific to PK patients) 

Initial planned doaa-level (mg/rn2) 

' I 
5 10 20 30 40 55 70 85 100 115 I 

I 

I Number ot patients 3 3 6 4 4 6 5 16 11 8 

Sex (M/F) 1/2 211 115 113 113 1/5 114 3113 4f7 1f7 

Age (years): 

Median 58.0 55.0 56.5 so.o 50.0 67.5 51.0 52.0 55.0 54.5 

Range (57· (48· (37· (41· (46· (58· (47· (36· (45· (35· 
69) 65) 62) 58) 56) 69) 59) 66) 63) 69) 

Dru1 Supplies: Docetaxel 15 mg/mL in SO"lo polysorbate 80 and 50"/o dehydrated alcohol 
(Formulation #1) and Docetaxel 40 mglmL in polysorbate 80 (Formulation #2). 

S11JDY DESIGN AND DOSAGE ADMINISTRATION: 

All 
doses 

66 

16150 

55.5 

(35·69) I 

Phase I dose-escalating, open-label, non randomized, dual-center study. Doses were escalated 
with three to six patients at each initial plaMed dose starting at S mg/m2 and ending up at 11 S 
mglm2 (modified Fibonacci). Doses were infused over one to two hours every 2-3 weeks. 

BIOLOGICAL SAMPLING: 
Blooc samples were collected at pre-infusion, O.Sh after start of infusion, every hour during 
infusion and if infused longer than one hour, S min prior to end of infusion and S, 10, 20, 30, 60 
and 90 minutes, 2, 3, 4, 6, 8, 12 and 24 hours post-infusion. 
Urine was collected pre-infusion and at timed intervals up to 24 hours post-dosing.. Every patient 
had blood and urine samples obtained for at least the first cycle of treatment and'blood and urine 
was sampled the same in patients followed tor cycle 2. One patient had ascites samples drawn as 



per the sampling schedule for blood. 

ANALYTICAL ~ODOLOGIES: 
Analytical Site: RPR, Antony, France. Analytical Dates: September 17, 1990 to October 31, 
1992. 
Specificity: Validated method used. 
Linearity: 10-SOOO ng/mL range 
LOQ: I 0 ng/mL 
Precision: Inter-day %CV QC 20 ng/mL 11 o/o and QC 1000 ng/mL 6% Recovery: Validated 
method used. 

PBARMACOKINETIC RESULTS: 
Two or three compartment :nodels were titted to the individual data.. The model that was the 
best fit was chosen according to the AKAIKE criterion. The maximum % decrease in neutrophil 
count was calculated according to the formula: 

., d pre-treotnte12t count-nadir count X 100 ,. ecreasr 
.11re-treatnt11nt count 

and using the following sigmoid E,... modr!: 

Data were available for 22 patients. A plot of the maximum neutrophil decrease (nadir) versus 
AUC (area under the plasma docetaxel concentration curve) shows a significant relationship 
(sigmoid E_ model, figure 1). The AUC50 estimate is 1.12 h.µg/ml, with a sigmoidicity 
coefficient k estimate of 1.36. The package used was SIPHAR (SIMED). 
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Figure 3 : Sigmoid Relationship Between Neutrophll Maximum % of Decrease and 
Docetaxel AUC 
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The patients receiving S and 10 mg/m2 dosing had unquantifiable drug plasma concentrations. 

A two compartment model was used for dose levels of20, 30, 40, SS, and 70 mglm2 and a three 
compartmental model for dose levels 70, BS, 100 and I IS mg/m2. Mean pharmacokinetic 
parameters are summarized: 

Table 28: Mean (SD) Pharmacoklnetic Parameters (TAX001 Study) 

Dose Nbot tntus. Peak I 112 I 112 I 112 AUC CL Vss Urinary 
Pts. time Cone. a ~ l excretion 

(mgim') (h) (µg/ml) (mm) (h) (h) (h.IJg/ml) (lltvm2) (llm2) (%dose) 

5 nal 1.40 0.13 . . . . . . 2.2 

10 n.1 1.00 0.08 . . . . . . 

20 n.~ 1.00 0.82 9.1 2.2 . 0.96 20.8 16 1.7 

30 na3 1.58 0.64 4.1 4.6 . 1.26 24.9 81 . 
10.801 t0.451 11.4\ 12.8\ . 10.34\ 16.31 1611 . -40 n.1 1.00 0.42 6.6 4.6 . 0.74 54.0 190 1.1 

55 n-3 1.68 0.82 6.o· 2.0· . 1.42" 40.0" 39• 2.7' 
10.751 10.38\ 12.s1 IQ.SI . 10.371 110.51 13'(\ 11.31 

70 n-3 1.37 1.91 3.8 1.3 4.1 2.79 26.7 16 3.3 
10.531 10.311 11.21 10.71 . 10.851 18.21 151 11.61 

85 n-6 1.61 2.42 4.o·- 0.9""" 13.6- 4.10- 22.S- 72""" 2.1 
10.411 10.921 12.71 10.31 16.11 11.311 l7.71 1241 11.5\ 

100 n-4 2.03 2.41 4.5 .. 0.8 .. 18.5" 5.93 .. 11.0- 95" 3.0 
10.091 10.351 13.21 10.51 110.71 10.531 11.51 1621 12.21 

115 n-4 1.84 2.68 3.0 0.6 9.5 5.19 22.2 53 2.6"' 
10.281 10.931 11.11 10.31 15.81 10.161 10.71 1391 {1.31 

-: no result •: n-2 ••: n.3 •••: n.S 
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Table 32: Individual Pharmacokinetic Parameters (TAX001 Study) 

N• Pat Dose Dose Inf. Peak t 112 1112 t 112 AUC Cl.. Vss 24 h Uri. 
ii dent Time Cone. a. 8 ~ excr.('IO 

IN'cycle mgtm• mg (h) (µgtml) (min 
) 

(h) (h) (h•µgtml) (VIVm1) (Vm'l of dose) -1 5 9.5 0.13 . . . 2.2' - - ·-5 10 18 0.08 . . . . 
7 - ·- 20.75 16 1.7 20 32 0.82 0.96 
14 50 - ·- 18.29 12 30 1.15 1.64 .....__ - ·-16 30 47 0.28 0.97 30.83 105 - - ·-16 30 50 0.49 1.18 25.50 127 . l 
- - ·-18 40 60 0.42 0.74 54.00 190 1.1' 
]I 55 90 - ·- 32.60 15 1.13 1.69 1.8 

- ·-
+= 22 55 .82.5 0.40 . . - -24 55 85 0.94 1.15 47.43 63 3.6 

Ts ~ 
...... . -

70 115 2.24 1.98 35.31 13 
Ts 70 

...... 
115 1.61 2.71 25.82 13 2.2· 

31 70 ~ 
..... 

115 1.89 3.68 19.03 22 4.4' ,_ ..... 
32 85 133 1.53 3.02 28.12 78 1.3' ,_ ~ I-
35 es 150 3.S9 4.87 17.46 98 2.2' 

36 - ...... 
85 135 3.43 4.28 19.84 56 o.5' 

38 - ...... 
85 160 2.53 : 5.77 14.74 89 3.1• 

J 

- ...... 
~ es 130 1.57 . . - 1.6 - ..... 
S2 85 145 1.84 2.58 32.99 40 37 .....__ - ·-43 100 166 2.89 ! 5.36 18.65 30 s.1• .....__ - ·-46 100 170 2.33 6.40 15.62 153 0.7° .....__ - ·-47 100 140 2.35 6.02 16.62 103 4.7' 

"51' - ·-100 160 2.06 . . . 1.6° ,___ - ·-58 115 171 2.40 5.30 ~1.70 104 . .....__ - ·-591 115 173 1.97 4.98 23.10 60 1.5' .....__ - ·-60. 115 180 2.31 5.32 21.62 33 2.3' 
6s 

. ·-115 200 4.04 5.17 22.23 14 4.0 

• : no resuh II : formulation N"2 • : 0 • 12 h excreiian 
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---------------------------------------------------------------------------
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Time: 10:17:24 
Data set : llEUTRO\ 

---------------------------------------------------------··-----------------
The a1niaization al9or1thm us•d is : POWELL 
The •tructural modal 1• : 

SiqTllOid Ellax aquat1on 
The modal has bean f1tted to data us1n9 we19ht•d least squares algor1thm 

w~th the we1qht1no f•ctor • 1 

Pharmacodynam1c Modal Parameters 

CEl50l • 1. 1468 gamma • 
---------------------------------------------------------------------------

The nodru9 £ff has be•n f1xed to • 0.00 

------------------------------------------------------------------------·-· 
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STATISTICS: 

A linear regression analysis wu carried out to determine the relationship between AUC and dose. 
AUC was found to increase proponionately to dose. A significant linear relationship was found 
(r2-0.7839, p<0.0001) and the intercept was not significantly ditferent from 0. Clearance was also 
found to be dose independent with a mean of21. l:i:S.3L/h/m1 between dose of BS and 115 mg/m1 

The patient {No. 1st cycle, 40 mg/m1 dose) in which meuurements were made in the ascites, 
showed that docetaxel remained within the ascites at a level of23.4 :I: 3.5 ng/mL for 12 hours and 
at a level of 14 ng/mL at 24 hours. This patient had a Cmax of 420 ng/mL and a CL of 54 Uh/m2

. 

In TAX 005, another study, dNg could not be measured in the ascites. 

COMMENTS 

I. Sigmoid relationship lool:s quite dubious. A better attempt at investigating a PK/PD or toxicity 
relationship can be found later in the submission. although this was not outlined in the final summary 
repon on the Phannacokinetic Section. 

2. Infusion times varied therefore the Cmax concentration was also variable. 

3 . The finn made statements comparing two individual patients' phannacokinetic parameters who 
had been given Formulation #2 . to the rest who had been given Formulat:on #1. 
Comparisons were also made for two patients' . . phannacokinetic parameters who 
had data for cycle I and cycle 2. Comparisons such as these can only give an impression of 
similarities or ditferences. Definitive conclusions can only be drawn from comparisons within a more 
formal statistical setting. Again an individual observation was made in one patient from whom 
docetaxel was measured in the ascites. 



PHASE I STIJDY WITH PllARMACOKINETICS • pivotal 

TITLE: Abbreviated .Phase I Study of RP 56976 Administered u One Hour Infusion to Cancer 
Patients (TAX006 VoLl.67 pa1e 6-M) 

OBJECTIVES: 

9 

To c:onfinn the MAD or MTD reached in the first Phue I clinical trial uaina the same schedule of 
administration but fonnulation #2. 

Clinic.I Investl1ator and Site: 

Clinical Study Dates: October 18, 1991 to May 7, 1992. 

Subject Demo1raphics: N•lO, 5 female and Smale. Median age •51.S range 41·65. 
dosed at 70 mg/m1 and 7 patients dosed at I 00 molm1

. 
1 1 MZ 1 I •mtr 1 ..:rein' aw11111l"'ND 1 ...,1a .,. .., 

ws1IN'I' I 1 I I IWIUft'ID I CALCW1111> aw a ••Cl - , ,,.. .• , 1- , .. , I 1•.i I IN\ I IN\ ---,--,-, 
I n I r m I u.so I t.JO 

I ,. I M ''' I ••. !IO I l.t\ 
I I I 

so I M no I 11.IXI I 1.11 
I I I I 
I tt I • 111 I 12.IXI I t.90 
I I I I 
I !J I , 172 I A4.00 I l. 'JA 
I I I I 
) 41 I r IA7 l AJ.00 I 1.71 
I I I I 
I 41 I • m I 14.IXI I z.01 
I I I I 
I 0 I M 111 I AO.IO I 1.71 
I I I I 

1 •• , l 

l.M I 
1.11 

l.91 

I.•• I 

I. II I 
1.01 I 

I 
.. " I 

0 

0 

0 

0 

I !IO I r I 17! I •o.IO I 1.71 
I I I I I 

I. ll I 
I 

3 patients 

Drug Suppues: Joc~ax~r ~u'mlilrnl 'rn'°po11ysoli>'ite ao. 
and CB 5545. 

rblibJJrilaon JJ. . .isatch No. CB 4993 

STUDY DESIGN AND DOSAGE ADMINISTRATION: 
70 or 100 mg/m1 as one hour infusion every 3 weeks. Non-randomized, open-label, dose-ranging 
study in patienu with malignant solid tumors. Three patients were entered at 70 mg/m1 and since 
there was toleration a further seven patients were entered at a dose of 100 mg/m2. At least two 
cycle~ of treatment were given. 

BIOLOGICAL SAMPLING: 
Blood samples collected at pre-infusion, O.Sh after start of infusion, 5 min prior to end of 
infusion and S, 10, 20, 30, 60 and 90 minutes, 2, 3, 4, 6, 8, 12 and 24 hours post-infusion. 
Urine was collected pre-infusion, 0-6, 6· 12, 12-24 hours. E.-ery patient had blood and urine 
samples obtained for at least the first cycle of treatmeAt: Two patients had samples taken during 
multiple cycles (6-7). 



ANAL \'TICAL METHODOLOGIES: 
HPLC with solid phase extraction. 
Analytical Site: RPR Inatitut de Biophannacie, Dept. ofBiodynamics ANTONY, France 

Analytical Dates: October 23, 1991 to September 22, 1992. 

Speclnclty: Run according to a validated method shown to be specific. 
Unearlty: 10-2SOO ng/mL 
LOQ:lO ng/mL 

Precilion: QC for low, medium and high concentrations were summarizeJ for different 
dates/runs The three QC concentrations were not necessarily run on the same date. Inter-assay 
CV"/o was adequate. 

Recovery: Not reponed. 

PRARMACOKINETIC RESULTS: 
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Docetaxel showed an increue in plasma concentration 30 minutes after the stan of infusion. Two 
and three companmental analysis of the data were undertaken. Comparing the AKAIKE 
criterion, the observed plasma concentrations were best fitted by the three companmental model 
at both dose levels (70 and 100 mg/m2). Mean Pharmacokinetic parameters were outlined as 
follows for the first cycle of treatment. 

DOH 

mgim• 

70 

100 

Mear1 Pharmacoklnatlc Parameters (SD) After First Cycle 01 
Treatment 

Nbol Puk t 112 Q t 112 p •112 y Aue CL VH 24h 
Patlenta Cone urinary 

ext,. 
lion 

""""' mlnutea mlnutaa houra h'119'1"I Ulllm' Um' (%) 

3 2.57 3.7 23.6 6.8 3.48 24.3 47.2 1.s·· 
(0.64) (0.5) (7.2) (1.6) (1.12) (8.2) (13.3) (, .5) 

7 3.61 5.4' 45.5' 18.0' 4.59' 22.4' 149.3' 4.o··· 
(0.IM) (0.9) (14.1) (10.3) (0.78) (4.1) (137.6) (1.2) 

• n • 6: •• n • 2: ••• n • 5 

The drug plasnu profiles for individuals after the lower dose of 70 mg/m2 showed a different 
terminal half-life due to the limitation of detection of the assay at these lower plasma levels. This 
contribution of the terminal ponion of the curve is said to contribute to about 20% of the total 
AUC. Calculations of AUC and CL at the lower dose were said to be affected only slightly. 
Mean clearances were similar between the two doses. The 111ean Vss was dijticult to compare due 
to not being able to describe the terminal half-life adequately for the lower dosed plltients. There 



11 

was a low urinary excretion of docetaxel with a mean of J .J :i: 1.6% in 24 hours. 

After Repeat Cycles: · 
Two patients had the pharmacokinetics dNCribed for multiple cycles; t. )th had received 
100mg/m2

. 

Patient# Total # cycles with data 

1 to 7 

l to 6 

Observation 

Increasing plasma cone. during 4-Bh at 
cycles 6 and 7. PK parameters very similar 
to first cycle . Clearance constant across 
cycles. 

Increasing plasma cone. during 4-8 h at 
cycles Sand 6. Gradual decrease in CL 
during treatment ( 41 % reduction fro1o; cycle 
I). Decrease possibly due to changed 
hepatic function. 

TABLE 3 :OOCl!TAXEL MEAN (SO) PHARMACOKINETIC PARAMl!TERS IN PHASE I STUDIES 

FOLLOWING SHORT IITTRAVENOUS INFUSION 
STuOYCOOf TAX001 TAX006 

Doll! (MOIM') 70 85 100 70 100 
NUMl!l!R OF P"Tll!NTS 3 6 " 3 7 

INFUSION DURATION (H) 1.4 1.6 2.0 1.1 1.1 
(0.5) (0.4) (0.1) (0.1) (0.1) 

PEAK (i,O/ML) 1.91 2.4'1 2.41 2.57 3.61 
(0.32) (0.9) (0.35) (0.64) (0.94) 

AUC (..4/WL.H) 2.79 4.1" 5,93• 3.4'8 4'.59" 
(0.85) (1.3) (0.53) (1.12) (0.76) 

T% (H) 4'.1" 13.(1" 18.5" 6.8 18.ou 
. (6.1) (10.7) (1.6) (10.3) 

CL (LIHIM') 26.7 22.6" 11.0• 24'.3 22.<lu 
(8.2l (8.2l (1.5) 18.2) (4'.1) . 

Vss (LIM') 16 7c 95• 47 149u 
(5) 1'24) (82) (13) 1138) 

24H-URINARY (%OF 0051!) 3.3 2.1 3.0 1.8 4.0 
ExCRfTION 11.8) (1.5) 12,2) l1.5) 11.2) ,/ 



Figure 1 : Pla1me Concentration Profile Following First Cycle of 
. Treatment (Patient 
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Figure 2 : Plasma Concentration Profiles Following 7 Cycles of 1 Hour 
Docetaxel Infusion Every 21 Days 
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CONCLUSIONS: . 

The firm conclude that the phannacokinetic profile was similar to that observed with Formulation 
#1 in other studies particularly TAX 001 (observational). 

COMMENTS: 

One patient followed over multiple cycles gave some indication of consistent clearance over time. 

The mean cleara11ce was sir:1ilar at the two dose levels of 70 and I 00 mg/m2 . 
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DOSE ESCALATION AND PBARMACOKINETIC STUDY ·supportive 

TITLE: Phase I trial ofRP56976 administered u a six hour infusion every 21 days (TAX 004, 
Vol.1.77, p11e 6-19-17) 

OBJECTIVES: 
To detennine: 
l. the maximum tolerated dose of docetaxel administered u a six-hour infusion every 21 days 
2. the qualitative and quantitative toxicities 
3. recommended dose and schedule (6 hour and 2 hour) for phase Il stUdies 
4. buic phannacokinetics in man 
5. any antitumor effect. 

Clinical lnvestiaator 11nd Site: 
Clinical Study Dates: Dec. 14 1990 to Sept. 10 1993. 
Subject Demoaraphics: 
Not given for PK patients. 

Buellne Ch1recterl1tlcs ot all Truted Patients 

1n111a I Planned Dose Level 
5 10 20 40 60 80 100 115 All 

Doses 

14 

I Number of Patients 3 3 3 3 9 14 30 6 71 
I sex IMIFl 112 112 112 112 019 3111 8122 313 18153 
I AGE (years) 

I I Median 73.0 57.0 38.0 40.0 57.0 51.5 56.0 52.S 56.0 
Rancie 

Drug Supplies: 
Batch #'s CB 4579, CB4587: Docetaxel 15 mg/m2 in 50% polysorbate 80 and 50% dehydrated 
alcohol (Formulation #1) and Batch #'s CB 5140, CB 5327, CB 5363, CB 5545: Docetaxel 40 
mg/m2 in polysorbate 80 (Formulation #2). 

STUDY DESIGN AND DOSAGE ADMINISTRATION: 
Phase I, dose escalating, open-label, nonrandomized, single-center study with groups of 3 new 
patients at each initial dose level. Pharmacokinetic data were obtained in 51 patients who 
received docetaxel dose levels ranging from 5 to 115 mg/m2 as 2·, or 3- or 6-hour infusions . 
Thirteen patients receiving docetaxel dose levels 100 and 115 mg/m2 as 2- or 3- hour infusion 
were also investigated for phannacokinetics of the vehicle polysorbate 80. 

BIOLOGICAL SAMPl -ING: 
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BIOLOGICAL SAMPLING: 
Blood sampling varied according to the rate of infusion: 
6 hour infusion: 30. 60 minutes and 2 hours, 4 hours into infusion, end of infusion and 5, 15, 30, 
60, 90 minutes and 2, 3, 4, 6, 8, 12 and 24 hours post infusion. 
2 hour infusion: ~o. 60, 115 minutes into infusion, at end of infusion and 5, 10, 20, 30, 60, 90 
minutes, 2, 3, 4. 6, 8, 12 and 24 hours post infusion. 
3 hour infusion: 30, 90, 115 minutes into infusion, at end of infusion Md 5, I 0, 20, 30, 60, 90 
minutes and 2,3, 4, 6, 8, 12 and 24 hours post infusion. Urine was collected pre-treatment and 
daily over two days following administration. 
The sampling for polysorbate was the same as that for docetaxel. 

ANALYTICAL METHODOLOGIES: 
HPLC with UV detection. 
Analytical Site: 
Analytical Dates: 11/91 to 9/92 
Specificity: Not given as chromatograms but some patients excluded due to interfering peaks 
Linearity:Range 15 to 1500 ng/mL plasma and 15 to 4000 ng/mL for urine. 
LOQ: 15 ng/mL 
Precision:No inter or intra-assay given. Only some cross-validation information to RPR method. 
Different extraction method used to that ofRPR. Up to 35% difference in accuracy shown for 
some QC samples. Cross-validation continued with patient data sent to RPR. Again differences 
shown, but overall noncompartmental derived pharmacokinetic parameters close but individual 
concentrations differed as much as 44%. 

PHARMACOKINETIC RESULTS: 
Irrespective of the dose or the duration of the infusion. postinfusion concentrations declined 
rapidly in a multi-phasic profile. Mean half-lives of the first two phases were 5 minutes and I. 6 
hours, respectively and mean half-life of the terminal phase determined at dose levels ~ I 00 mg/m2 

was 13.6 :1: 9.6 hours (n•28). Total clearance estimated at dose levels 40 to 115 mg/m' was 
constant with a mean value of22.2 :1: 7.1 Uh/m2 (n-42). Thus, pharmacokinetic parameters 
estimated in this study were similar to those found in the two pivotal studies T AXOO l and 
TAX006). 

The influence of the infusion duration on pharmacokinetic parameters at a constant dose level 
(I 00 mg/m2) showed that, Cmax and the average concentration during infusion increased 
significantly from 1043 to 2469 ng/ml and 802 to 1804 ng.iml respectively, when infusion 
duration diminished from 6 to 2 hours, respectively. Terminal half-life was not influenced by 
infusion duration. Clearance estimates following a 6 houdnfusion ( 16.0 :I: 4.9 Uh/m', n=6) were 
slightly lower than after the 2 or 3-hour infusions (24.5 :I: 7.4 Uh/m'. n•l4 and 23.4 :1: 6.4 Uh/m'. 
11=5) (p = 0.0499). Typical profiles after 2, 3 and 6 hour infusions are shown in the figure 
overleaf: 



FIGURE 4: DOC!TAXEL PLASMA PROFIU!S AFT!R 2, 3 AND 6 HOUR INFUSIONS AT A DOSE 
OF 100 Ma/M1 FOR TYPICAL PATll!NTS 
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The effect of dose on docetaxel phannacokinetics was evaluated in patients receiving a 6-hour 
infusion at doses of 40 to I 00 mg/m2• AUC showed a good proportionality with the dose, 
increasing from I. 9 td 6.8 h.µg/mJ. No dose dependence of clearance was observed. This result is 
consistent with linear phannacolcinetics of docetaxel. Urine excretion of unchanged docetaxel was 
at the same level as in the pivotal studies. Mean value was 4.6 % of the administered dose. 

·Tabla 21 : Maan (SD) Docataxa1 Pnarmacok1nat1c l'aramatars. 
Dose Nbol Cmax Cave• Terminal# AUC CL 

(Infusion) Pal. nnlmJ Mimi I 112 (hr) h.•1"1ml l/l\lrnt 
5mgtm2 3 113.9 56.3 . . . 

(6 hr) (50.31 (17) . . . 
10 mgtm' 2 86.2 69.8 . . . 

(6 hr\ (36.3) (22.1) . . . 
20 mgtm2 1 181.9 151.6 . . . 

(6 hr) . . . 
40mgtm' 2 305.7 210.4 16.4 1.9 21.0 

(6 hr) (149.0) (66.8) (18.81 (0.2) (1.9) 
60 mgtm2 2 898.2 482.1 3.0 3.7 16.S 

(6 hr) (362.9) (12.2) (0.0) (0.4) (1.9) 
80 rngtm2 9 867.1 540.0 4.0 3.9 23.2 

(6 hr) (302.2) (197.7) (2.7) (1.6) (8.0) 
100 mgtrn2 6 1042.6 801.9 17.9 6.8 16.0 

(6 hr) (393.4) (225.S) (11.3) 12.31 (4.9) 
100 mgtm2 5 1n•.o 1431.0 13.9 4.S 23.4 

(3 nr) (652.6) 1432.11 (13.0l 11.11 (6.4) 
80 mglm' 1 l:86.8 1238.7 1.95 2.7 29.3 

(2 hr) . . . . 
100 mgtrn2 14 '.:468.8 1804.1 11.2 4.4 24.5 

(2 hrl (1091.5) (566.4) (7.1) 11.41 (7.4) 
115 mgtrn2 3 2475.4 2104.2 15.6 5.8 21.0 

(2 hr) (707.0) (557.1) (12.3) (1.8) (6.1) 

Overall Mun d . . 13.6" 22.2 
SD . . 9.6 7.1 

• : average conc:entratiOn dunng infulion 
# : here are computld arithmetic mean ol T 11210 be homogenous with other reports 
(investigator computed the llannonlc mean. see Appendix II) 
• : tor dole levels <t 100 mg/1112 (n•28) 

Vss 
vrn> 

. 

. 

. 

. 
246 

1304) 

29 
(11) 
38 
(21) 
108 

(101) 
93 

(99) 
19 
. 

76 
(43) 
112 
(74) 

81 
86 



Polysorbate 80 results. 

Polysorbate amount administered to the 13 patients investigated for polysorbate 80 
pharmacokinetics were 2.7 glma (10 patients), 3.6 g/ma (2 patients) and 4.1 gtma (1 patient), 
depending on docetaxel dose and formulation (table S). 

A typical polysorbate plasma profile is shown in figure S and mean pharmacokinetic parameters 
are presented in table S. 

Table !t~ Polvsorbate so Pharmacoklnetlc Parameters. 
Patient Inf. dur Doeetaxel Poly. 80 Cmax t 112 AUC CL Vss 

No lhl -· IAi-» ..... - lhl lh.•""'rnll (flh/mtl IVm'l --

23.80 
Mean 120.D 2.12 543.0 5.06 16.35 
so 30.2 0.71 81.2 0.78 5.07 

Mean 
I I 1122.4 I 4.42 I 402.4 6.99 30.99 

so 37.7 4.99 82.4 1.68 29.39 

Mean I I 1 
,75.9 I 1.52 I 593.6 I 6.12 113.34 

SD 36.8 0.21 79.8 0.82 1 .13 

All mean 6.13 18.03 
SD 1.48 12.70 

• : tormulahon N°1 

• : not included in 1111.'.tn 

18 



Figure 5 : Polyaorbate plasma profile of a patient receiving a 2-hour infusion of 
100 mg/ms docetaxel. 
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Poiysorl>Ate pharmacokinetic was mono-compartmental with a t 1/2 of 3. l ± 3 .5 hours. Cmax ranged 
from l :;.J to 202 µglml depending on the dose given and duration of infusicin. 
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Table 5 : Mean (SD) poly10rbate 80 ph1nn1coklnetic p1rameten. 

2 2.00 100 2.70 6 

2.00 100 3.60 

2.00 I S 4.14 
All 

STATISTICAL ANALYSIS: 

The effect of infusion duration was examined by GLM procedure in SAS with Tukey's 
multicomparison test. As expected Cmax and Cave were significant, but other pharmacokinetic 
param•.:ters such as Vdss, half.Jives and totAI clearance were independent of infusion. However AUC 
was ai'o shown to be significant. 

Linear regression analysis was carried out to determine if there was a relationship between rash and 
polysorbate 80 pharmacokinetics. This approach .1eems naive since the grade of rash is a 
discontinuous variable. Logistic regression seems a more appropriate approach. Also there were only 
two patients studied on Formulation #I. 

COMMENTS: 

There seemed to be a trend towr.rd higher exposure of polysorbate 80 for the same i11fusion rate in 
Formulation I vs. Formulation 2. However this is a comparison ofN=2 vs. N•6 for the same dose 
administered. So only very approximate information is available for conclusions to b.: drawn or 
comparisons made. (Iflinearity is assumed and one normalizes for dose the difference is about 11%). 

No trend toward nonlinear phannacokinetics was observed for different infusion rates. 
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DOSE ESCALATION SnJDV • supportive 

TITLE: A Phase I study of RP 56976 (Doxcetaxel) administered as a twenty-four hour 
continu.>us intravenous infusion every three weeks to cancer patients. (TAX002 Vol.1.69, pa1e 
6-11-14) 

OBJECTIVES: 
I. To detennine the MTD of docetaxel under the studied regimen. 
2. 1'o determine the qualitative and quantitative toxicities of docetaxel; the recommended dose 
t~ r Phase Il clinical trials: the pharmac:okinetics; and antitumor levels. 

Clinleal lnvestl1ator and Site: 

Clinical Study Dates: Nov. 7 1990 to Oct. 3 1991. 
phlcs: Subject Demo1ra 
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Dtu1 Supplies: Docetaxel I Smg/mL in 50% polysorbate 80 and 50% dehydrated alcohol by 
intravenous infusion during 24 hours once every 21 days; Batch #s CB 445, CB 4579, CB 4587. 

STUDY DESIGN AND DOSAGE ADiillNISTRA TION: 
Phase I single-center open-label non randomized study following a modified Fibonacci schedule 
with cohorts of three to six new patients at each initial dose level. No dose escalation within 
patient. Dose range studied: 10 to 90 m!Y'm1

. 

BIOLOGICAL SAMPLING: 
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Blood samples ( 4 mL) collected pre-infusion, 6, 12 hours after start of infusion, end of infusion 
and IS, 30, 60, 90 minutes and 2, 3, 4, 6, 8, 12 and 24 hours post-infusion. Urine was collected 
pre-dose, during int\iaion and for 24 hours post-infusion at the following intervals: O to 6, 6 to 
12, 12 to 24 and 24 to 48 hours. 

ANALYTICAL METHODOLOGIES: 
HPLC assay with UV detection. No usay validation given in terms of eg. QC sample results. 
Information given in telCl. This is not a pivotal study. 

Analytical Site; 
Analytical Dates: Not given. 
Speclnclty: Validated method for pre-clinical studies. 
Linearity: IS to 500 ng/mL, r-0. 97 
LOQ: 15 ng/mL 
Precislon:Intra-assay %CV 7% to 13% over the range. 

PHARMACOKINETIC RESULTS: 
This study looked at a 24 hour-infusion schedule, and pharmacokinetic data were available for 16 
patients at their first cycle for dose levels ranging from 20 to 90 mglm2. 
For a 24 hour infusion, plasma docetaxel concentrations were low er than those observed after 
shorter IV infusions. End of infusion (24 hour) mean plasma drug concentrations ranged from 
0.09 µglml at 20 mglm2 to 0.46 µglml at 90 mg/m2. After the 24 hour infusion, plasma levels 
showed an apparent monophasic profile up to the limit of quantification of the assay. 
The apparent elimination half-life was short and the mean ranged from 0.6 to 1.2 hours in the 
dose interval 40 to 90 mg/m2 . The monophasic behavior is probably a reflection of the third 
phase being unobserved since the LOQ had been reached. This apparent elimination half -life is 
in the order of that of the second phase of elimination observed in the short infusion studies. The 
mean clearance at dose levels of20 to 70 mg/m2 ranged from 30-40 Vh i.e. 18-24 Vh/m2, similar 
to estimates following short intravenous infusion (around 20 Vh/m2). The mean exposure (AUC 
ofl.47 :I: 0.90 h.µglml at 70 mg/m2) was also similar between the 24 hour infusion and the short 
infusion of 1-2 hours . 

At the highest dose (90 mg/m2) there was some evidence of a non-proportional increase of AUC 
(7.81:I:1.67 h.µglml) with a decrease of plasma clearance (19.5 :I: 5.4 Vh). However this is 
inconsistent with T AXOO I study's results where a more formal statistical analysis was carried out 
for doses ranging from 20 to 11 S mglm2 . 

Urinary excretion of docetaxel was approximately 2 to 4 o/o of the administered dose, a value 
similar to that found in other studies. 

Again an attempt at determining a PK/PD relationship was made using the sigmoidal Emax model. 
A relationship was seen between plasma AUC and the fall in neutrophil count after the first 
course ofdocetaxel. AUC yielding a SO% dtcrease in neutrophils was 3.5 h.µglml with a 
coefficient of sigmoidicity of 2. 3. The AUC,. is somewhat higher than that estimated for a short 



intravenous infusion. 

----'--"' Mean pluma pharmacoklnetlc parametel'I of docetaxel 
Mean data can be sumn ... ._.: after 24 h Infusion 
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STATISTICAL ANALYSIS: 
Notaiven. 

COMMENTS: 
I. The lllbelling for Docetaxel is for a one hour infusion. This study is non-pivotal and gives 
information on the pharmacoklnetics of docetaxel at other dosing schedules (see also T AX004 
where the infusion rates were two to six hours every thr:e weeks). 

2. This study did not have complete assay validation information. Since it is not to be used as a 
pivotal study but supponive, the results are for cross-study comparison and not to be used for 
any substantial conclusions with regard to the pharmacokinetics. Should the firm want a change 
in labeling to suppon a 24 hour infusion, complete assay validation results will be needed. 



DOSE ESCALATION STUDY: ONE HOUR INFUSION EVERY WEEK- supportive • 
pleural 

TITLE: 
A Phase l study of RP 56976 (docetaxel) administered as one hour intravenous infusion every 
week to cancer patients (TAX 005 Vol.1.89, pa1e 6-31·15). 

OBJECTIVES: 
To determine: 
1. the MTD of docetaxel under the studied regimen 
2. the qualitative and quantitative toxicities of docetaxel; the recommended dose for Phase II 
clinical trials; the pharmacokinetics; and antitumor effects. 

Clinical Investigator and Site: 
Oinical Study Dates: Dec. 28, 1990 to June 22. 1992. 

Subject Demo1raphics: 

Dose-level (mgim2 /cycle) 

20 80 100 110 130 

No. Patients 1 I 5 3 1 

Sex (M/F) Oil 0/1 213 3/0 1/0 

Age (years) 
Mean 35 49 46 54 49 
Range 35 49 29-65 38-63 49 

Drug Supplies: 
Docetaxel in 50"/o polysorbate 80 and 50% dehydrated alcohol (Formulation #I, Batches CB 
4445, 4579, 4587) and docetaxel in 100"/o polysorbate SO (Formulation #2, Batch CB 4993) 

STUDY DESIGN AND DOSAGE ADMINISTRATION: 
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Phase I, single-center, open-label, dose escalation study. At least three to six patients were at 
each dose level. There was no dose escalation within patient. Starting dose was I 0 mgim2 and up 
to 110 mg/m2 docetaxel was administered to patients. 13 of the patients had samples taken for 
pharmacokinetic determination. Two had insufficient information for full evaluation. 

BIOLOGICAL SAMPLING: 
~lood sampling was at pre-infusion, mid and end of infusion and at 5, 10, 20, 30, 60, 90 

minutes, 2, 3, 4, 6, 8, 12 and 24 hours post-infusion. Urine samples were collected 0-6, 6-12 and 



12-24 hou's post stan of infusion. 

ANALYTICAL METHODOLOGIES: 
HPLC with UV detection using the validated RPR method with moditicauons Cross-validated 
with RPR assay method. 

Analytical Site: 
Analytical Dates:Dec. 1990-Jan. 1992 

Specificity: Validated method ofRPR ·some differences in method used, such as manual 
extraction • see cross validation below. 
Linearity: Validated RPR method 
LOQ:lS ng/mL 
Precision:Intra and inter-run reproducibility ranged from 1.7 to 23.4%. 
Recovery: Validated RPR method. 
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Cross-validation: Compa1ative tables were given showing QC analysis. This information was 
satisfactory. The comparative concentrations from a phannacokinetic sampling in a patient were 
less satisfactory. RPR method had a tendency to give higher values and some differences were as 
high as 32% where this particular concentration was not in the vicinity of the LOQ. 

PBARMACOKINETIC RESULTS: 
Phannacokinetic data were obtained for 13 patients at their first infusion (day I) and for 3 of them 
at a subsequent infusion on day 8 or day 15. Ofthese, 9 out 11 received doses ranging from SO 
to 65 mg/m2; two others received I 0 and 40 mg/m2, respectively. 
As in the shon IV infusion studies, docetaxel plasma levels declined according to a triphasic 
profile. The first two phases were rapid with half-lives equal to 2.6 minutes and 0.36 hour. The 
third tenninal phase was more prolonged with a half-life of7.4 hours. It is imponant to note that 
in the pivotal studies where the third phase was only apparent at doses 70 mglm'. the ability to 
estimate a third phase of elimination at low dose(< 70mg/m2) was kept within the LOQ. ~ 
study. however measurements below the LOO of l S mz/ml were considered for data analysis. 
Such measurements were assigned a lower weight in the iterative no linear least squares 
regression than those above the LOQ. 
Docetaxel clearance was not dose dependent with a mean value of 28.8 l/h/m2 (data limited 
mostly to 50 to SS mg/m2 doses). Volume of distribution was 79 l/m2 These values are in the 
range of those observed in previous studies. 

Pharmacokinetic modeling was undenaken using ADAPT. 

In this study, additional patients were investigated for end of infusion concentration both on their 
first day of treatment and on a subsequent infusion (21 patients). A significant diminution ofthe 
concentration was scan between tim and subsequent administration. Comparison of AUC of the 
three patients who had a complete phannacokinetic profile (15 samples) both at their first 



administration and at a subsequent administration showed inconsistent results: 

Patient# AUCo.24 

1782(Day I) 1388(Day 15) 
2195 (Day I) 17J9(Day 5) 
1289 (Day 1) 1674 (Day 5) 

To compare a biweekly dose, the firm essentially has provided full phannacokinetic data on just 
two patients ( 

An obsemtjon from thjs study: pharmacokinetic data obtained from the pleural fluid of one 
patient during two consecutive dosages {day I and day I 5) - see the next figure -
"showed that i) docetaxel concentration in pleural fluid {around 30 ng/ml) changed slowly and ii) 
docetaxel was present in pleural effilsion at least 17 hours after infusion; at a time when 
simultaneous plasma docetaxel is not measurable." 

, : Docttax•I Phermacoldn1tlc Perarneters 
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Figure 6: Pluma and pleural fluid docetaiiel levels (Patient N°222, SO mg/m', TAXOOS) 
study) 
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STATISTICAL ANALYSIS: 
Intrapatient variability of end infusion concentrations was carried out comparing Day 1 and Day 
8, using Wilcoxan's for matched data and t-test for single mean. AUC varied linearly with dose 
(N=\3) in 10 patients, r-0.786, p< 0.001. However most of the data was collected from 
patients on either SO or SS mg/m2 .. I 00 or 110 mg/m2 /cycle. 

COMMENTS: 
This study is limited by the unsatisfactory assay cross-validation of pharmacokinetic plasma 
samples and the data being mostly from patients on two doses. One observation on pleural 
concentrations is supplied, but this can only give a very rough estimate oflevels in the pleura.I 
cavity. 
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Note that Formulation 1 was used in this study except for one patient: the one on Formulation 2 
showed very different PK parameters compared to those on Formulation I (CL of IS Vh/m2 for 
patient compared to the mean of28.8 Uh/m2 (%CV 29) and tl/2P of63.8 h vs. mean of 
7.4h (%CV 73)). 
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F 65 1 69.0 1.58 Thyroid anaplastlc epithelioma RT 

F 52 1 55.0 1.55 Bteast adenocarcinoma 4 CT regimens 
and 2 RT 

F 59 1 50.0 1.60 Ovarian adenocarcinoma 2 CT re"glmens 
M 38 0 56.0 1.68 Sigmoid adenocarclnoma 2 CT regimens + 
F 46 2 55.0 1.63 Adenocarclnoma of unknown origin 1 CT regimen 

with hepatic and pulmonary 
metastasis 

F 64 1 59.0 1.51 Stade IV ovarian adenocarclnoma 3 CT 1eglmens 
M 63 1 84.0 1.70 Mesothelioma + 
F 38 3 47.0 1.67 Breast cancer with pulmonary and 4 CT regimens + 

bone metastasis and 1 RT 
F 51 1 60.0 1. 71 Breast cancer with hepatic and bone 3 CT regimens 

metastasis and 1 RT 
F 54 1 90.0 1.70 Breast cancer 3 CT regimens 
F S3 2 53.0 1.66 Ovarian adenocarclnoma 2 CT regimens 
F 64 0 46.0 1.58 Ovarian adenocarclnoma 1 CT regimen + 
F 48 1 S6.0 1.69 Colon adenocarclnoma with hepatic 

metastasis 
1 CT regimen + 

F 48 0 61.0 1.55 Ovarian adenocarclnoma 3 CT regimens 
F 61 1 85.0 1.7S Colon adenocarcinoma with supra 2 CT regimens 

en clavicular metastasis • I 
M 42 1 ss.o 1.78 Sman cell lung cancer 1 CT regimen w 

~ 
M 29 1 47.0 1.80 Femoral osteosarcoma with 2 CT regimens ~ + co mediastlnal and pulmonary metastasis and 1 RT 

--4 M SS 0 80.0 1.79 Adenocarclnoma of unknown origin 1 RT + • 
llJ 

\ I· 
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TABLE 5. RP 56976 PHARMACOKINETIC PARAMETER VALUES AT MTD AND PHASE II DOSE 

n/pt Dose TotDose 

mg/m1 mg 

5/3 55 101.2 

5/4 50 82 

CCV %1 

Cpeek 

pg/l 

1282 

(23.21 

1148 

115.81 
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min 

T%6 
min 

T%y 
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(14.41 
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pg/L .h 

1860 

(24.11 
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T8C 
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DOSE ESCALATION STUDY· used to illustrate multi-dose 
TITLE: Phase I trial of RP 56976 administered as a single daily infusion for 5 days every 3 weeks 
(TAX003 Vol. 1. 72, page 6-14-15). 

OBJECTIVES: 
I. To determine the MTD of docetaxel administered as a single daily infusion for 5 consecutive 
days every 3 weeks. 
2. To determine the qualitative and quantitative toxicity and reversibility of toxicity of docetaxel 
when administered as such. 
3. To determine the clinical pharmacology of docetaxel. 
4. To determine any antitumor effect. 

Clinical Investigator and Site: 
TX Clinilal Study Dates: December 27 J 990 to January 21 1993. 
Subject Demographics: 
1 male, 11 females 
Male Age-55 yr, Height=l80 cm, Weight•9J.6 Kg, BSA•2. llm2 

Females Means (SD) Age-61(9.4) yr, Height•l66 cm (8.1), Weight• 69.4 Kg(l7.3}, 
BSA•l.77m2 (0.22). 
Drug Supplies: 
Batch #'s CB 4579, CB4587 Docetaxel 15 mg/m2 in 500/o polysorbate 80 and 50% dehydrated 
alcohol ~ormulation #1, used before May 1991) and Batr.h #'s CB 5140, CB 5327: Docetaxel 
40 mg/m2 in polysorbate 80 (Formulation #2, used after May 27th, 1991 ). 

STUDY DESIGN AND DOSAGE ADMINISTRATION: 
Phase I dose-escalating open-label nonrandomized single-center study. pharmacokinetic sampling 
taken during cycle 1 Day 1 through Day 5. Docetaxel was infused over one hour. The vials are 
diluted to give a concentration of polysorbate 80 of no greater than 2% (more often I% v/v?) for 
Formulation #1 and a concentration of2.5% ofpolysorbate for Formulation #2. 
BIOLOGICAL SAMPLING: 
Blood samples were obtained at pre-infusion, 20 and 40 minutes during infusion, end -of infusion 
and then 5, IO, 15, 30, 60, 90 and 2,4, 6, 8 and 12 hours post-infusion on Day !Day S (with 
additional sample at 24 hours). Day 2, 3, 4 sample times were pre-infusion, 20 and 40 minutes 
during infusion and at the end of infusion. 

ANALYTICAL METHODOLOGIES: 
HPLC with UV detection. Little assay details given. The firm response I In/94 to enquiries on 
assay validation for this study . They re· affirmed that no formal validation of the assay was 
available. There was some cross-validation between RPR an·~ this group, bu the results were not 
considered reliable. THe MD Andeuon assay gave consistently lower estimates compred to RPR. 
Therefore conclusions drawn from this study can only be tentative. 
Analytical Site: 
Analytical Dates:Not given 



Speclnclty:Not given 
Linearity:Not given. Range stated to be IS to 750 ng/mL 
LOQ: IS ng/mL 
Precision: Values for standard curves tun for each patient given. No statistics (such as %CV). 
Recovery: Not given. 

PHARMACOKINETIC RESULTS: 
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The daily dose was I /5 of the single infi.tsion protocols and therefore daily dose escalation ranged 
between 12 and 16 mg/m2. The time interval over which docetaxel was quantified was S hours. 
The LOQ of the assay was reached fairly rapidly. Plasma profiles showed only the first 2 phases 
of the higher dose studies (ie >70 mglm2 

): the mean apparent terminal half-life was 4.7 hours. 
Pharmacokinetic parameters were obtained on days I and Sat dose level 16 mg/m2 (6 patients) 
and showed that the mean Cmax, AUC and CL did not differ between occasion, consistent with 
lack of drug accumulation. 
Total clearance was similar at all doses administered. Mean estimates were higher ( 41. 3 Vh/m• or 
28.4 Vh/m2

) than those determined in studies carried out at higher doses. Vdss was highly 
variable (%CV 94% - probably a reflection of poor estimation of the terminal rate constant, since 
the method of estimation was Vdss .. Dose (AJa. 2 + B/P2)1 AUC2

). 

Individual pharmacokinetic parameters can be summarized: 

Table 22: Mean (SD) Docetaxel PtllrmacOklnetlc Parameters 
DOSE DAV NUMIEA CMAX. AUC T 112 a T 1/211 c:. vss 
"'9/m' OF AllNOE ng.Mnl h h - -PATIENTS """" 

12 ' 3 511-296 516 012° 86' 52.3 311 
14"'" 114.SI 11111 

14 I 3 2111-521 392 0.05' 1.0' 3U II 
11511 116 7\ 161 

16 I 6 124-631 481 O.Oll 3.1 43.5 133 
(319) (0.06) (2.4) (22.0) (125) 

16 5 5 211.W 511) 0.11 3.1 32.0 73 
12731 IOO'T\ 11 II 11511 1671 

AU. AU. AU. 5M'5 0 10 4.7 41.3 125 
1061 11.7\ 128.41 11331 

The rnvestigator calCulatMI harmonic ,,,.an tort tl2a and t l/l!I! at 12 and l4 mglm' 
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The investigators also looked at a possible relationship between AUC and % decrease in absolute 
granulocyte count modeled using sigmoidal Emax model. This was part of a published paper. No 
details (results, data used etc.) were given in the volume submitted 

COMMENTS: 

I. A more accurate estimate ofVdss may have been obtained using moment analysis and AUC. 
since AUC's probably are more accurately determined and not dependent on capturing sufficient 
information from the terminal portion of the plasma-time curve. 

2 Incomplete information was given on the assay in terms of validation and in 1117/94 
correspondance this will not be available. 

3. Individual results from Emax published study requested but will not be available according to 
the firm. 
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Cmax Ing/ml) Vdss (l/m2J AUC (ng·h/mll Cit Llh/m2J t%a(hl t%8 lht • 

~!!:~ Day! Day5 Dayl Days Dayl Days Dayl Day5 Dayl Days Dayl Days 

,1n 163.8 310. 7 564:"9 ::.2. J 0.12 • 8 .6 • 
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IP't ,, 70.7% 37.91 72.2\ 123.J\ 
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hf 199.9 323.4 20.6 38.9 340.4 486.7 27.9 27.6 0.06 0.06 1. 7 3.2 
• 
io - Not Done, SD - Standard Deviation, CV - Coeffiecient of Variation, h - Harmonic Mean for 16 ,, ig/m2, • - Harmonic Mean 
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POf,ULA TION PllARMACOKINETICS: 

META-ANALYSIS. OF PHASE I STUDIES 

TITLE: 
Meta-analysis of data from two Phase I studies (TAX001,TAXOC6) and design ofa limited 
sampling strategy for Phase ll SllJdies (Vol. 1.96, pa1e 6-38-6). 

OBJECTIVES: 
I . To estimate the preliminary docetaxel population pharmacokinetic parameters 
2. To design a limited sampling strategy 
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Number of Subjects: 26 (There were potentially 35 with pharmacokinetic data . Those patients 
with data who were dosed from S to SS mg/m1 were not included). 

METHODOLOGY: 
A population pharmacokinetic approach using NONMEM (nonlinear mixed effect modeling) was 
applied to the Phase I data. APIS is a local French program used in the limited sampling strategy. 
A sparse sampling strategy was implemented in Phase n studies to perform a prospective 
population PK/PD analysis of docetaxel. 

The NONMEM program used was double precision, version III, level 1.2 with the NMTRAN 
pre-processor on a Digital DEC station 5000/240 and an UL TRIX operating system. 

ADV AN 3, TRANS 3 and ADV AN 5, TRANS I were subroutines tried from PREDPP. 

Inter-patient variability was modeled according to the constant CV model for CL and residual 
variability was also modeled as constant CV model. The difference in the objective functions was 
used to compare the models. Plots of PRED the model prediction vs. measured concentrations, 
DV and weighted residuals (WRES) vs. time and PRED were used to compare outputs. 

Optimal samp!ing times (OST) were obtained using the D-optimality theory from simulation of 
docetaxel plasma profiles for typical patients and parameter estimation from NONMEM. 
Secondary pharmacokinetic parameters were also calculated. All of this~ computed using 
APIS. 

RESULTS: 
The optimal sampling results indicated core times (see following tables). These were modifiee for 
the purpose of a population sampling strategy to vary across patients and take into consideration 
time constraints of patients who are outpatients. 



Table 3 : RP 56976 (docetaxel) TAX 00 I ·TAX 006 studies population PK analysis : 
Optimal samplins times (h:min) over various observation intervals for a I hour infusion of 
doc;otaxel 

' 

Interval Times Information 

0:00- 24 0:0 0:41 1:39 3·40 8: 19 24:00 21.08 

0:92 - 24 1:00 115 1:46 3:46 8 19 24:00 2111 

0:30- 241 0:30 1:15 I :45 3 45 8.22 24 00 21. 19 
1:0 I: 15 1:45 3:45 8.22 24:00 21 II 

Core times 0.30 - 1 :00 I: I 5 1:45 3-4 . g. 9 24 

a estimates for different initial values with similar information content 

Table 4 : RP 56976 (doceraxel) population PK analysis (Phase II studies) : 
Sampling strategy implemented in Phase 0 studies 

Protocol N° 

1 
2 
3 
4 

0 
Pre-drug 

before inf 
before inf. 
before inf. 
before inf. 

Sampling times 

I 
During 
Infusion 

S min before end 
30 min after stan 
S min before end 

30 min after stan 

3 
After Infusion 

(min) (hours) 

10 
20 
30 
60 

2 
3 
4 
5 

a when possible this sample will be replaced by a blood sample obtained at a later time . 
any time between 12 and 24 hours post infusion 

The NONMEM analysis indicated that a three compartmental mociel was more appropriate. 
The results can be found in the following tables: 
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Table 2: RP 56976 (docetaxel) TAX 001-TAX006 studies population PK analysis: 
Docetaxel phamw:okinetic parameters estimated using 1 3 compartment 
pharmacolcinedc model for different PK data bases 

Databue prelimi!1Ary final (!st course) 
Patients 24 26 
Courses 28 26 

CL (l/h) 36.8 (5.8) 35.3 (6.0) 
VI (I) 6.34 ( 18.8) 5.39 (16.2) 
K12 (h-1) 1.12 (23.2) l .45 (20.8) 
K21 (h"l) 1.07 (26.7) 1.39 (21.9) 
K13 (h-l) 1.25 (14.4) 1.46 (12.9) 
KJ1(h-l) 0.068 (22.9) 0.077 (16.1) 

00 CL(%) 21 0 (30.2) 21.7 (30.7) 
0(%) 27.0 (14.0) 25. l (13.9) 

K 10 (h-1) 5.8 6.5 
Vss (I) 129 113 
t112a (min) S.O 4.3 

111213 (min) 45.8 36.2 

I l/2y (h) 12.4 I I.I 

.( ) CV of estimation 

6-38-29 
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Figure 2 

/ Pooled data from Phase I studies 
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FiiJJre 3 

. Simulated profiles following dosing cf 100 mg/m2 

(168 mg, I-hour infusion) 

Two-compartmeDt<I> vs. three-comparrmcnta> models 
' 

Col\••ntl'atl•n•(ta9'1ftL) 
1.oa.01 ..-. ..... -...,..._,_.,......,......,.....,.....,....,...-.....,-.,.....,.....,.....,.....,_.,. ....... -.--.-.,....., 

1.0&.00 

1.oa..01 ,____.__.__._..__._._..__,_-'-.._..._._._....__,_..._. ....... ......_....._....._....._, 
o.o 1.0 ._., o11.o a.o 10.0 11.0 1•.o 1a.o 1a.o 10.0 n.o 1•.o 

T1.-(h) 

6-38-34 
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Fjgure 1 

TypJcal Individual pharmacoklnetic profiles 
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Table I : RP 56976 (docetaxel) TAX 001·TAX006 studies population PK analysis: 
Summary of patient characteristics (n • 26 patients) 

Age (years) 
Weight (kg) 
Height (cm) 
Body surface Area (m 2) 

Alanine Amino Transferase a (IU/L) 
Bilirubin a (µmoVL; 
Total protein• (g/L) 
Plasma creatinine a (µM) 

Formulation (112) 
Sex (M/F) 
Perfonnani:e Status (0/1/2) 
Hepatic Metutasis (Yes/No) 

ans25 patients 

Mean (SD) Range 

S2.3 (8.0) 
61.4 (10.7) 

168.0 (6.2) 
1.68 (0.16) 

27.9 (20.6) 
9.6 (4.8) 

68.9 (7.8) 
87.i (178) 

14/12 
9117 

8/J 71 I 
8118 

6-38-28 





Patients were entered· into the database as their clinical datt.. were made available, so the index 
set consisted of the first patients entered into the studies and the validation set consisted of 
subsequent patients ie. the patients were not randomized between the two sets. 

Table 4 (page 72) shows the patient population and Table 9 (page 77) shows the patient 
population in terms of the different sets. 

Phase Il trial design and treatment: 

These were nonrandomized open studies. 

~ Docetaxel 1 hr infusion every 3 weeks 

Formulation: Formulation #2 

Patient jnclusjon restrictions to note: Adequate renal function ie creatinine s 140µmol/L. 
Adequate hepatic function ie total bilirubin s 1.25 upper normal limit, SGOT (AST) s 2 upper 
normal limit and s 3 upper normal limit in liver metastases. 
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Comment: The database is limited in testing e>etremes because severe renal and/or liver impaired 
patients have been excluded. 

Blood sampling: 

The sampling strategy was based on practicality and optimal sampling times (see page 44 on this) 
and is repeated for clarity in the table: 

Table 3 : RP S6976 (docetaxel) population PK analys1~ (Phase II studies) : 
Sparse S1111pling strategy implemented during first cycle in Phase 11 studies 

Schedule N" 

1 
2 
3 
4 

0 
Pre•drug 

before inf. 
before inf. 
before inf. 
before inf. 

Sampling times 

During 
Infusion 

5 min before end 
30 min after stan 

5 min before end 
30 min after stan 

21 3 
After Infusion 

(min) (hours) 

JO 
20 
30 
60 

2 
3 
4 
s 

a when possible this sample will be replaced by a blood sample obtained al a lai•r 11;;;;
any time between 12 and 24 hours post infusion 



Actual sampling times and the begin and end times of infusion were recorded by investigators. 

Phase Il assay: 

Analytical sites: RPR, France and Phannaco LSR, Inc. Richmond, VA.. USA. 

Analysis dates: Sept. 8 1992 to March 25 1994 (RPR analytical site). 

For validation see Assay Validation section as part of this review (page 113). 

The assay infer.nation given: specificity, reproducibility, precision, assay system for RPR site 
was acceptable and very similar to that of the assay validation repon for RPR site 

NONMEM Analysis: 
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The NONMEM program used was double precision, version IV, level 1.0 with the NMTRAN 
pre-processor running on a Digital DEC station 5000/240 and the ULTRIX operating system. A 
three companment model with first order elimination was used ie PREDPP subroutines ADV AN 
5, TRANS I, so the basic panmeters were CL. Volume of distribution of central companment 
V 1 and inter- companmental rate constants K12,K2.,K13,K31 h"1 and l!>e elimination constant K14 

was defined as CU V 1. 

l'1ter-patierit variability was modeUed for example CL, as: 

CL; = "CL;exp( 11 ;CL) 

11;CL is the proportional difference between the true parameter CL; of the j individual and the 
typical value "CL; for an individul&! ;n the population. 

The inter-patient variability being w2 

The residual variability was modelled as a proportional error model: 

Cpu = -Cpu(I + eu) 

ev is the residual intra-patient random error with variance o1 

Cpv is the ith measured concentration 

-Cpu is the model predicted concentration 

An alternative model which combined the additive and constant CV error models was also 
evaluated: 

Cpv = -Cpu(I + e1,) + elU 

The regression model for clearance was built from looking at the influence of covariates 
introduced one by one, then significant covariates were incorporated into the basic model and 
finally looking at the full model compared to restricted models to give the final model. 
Comparisons were made from the relative objective functions and using the x1 test with p<0.005 
for statistical significance. Model diagnr :nics were also performed from graphical outputs of 



DVvs. TIME / 

PRED and IPRED vs. TIME 

PRED and IPRED vs. DV 

WRES and IWRES vs. TIME and DV 

ABS(IWRES) vs. IPRED 

DV represents dependent variable ie concentration. 

PRED is the prediction from the population parameter and IPRED is the prediction from the 
individual parameters. 

Supponive exploratorv analysis of the influence of covariates was undenaken using MLR from 
SAS and GAM from S-plus. 

Model validation: 

A new set of data was compared on a clinical than statistical basis for validation. 

Qualitative assessment was made through the firm asking itself the following questions: 

"I . Are most or all sub-populations at risk properly identified? 

ie. a) Do the "true " clearances from the validation set patients exhibit the same qualitative 
dependence on covariates as described by the index set? b) Do the validation set clearances 
suggest qualitative dependence on covariates not appearing in the index populat'.on model?" 

The simple mean of "true " clearance estimates is referred to as the best naive predictor. 

Quantitative assessment was made by estimating the prediction error ('pe; (%) = (-CL; - CL1)/ 

-CL; X I 00) and looking st the bias and prt=ision of a prediction. 

Model refinement: 

The index £et population model was finalized using the index set and validation set of patients. 
This allowed the firm to refine the parameter estimates and look at r.r.,· dependence of clearance 
on patho-physiologic covariates. 

RESULTS: 
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Inter-patient variability in clearance was analyzed sinte it is considered to be the most imponant 



(clinicaly relevant) ~K pamneter, detennining (with the dose) the systemic exposure to the 
drug. 

Basic population model: 
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A three-companment model wu evaluated with different 0 matrix structures for usessing inter
p~lient variability. The 0 matrix structure with '-> 2 

CL was used to identify outliers. Ten data 
points were discarded with WRES >.t: S. This resulted in a reduction of the residual variability,o 
from 54.2 to 36.1%. After usessing other matrix structures the one shown to be most adequate 
wu the DIAG(S) model: this gave important information for Bayesian estimation of individual 
parameters (using POSlHOC) in later data analyses. 

E1ploratory data anaiysiJ 

Univariate regression analysis shl)wed that AAG correlated strongly v.ith CL, also WT, BSA 
and enzyme levels usociated wlth hepatic dysfunction (ALKPH, SOOT or HEP indices) 
correlated iignificantly. No .:orrclations were found between clearance and AGE, LIVER and 
SEX 

MLR resulted in AAG, WT or BSA, HErl or SOOT and SEX being considered significant in 
.ne model for clearance. 

GAM analysis resulted in selection of AAG, WT, SGOT, AGE AND TPROT, the first three 
being the most significant covariates. 

POPULATION PHARMACOKINETIC MODEL BUILDING 

Inter-patient variability of docetaxel clearance (CL, l/h) was 50 % CV in the basic model 
involving no covariate. CL was related to the following patient characteristics: I-acid 
glycoprotein (AAG) level, hepatic function (HEP), body surface area (BSA) and age (AGE) as 
follows (Inda set population model): 

"CL c BSA (e 1+e 1 AAG +e, AGE) (1-e .. HEP12) 

where HEP12 is an index of hepatic function equal to I when SOOT> 60 tn or SGPT > 60 IU and 
ALKPH> 300 IU, and equal to zero, otherwise. HEP12 is essentially the interaction HEP! •HEP2 

The CV of clearance inter-patient variability remaining not explained by the cc.variates is 35 % in 
the final population model. The most prominent effects are those of I-acid gl~1coprotein and 
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hepatic function. 

POPULATION PHARMACOKINETIC MODEL VALIDATION 

The index set population model wu evaluated using a validation set of 2C 7 patients from Phase II 
studies. All patients ha.cl received 100 mg/m2 except 12 who received 75 mg/m2

. 

The estimate of a was higher at 37.4% compared to the index set at 19.C' /,, The index set contained 
tlie data-rich Phase I patients, contributing 3 S% of the whole index W.ta set. The Phase I dataset 
wllen merged with the validation set gave an estimate of a of 18.3% closer to that of the index set. 

Qualitative assessment included investigating whether validation data were consisterl with the 
covariates entered in the population model; quantitative assessment included estimating 11,e predictive 
performance of the population model and comparing it to that of the best naive predictor. 

The firm stated the following: 

"In the whole population of267 patients, the performance (bias, precision) of the population model 
was good (8 % and 21 %, resp.) and similar to that of the naive predictor. Howe-1er, the population 
model was much better than the naive predictor in predicting low clearance values (prediction 
improved in 78 % of the patients with CL < 20. 7 l/h (10th quantile). Moreover, in most of the sub· 
populations of patients with extreme value.• of covariates (beyond the I 0th and 90th quantiles), the 
popule.:ion model does better than the naive predictor indicating that validation data are consistent 
with the dependence of clearance on covariate values estimated in the index Sf!!. 

The performance of the population model is particularly improved in the sub-populations with the 
most prominent decrease in clearance {high AAG (> 2.27 g/J) and HEP12 • I) and in elderly patients 
(AGE> 65 years), the bias is close to or less than IC% (except for patients with high AAG: 24 %) 
and the precision is acceptable (typically between 20 • 30 %) Moreover, in those pati.ents, the use 
of the population model markedly improves the pro:diction of clearance with 73 %, 71 o/o and 72 o/o 
of patients having smaller predictio" errors using the index-set population model prediction." 

POPULATION PK MODEL REFINEMENT 

Data from the validation set also revealed that some patho-physiological covariates (AGE, BILI, 
ALB) not in the index set population model might have some additional influence on clearance. 
Th~ore, the population model was re-evaluated with the whole population ofS47 patients. In this 
reanal~. docetaXel cleatallC"' was found to be related to albumin level (ALB) in addition to the other 
covariates pi"eviously in the model. There was a decrease in contribution of AGE t(l clearance. The 
following final model was therefore ~stablished (final population model) 

"CL - BSA (C,+ 67 AAG + e, AGE+ e, ALB) (l·B .. HEP12) 

ALB was normalized . .l'~r•meter estimates from the final model (also called model #S) were v·Jry 
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similar to those of the index set model. The intercept (81) of the clearance regression model was 
modified under the etrect of ALB but the estimation of clearance (calculated for mean covariate 
values) was very similar. 

Table 9 : Docetaxel population PK analysis (Phase II studies) · Parameter estimates of index set 
model (280 patients) and final model (index+ validation set i.e. 547 patients) 

Model Index Set Final 

e, 38.8 (8.0) 22.1 (26.9) 

AAG e, -4.85 (21.9) -3.SS (30.4) 

AGE e, -0.139 (37 '" -0.095 (49.4) 

ALB e, 0.225 (44.9) 
HEP\2 614 0.418 (22.2) 0.334 (16. l} 

V1 (I) -1 7.01 (8.3) 8.31 (8.8) 

K12 (h.1) 1.10 (13.3) 1.07 (21.8) 
K21 (h.1) 1.43 (9.7) 1.74 (8.5) 
K13 (h.1) 1.30 (8.8) 1.28 (8.9) 
K31 (h ) 0.0793 (7.9) 0.0787 (6.4) 

Wei.(%) ·~'i.2 (17.9) 33.S (13.0) 
a,(%) 1l'.4 (18.0) 20.S (22.4) 

CL 
1Jllhh 3il.6 36.7 

K1a. (h ) 5.65 4.42 
v11

1
(l) 127 149 

111aa (min) 5.0 5.8 
t118Y (mitt) 34.5 29.7 
t112 (h) 10.8 11.4 

') CV of estimation 
computed for mea11 values of cavaliates 

The eft'ect (contribution) of the r()variates on clearance was assessecl. one by one as the others 
were set to their means (see next table, Table 5). AAG, BS.•. and HEP contributed the 
most. 



Table 5: Docetaxel population PK analysis (Phase II atudl"a) : Predicted CL for 
theoretl:al iiatlents with covariate values varying from 5th to 95th percentiles 
according tu the flnal model and parameter eatlmatf'• from 547 patients 

CL 
Uhlm

2 • Cov•rillt• Qu•ntllH Uh %ch•nge 

mean P•tlent 31.7 20.6 

AAG 11% o.a (gll) 23.3 + 12 
95% 2.6 (g/I) 18.1 • 19 

AGE 5% 39 (yHrs) 22.2 + 8.0 
911 'lo 71 (yHrs) 19.2 • 1.7 

ALB II'!. 31 (gll) 1'.I • 9.8 
911% 48 (g/I) 22.4 + 8.1 

OSA 11% 
2 

30.3 • 17 1.47 (m2) 
911% 2.11 (m ) 44.1 + 21 

HEP12b 1 13.7 • 33 
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.-.--
ttw.ormtlcal effect(% ch•nge with 1111pect to the meen) of th• •••·•uillt• cor11ldered •lone the 

b otner cov•rillt•• being 1ttt to tn•ir me•n v•luH 
n • 18 p:1tlent1 

Clearance was round to decrease with increasing AGE and decreasing ALB levels, but the change 
is mil.'imal. < 10 % change in clearance and probably not be of clinical significance. In considering 
elderly patients there was a 6. 7 % decrease in clearance for p11tients 70 year old compared to the 
mean. The effec of body size (BSA) on patient CL was large: overall change of 38 o/o around the 
mean bu• this is already accounted for by adjusting the dose to BSA. 

The most imoonant covariate eff:..cts on docetaxel clearance were those of AAG and HEP. Increase 
in AAG levels ~'JUter than 2.6 g/1 showed a 19 % decrease in clearance . This is consistent with 
pharmacokinetic theory with a drug that has 

i) the extensive protein bindi11~ with a high affinity for AAG 

ii) a rather low total clearance (36. 7 Ith i.e. 1/3 of hepatic bic..:-:l fJt.w) which may thc:refore 
be affected by protein binding. 

However, since the free fraction (fu) is also decreasing when AAG level increases. clearance of 
unbound drug and its plasma level should be little affected by AAG levels (if at all). 

A 33 o/o decrease in clearance, 30 o/o and SO% increases in peak and AUC respectively was shown 
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by hepatic dysfunction (defined in this anal}"is by (moderate) increase in either SGPT gr SOOT levels 
(> 60 JU) ml ALKPH levels (> JOO IU)). This will need to be monitored closely since only a small 
number of patients were in the databue analyzed (18 patients out of S47 i.e. 3.3 % of the whole 
population). The presence of liver metastues per se wu not found to alter clearance. 

Gender effect: 

Finally, clearance was not shown to be different between male and female patients. 

The following figure shows simulated profiles of patients with normal or impaired liver function in 
terms of their docetaxel plasma levels. 

Simulated profiles following dosing of I 00 mg/m2 -

1\ I 
1 ...... \'• 

, 
" I I 

. I 
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\ \ 
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' 

(ll ----i 
' 
i 
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(!) palienl with mean covan11e values and nonnal liver function 
a> patient with impaired liver function ·. 
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The firm did not study the affect of race, since the European studies did not record this informatio{.' · 

J 

lntemal Division of Biopharmaceutlcs Analyses (earned out by Dr. P. Zannikos): 

The firm's estimates of mean systemic clearance and variability were confirmed with the outlf..ig 
concentrations excluded from analysis. The effect of race and formulation did not affect the inter
patient variability in clearance to any great extent. The volume of distribution was 1\so studied. BSA 
was included as a covariate. Improvement in the minimum objective function md reduction in the 
unexplained inter-patient variability resulted, but the change is probably not significant. The results 
of this analysis follows. 

CONCLUSION: 

The pharmacokinetic parameters estimated were similar to those obtained from the phue I studies. 

Covariates important in docetaxel's clearance are BSA, age, AAG, albumin levels, and degree of 
hepatic impairment. The most significant effects are those of AAG and hepatic function. 

Clear11nce was well predicted for most of the patients by the model. 

Differences in pharmacokinetics due to gender. race or formulation were not detected. 



Taxotere (docetaxel) 
submission Date: 07-22-94 

Rhone-Poulenc Rorer Pharmaceutical•, Inc. 
Collegeville, PA 19426 

Dear Dr. Kaua: 

This report provides a brief s\lllllllary of the population pharmacokinetic 
analyses performed by the sponsor. I have also included the results of 
additional analyses we performed uainq th• data supplied by the aponsor. 

1) The sponsor performed population pharmacokinetic analysis of docataxel 
uainq nonlinear mixed effect modeling (NONMEM program, version III). 
A three-compartment atructural kinetic model was used. Inter-patient 
variability waa modelled on total body clearance accordinq to an 
exponential error model. Residual variability was also modelled as 
proportional. The final analyaia (refinement of the model) combined 
the index aet (n • 2801 with the validation sat (n • 267~ and included 
a total of 547 subjects. The sponsor conaidered modal N 5• to be 
the moat appropriate for explaininq variability in the clearance of 
docetaxel (Taxotere). 

Systemic docetaxel clearance (computed for mean value• of covariates) 
waa reported to be 36.7 l/hr. Inter-patient variability in clearance 
and residual variability not explained by model N°5 were reported to 
be 33.5 ' (coefficient of vari~tion, CV) and 20.5 t, respectively 
(Table 9). Th••• results contraet those obtained utilizinq the basic 
model (involving no covariate•) where interpatient variability was 
found to be much qreatar (50 t CV). Our attempts to reproduce the 
sponsor'• estimates of mean systemic clearance and variability uainq 
these models and the submitted data were successful. 

2) The sponsor omitted outliers (data point• with waiqhted residuals 
qreater than 5) from the data set early in their analyaia. The 
influence of these data on final parameter eatimatea was therefore 
not reported. Followinq a request for this additional information, 
the outliers (14 concentration vs time f.Oints) ware included in a 
NONMEM run utilizinq the final model (N 5). Althouqh a significant 
negative effect on the minimum objective function waa found, estimates 
of mean docetaxel clearance, inter-patient variability in clearance 
and reaidual variability ware comparable to those values obtained 
when outlying concentrations were omitted (Tabla 1). 

l) Twenty-six subjacts from the Phase I trials war• included in the index 
data aet. Th••• data are expacted to hava a 9raat influence on 
parameter estimates since multiple plasma samples were obtained over 
an extended period of time in these subject&. Of interest is the 
performance of the final model (N°5) without these "data-rich" 

• ~c1 • BSA( Bl + 81 AAG + 88 AGE + 89 ALB) (l-613 HEP12) MODEL N°5 
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individual• (n • 521). The result•, au111111arized in Table 1, are as 
follow•: omi•sion of the 26 •ubject• wa• found to siqnificantly wor•en 
the minimum objective function and incroa•e the estimate of re•idual 
variability, wherea• e•timates of mean docetaxel clearance and inter
patient variability in clearance were es•entially unchanqed. 

4) The sponsor reported that docetaxel clearance wa• not found to 
differ between male and female patients. Our analysis of the 
submitted data u•inq model N°5 produced •imilar results. In addition, 
we found that inclusion of race or formulation provided little or 
no decrease in unexplained inter-patient variability in clearance. 

Fellow 



Table 1. Docetaxel Population Analysis 

Model N°5° 

(n•547) 
(-)outliers 

Model N°5 

(n=547) 
(+)outliers 

Model N°5 

(n-521) 
(-)outliers 

------------------------------------------------------------------------------
TVcl• (l/h) 36.3 35.9 35.1 
TVVl (1) 8.31 7.06 9.55 
&ICl(\) 33.2 37.4 29.8 
&IVl (\) 56.6 
O'l(\) 20.s 21.0 38.7 
Objective Function -3759.9 -2943.6 -2188.6 

a Model N°5: ACl = BSA(91 + 97 AAG + 98 AGE+ 99 ALB)(l-913 HEP12) 
b co•puted for mean values of covariates 
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Table 9 : Docetaxel populatio11 PK analysis (Phase ll studies) : Parameter estimates of index set 
model (280 patients) and final modal (index+ validation set Le. 547 patients) 

Model Index Set Final 

81 38.8 (8.0) 22.1 (26.9) 
A.O..G 8, -4.85 (21.9) -3.55 (30.4) 
AGE 8, -0.139 (32.0) -0.085 (49.4) 
ALB 89 0.225 (44.9) 
HEP12 814 0.418 (22.2) 0.334 (16.1) 

V1 Cl> .1 7.01 (6.3) 8.31 (8.8) 
K12 (h.1) 1.10 (13.3) 1.07 (21.8) 
K21 (h.1) 1.43 (9.7) 1.74 (8.5) 
K13 (h.1) 1.30 (8.8) 1.28 (8.9) 
K31 (h ) 0.0793 (7.9) 0.0787 (6.4) 

WCl (%) 35.2 (17.9) 33.5 (13.0) 
o, (%) 19.4 (18.0) 20.5 (22.4) 

CL aJllh}1 39.6 36.7 
K1Q;i (h ) S.85 4.42 
vasa(I) 127 149 
111aa (min) 5.0 5.~ 
11mv Cmkll 34.5 29.7 
1112 (h) 10.8 11.4 

') CV of estimation 
computed for maan values of covariates 
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Table 4 : RP 56976 (docetaxel) population PK analysis (Phase II studies) : 

_, Summary of patient characteristics • Index ser (280 patients) 

Quantiles 
Mean {SD) median 5% 95% Symbol 

Qcmgmphjss 
Age (years) S5.5 (9.8) 56 39 71 AGE 
Weight (kg) 68.9 {14.8) 66 48 95 WT 
Height (cm) 166 (8.9) 166 153 182 HT 
Body surface Area (ml) 1.76 (0.20) 1.73 1.47 2.13 BSA 

LabC!CllC!D' m1:1~1i1c1:m1:a1s 
Alanine Amino Transf. (IU) 28.5 (23 4) 22 8 72 SOOT 
Aspanate Am. Transf. (IU) 27.5 (20.9) 22 7 71 SGPT 
Alkaline phosphatue (IU) 148.3 (13 I) 108 49 401 ALKPH 
Lysine deshydrogenue (IU) 454 (481) 335 ISO 1040 LOH 
Bilirubin (µM) 9.0 (4.3) 8.6 3 17 BILI 
Total protein (gll) 71.4 (6 7) 71 60 83 l'PROT 
Albumin (gll) 40.8 (5.6) 41 ~., 

~- 49 ALB 
a I-acid glycoprotein (g/I) I 42 (0 56) 1.30 0.75 2.58 AAG 
Plasma creatinine (µM) 83.3 (18.3) s: 54.5 115 CREAT 

f::lcc&ui' fi.1c,1ioa iadas:1 
SGOT>60 or SGPT>60 (Yes) ~5 HEPI 
ALKPH>300 and BONE-0 (Yes) 24 HEP:? 
LOH> I :lOO (Yes) 38 HEP3 
HEPI and HEP2 (Yes) 11 HEPl2 

Q1lw: 
Sex (M/F) 1141166 SEX 
Performance Status ;01112) 951146138 (I missing) PS 
Hepatic Metastuis (Yes) 99 LIVER 
Bone Metasiasis (Yes) 42 BONE 
Race (Caucasian.IHispanic/Black/Oriental) 79114/S/2 ( 180 missing)a RACE 

a not recorded in European studies 

6-39-57 
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Table S : RP 56976 ( doce1u.el) popula1ion PK analysis (Phase 11 s1udies) : • 
Popula1ion PK model building • Summary of model selec1ion 

RunN° Fit lllCL (%) 0(%) b p 

Basic model (J cplS, different g matrix s1ruc1ure) 
I • 111CL -1403 48.7 54.2 

' • lllCL (-oulliers) -2528 44.0 36. I .. 
3 • Diag(6) -2757 S0.2 19.6 
4 • Diag(S) -27~71 502 19.6 
5 • Block(S) -2822 468 17.8 ·65• 

Screening CL • 
6 01+0:z.AAG -2903 394 19.J ·146 <0.0005 
7 91t(82 + AAG) -2889 41.2 19.2 ·132 <0.0005 
8 01(1·82 AAGc)b -2866 41 8 20.3 ·109 <0.0005 
9 91 + 92.Al.KP -2847 47 3 lQ.6 -90 <0.0005 
10 91 (I • 92.l·IEP2) -2841 47 3 20.2 -84 <0.0005 
l I 01+02.SGOT -2814 49 s 19.7 .57 <00005 
1: 91+92.SGPT -2813 500 19.9 -56 <0.0005 
13 61(1 • 62.HEPl) -2832 48 3 19.7 .75 <0.0005 
14 91+02.WGT -2798 47.7 18.3 -41 <00005 
15 91+62.AGE -2789 49.S 20.0 -;:? <0.0005 
16 61+62.ALB -2796 46.0 19.6 -39 <O.OOOS 
l7 61+92.BSA -2785 48 6 18.7 -:?8 <00005 
18 91(1 - 92.LIVER) -2795 494 19.4 -38 <o ooos· 

19 91 • 02.BIJ.l -2762 so 0 20.0 -5 NS <0025 
20 91(1 - 92.SEX) -2761 50.1 19.7 -4 NS •005 
21 01(1 ·92.PSS)' -2757 50.3 19.6 0 NS 
22 61 ~ 92.TPROT -2758 S0.2 19.6 ·I NS 
23 91(1 • 9:z.DOS)d -2757 S0.2 19.6 0 NS 
24 91(1·92.HEPJ) -2758 so 2 19.5 ·l NS 
25 91+92 CREAT -2761 50.2 19.8 -4 NS-0.05 

• in comparison 10 diag( S) 
a reference fi1 for the screening step 
b AAGc • I when AAG > 2 g/I. 0 01herwise 
c PSS • l when PS • 2. 0 otherwise 
d DOS• I when DOSE> 90 mgim2, O 01herwise 
NS• p>0.05 

6-39-58 
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Table 6: RP 56976 (doce1axel) popul11ion PK analysis (Phase II studies): 
Population PK model building - Summary of model selec1ion ( conunued) 

Run N" Fi1 lllCL 0(%) b p 

26 Full model -30 I 51 35.9 18.9 [ -.?.58] 
27 (01 • 0) -2967 366 18.1 +48 <0.0005 

28 -AAG (07. 0) -2925 42.2 19.2 +90 <00005 
29 -AGE (0g. 0) -3000 36.3 18.S +15 <0.0005 
30 -AlB (09. 0) -3010 35.5 18.9 +5 NS(•0.025) 
31 -FSA (010•0) -2987 37.4 19.6 +28 <0.0005 
32 -HEP2 (911· 0) -3010 36. l 18.9 +S NS(•O 025) 
33 -HEPI (912 •0) ·2986 37.1 19.3 +29 <O 0005 
34 - LIVER (013 • 0) -3014 36.1 18.9 +1 J>:S 

35 1\1 I 99. 01 I· 013 • 0 ·3005 35 6 18.9 +10 NS(<O 025) 
Jo WT instead of BSA ·3006 35 4 18 7 .1b 
37 1\1 2 + HE1'12 (014) ·3020 35.1 19.3 .15b <O 0005 
38 1\1 3 -HEPI (012 • 0) ... 3013 35.5 19.7 +7C l\'S(<0.01) 
39 1\1 4 BSA mulliplicative -3010 35.:2 19.4 .3d 
40 Mixed res. error -3011 3S 4 19.2 • JC 
41 Block(5) -3085 33.0 17.7 .75e 

a reference fit for des1ruc1ion of the full model 
bin comparison to model l (M I - run N" 35) 
c in comparison 10 model 2 (M 2 - run N° 38) 
d in comparison to model 3 (M 3 - run N" 39) 
e in comparison to model 4 (M 4 - run N" 40) 
NS• p>0.005 

6-39-59 
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Table 7: RP S6976 (docetaxel) population PK analysis (Phase II studies): 
Parameter estimates of ahemative models and analysis of the index set of ::?80 pa1ients 

• 

Model N°1 N°2 N•J N°4 
(run JS) (run 37) (run 38) (1"311 39) 

Fit -3005 -3020 -3013 -3010 

81 41.2 (24.0) 40.8 39.1 36.8 (8.0) 

AAG 87 -8.23 (22.S) -7.94 _, 72 -4.65 (219) 

AGE es -0.235 (31.7) -0.238 ·0.:?29 -0. 139 (3:? 0) 

BSA 810 13.4 (j7.0) 13.3 13.7 

HEPl 812 0.296 (25.0) 0.147 

HEP12 814 0.345 0.437 0418 (22.2) 

VI (I) 701 (6.1) 6.99 6.93 7 01 (6J) 

K12 (h" 1l 1.10 (12.7) 1.09 LJO I 10 (13.3) 
K21 (h·I) I 44 (9.1) 1.41 1.42 I 43 (9 7) 
K13 (h" 1l 1.31 (8.9) 1.30 1.30 1.30 (8 8) 
KJ 1 (h· I) 0.0799 (8.2) 00789 0.0794 0 0793 (7 9) 

WCL(%) 35.6 ( 17 6) 35.1 35.S 35.:? ( 17.9) 

wv1 (%) 55.0 (27.2) 54 9 54.2 54.8 (27.3) 

lllli.21 (%) 115 (36.5) 108 106 108 (38. 7) 

WK13 (%) 38.S (~9.4) 41.l 40.9 41.0 (67.3) 

WK31 (%) 38.7 (71.3) 38.J 37.9 354 (77.3) 

01 (%) 18.9 (16.0) 19.3 19.7 19 4 ( 18 0) 

CL8 (Vh) 40.I 39 7 39.5 39 6 
K IOa (h· l) S.72 S.68 S.70 5.65 
Vss8 (I) 127 128 126 127 

a• (h"I) 8.5 8.3 8.3 83 
131 (h·I) 1.2 1.2 1.2 1.2 

1a (h"l) 0.065 0.064 0.064 0.064 

t 112a1 (min) s.o 5.0 S.0 5.0 

t l/2[31 (min) 34.S 34.5 34.5 34.5 

t t12l (I,) 10 i 10 8 10.8 10.8 

( ) CV of estimation 
a computed for mean covariates 

6-39-60 
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Table 8 : RP 56976 (doce1axel) popui.uinn PK 11111lysis (Phase II studies) : 
Predicted doce1axel CL for 1heore-,,a1 palienu wi1h coV1ri11e values varyin,; from 1he 
observt-d dala 51h 10 951h percen1iles 1;cordin11 10 model N° 4 •nd p1r1me1er esrim11es from 
liie index ~.;;.t or 280 palienu 

CL 
C0Ylli11e Quan1iles l/h Uh/ml ~. changel 

mean p11ien1 39.2 22.3 

AAG 5% 0 75 (y/J) 25 s ... 14 

95 "· 
2.58 (!jll) 16.7 • 25 

AGE 5% 39 (yc~rs) 24 6 ... 10 
95% 71 (y:ars) 20 l . 9.7 

BSA 5% I 47 (m~) 32.8 • l6 
95% ::?.13 (m2) 47.5 ... 21 

HEPJ:?b lJ 6 • 39 

a 1heore1ical c1Tec1 (% chanye with respec1 to the mean) of the covaria1e considered alore 
the other covariates being set 10 1heir mean values 

b n • 11 pn1iems 

71.. 

• 
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Table 9 : RP 56976 (docetaxel) population PK analysis (Phue II studies) : 
51111111111)' of patient characteristics· Validation Set (l67 patients) 

Quantiles 
Mean (SD) median 5% 95% 

Dcmomphjss 
Ase(yun) 56.5 (10.5) 
Weisht (lea) 69.8 (15.2) 
Height (cm) 169. I (9.8) 
Body surface Alea (m2) 1.79(0.21) 

L1bae11ga m~1111~a:mi:n11 
Alanine Amino Transf. (IU) 24.9 (23.l) 
Aspanate Am. Transf. (IU) 269 (23.9) 
Alkaline phosphatase (IU) 137 (II I) 
Lysine deshydro11en11e (IU) 422 (432) 
Bilirubin (µM) 8.4 (3.8) 
Total protein (II.II) 70.6 (S.B) 
Albumin (lill) 39.4 (S.O) 
a 1-acid slycoprotein (gll) I.SO (O.S4) 
Plasma creatinine (µM) 837 (19.l) 

Hi:patjs Nnc;tjpn jndc:scs 
SGOT>60 or SGPT>60 (Yes) 
ALKPH>300 and BONE-0 (Yes) 
LDH>IOOO (Yes) 
HEPl2 (Yes) 

~ 
Se."< (M/F) 
Performance Status (01112) 
Hepatic Metastasis (Yes) 
Bone Metastasis (Yes) 

58 
67 

170 
1.77 

20 
21 

102 
272 

7.0 
71 
40 
141 

80 

18 
17 
JO 

7 

139/128 

37 71 
49 95 
154 185 
1.49 2.18 

8 57 
6 63 
56 334 
141 1169 
3 IS 
60 79 
31 47 
0.81 2.62 
SJ I IS 

831147/33 (4 missing) 
83 
25 

missins 

0 
I 
I 
0 

16a 
361 

0 
19 
0 
0 
0 
0 
3 

Ract (Caucuian/Hispanic/Black/Oriental) 12119/9/3 ( 125 missing) b 

a no patient with both SOOT and SGPT missing 
1· not recorded i>• European studies 

- ---

... 77 
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Symbol 

AGE 
WT 
HGT 
BSA 

SOOT 
SGPT 
AL KPH 
LOH 
BILI 
TPROT 
ALB 
AAG 
CREAT 

HEPI 
HEP2 
HEP3 
HEP12 

SEX 
PS 
LIVER 
BONE 
RACE 

6-39-62 
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Table 10 : RP S6976 (doeetaxel) population PK analysis (Phase II studies) · 
NOJl,"'MEM parameter e11ima1es wi1h basie model and dift":ren1 d•ta sets 

Index Set V •lidation Se1 

--··- ·-·············--
.. Ph I 

Patients 280 267 293 
Ob&ervation.s I !OS (41 pl) 743 {2 8 I pt) \ 132 (3 9 I pt) 

Run N° 3 vi v2 
Fit Diag (6) -2757 ·BBS -2496 

Cl (llh) 38.S 33 8 36.0 
Y1 {I) 7 40 8 OS 6.16 
Kp (h•l) 106 2 16 I 98 
K~ j (h· I) 151 2 40 2 II 
Ki· (h"I) I 26 I 41 1.56 
K; ·; {h" I) O.OS40 0.0955 0.0924 

"'CL (%) 50.2 39.9 45 6 

Ul\I] (%) 60 2 0 51 6 

WK 12 (%) 0 63.6 122 9 

WK:?' (%) 126.5 so 6 IOI 0 

WKJ3 (o/o) 26 7 0 28 9 

WKJ 1 (o/o) 40 4 0 444 
0 (%) ! 9 r, 37 4 183 

K1o<h•I) 5.2 4.2 5 8 
\'ss (I) 124 134 116 
t Illa. (min) 

ti 1213 (min) 

1112., (11) 

6-39-6~ 

-... 
' 
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Table 11 : RP 56976 (docetaxel) population PK analysis (Phase II studies): 
Predictive performance of index set population model and naive predictor (mean clearance of 
the Vllidation sel patients : M~an(CLj) • 38.3 l/h) 

Data Set 
(n) 

All pts 
(l67} 

Cl.< 20 7 
(27) 

AAG > .2.27 
(26) 

AAG < OSS 
(.26) 

Aye> 69 
(.25) 

BSA> 2.07 
(26) 

BSA< 1.54 
(23) 

HEP12 •I 
(7) 

Predictor 

Model 
Naive 

Model 
Naive 

Model 
Naive 

Model 
Naive 

Model 
Naive 

Model 
Naive 

Model 
Naive 

Model 
Naive 

Bias (mde) 
llh (%) 

3.14 (8.2) 
2.29 (6.0) 

I S.O (97) 
:?.2.0 ( 142) 

6 16 (24) 
13 4 (53) 

217(49) 
0.20(04) 

3 76 (II) 
7 96 (23) 

2 80 (6 0) 
-7.74 (17) 

3.30(10) 
5.15(16) 

·0.06 (03) 
14.1(1,,2) 

Precision ( mae) 
Vh (%) 

8 l6 (ll) 
10.0 (26} 

IS 0 (97) 
:?:? 0 ( 142) 

8 02 (32) 
13 4 (53) 

924(21) 
11.2 (25) 

6 02 (l8) 
10 4 (30) 

11 6 (25) 
14 9 (32) 

9J I (28) 
950 (29) 

5.0J (22) 
14.I (62) 

Mean Pat1enua 
CL· lmp"?OI' Worse 
l/h i % ~/. 

38.J 53 36 

15.5 78 I I 
(· 60 •,t)b 

.25 4 73 ,. 
-J 

(· 34 %)b 

44.7 42 50 
(+ 17 o;.)b 

)4.3 n :?O 
(·lOo/o)b 

46.6 69 27 
(+ 22 o/,)b 

32.9 61 39 
(· 14 %)b 

22. 7 71 14 
(·41 %)b 

a % of patients with improved (worsened) prediction by the population model as compared to 
the naive predictor 
b % change relative to mean of the general popu:ation 

7'f 

/ . 

6-39-64 

-,p, 
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Table 12 : RP 56976 (docetaxel) population PK analysis (Phase II studies) 
Parameter estimates of alternative final models (index+ validation set i.e S47 patients) 

Model N°4 
---··-··"'----· .. 
index set whole set 
run 39 run 4l 

Fit -3010 -3728 

91 36.8 (8.0) ., ' .>-.- (9.9) 

AAG 97 -4 65 (21 9) -4.52 (19.8) 

AGE 98 -0 139 (i:? 0) -0 089(52.8) 

ALB 99 
. HEPl.2.."814~1 0.418 (22 => 0342 (16.7) . . .. , 

V1 (I) 7.01 (6 3) 8.39 ( 10.3) 
Ki., (n•l) 1.10 (13 3) 110 (2~.2) 

K2j(h•l) l 43 (C) 7) 1.75 (9.0) 
K13 (h-l) 130 (8 S) l.26 (9 8) 
K:;1 (h-1) 0 0793 (7 C)) 0 0779 (7.2) 

WCL (%) 35.2 ( 17 9) 34: ( 13 7) 

WVJ (%) 54 8 (:7 3) 56 4 (22.5) 

WK:? J 10/f) 108 (38 7) 127 (40.9) 

WK lJ (%) 4l.0 (673) 46.9 (54 I) 

WKJ 1 (%) 35 4 (773) 17.0 ( t:lO) 
OJ(%) 19 4 ( 18 0) 20.5 (23 0) 

CLb (l/h) 39.6 36 7 
K1~ (h•l) 5 65 4.37 
Vss (I) 127 149 

ab (h-1) 8.3 7.1 
f3b (h-1) 1.2 1.4 
i'b (h• I) 0.064 0 060 

t 112ab (min) 5.0 5.9 

t 11213b (min) 34.S 29.7 

t I /2yb (h) 10 8 11.6 

( ) CV of estimation 
a compared 10 run 42 
b computed for mean values of coYanates 

~. 

( ~::l;;~~---
run. 41 .. 

• 3760 (6-·ll)I 

2::? I (26.9) ti~· $ 
-3.55 (30 4) - 3 ,._,, 
-0.095(494) -(.i•'.;"; 

o.:::5(44.9) ~ 0 • ~·.·'. 

0.334(16.1) -i)•.\; .• 

8.3 l (8.8) 
107(218) 
1.74 (8.5) 
1.28 (S 9) 
0 0787 (6 4) 

33.5 ( ! 3 0) 
56.1 (22 5) 
13 l (38.1) 
47.7 (45.2) 
14 7 ( 152) 
20.5 (:2 4) 

36.7 
4 42 

149 

7.1 

I 4 
0061 

S.8 

29.7 

II 4 
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Table 13 : RP S6976 (doceraxel) popula1ion PK analysis (P!lase II studies) : 
P:edicted docetaxel CL for theoretical pat~ts with covariate values varyins from the 
observed data 5th 10 95th percentiles according to model N° S and parameter esti~1es from 
54 7 patients 

Ct. 
Covaria:e Quantiles l/h l!hlm2 ~. chan;el 

mean patient 

AAG 5% 0.8 (gll) 
95 °tt 2.6 (gll) 

AGE 5% 39 (years) 
95 % 71 (years) 

ALB 5% 31 (g/I) 
95% 48 (£/I) 

BSA 5% I 47 (m2) 
95 % 2 16(m2) 

HEP12b 

36.7 206 

23.3 
16.6 

22.2 
19.2 

18 6 
22 4 

30.3 
44 6 

13 7 

+ 12 
• 19 

... 8.0 
• 6.7 

• 9.8 
+ 8.1 

• 17 
... 21 

• 33 

a theoretical effect(% change with respect 10 the mean) of the covariate considered alone 
the other covariates being set to their mean values 

b n • 18 patients 

Table t4 . RP 56976 (do~raxel) popularion PK 11111ysi1(PhueII11udies): 
Phannacokineric paramcicr c111ma1es for PK/PO analysis (n • 577 patients) 

/ 

Estimates Mun (SD) Median Quantiles 
S'lo 9S e;, 

Cl.j (l/h) 370 (ll )) J6.0 17.6 59.8 

Cl.iii (l/h) 6600(2106) 6374 JSll IOll.t 
"Cl.j 1111) 36 4 (7 0) 36.6 24. t 47.6 
"C1'' (l/h) 36 4 (l 5) 36.) 27.9 45.9 

r, I 14 (0 49) I OJ 0.62 2.10 
f2 112(04)) I. ().1 0.65 1.88 
f3 105(026) 1.00 077 l.S I 
r. 10)(017) 1.00 079 1.31 

fu 0 056 (0 OOl) 0 056 0.0-16 0 0641 

A!IC (~y h/ml) 5 37 (l l9) 481 29) 9 56 
AUC751 )57(200) :? 99 2.:?:? 7.68 

AUC1oob l47(ll6) 4.89 J.:::z 9.56 

I pauenu treated 11 75 m~m2 (11 • 31) 
b p11iern:t 1re11ed 11 100 m;tm:? (n .. 5~6) 

6-39-66 
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MASS BALANCE STUDY 

TITLE: A Phase I !t_Udy ofRPS6976- (Docetaxel) phannacokinetics, excretion balance and 
metabolism achieved with ••c radiolabeled RPS6976 in cancer patients. (TAX016 Vol. 1.60 pa11e 
6-2-6) 

OBJECTIVES: 
I. To funher determine the pharmacokinetics, excretion balance and metabolism of docetaxel 
(RP 56976) and docetaxel related products in cancer patients. 
2. To funher characterize the presence of docetaxel in easily accessible fluids. To further 
characterize the toxic effects of docetaxel in this group of patients. 

Clinical Investili:a:or and Site: 

Clinical Study Dates:June 23 J 992 to September IS 1992. 

Subject Demographics: 
3 patients entered the study: 2 females (aged 26 and 53) and I male (aged 20 years). All had 
malignant solid tumors. 

Drug Suppli,s: . 
Radiolabeled 4C-docetaxel was prepared by the "Servi

1
c.f des Molecules Marquees", CEA 

9! 191Gifsur Yvette, France, labelled at the position [ C-3-proprionate] corresponding to the 
structure given in figure I. 

Figure I : Docetaxel Structure 

~.,,l, , . ' \---(1J . a··:<,· v/. ;0 
·x· >--
()1 

Specific A.ctivity of the tracer was 47 µCilmmol or 1.73 GBq/mmol (batch number CMM 2035, 
lot 0392). 
The metabolism study in man (TAX016) was conducted with 14C-radiolabeled drug (formulation 



N° 2) using the above tracer. Total radioactivity in the 2 ml vial was JO µCi or I. I GBq (batch 
CB 5413). 

STUDY DESIGN AND DOSAGE ADMINISTRATION: 
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A non-randomized open-label study was conducted:14C radiolabeled RP56976 was infused IV for 
one hour at a dose of 100 mglm2 equivalent to 37.5µCi/m2 of radioactivity. Samples were taken 
of blood, urine, feces, saliva and breath up to 7 days post infusion. Radioactivity was measured 
by means of liquid scintillation counting. Plasma levels were measured using HPLC with 
radioactive detection. Pharmacokinetic parameters were calculated and the metabolites were 
identified and quantified. 

Biological Sampling: Blood samples (I 0 mL) were taken prior to infusion, 30 minutes after the 
stan of infusion, at the end of infusion , 20, JO, 60, 90 minutes and 2, 4, 6, 12, 24, J6 and 48 
hours post infusion. Then blood samples were taken once on day 3, 4, 5, 6 and 7. Additional 5 
ml :;amples were taken 5 and 10 minutes and 8 hours post-infusion. Urine samples were taken 
prior to infusion, and at the following intervals; 0-6h, 6- l 2h, l 2- l 8h, l 8-24h post infusion. 
Fecal samples were collected over the 7 days as 24 hour pooled samples. Saliva samples were 
collected prior to infusion, at the end of infusion and 3 hours post-infusion. 14C breath analysis 
was undenaken at 90 min, 4 and 24 hours after the end of infusic.1. 

LOQ:For HPLC •IS nglmL Precision:intra-and inter-run 1.7 to 23.4% 

RESULTS:About 80% of the dose administered was recovered. 

Table 6 : Excretion balance (% of administered dose) after 1 hour infusion of 
14

C
docetaxel at 100 mg/m• (TAX016) 

Patient Urine Feces Total 
5.9% 74.8% 80.7% 
5.1% 73.4% 78.4% 
7.0% NA• NA• -.. NA . Incomplete fece1 collection 

The results were similar to those from preclinical studies where in four species (mouse, rat, rabbit 
and dog) the average percentage of dose in feces and in urine ranged from 83 to 92% and from J to 
9%, respectively. In subjects 501 and 502 most of the fecal excretion occurred during the first 2 
days. 
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Again the metabolic profiles detennined in urine and feces showed that the human metabolic 
pathways were similar to those observed in animal studies. The majority of a dose of docetaxel is 
almost completely eliminated by metabolism. Although AUC of parent drug represenl>72 % of that 
of total radioactivity, ·no circulating metabolites could be detected in plasma. No radioactivity was 
detected in the breath. 

From the firm's review: "The main metabolic pathway for docetaxel metabolism in humans consists 
of successive oxidations (alcoho~ aldehyde, acid) of the ten-butyl ester group on the side chain. The 
alcohol derivative is identified as metabolite VI or RPR 104952. The next step of oxidation leads to 
a putative aldehyde derivative which gives, by cyclisation, two diastereoisomeric hydroxy
oxazolidinedione metabolites, V (RPR 11 l!J26) and VU (RPR 111059). Oxidation of the aldehyde 
intermediate gives the unstable acid doerivative (IV), which yields, after cyclisation, the 
oxazolidinedione derivative identified as metabolite XVI or RPR 104943. A scheme of these 
biotransformations is presented in figure l." RPR 104943 accounts for about 23% of the 
administered dose. RPR 104952, metabolites V and Vil, each account for about 6-7% of the 
administered dose. These metabolites are 30 and 140-fold less active in vitro respectively, than the 
parent. 

Protein binding: These results were not used by the firm as the main study on protein binding. This 
information was found within the investigator's repon and not the repon written by RPR.Protein 
binding was measured by ultratiltration method. The results s:1ow that docetaxel was about 97% 
bound at the end of infusion (and at concentrations around 2 µg/mL). The binding protein was not 
characterized. 

Fharmacokinetic modeling: Plasma HPLC and radioactivity data were modeled using ADAPT. The 
pharmacokinetic parameters are summarized: 

Pl M- ea. c_.. Vn Ve TBC T112 .... Tl/2 fl n121 AUCIMhlll AUC 0-1111hrs 

" mg ng/ml ratio' lJm2 LJm2 l.lhr/rn2 mlo rntn hr ng/mlxhr ratio' ng/mlllhr 

HPlC 22111! a.a 2.3 21.0 21112 
121.1 O.IM 0.71 

RA 271111 ID.II 2.2 20.1 34211 

- • 21177 HPlC 22112 113.1 3.0 33.11 
1113.11 0.73 0.11 

RA 3132 41.4 2.7 21.2 31111 

... 
HPl.C 2117 17.3 4.2 41.0 2117 

1117.8 0.73 0.71 
RA 21185 97. 1 3.e 10.2 30ll1 

AA, Aad'-!lvtty; V11 - Ve, Volumn ·•~-•late ond of cen1ral eomparlmenl; TBC, "fatal body clearanc•. 
•, Rollo be!Waen HPLC and AA dt!1rmln1Hon1 

2llO 

31111 

2712 

all4 

2!71 

9980 

ratio' 

0.74 

0.113 

0.31 



86 

COMMENTS: 

I. The firm have adequately characterized the mass balance of docetaxel. 

2. The protein binding study was not in sufficient detail to critique. No characterization of the 
binding protein was undenaken. This was not considered the main protein binding study by RPR. 
In Report RP 56976 Vol. 1.95 pace 6-37-155, the% bound was found to be around 94% in the 
concentration range of µglmL. 

3. The pharmacokinetic parameters are lower than the mean parameters calculated for T AX006 for 
the same infusion time and dose. However they are within the range of the individuals for TAX006. 

CONCLUSIONS: 

The study is adequate for describing the mass balance of docetaxel for the purpose of labeling. 
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LIVER MICROSOMAL AND HEPATIC CELL METABOLISM STUDIES: 

TITLE: I. Preliminary characterization ofTaxotere™ metabolism using human liver microsomal 
fractions. 2. Jn vitro metabolism ofTaxotere™ by human hepatic cells and microsomes: 
involvement ofCYPJA subfamily. 

This infonnation was provided in the fonn of abstracts from meetings/conferences in the 
Pharmacology Section of the submission (Vol. 1.56, page 5-35-283). These investigators were 
supponed by RPR-Rorer. 

The firm have been requested to send a more full repon if available and not just in abstract fonn. 

STUDY DESIGN : 
Abstract I. "Preliminary Characterization ofTaxotere™ Metabolism using Human Liver 
Microsomal Fractions, Zhou-Pan XR, Marre F, Zhou XJ et al. Second Interface of Clinical and 
Laboratory Responses to Anticancer Drugs: Drugs and Microtubules, Marseille, France, April 
2-4, 1992 Abstracts''. 

A bank of human liver microsomes was used (N•29). 
The drug was incubated with human microsomal fractions. 
Four more polar metabolites named Ml, M2, M3 and M4 were fanned. 
Taxotere™ had a wide inter-individual variability with metabolizing rates ranging from 6.9 to 
164.7 pmoVmin/mg. 
Formation of M2 and M4 significantly correlated with erythromycin N-demethylase activity 
known to be supponed by cP450IIlA. 
Inhibitors of P450IIIA such as troleandomycin, nifedipine and ketoconazole significantly reduced 
the metabolism ofTaxotere™. 

A translation of this was sent by the finn to the Agency I In/94. These are additional comments 
from a review of this new information: 

Mean K, (inhibition by ketoconazole) was l.35µM ::t 0.25. 

Comments: 
I . It would have been useful to have characterized the metabolites, especially the predominate 
metabolites M2, M3 and M4. 

2 The authors chose the most appropriate microsome batches for their work on the 
determination ofinhibition constants, K, 

3. The Dixon plots for determination of K,'s needed sampling between 5 and 10 µM ketoconazole 
(microsome batches ffi.. 15 and ffi.. 23) or between 2.5 and 10 µM for more accurate 
determination oflinear regression. 
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4. The authors suggest that there wu a high correlation ofMI, M2 and M4 with erythromycin 
N-demethylase activity. Correlations need to be more appropriately expressed in terms of r2 
rather than r values. The correlation with total metabolites r-0.7698 then becomes r2 =0.5926 
and the highest r value for the correlation of activity with M2 where r-0.8330, becomes 
r-o.6939. At these values the correlations may not be definitive and further evaluation with for 
instance expressed 5'. stems is suggested. 

5. There is a need for further work using 3A expressed systems and anti-P4SO 3A for definitive 
conclusions to be made. 

6. The histogram of microsome number vs. total metabolites in (pmol/min/mg P) shows values 
ranging from about pmollmin/mg not pmol/min/mg as described in the 
abstract. This does not seem to suggest high variability as stated by the authors. 

Abstract 2. "In vitro metabolism ofTaxotere™ by human hepatic cells and microsomes: 
involvement ofCYP3A subfamily, Marre F, de Sousa G, Placidi Mand Rahmani R. 
Proceedings ISSX Volume 3. Sth European ISSX Meeting Tours, France, September 29, 1993. 

Specific cP450 was induced by treating hepatocytes with 
P-naphthof:avone (P-NF) 
3-methylcholanthrene (3MC) 
phenobarbital (PB) 
rifampicin (RIF) 

Specific inhibitors or substrates of P450 s1.1bfamilies were used to study inhibition ofTaxotere™'s 
metabolism: 
benzopyrene (BP) 
theophylline (TP) 
hexobarbital (HB) 
debrisoquine (DBQ) 
sparteine (SP A) 
propranolol (PRO) 
aniline (ANI) 
erythromycin (ER Y) 
ketoconoz:ole (KETO) 
nifedipine (NF) 
rniduolam (MDZ) 
quinidine (QUI) 
cimetidine (CIME) 
SKF 52SA 



Results: 
Substrate ofCYP3A 
ERY 
KETO 
NF 
MDZ 
QUI 

% reduction in T axotere ™ metabolism 
385 
95% 
90% 
77% 
44~1. 

Microsomal work showed Taxotere was inhibited by ERY. KETO, NF, MDZ and QUI 
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Taxotere's metabolism was strongly induced by RIF (144% of control) by hepatocytes in culture. 
PB, 3MC and ~-NF had less effect. 

Biotransformation rate ofTaxotere was strongly correlated to erythromycin N-demethylue 
activity. 

3. Docetaxel metabolizing enzymes and metabolic drug-drug interactions in vitro was reported in 
Vol. 1.59 page 6·1·63 as Biodyn # 1728 study and was also presented by RPR 1t the Fifth 
European ISSX Meeting Sept., 1993. 

Rat, mouse, dog and human microsomes were used to study the metabolism of docetaxel. 
The study confirmed the inhibitors of docetaxel shown in the previous studies (ICSO values were 
given for these inhibitors) . Biotransformation rates were higher in ~he animal species with the 
mouse being the highest. EnzyMe kinetic constants for human microsomes were Vmax•9.2 
pmol/min/mg, Km(app)•l.1 µMand CLint • 8.2 mllminlg. The mean docetaxel 
biotransformation rate in these liver microsomes from five human subjects was 25:1:6 
pmol/minlmg. 

Assay: 
The assay method for this study used a different type ofHPLC column from that used in the assay 
for the PK studies. Both used the same mobile ph;ise and UV detection wavelength. The 
chromatograms show different r~ention times to those in the PK studies being much longer. The 
per.It appearing after 1 S minutes was not identified and its impact on the assay concentration of 
docetaxel was not described, if it is say the 7 -epimer of docetaxel. 

No rationale was given for the incubation time of 60 minutes, this seem& rather long. No 
rationale was given for using substrate disappearance assay for incubates with liver microsomes 
rather than product formation method. 

CONCLUSIONS: 
Taxotere is metabolized by cP4S03A subfamily. 
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COMMENTS: 
7. The following wu noted from the report on study Biodyn 31728: the peak appearing after 15 
minutes was not identified and its impact on the usay concentration of docetaxel was not 
described, if it is say the 7-epimer ofdocetaxel. 

8. From study Biodyn # 1728: no rationale was given for the incubation time of 60 minutes, this 
seems rather long. No rationale was given for using substrate disappearance assay for incubates 
with liver microsomes rather than product formation method. 

9. The effect of anicancer drugs on docetaxel biotransformation was studied in Biodyn # 1728 
Exp # 27. The impact of t1'e results would have been put into better perspective if there was an 
additional control substance such as ketoconozole for comparison. 

Comment # 1 and Comments # 3 to 9 need to be conveyed to the firm. 



IN VITRO PROTEIN BINDING STUDY 

TITLE: 
In vitro protein binding of docetaxel in human blood and study of drug interaction (Report RP 
56976 Vol. 1.95 pa1e 6-31-155) 

OBJECTIVES: 
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To measure the binding of docetaxel to plasma proteins, platelets. lymphocytes and erythrocytes 
in human blood. 
To measure the effect of drugs (cisplatin, doxorubicin, etoposide, vinblastine or dexamethasone) 
on docetaxel plasma binding. 

lnvutlaator and Site: 

Dates; Aug. 3 1993 to Nov. 18 1993. 
Drua Supplies: 
Labeled 14C-docetaxei 47 mCi/mmol or 1.73 GBq/mmol. Radiochemical purity •96.7%. 

METHODOLOGY: 
Blood JJpply was from healthy subjects collected in tubes containina EDTA (ISmg/10 mL of 
blood). Plasma wu separated from erythrocytes by centrifugation at 2000 g during IO min. 
Erythrocytes were washed twice with NaCl 9 g/I before use. Platelet-rich pla1ma was obtained 
from the supernatant after blood was centrifuged for I 0 min at 130 g. Lymphocytes were also 
isolated. 

A serum pool was used in the protein binding experiments. This had an HSA concentration of 
696µM and an AAG concentration of 17.5 µM. Lactic acid was used to adjust the serum/plasma 
pH to 7.35 to 7.40. 

Binding Assay: 
Binding was detennined by ultrafiltration method. Poly1orbate 10 was used in all experiments 
at a concentration of 100 µa/mL. Total drug concentration was obtained before centrifugation. 
and then after centrifllgation at I 000-2000 g for 5-10 min at 3 7' C. 
The final docetaxel concentration was 3 µg/mL in these studies Comment: Cmax in the 
pharmacokinetic studies was around 2 to 3µg/mL for 100 mg/m2 dose. 

Dru1 interactions: 
Cisplatin 50 µglmL , dexamethasonc 50 ng/mL, doxorubicin 500 ng/mL, etoposide 10 µg/mL 
and vinblastine 300 ng/mL were investigated for the effect on docetaxel serum binding. 

RESULTS: 
Docetaxel binds to HSA. AAG and lipoproteins such as HDL and LDL. 
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Mean% SeNm Binding :1: SD (N•S per mMSUremcnt): 

Doceta1el µ&fmL 

Poly1orbate 80 0.1 1.0 3.0 s.o 
µ&fmL 

10 77.13:1:1.25 92.96:!:0.34 93. 77:1:0.25 93. 19:!:0.5 I 

100 86.65:!:0.53 93.02:£0.44 93.39:1:0.36 93.24:!:0. IS 

200 86.91:1:2.28 92.73:1:1.55 93.45:!:0.15 93.20:!:0. 16 

There was a significant statistical difference between% bound at C. I µg.lmL and the other 
concentrations of docetaxel. The firm believes that this discrepancy is due to the low dpm's at 
this concentration of the radiolabeled docetaxel. This however wu not present to confirm in the 
Appendix 2 u cited by the firm. 

Mean% bound Docetaxel (lµg./mL) in Presence of Other Drugs: 

Sea'Um •1. Bound Docetai1el Mean:i:SD (N•5) 

Control 94.12*0.59 

Cisplatin SOµglmL 92. 14:1:1.88 

Dexamethasone SO ng/mL 93. l l*<i.49 

DoxoNbicin 500 ng/mL 93.86:!:0.30 

Etoposide !Oµg/mL 92. 94:!:0.65 

Vinblastine JOO nlJ/mL 93 .49:!:0.23 

These were not significantly different from the control % bound. 
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The table shows the mean binding parameters :1: SD for these proteins: 

Protein D 

albumin 0.82 :I: 0.01 

A.AG '.27:1: 0.23 

Y·1lobulln . ·--
HDL 

LDL 

VLDL 

HDL : High detuity lipo-proteins. 

LDL : Low detuity llpo-proteins. 

VLDL : Very low detuity lipo-proteins. 

K,mM"1 

1.37 :I: 1.25 

114 :I: 44 

These were estimated using the programMicropharm. 

nK,mM·1 

4.51 :I: 0.16 

538 :I: 49 

1714 :I: Ill 

3011 :I: 114 

In serum. docetaxel is 93.94 % bound (at concentrations of I -5 µg/ml), mainly to human serum 
albumin. I-acid glycoprotein and lipoproteins. The binding toy-globulins is very weak. Docetaxel 
is 8-19 % bound to erythrocytes resuspended in plasma (40 o/o hematocrit) 

Polysorbate 80 in the range IO to 200 µg/ml did not significantly influence the serum binding. 

The global constant of usociation (n.K), and, in the case of saturable binding, the number of sites 
(n) and the association constant (K) could be estimated from the individual serum protein binding 
studies. 

! 
I 

Simulation of docetaxel plasma protein binding i11 healthy patient using the above parameters shows 
a binding of93.8 % (fr~ciion l!nbound fu : 6.2 %), consistent with the observed values. 

Simulation in cancer patient with severe !aological syndrome of inflammation (I -acid glycoprotein 
• 60 µM (2.4 g/I) and albumin• SOO µM (33 g/I)) indicated a small increase in docetaxel plasma 
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binding to 95.1 % (decrease offu to 4.9 % i.e. a 21 % decrease) 

Based on this data estimations were made for the PK/toxicity data analysis in Vol. I. 99 

The free docetaxel &.ction was also detennined by ultraflltration of plasma samples collected at the 
end of infusion and at different times post-infusion during study T AXO 16. Docetaxel levels in 
ultrafiltrate were measurable for all three patients at the end of infusion, but were undetectable at later 
times, except for one patient, for whom levels could be determined at 20 minutes post infusion. 

The end of infusion samples showed 97.8 :I: 0.8 % protein binding. 

Further results in the form of a table were sent by the firm 1117/94 to show that docetaxel at a 
concentration of 1.5 µg/mL was around bound in the absence of Polysorbate 80. 



PKPD Analysis: 

TITLE: Study of the·Telationship between the pharmacokinetics and the pharmacodynamics nf 
Taxotere ™ (RPS6976, docetaxel) in cancer patients (Val. 1.97 pa1e 6-39-43 and Vol. 1.99 
pa1e 6-41· 7). 

OBJECTIVES~ 
I. To explore whether the interpatient variability in pharmacokinetics, as predicted by the 
population phannacokinetics model translates into different pharmacodynamic effects. 

2. To assess the prognostic imponance of patients clinical features and pharmacokinetic 
parameters (clearance, estimated during cycle I) in determining the chance of response, and the 
risk of developing some toxicities, namely grade IV neutropenia and fluid retention. 

Subject Demographics: 
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A total of847 patie11ts were entered into the database. 577 of these ie 68. Io/o had PK data. 2705 
observations were available in terms of patients having PK by number of cycles received. 

Djagnosjs Patients With PK data 
Breast cancer 
NSCL 
Other tumors 

There were 17 patients in the breast cancer trials, 22 patients in the NSCL trials and 17 patients 
in the other cancer trials that were not included in the original population PK modeling addin1 a 
total of 56 patients. The 577 patients in this database do not include the Ph11e I patients. 

STUDY DESIGN 
Several different patient por .• .ilations all in Phase II trials were included. A total of I 0 different 
tumor types were in the database. The analysis of response (ie tumor regression) used the breast 
cancer and non small cell lung patients alone. These were also subgrouped. The analysis of 
safety included all patients and all tumor types. 

The analysis of PKiresponse relationship used the patients in the response dataset alone. The 
analysis of the PK/neutropenia used patients evaluable for neutropenia. The analysis of PK/fluid 
retention useJ all patients in the database. 

The "core" model consisted of clinical covariates in relation to outcorr.e. The second step 
involved assessing the additional influence of PK parameters using their estimates from the 
Population PK model. The pharmacokinetic parameters were estimated either by Bayesian 
estimation or by prediction. 
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GENERATION OF INDIVIDUAL PHARMACOKINETIC PARAMETER ESTIMATES FOR 
PK/PD ANALYSIS 
Individual PK estimates (predictions) of clearance were generated using the final model for all the 
Phase n patients available for population PK/PD (n • 577, index set+ validation set+ additional 
patients). 

Two sets of estimates were considered : Bayesian estimates using parameter estimates from the 
final population model as priors and individual concentrations designated as CLj 

Predictions by the final population model, using only 
individual covariates (BSA, ALB, AGE, HEP12. AAG) designated as "CLj 

The major contribution of AAG to the population model and its possible influence clinically in 
:enns of protein binding was investigated by generating these estimates: 

- Clearance of unbound drug: CLui. 

Cluj • Clj I fuj 

where fu, the fraction of drug unbound to plasma proteins was based on binding constants 
estimated in vitro (see review of Protein binding studies page 91) and actual protein levels (ALB 
and AAG) measured in patient's plasma. The plasma levels of other proteins were assumed to be 
normal that might contribute to docetaxel binding. So 

fu ~ I/( 1 + I:nPil<;) 

where n is the number of binding sites on a given protein i and P1 is the protein concentration in 
µM and K; is the association constant in µM" 1

• 

The Clearance prediction by the population model without the effect of AAG (i.e. AAG set to the 
mean) was designated: "CLj*. 

The following factors were developed from the clearance estimates defined above. 

f1 •(mean CL)/ CLi 
f1 • (mean CLu)/ CLui 
f, •(mean "CU "CLi 
C. -(mean "CL*/ "CL,* 

Pharmacokinetic variability can be predicted by estimates from f1,f1 or f, ,f.. On the other hand 
comparison of f~ ,f1 to f, ,f4 predictors allows conclusions to be drawn as ~o the value of measured 
drug levels and the value of the population model. The significance of AAG and hence protein 
binding in relation to pharmacodynarnics, was assessed by comparison of f1 vs. f1 and t; vs. f •. 

The Appendix to this repon shows the manner in which the values for AAG and the factors were 



categorized for the purpose of univariate analysis. 
Patients were also considered by grouping into treated vs. untreated previously. Those patients 
treated with adjuvant chemotherapy were grouped as untreated. 
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The analysis also compared the patients with pharmacokinetic data available (N•S77) to those 
without PK data (N=270) in terms of demographics and clinical covariates by means of chi-square 
test. Covariates such as performance status, age, number of organs affected, visceral organs 
involved, baseline liver metastases and baseline bone metastases tested not signifbant. A 
significantly different (p-0.013) number of patients with pharmacokinetic data had been 
previously treated (28% vs. 36%). 

An estimation of actual drug exposure (AUC) was also described by the expression : 

J.UC•E!!!!_ 
I CL 

i 

The statistical methods used were multivariate analysis consisting of logistic regression and Cox 
(hazard) Model. 

Efficacy Analysis: 
This was carried out for the breast and NSCL patients alone. The core model consisted of the 
population final model and the covariates to which AAG level, the "f" PK factors and the initial 
dose multiplied by the "f" PK factors were added independently. Called PK factors for the rest of 
the text. 

A logistic regression model was used in this analysis. 

Safety Analysis: 
Fluid retention and neutropenia were evalua.ted in this analysis. Evaluable patients for neutropenia 
analysis were defined as those patients with at least ane blood count betWeen Day 2 and Day I 9 
with no G-CSF given in the cycle. The first cycle alone was considered since PK parameters were 
from this cycle. 

Logistic regression again was used as a multivariate analysis method, where the response 
probability p= Pr (Y~l jX) and logit (p) •a+ p· X + e 

Cox regression with time dependent covariates was used to model the 1isk of developing fluid 
retention •e the hazard function, h(t,i) • h 0(t)exp(z'P ). Pre-medication was an additional 
covariate in the analysis. This was grouped into reference group (no premedication}, 
premedicated group (corticosteroids at cycle one) or mixed group (antihistamines cycle one, or no 
pre-med cycle one, but pre-med at some time during the study). This was a step-wise method 
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with a I Oo/o level of significance. 

The time dependent covariate was cumulative dose at each cycle. 

RESULTS: 
Response - Breast 
A core model was obtained from logistic regression of the Integrated Summary of Efficacy. So 
covariates used in this analysis for the statistical section were also used here. This model was 
applied to the evaluable population where there were 146 patients with PK data. The core model 
showed that each additional organ affected (N_ORG) decreases the udds of response by 45%. 
PK factors· as described previously and dose multiplied by PK factors were added to the model 
one at a time. The individual models were compared using the log lik~lihood statistic 

AAG plasma level proved to be significant a~ a predictor of response {p-0.02) and when it was 
part of the core model (0.054). The odds of response decreased by 52% for each mg/L increase 
in AAG plasma level. 

Addition of the PK factors did not improve the model. 

Para .. ter Standard ll&ld Pr > ltMdarCU &N Odd• Var1at:1lt or E.lt.1Nte Error Chi-Square Ch1-lqvare t&tl•t• Ratj.O 

INTER•:'rT l :?.3610 0. USO 12. 6109 O.OOO• 10.61' 
N_OR~ l ·U.SSI• 0 .170• 10. 7338 0. 0011 ·O.JUJll 0.512 
Pf\._HORH("i ! (I, S•!I• 0. l6SS 2.226• o.U57 O.ISOH9 1.125 
•AG ' -O.l4J2 O.COll l.190 O.OU• -0.20120 0 .. 1. 

See appendix for summary Table. 

Response • LuOB 
A cr!'!l model was obtained from logistic regression of the Integrated Summary of Efficacy. So 
covariatC:i used in this inalysis for the statistical section were also used here. This model was 
applied t:i the evaluable population where there were 151 patients with PK data. The core model 
show hr.d covariates of age, baseline bone metastuM and bueline liver metastases. Age alone is 
significant in the core model (p-0.188); the odds of response increased by 4.5 o/o for each year of 
age. PK factors as described previously and dose multiplied by PK factors were added to the 
model one at a time. The individual models were compared using the log likelihood statistic. ~ 



100 

AAG plasma Jovel proved to be sigidficant as a predictor of response (p<0.01) and when it efas 
part of the core model (p<0.02). The odds of response decreased by 64% for each mglL 
increase in AAG plasma level. 

Addition of the PK factors did not improve the model with the exception of factor f3 having 
borderline significance (p-0.10) without the presence of AAG in the model. However 0 was 
found to be strongly correlated to AAG (r-0.66). 

tara .. ter ltan~rd Wald Pr > lc.andardUecl Odd• 
V•rtablt or ht1Mte Error Ch1-s~r• Ch1MSqu,are &atl•t• "-&tlO 

INTEllCPT I ·I· IOU I. S222 I. 4012 0.2353 (L ~~I 
~at I o.Ul' 0. 022S I. 7110 O.OUI 0.21900 l.04S 
11._-ll:H I •0.70'3 0. 5912 I. Jt)I 0.2171 -O.U1'02 O.OJ 
IL_LlVIM I ·0.55'6 0. 550 J.00'1 O.JUI -0.12127' 0.573 
A.\O I ·J.Ol04 0. US9 s.nn 0.01'5 •0,JUt26 O. J57 

Safety • Neytropenja (first coyrsel 
The core model had significant covariates of baseline iieutrophils and prior chemotherapy 
(obtained from the Integrated Summary of Safety). 534 patients were included of which the 
overall incidence of neutropenia (grade IV) was 61.6% 34 patients were excluded because of 
missing baseline values. 

PK factors as described previously and dose multiplied by PK factors were added to the model 
one at a time. Also HEP 12 {hepatic impairment indicator) and HEP l 2B (hepatic impairment 
indicator with no bllieline metastasis) were included as covariates. The individual models were 
compared using the log likelihood statistic 

AAG was a strong predictor ofneutropenia alone or added to the core model {p<0.0001). PK 
factors fl and f2 improved the model being strongest when AAG is present in the model. So an 
increase in AAG levels decreases the probablility of neutropenia. An increase in the PK factors 
(interpreted as a decrease in clearance of docetaxel) increase the likelihood of toxicity. HEP 12 
did not have a significant effect. However an improvement in the model was seen with the 
addition ofHEP12B but the effect was diluted out with the addition off!, this implied that the 
effect ofHEP12B wu due to the changed PK in this population group (previously predicted to 
have a 30% decrease in docetaxel clearance). 

The odds of Grade f\/' neutropenia: 
decreased by 16% wiam baseline neutrophils increased by 1 X 1 o' IL, 
decreased by 85% for each •g/L increase in AAG 
increased by 90"/o for patients with prior chemotherapy 
increased by 4X for each unit increase of !1 which means that clearance decreased two fold . 

• Safetv - Fluid Retention 
There were 575 patients with 10 different tumor types. The incidence ofOuid retention was 49"/o. 



The core model included the covariates sex, bueline protein level, number of organs involved 
and a covariate reflecting premedication. Premedication consisted of antihistamines and/or 
steroids. The reference group were those patients who received no premedication. In the 
Integrated Safety report the premedication was divided into 3 groups for statistical evaluation: 

Type 1 Antihistamines slone 
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Type 2 Short administration or corticosteroids This also included patients on antihistamines at 
Day 1 and/or Day minus 1 
Type 3 Lon1 administration or corticosteroids This also included patients on antihistamines 
during at least 2 days from Day minus I. 

Based on safety data from this report Type 3 premedication ie long term corticosteroids was 
recommended. Type I premedication seemed to worsen fluid retention. 

With this analysis, there were two indicator variables STERI and MIX. STERI represented 
patients who received corticosteroids in cycle I and MIX represented those patients who received 
antihistamines in cycle I or no premedication in cycle I but some premedic.ation whilst in the 
study. 

AAG was a strong predictor of fluid retention alone (p<0.01) or in addition to the core model 
(p<0.02). Both AAG and PK factors together in the model show an improved model. Without 
AAG, the PK factor t2, f3 and f4 have an impact. The best model was one that included the 
clinical covariates and AAG with cumulative dose (in relation to fl). 

See appendix for Summary Table 
The risk of fluid retention was 
increased l. 6X for female patients 
decreased 33% with lg/L increase in AAG 
decreased by 25% when protein levels increased by 10 g/L 
decreased by 3 5% when steroids were included in the premedication 
increased by 20"/o for unit increase in fl implying a two fold decrease in clearance or this can also 
be interpreted u an incrtued risk of I 0% for each additional I 00mglm2 course. 
decreased by 13% with each additional organ involved 

COMMENTS: 
Assumptions made were that protein levels were normal and that fu could be calculated from 
actual values of ALB and AAG. This assumption seems reasonable since the predominate 
proteins involvt.d in binding were shown to be albumin and AAG both of which were measured. 

Covariates were categorized according to clinical significance or into quartiles. Categories based 
on a different method other than quartiles might have produced a different result. 

These were not randomized control studies. 



The combination of the studies in the safety analysis with different response rates is probably 
acceptable. 
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It is assumed that there is no nonlinearity in the pharmacokinetics and hence cumulative exposure 
can be estimated since data is available for cycle l alone. This assumption would not hold for 
toxic side-reactions or drug/metabolites remaining in sites other than the central companment. 

Neutropenia wu only studies for the first course. It would have been interesting to see the 
relationship for neutropenia over a series of courses. 

The acceptable level of significance was set at I 00/o but no statistical justification was given for 
titis. 

The firm looked at evaluable not intent to treat patients. 

CONCLUSIONS: 
The strong trend in AAG plasma levels as a predictor to toxicity in terms of fluid retention and 
Grade IV neutropenia is noted and needs further investigation. 

The implication of steroids being of benefit is muddied by the various premedication schedules 
used and needs to be clarified in some way. 

STER! still contains some patients on antihistamines. 

The firm have not addressed the mechanism behind the high incidence of fluid retention and AAG 
levels and the paradoxical relationship of clearance. The drug is highly bound and has a relatively 
low clearance (restrictive), so the expectation is as the protein levels rise, clearance decreases 
since the fraction unbound decreases. Therefore, greater exposure means the expectation of 
higher incidence of neutropenia. However, here neutropenia incidence is lower, the higher 
AAG. Response is a difficult measure to relate to pharmacokinetics with many chemotherapeutic 
agents, more success has been met with the relations established between the pharmacokinetics 
of a drug and its toxicity. 
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TASLE1 ~ 

SUMMARY OF LOGISTIC REGRESSION MODELS - BREAST 

MODEL ·2LOGL Model Dlftt11tnce in p-value 
eo--radto: ·2LOGL -

int•-·"' 1118.436 
AAG atono 111~ '>14 int•---1"11 .2= D.013 
CORE 112.77-1 1n1...-.. S.71:.>~ c0.001 
CORE + F1'00SE 1711.4M -· .,~,g o.t 
CORE+F1 178.937 -· 3.78& o.o 
CORE + F2'00SE 180.8311 core 2.084 0.1411 
CORE +F2 180.148 core ?.575 0.109 
CORE + F3'00SE 181.421 core 1.302 D.254 
CORE+ F3 180.506 core 2.217 0.136 
CORE+ F4'00SE 182.720 core 0.003 0.956 
CORE +F4 182.529 core 0.194 0.660 

CORE+AAG 1711.006 core 3.717 0.054• 
CORE+ AAG + F1'DOSE 177.024 core +AAG 1.982 0.159 
CORE + AAG + F1 176.527 core+ AAG 2.479 0.115 
CORE + AAG + F2'00SE 176.1149 core+AAG 2.057 0152 
CORE + AAG + F2 176.460 core+ AAG 2.546 0.111 
CORE + AAG + F3'00SE 178.999 crro • AAG 0.007 0.933 
CORE + AAG + F3 178.866 cotw + AAG 0.140 0.708 
CORE + AAG + F4"00SE 178.999 core+AAG 0.007 0.933 
CORE + AAG + F4 178.958 core +AAG 0.048 0.827 

Io-; 

t 
"T 

"' ... 
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TABLE2 
SUMMARY OF LOGISTIC REGRESSION MODELS • LUNG ... 

MODEL ·2LOGL Modtl~ Ollltllnat p-vltut 
tft• "'.~ I Iv.I L -, -

~•nn"" 111 _... "Oi 
1' nn11 -· nt~ oana 

ll+F1 ·- = fta• 

: ;;•111· "' -,.,.,, 
, __ 

-·= ·- ''Dl .s 
OR + F3'ans~ , 7 ~ ·-· 1 • 17 .158 
•R +F3 1 nt• .... ,. .~ 16 >.082 

:nR • FA•nns:m;; ±:r~· -·· """ 0.852 
coR +F4 ...... ·-·· ••7 0,407 

r.nR +AAG 1R7117 -r• 8. 12 nn11 
COA + AAG + F1'00 181.144 --+AAG 1 73 0,19& 
coq •MG+F1 

111:; 
""".AA« 1 •7 0. 02 

COR + AAG + F,.,.,,.,IO'.~ 111 -r• •A.AG 14 •2 0, •1 
co~ •AAG+F2 111.4 8 ""r•+AA 1.3 91 0. 38 
COR + AAG + F3'0"'"~ tl .7•• -r•"" ... 

~ 
n.n1 

COR .. AAG + F3 •17 '"'ll•A• 1.000 
CORE. AAG + F•·oose 18 .817 """ + AAG o.onn 1.000 

.£ORE + AACl + F4 18 .711 -r• +AAG 0.056 0.813 
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TABL.E 3 
Summary of L.oglstlc Regression Models • Neutropenia 

MODEL ·2LOCH Model•~ Dlfterence ~lu• 
to: In -

·2LOGL 

111••-"I •lone Ii I 
~:ii=: AAG 8ldno 

r.nRi; .n.nn1 
Cm• ... F1•nn1;.i; 

I 
,_ 

1.D~R 

"R +Fl 
,_,. n11 

OR + F2"DO ....... 0.001 
OR + F2 

, __ 
11 g7, oiit::: 

~'+F3"00 -· 1 ... w 0, 

COR +F~ = 
,_. 

17A 1,241 
COR + F4°DOSE -1• li .91A 
COR +F<I 

,_ .7--

COR +AAG 04 
, __ 

~ffi"i <0.001 
COR - -+ AAn + F1 •nuSI! 14? '""'""' . ..n.001 
COR +MG+FI I ,_. .. 

~ I 
~noo1 

CORE +MG• F2°noJL:: ,4 ' ,...., .. A ~001 

CORE+ AAG +F2 7 11 ""'" . A ~ .1 1a <0.001 
CORE + AAG + F3•nnsi: 5 ,_ .. A ,n•n 0.024 
C"R E + AAG + F3 5 75 ... , .. ... ~.077 O.Dl<I 
CORE + AAG + FA'OOSE = """.,. AAG t.151 0.199 --COAE +MG+ FA ~11+.t..t.r.1 2~?0 0.124 

CORE + AAG + HEP12 559.118 core+ANJ , ........ 0.248 
CO~E +MG+ HEP12 +Fl 533.51M llOfe+AAG .. 25.1124 <0.001 

Hl=P12 
CORE+ AAG + HEP12lil 555.0U """•+Al<G 5,38<1 o.o~o 

CORE+ A.t.G. HEP128 T Fl 532.885 eote +A.AG+ 22.183 c0.001 
HEP1211 

HEP12 .1 lot Po...,. Wtl!> _llC _:SOOT or IQl'T • IOIUand Al.KPH> 3001U. 
HEP128·1 lot ""..., • ....,,,.,,.....,,_.....,,saoTor8aPT •IO IU-Al.KPH. :IOOIU lndno-llono 
me\a1\ant 

Para .. t1r Standard W•ld Pr > Standardized - Odd5 
var•a'D~• Dr llti•t• Error Chi•Sq\.11r1 Chi•SGVare l•t1N~I bt10 

INTDICM' I 
l,\SDfitl'I' ! 
Pi\_CMIMO l 
».a I 
Fl I 

~. llO• O.ll•§ H.1219 G.0001 10.109 
•O .110< o.oos u.102• 0.0001 -0.210243 O.llS 

0. U02 0.2215 1.ou o.oon 0.17U4l I. 9lS 
·l.,,,, o.an )f. 91)9 0.0~01 -O.Sll619 0.169 

1.•o•o 0.29S7 21. S<H 0.0001 o. )71929 •.on 

the odds of neutropenia Grade IV : 

RP5'976 STATISTICAL AN4LYSIS REPORT· PIWIE II INTl!QAATl!D PKl'O APPR04CH 
l•.o? 9• 

" 

i05 
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TABLE4 
SUMMARY OF COX MODELS· FLUID RETENTION 

MODEL -2LOGL Moclll~ Olll•-ln 
tft• .!!'""'' 

n•m 4 ...... ~."' >no• 

i . ...... m• 

.4 """' 
rT"-a .. •F1 -·· 
m+F1+rn 7 4 

• Ii ............ .'47 ,,,.,. .. ...... 
" R +F .. ~ -·· D,411 

CR +F !+nuu,~ 8.191 
R • •, t•M ,.,,1 = -· n "'' 

C R +Fi -·· 421R 

~· +r"Mff 
R •FA' '"'nn•:m ... ,. 1.B72 

Cr'IR +FA 3m5,7 COit 1§: 
COR + FA + '' •M. DO!!" '>DD8.077 

COR ... , '.<lllf•1,DDlll -· 408 
onR +AA + F1 •r.1 •M. nn~.., =~7• """•+••n .417 
OR +AA + F1 .078 -....... >a•a 

.PR +AA • Fl + CUM.DOSE OG87.9 .. 
COR +H • ~·r..• IM,nn~lii =·· ""'t+AAG 4.t~Q 

r.oR +AA + F2 .1 " -·· + A.tlll QRll" 

CORE + AAG + ~~ +CUM. DOSE "'II.°"' 
COR +AA + F3'CUM. 00"" 987.713 COrt +AAG .... 
coR +AA +F3 ~147 -r• +Aar.11. 1114• 
COR +AA . • F3 +CUM. 1.-151: van.~ 
COR + .ua + F4'nnse vt7. car•• A•R •~19 

CDR •AAG +Fl. 000.3'1 --rt+Mn 0147 
CORE+ MG+ Fl.+ CUM. DOSE 2919.6"9 

pVllUI 

[ 1 . 1 

;, .. t= 
D.""7 

0.521 

0.716 
0.n.&0 

0.1~1 

0.192 

0.011 
o.o~ 

o~~a 

0.026 
O,UA 

0.070 
0.7nn 

0.071 
0.421 

The best model is that involving AAG and 11 scaling the cumulative dose, as 
seen below: 

ParaMt•r Standard W1ld .. > 
Var1&ble or E•titMte Error Ch1·Square Ch1-Squar• 

KIX 0.229069 0.12125 ) .19015 0.070 
STElll ·O.f2ll29 0.24078 ).09104 0.0'87 
SEX 0.H6126 0.129'1 11.anu 0 .000' ,,; 
"'-~t: ·U. )l8Hl C.OSSll 6.24016 0.0125,.. 
IL_T~•OT -Ci.011910 o. 00929 9.027fS 0.0027 .... 
MC ·O. l9S096 0 .12904 9.l7Ul 0.0022 :...-
t;UHDOSt"' f'J \l.00094SI O.OOOltlO S.9798' o.ous 

AP51978 STATISTICAL ANALYSIS AEPOAT • l't\ASE 11 INT!OAATEI> P~O APPROACH 
1,.07.'4 

J\11k 
Rat.LO 

1. 257 
0.655 
l.562 
O.l'fl 
o. 972 
0.674 
1. 001 
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4.4. OTHER INDICATIONS 

IN llON 11\IOY ,,_.. - I'll. 
r-t .... RIQll-

~ - ........ no 

"° ~ ,,.. II 

., ....,._ ,,.. , . - 222 ~ l'D • 
SCLC DI ~ l'D " - 2211 l'D IS _,_ 

227 ~ l'D 43 

Clatln< 2211 UlllMllCI l'D 42 

Sott-1 2., p~ l'D 31 

Ot•'M 292 47 

OVERALL• 
OTHllllND. 

OVEllAU • 
PHA I ... ___ 
•No1all-·•-P1•• •dic91ion 

2.. s G 

,, 

:12 

11 IO 

• 11 

• 1• 
• • 
21 71 

• ,. 
31 ,. 
II 74 

10 M 

940 

210& 

RP51978 STATISTICAL ANALYSIS REPORT• PHASE 11 INTEOAATED PKPD APPROACH 
lA.07.14 
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CAA .. ,. 
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4.3. LUNG 

I'll. W1TH PK DATA 

INDICATION ITllDY ,,_. ,..,,. I N 
T-

NSCLC 210 ,,,....., --T-
211 rel "' IO • 
Zll ~ y.a ~ • 27 

232 rel '' 31 25 

m ... '3 37 ~ 

aal ,. ~ 31 'IS 

OVERALL <~ "' LUNG ;~ 
.:.;; 

OVERALL tor '412 
EFFICACY ' ' :,::f 

APSG976 STATISTICAL ANAi. YSIS REPORT • PHASE 11 ih'nGAA T!D PKPD APPROACH 
l•.07 IM 

, .. 
171 

'"' 
Ila 

"' 
tlZ 

6-41-14 
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4.2. BREAST 

PATIENTS WITH PK n~TA 

INDICATION STUDY - PopllldOn Pr• N TOTAL SCHEO· 
T-n1 - OF U\10 

Blou1 221 p~ 

T-
m ~ Y• ., 31 27 115 

267 Y• 42 27 22 115 

237 ~ ... 35 27 2• 121 
Unw-

286 1• 37 35 33 2CID 

ZIO .. 38 22 18 132 

OVERALL 233 IU 8$1 
911EAllT (72.t ... 

of ti . 

Nol al """"". ,_..., prorold-
*P1liltllrt0. _...,...tdlollnol-lnlhedl-
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-' SUMMARY OF PARAMETERS FROM PK ANALYSIS 
PARAMETER VALUES CATEGORIES 

FOR UNIVARIATE 
ANALY.slS 

• AAG range of <1.0; 1.0 • 1.3; 
all 1.3-1.6;~1.6 

• Factor 1 range of >0.85; 
0.85. 1.00; 
1.00· 1.15; 
~1.15 

• Factor 2 range of >0.85; 
0.85 • 1.00; 
1.00· 1.15; 
~1.15 

• Factor 3 range of >0.85: 
0.85. 1.00; 
1.00. 1.15; 
~1.15 

• Factor 4 range of >0.85; 
0.85. 1.00; 
1.00., .15; 
~1.15 
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PARAMETER VALUES 

• Tumor characteristics: iWJ\:{~~>;. 

• visceravnot visceral vest no 
4'W;.;; 

• no. of oraans involved 1,2,3,4,5.6 

• baseline bone metastasis vest no 
• baseline liver metastasis veslno 

• Prior theral"lv ~~t.fi~:\:. , . 

• chemotherar.v veslno 
• number of 0, 1,2,3 

realmens -• hormonal theraov veslno 
• anthracyclina resistant yes/no 

lbraast onlv\ 
• cisplatinum resistant yes/no 

lluno onlvl 

CATEGORIES 
FOR UNIVARIATE 
ANALYSIS 

; ij •;.:::::·,:~~':.:, •.. 

ves/no 
~:>2 
vesJno 
ves/no 

::·j 

vastno 
S1; &!:2 

ves/no 
yes/no 

yes/no 

Rl'Se976 STATISTICAL ANALYSIS REPORT· PHASE II INTEGRATED PKPD APPROACH 
1'.07.IM 

It I. 
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5. COVARIATES 

5.1. CLINICAL COVARIATES -
Possible prognostic clinical covariates in the analyses Include: 

PARAMETER VALUES CATEGORIES 
FOR UNIVARIATE 
ANALYSIS 

• oatient characteristics ··~·'·''·'·' ·''°' . :\~',:}.,~:. '!)"'"~ f"."'i1~~*')'.il(<.~~~'."''"-''·i: . .-.. _,.. ~-:'.' ..,.,. "<:' • 

• performance status 0,1,2,3 0-1; ~ 
CWHO\ 

• aae ranae 27-73 years <50;~0 

• sex 1·male 
2·female 

• baseline neutrophils range >1.3;1.3·3.7; 
3.7·4.9;C!:4.9 

• baseline total protein (fluid range g/1 NIA 
retention analucis ontvl 

• Hepatic impairment T yest no yes/no 
lneutrooenia analvsis ontvl 
• Hepatic impairment and 
no baseline bone metastasisi 

yest no yestno 

Cneutronania anaivsis onlvl 
• druo deliverv ,_.;:·.-. .,_ ....... .. •·.· f').': ··· t/:i:'Y' ·: 

• pre medication none, NIA 
antlhista1T1ines or 
corticosteroids 

• initial dose mo/m" 75•100 
• initial actual nose 

mo/m2 
• cumulative dose (by time-dependent N/A 

cvcle\ 
TH epallc ~nl Is defined by. SGOT or SGPT > 60 IU Ind Al.KPH > 300 IU 

*Hepatic ~' with no baHlin• t>ont tM1H18HI Is dellried by: SGOT "' SGPT > 60 IU and 
AU<PH > 300 IU and no bas•llnt Don• melU11HI. . 

RP5fi76 ST4 TISTICAl 4N4~ YSIS REPORT • PHASE 11 INTEGllA TED PKPD APPROACH 
14.07.IM 

6-41-16 
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ANALYTICAL METHODOLOGIES: 
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Docctaxel wu measured by high performance liquid chromatography (HPLC) with ultraviolet 
(UV) detection at 225 nm. The method developed at RPR Antony was taken as the reference by 
the different pharmacl)kinetic investigators. The method involves a solid-phase extraction step 
(ethyl C2 micro-colu•nns) using an Advanced Automated Sample Processor (AASP Varian) 
followed by a reverse phase HPLC. A back-flush procedure is used to speed up the assay. The 
calibration range of this method is I 0-5000 ng/ml in pluma and in urine with coefficients of 
variation less than 11 % and 9 o/o respectively for pluma and urine, using 0. S to I ml sample. 
Higher levels can be measured llfter sample dilution. 

Mobile Phase: Methanol 0.3%: Orthophosphoric acid (67.5:32.5 v:v) 
Flow rate: I mUmin 
Column: Spherosil Cl8, Sµm (250X4.6 mm ID) 

I mL ofwater/acetonitrile (70/30, v/v) is added during the solid phase extraction procedure. The 
RPR method is often referred to by the developers i.e. Verginol, Bruno etc. RP 56976. 
A manual extraction method was used by external Phase I investigators and for samples drawn in 
the US Phase II studies. In all cases cross-validation of the method used by each investigator was 
performed by comparative analysis of selected plasma controls and patient samples at RPR 

Specificity:The validation report showed chromatograms of blank plasma and those with 
docetaxel and the internal standard paclitaxel. 

Linearity:Range 10 to 5000 nglmL : r2:io0.996 

LOQ: 10 nglmL 

Accuracy and Precuion:Within-day reproducibility in plasma 1.9 %CV (100 nglmL) to 12. 1 
%CV (25 ng/mL) N=6 runs. The within-day %CV in urine as 2. 1% (500 nglmL) to 8.2% (250 
nglmL). 

Recovcry:The recovery ofdocetaxel from plasma was 81.6o/o±'i.3% (at 25 nglmL, N=6) and 
94.7% ±1.8 o/o (at 2500 nglmL. N=6). The recovery ofpaclitaxel from plasma was 
100.6%±3.9"/o(at 250 nglmL. N=l2). The recovery ofdocetaxel from urine was 90.3°/o±7.0o/o(at 
25 ng/mL,N•6) and 90.9% ±2.2 o/o (at 2500 ng/mL, N•6). The recovery ofpaclitaxel from urine 
was 93 8%±2.So/o(at 150 nglmL, N•J2) 

Stability: Docetaxel is stable in plasma/urine for 8 hours at 21 "C. Post-extraction and stability 
on micro-columns was found to be good for 48 hours. 

Pharmacokinetic studies were conducted under the responsibility of both RPR and external 
investigators as summarized in table I . 



Table I : Analytical methods used for docetaxel determln1tion in Phase I and D studies. 

Study Investigator Location Limit or 
code name or study Quantif. 

director 
n•lml 

TAXOOI R. Bruno RPR. Antonv (F) 10 
TAX002 M.A. Graham Glas2ow (UJ{) 15 
TAX003 R.A. Newman Houston. TX <USAl 15 
TAX004 J.G. Kuhn San Antonio, TX <USAl 15 
TAX005 D. de Valeriola Bruxelles (B} 15 
TAX006 R. Bruno RPR.. Antonv lFl 10 
TAX016 D de V aleriola Brullelles lBl 15 
Phase D R. Bruno RPR, Antony (F) 10 

J.M. Wilkinson Pharmaco-LSR 10-25 
Richmond, 

S.L. DePhilipps 
VA (USA). 

RPR, Collegeville, 
PAlUSAl 

The RPR France method was adap;ed by A repon was submitted to 
outline the validation of the method (Vol 1.59 page 6-1-345). This method W'5 then cross
validated with the previously developed P.PR method. The following summarizes this 
information: 

114 

Specilidty:Shown from representative chromatograms; no interference from diphenhydramine 
nor dexamethasone. 

Linearity: 

10 to 2500 ng/mL Mean correlation coefficient of0.9993. 



LOQ: 10 ng/mL 

Prf!cision:Within·day_ %CV from 2.57 to 7.49"/o. Inter-day %CV from 4.1 to 6.6% 

Recovery:%recovery ranged from 69.7 to 80.2% over three control levels. 

115 

Accuracy:% Difference from nominal for the 4 QC standards ranged from -0.412 to 9.56 (N=6, 
within-day) and 0.917 to 10.2 (N•ll, between-day). 

Cross-validation: The clir.i.:al samples and calibration standards gave significantly different results 
between the two sites, however QC standards prepared by and sent to RPR 
France did not give significantly different results between the two methods. 



APPENDIX 



Pharmacokinetics In the Japanese population: Vol. 135 page 8-36-249 
TAX 015 was a Phase l dose escalation study conducted in Japan. Plasma samples were only 
collected up to 5 hours post administratbn of the drug, so !he design was not too good in terms 
of number of samples taken etc. The following was stated in the submission "No difference was 
observed in the pharmacokinetics of docetaxel between Caucasian and Asian patients". The 
pharmacokinetic data was provided as mean parameters in a summary table : 

0-.,.,,.. AUC'4hlmL Elilllimliaa half-lift h 

10 (N•l) 0.3' 2.7 

lO(N•l) I.JI* 1.06 J.hl.7 

50(N-4) 1.0lt0.4 !.4*3.4 

60(N"6) 1.44* O.IJ 7.h6.J 

70 (N"6) J.77 * 1.19 U*l.6 

90(N•J) 4.Jh0.61 4.2*0.! 

1 
AUC • - UDdlr 1ht plulna ~ c 1 ILion time curw. 

It is not clear what premedication (if any) or concomitant medication was given to these patients. 
The clearances are within the range of those found in the Phase I studies conducted in 
US/Europe. 



,, 
fqble6 

uotere (dooetaxel} for ln)ectton Concentrate-Quantitative Compos 

Component Per 20 mg VIII Per 80 mg Vial 

---· Oocetaxe.: 20mg1 80mg1 

Polysorbate 80 OF q.s. 0.5 ml q.s 2.0 ml 

• (Oloxane Free) 

Dehydrated Alcohol NMT 2.0o/ow/v NMT 2.0o/ow/v 

Nitrogen* n/a n/a 

1Thls quantity is the theoretical quantity of docetaxel expressed as the 
anhydrous form. The actual quantity of docetaxel trlhydrate used (Wd) 
calculated using the following formula: 

Wd. (WtfTd} x 100, where Wt• theoretical quantity of docetaxel 
anhydrous, and 
Td - potency of docetaxel trlhydrate 

*Nitrogen is used as a purging agent during the manufacturing process, • 
descrlb,.,., in Item 3.5{e) of this submission. 

" 
" ' 



IN·VIVO STUDY DATA SUMMARY 

SNdy Piv(Sup) No. Pis Dole Cmax AUC CL Vas Comments llepon 
Number Ya/No Mal/Fem ma pafml h.pafml I/him' llm' lol:ation 

(Volumt 
/PHe) 

Tax 001 y 1/0 s 0.1 . . . Inf. Dur. 6.J.6 

1/0 10 0.1 . . ·• 1·2 h 

Oil 20 0.8 1.0 20.8 16 

OJ:l 30 0.6 1.3 24.9 81 

(0.5) (0.3) (6.3) (61) 

011 40 0.4 0.7 54.0 190 

013 SS 0.8 1.4 40.0 39 

(0.4) (0.4) (10.5) (34) 

013 70 1.9 2.8 26.7 16 

(0.3) (0.9) (8.2) (5) 

115 85 2.4 4.1 22.6 72 

(0.9) (1.3) (7.7) (24) 

311 100 2.4 5.9 17.0 95 

(0.4) (0.5) (U) (62) 

014 115 2.7 S.2 22.2 53 

(0.9) (0.2) (0.7) (39) 

Tax 002 n 0/1 20 0.1 0.9 21.7 . Inf. Dur. 6-11-6 

112 40 0.1 2.2 18.5 . •24h 

(0.04} (0.1) (0.2) - Cmax• 

1/3 SS 0.1 2.6 25.3 - end of 

(0.1) (0.9) (14.0) - infusion 

211 70 0.2 l.S 21.0 - cone. 

(0.1) (0.9) (4.8) - Vas not 

31'1 90 0.5 7.8 12.0 . reponed 

(0.1) (1.7) (2.6) . 

Parameters are espressed as mean (SD). 
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IN·VIVO STUDY DATA SUMMARY 

Study Piv(Sup) No. Pts Don Cmax AUC CL Vn Commenu Repon 
Number Yes/No Mal/Fem ma pafml h.pafml I/him• Vm' Location 

(Volume 
/Pue) 

Tax 003 n 013 12 0.06-0.27 0.$7 S2.3 311 I h Inf. 6-14-6 

(0.41) (64.5) (118) Day I. 

013 14 0.22-0.$2 0.39 39.9 II emu 

(0.15) (16.7) (6) IU\ge. 

313 16 0.12-0.63 0.49 43.S 133 

(0.40) (22) (12$) 

Tax 004 n 112 s O.l l . . . Dose 6-19-6 

16h (0.0$) . . . /infusion 

Ill 10 0.86 . . . duration 

/6h (0.36) . . . 
1/0 20/6h 0.18 . . . 

Iii 40 0.31 1.9 21.0 246 

/6h (0.1$) (0.2) (1.9) (304) 

0/2 60 0.90 3.7 16.S 29 

/6h (0.36) (0.4) (l.9) ( 11) 

217 80 il.87 3.9 23.2 3& 

/6h (0.30) (l.6) (8.0) (21) 

2/4 100 1.04 6.8 16.0 108 

16h (0.39) (2.3) (4.9) (101) 

213 100 l.77 4.S 23.4 93 

/3h (0.65) (I.I) (6.4) (99) 

1/0 80/2h l.49 2.7 29.3 19 

4/10 JOO 2.47 4.4 24.5 76 

/2h (1.09) (1.4) (7.4) (43) 

3/0 115 2.48 S.8 21.0 112 

/2h (0.71) (1.8) (6.1) (74) 

Tax 005 n sn 1010 0.28-2.7 0.3-4.2 28.8 79 6-31-6 
65 

(28.2) (100) 

Parameters are esprassed as mean (SD). 
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DRUG FORMULATION DEVELOPMENT SUMMARY 

a) Pblu l 11udla wtlh pbarmacoklaella determination 

) 
ST\Jl)Y NUMBl!ll BATCHN' AND STl\EN<m! BATCH SIZE 

lnlllslon 2700 
Fl/Fl 3000 

4200 
3100 
6000 
3000 

onc:renU'llC or I <>-11-6 
infusion 2700 (Volumes 6-11 

Fl 4200 Jo (>.13) 
T 003 (>.14-6 

inlllslon (Volumes6-14 
Fl Jo(>.11) 

AX004 Concenuaae or 42 <>-I 
infllsion 2700 (Vohancs 6-19 
Fl/F2 2950 "'(>.30) 

3000 
3000 
6000 

TAX OOS 
_ .. 

1-6 
infusion (Vol.,,,..6-31 

Fl Jo <>-36) 

TAX006 CB4 
CB 5S.5 (Vohuncs 6-9 

wl<>-10) 
TAX 016 .. 3 (>.2-6 

(Volume 6-2) 

(I ml) 



DRUG FORMULATION DEVELOPMENT SUMMARY 

.... 
b) Pbue D studla Involved la the popalatioll pllllrm1coklllellrlpb1rm1eoclya1mlc 1a1l)'lll 

.. ·-· -··· STUDY "11.JMBEll BATCHM' AND STllNO'l1I BATCH SIZE LOCATION 
(Volumc/P ... ) 

fAX4.JJ \.D >IOll ... u '°""" C8507 lafullon 40 """"' 3000 
ca 5416 (11111) 3000 
CB 5545 .... lllk'n2 6000 
CB 5546 6000 

fAX 267 \.D >l•u ,..,. n>u 6-37-13 
CB 5545 lnflllloa 40 """"' 6000 
CB 5437 (lml) 3000 
CB 5546 ............. 2 6000 

TAXul '-D>- ,, .. 
''""' 6-37·20 

CB 536'4 lnt'ullon 401ftl/ml 3000 
CB 5437 (lml) 3000 
CB 5363 romu1111on2 3000 
CB 5436 3000 
CB5530 3000 
CB5546 6000 
CB 5545 6000 
CB 5513 6000 

TN<266 \..Ii ,,,.u , .... .... 6-J7·21 
CB 536'4 lnt'ullon 40 ,..,.,.i 3000 
CB 5545 (2all) 6000 
CB 5327 rOllllUllllon 2 3000 
CB 5437 3000 

TAX 237 c;B 5140 - 2950 6-37-35 
CB 5436 lnftllloa 40 """"' 3000 
CB 5545 (2all) 6000 
CB5140 fonnallllon 2 3000 
CB 5437 3000 
CB 5546 6000 
CB 5637 6000 

TAX 280 ca .... 1111' ..... 6-37-
CB 5637 lnflllloa 40 """"' 6000 

(lall) 
fou llllioa 2 

TAX 270 CB 51..., 
,_ 

•• so 6-37-S I 
CB 5364 lnfmlon 40 ,,,.,.,,, 3000 
CB 5416 (2ml) 3000 
CB 5327 romuilllloo 1 3000 
CB 5437 3000 
CB 5545 6000 

fAX271 \.D 5140 C-ror 2950 6-37-51 
CB '364 lnftDloa 40 ....,.,., 3000 
CB 5546 (lmJ) 6000 
CB 5317 ronnutlllon 2 3000 
CB 5545 6000 

TAX..,1 CB>lou CoranbMli JOI' 2950 6-37-ou 
CB 5364 lnfllsloll40...,,.I 3000 
CB 5546 (2ml) 6000 
CB 5327 ronnuladon2 3000 
CB 5545 6000 

TAX 232 CB 5140 Concentn1eror 29>0 6·37~2 
CB 5364 inl\uloo 40 mstml 3000 
CB 5416 (2ml) 3000 
CB 5317 fonnut11ion 2 3000 
CB 5437 3000 
CB 5545 6000 
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DRUG FORMULATION DEVELOPMENT SUMMARY 

b) PbaM D ltlldill IDYolved ID the populDtlon pbarmacokJnttlc/pbarmacodynamlc analysis 

(5) 
-·-~· S1lJDV NUMBER BATCllN" AHi> STIU!NOTH BATCH!IZE LOCATION 

IAX 2o> ... P .. •V "" lY>U 
(Vol~ 

CB5437 lntlitlon 40 ..,,,,,i 3000 
CB 5'46 (lml) 6000 
CB 5327 r ..... u111Jon 2 1000 
CB 5545 6000 
CB5WI 3000 

fAX..,, '"' 5240 c--ror >WU 6-37·71 
CB 5364 lnllulon 40 mlfml 3000 
CB 5437 (lml) 1000 
CB 5363 rormulllion 2 3000 
CB 5436 3000 
CB 5530 3000 
CB 5546 ,546 
CB 5545 6000 
CB 5513 6000 

iAXZ52 CB 514U Conccn-•or Z9>v 6-J7·71 
CB 5364 lnlllslon 40 matml lOOO 
CB 5417 (lml) 3000 
CB5416 r ..... utllllon 2 3000 
CB 5545 6000 

TAX....,0 CB 5140 C-1n1eror 2 .. 0 6·37·15 
CB 5164 infusion 40 ma/ml 3000 
CB 5416 (lml) 3000 

r ..... u111Jon2 
TAX•57 CB 5140 .__ ......... 29>U 6-37·92 

CB 5437 lnllulon 40 matml 3000 
CB 5416 (lml) 3000 

f'onnullllon 2 
TAX.uO .... 5240 Conccntnl& 1ur >WU 6-37-100 

CB 5163 infusion 40 lftl/ml 3000 
CB 5364 (lml) 3000 
CB 5436 formullllon 2 3000 
CB 5437 3000 
CB 5530 3000 
CB 5545 6000 
CB 5546 6000 
CB55U 6000 

TAX:W CB 5240 Conccntnl&IOI lwu 6-37-108 
CB 5363 infusion 40 q/ml 3000 
CB 5364 (2ml) 3000 
CB 5436 formullllon 2 3000 
CB 5437 3000 
CBSSlO 3000 
CB 5545 6000 
CB 5546 6000 
CBSSU 6000 

.,., ... 4 CB 5240 Conccnlnte ror >WU 6-37·115 
CB 5363 Infusion 40 msfml 3000 
CB 5364 (lml) 3000 
CB 5436 formullllon 2 3000 
CB 5437 3000 
CB 5530 3000 
CB 5545 6000 
CB 5546 6000 
CB 5583 6000 
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IN-VIVO STUDY DATA SUMMARY 

Study Piv(Sup) No. I'll Dolo Cmax AUC CL Vu Co•'""enll Report 
Number Ya/No Mal/Pan ..... ""'ml b. .. 81m1 I/him' l/m• Location 
TIX006 y 211 70 2.6 3.S 24.3 47 6-9~ 

(O.fi) (l.l) (8.2) (13) 

'314 JOO 3.6 4.6 22.4 J49 

(0.9) (0.8) (4.1) (138) 

TIXOJ6 y J/2 100 2.1-2.2 2.2-2.9 28-41 17-53 mellbol. 6-2~ 

Ph ... II atudl•• Involved In the population phlnn1COldn•~lc/phlnn1codyn1mlc 1nalyala 

n.sn 

Study Piv(Sup) No. Pll Dose AUC CL Report 
Number Yes/No for PK mg/m' h.µg/ml I/him' Fu Com.menls Location 

anal•--'• 
Tax 233 n 31 100 
Tax 267 n 27 JOO 
Tax221 n 26 100 
Tax 266 s JS JOO 
Tax 237 s 27 100 
Tax 280 s 22 75 
Tax 270 n 22· 100 
Tax271 n 30 100 Population 
Tax 231 n 18 75/100 S.37 37.0 0.056 Report 
Tax 232 " 3J JOO ... p' iDdiT No. 1835 
Tax 269 " 31 100 (2.29) (12.3) (O.OOS) 6-J9~ 

Tax 223 n 37 100- - Analysis an4-
Tax 252 SS JO 100 6-4G-6 
Tax 230 SS 18 100 
Tax 257 SS 9 100 
Tax 220 SS 32 100 
Tax 222 SS 29 100 
Tax 224 SS 26 100 
'fax 225 u 21 100 
Tax 227 u 28 100 
Tax236 SS 31 100 
Tax 245 SS J6 JOO 

p: pivotal 

s : supportive 

ss: safety 

Parametars are expressed as mean (SD). 
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DRUG FORMULATION DEVELOPMENT SUMMARY 

b) Pllue II ltudla lavolved la tbe population pll•rm1coklaetlc/pll1rm1codynamlc 1nalysls 

. .,. ) 
snmv NUMBER BATCHN" .U.l> S111EN0111 BATCllSIZE LOCATION 

(Volume/Pue) 

·~-- """"" .... ....., ,...,1.u4 
CB 5363 lnl'usloll 40 """"1 3000 
CB 5364 (lmJ) 3000 
CB5436 formUlllion 2 3000 
CB 5437 3000 
CB 5530 l\000 
CB 5545 6000 
CB5546 6000 
CB 5513 6000 

TAXll7 <.;B 5240 Conccnu.,. for . ...., 6-37-lll 
CB 5363 infwion 40 rq/ml 3000 
CB5l64 (2ml) 3000 
CB 5436 !ormul1don l 3000 
CB 5437 3000 
CB 5530 3000 
CB 5545 6000 
CB 5546 6000 
CB 5583 6000 

TAX236 CB 5240 ConccntrllC for .. ..,. 6-37-139 
CB 5363 inf\lsion 40 rq/ml 3000 
CB 5364 (lml) 3000 
CB506 ronnula1ion 2 3000 
CB 5437 3000 
CB 5530 3000 
CB 5545 6000 
CB 5546 6000 
CB5513 6000 

TAX 245 CB 5437 Conc:cnlnlC for ·- o-37-147 
CB 5363 iatl&sioa 40 ma/ml 3000 
CB 5513 (2ml) 6000 
CB 5530 formul11ion 2 3000 
CB 5545 6000 
CB 5436 3000 
CB 5546 6000 
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NDA 20-449 
Tasotere Injection 
40 mg/ml.. -2mL or 0.5 mL vial 
Rhone -Poulenc Rorer 

Reviewer: Lydia C. Kaus, M.S., Ph.D 

Type of Submission: NME IP BB Amendment 

Synopsis: 

Submission Date: May 22, 1995 

y rx- ::i. , ._ -

JUL 6 1995 

The sponsors have submitted information to the NDA in response to FDA letter dated May 11th, 
1995 and a FAX dated May 10th, 1995. 

I. FDA Request: 
Forward copies of example NONMEM control files from the new look at the data, and the 
datasets that include HEPIO, HEP20, HEP ION, HEP20N and HEP12N. The summary results 
were sent to the Agency 515195 in Appendix Il. 

Sponsors' response: 
A diskette and hard copy was sent to the Agency as per the above request. 

Comment: 
The results were confirmed within the Agency by running the NONMEM control file. 

FDA Requests : 
2. In report IBP/Biodyn #1728, Vol. .56 page 5-23-70 of the NOA submission, it was noted in 
rats that dexamethasone was an inducer of the metabolism of taxotere in vitro. Does the sponsor 
have any in vitro data in human hepatocyte system, where dexamethasone, prednisolone, 
methylprednisolone were tested on docetaxel biotransformation? 

3. Does the sponsor have any in vivo data on the effect of dexamethasone on the 
pharmacokinetics of docetaxe!? 

Sponsors' response to 2 & 3: 
"in vitro data 
In cultured hepatocytes preincubated with dexamethasone (50µM), the metabolism of docetaxel 
was induced by 41 %. Those data are described in the paper by Marre et al submitted for 
publication to Cancer Res. " 

Comment: 
The sponsors provided a copy of the journal article by Marre. Induction of docetaxel by 
dexamethasone was shown. The sponsors also submitted a summary table of data in which the 
influence of dexamethasone on docetaxel was studied in tumor bearing mice. This information 



had not been submitted as part of the original NDA. The sponsors were requested to submit the 
full study to the Phannacologists at the Agency. The PK-PD database was also analyzed further 
to see the effect of dexamethasone on u · ~etaxel clearance. A Figure was submitted to illustrate 
this information. The sponsors were req;.ie:;ted to identify the individual patients on 
dexarnethasone used from the populatior PK database in this analysis. 

FDA Request: 
4. Forward the individual pharmacokinetic data from TAX DIS study, Vol. l.13S 

Sponsors' response to 4: 

A table showing individual data from this study was submitted. 

Comment: 
Previously, the sponsors had submitted Pharmacokinetics in the Japanese population Vol. 135 
page 8·36-249. TAX DIS was a Phase I dose escalation study conducted in Japan. Plasma 
samples were only collected up to S hours post administration of the drug, so the design was not 
too good in terms of number of samples taken etc. The following was stated in the submission 
"No difference was observed in the pharmacokinetics of docetaxel between Caucasian and Asian 
patients". The pharmacokinetic data was provided as mean parameters in a summary table : 

0-malm' AUC' uf.l>'ml. Elimillllion half.lift h 

10 (N•I) 0.3, 2.7 

20 (N•3) l.3h t.06 3.2:t 1.7 

lO (N-4) 2.0h0.4 '·~ % 3.4 

60 (N-6) 2.44<0.13 7.h 6.3 

70 (N-6) 3.77• 1.19 6.1. 3.6 

90 (N•3) 4.37% 0.61 4.2 * 0.5 

I 
At:C • ua undorthc pl--timo c:wve. 

The clearances are within the range of those found in the Phase I studies conducted in 
US/Europe. The individual data are in keeping with the previous statllment. (See attached Table) 

Comment to send to sponson: 
The Division ofBiopharmaceutics awaits the individual patient identification of the group of 
patients used in the analysis of the influence, if any, ofdexamethasone on docetaxel clearance 
submitted in the present amendment. This request was made at the S/26/9S meeting with the 
sponsors. 



FT /Y 1,J;. ,.,,, 7 I,; ?f-
Mehul Mehta, Ph.D.', Section Head. 

cc file NDA 20-449 
HFD-1 SO:Pea.se 
HFD-150: Div. File 
HFD-lSO:Beitz 
HFD-lSO:DeGeorge 
HFD-426:Bioplwm/DNg File 
HFD-426: Biopharm/Mehta 
HFD-426: Biopha.rm/Fleischer 
HFD-426: BiophamJChenL 
HFD-340: Viswanathan 

Lydia C. Kaus, M.S., Ph.D. 
Pha.rmacokinetics Evaluation Branch 



A11pcndig m . Eyelgation gf #Jc cft'ect of dmmethMQDC c;o.edmjnjstration go the 
phannacokinctics of doc;ctuc) 

J. Mc:hocb 

l l .. patients 

We considered in this analysis the patients evaluable for PK/PD presented previously (n = 511 
from 22 Phase Il studies, sec Table l of reference 1). Dexamcthasonc was given to 55 patients 
at first cycle. Typical dosage regimen involved short tcnn oral adminiscration of 8 mg b.i.d. for 
3 to 5 days, starting the day, or the day before, docetaxel adminiscration. 

1,2 - Data analysis 

The potential influence of administration of dcxamethasonc on docetaxcl CL was evaluated 
using the population model prediction error which allows assessment of the influence of 
covariates on clearance after adjustment for the effects of the other covariates in the model. 
This approach was previously used as a diagnostic tool during model building in the population 
PK analysis (1 ). 

The clearance predict!on error (pej) was computed as follows : 

where j refers to a particular patient, CL j denotes the population model predicted clearance 
using actual values of patient j covariates (BSA, ALB, AGE, HEP12, AAG) and CLj is a 
posterior Bayes estitnate of clearance based on actual concentration measurements for patient j 
and parameter estimates of the final population model (model of reference I) as priors. 
Those parami::ters values are those previously generated for the PK/PD analysis (chapter 3.5.2 
of reference I). 

2- Results 

The mean of CL estimates for the 55 patients who were co-administered dexamethasone was 
37.1 l/h (SD: 13.6 Uh) i.e. very close that of the general population of 37.0 l/h (SD : 12.3 l/h, 
n = 577, see table 14 of reference I). Mean pe was - 1.1 % (SD: 28.4 %), similar to that of 
other patients as illustrated in the enclosed Figure. 

In conclt1sion, there is no evidence in our data base, that the administration of dexamethasone 
affects docetaxel clearance. Dexarnethasone typical dosage regimen only involved shon term 
oral administration starting the day before or the day of docetaxel administration. Induction 
may therefore not be achieved with this schedule which it is currently in use clinically 

3 - Reference 

1 - R. Bruno and L.B. Sheiner. Population pharmacokinetics of docetaxel (RP 56976, 
Taxotere®) : Analysis of data from Phase II studies - First cycle of treatment. Report 
IBP/Biodyn N° 1835 issued July 11, 1994. 
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Taxotere Phaael Study in Japan 
ta1ot•t• lndlwichaal PUtucoki••ti.: P1ta11ter1 ahet Ir iaJualon - Revised 

. 92 8. s 

atitat DoH af••lo Ptak plaau t,,, LAUCJo' [AUCJa CL ppattn1 Actual '" ·48 ht UtiMt .. ,. OI l11(1lr conctfttratlo. <~r) ,l'1•n1/1I' hr•a1/1I' (l/hr•1•~ HT HT (l/11 ) tzcretion 
c .. 101> (ht) (~r) (9' of ciOlt) 

10 7 2T ~1; • fi, ] .. ' '·so 7.30 6S.6 4. zo 
20 24. .. in. o 444.3 iff T. T 2, 79 2. 29 86. J 1.ox 

"' 24. 7••. 4 ::r.94. Iii • 9 z.•4 2. J4 65.l 2. S2 
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I 

so ro. I . 7 zc31, 6 z1u .. ::i. ZJ,6 I. SY : o. 97 22. 9 J, 3~ 
11. ZZ47. 0 •873.> 21 ' ,. 3 l. 39 I 2. 81 6'.5 4. ?9 

so 11. 933. s 1448. s - - - I - - 3.02 
>O '" 7J9. 591. s - - - I - - 4. 72 
so 6. 0.1 081.:; - - - I - - + 

. •0 (0. 1013. 40.0 - - - I - - 1.22 
so 76. •031. 8 087.1 •56.z 43. z z. (7 I !. 76 16. 0 + 
so 73. 16S8. I 240•.0 s , l •9. 8 '· ,5 I ~. 51 79.9 4. 08 
so 75 ....... 1437. 3 6.1 •OS.• 'l1, 1 4. Tl I •. 15 llS. 0 0.14 
so 66. 1948. I I 1507. 9 548.1 32. 3 1.19 I o. 69 22. 3 2. 96 

I 
•n 79. 1565. 0 •8•6.8 ~l·: 

30. 9 I, J2 ' .J.82 25. 3 0. 83 
60 96. 1u8S. 7 ri1_20.4_ .. 7 "4i • . 99 96. 9 0. so 

•S. 2442. 0 " 95•.4 1.• 9 2, 4fi I !.9-5 37. 0 I. 64 
60 91. 1442+-,_ 'l9~6. I 306. 4 •.I 1. 66 I :. 16 179.6 1.18 

J 80. 9T1. 1926.' l 9. 7 2.24 ~. 91 27.0 ,, \ \ 

"" 98. 2173. I 2Sl4.S 2942. s 20.4 9. 62 I l.12 186. 0 + 

' 
I 10 115. 2141" 3116. 6 3933. 3 17. 8 7,0'l I :. 52 I 21. I 3. 21 

~ ! 10 105. ms. 3 2002.1 7132.1 32.8 1.95 I :. 45 ! 41. 6 4. 11 
I I 10 93. 2080. 2 3200.4 3363. 6 ?0.8 2.21 ' I 44 30. 0 • 

I 10 IOS. 2431. 2 5261.1 5593.9 1'. s 5. 01 I "32 54.0 + 
I 10 9S. 1912. 1 1987.6 2093. 4 33. 4 1.85 i. 35 45. l I 4. 12 
I 70 96. 1738,J_,_ 2907. 9 2995. 6 73. 4 '· 89 I !. 39 32. s 0. 21 
I 10 90. 2102 .• 3999. 3 472•. s 16.6 1.41 3.97 65. 9 3.40 

'I 70 90. 2371. 0 3237. 8 3461. 0 20. 2 5.00 ' so I 90. 9 I 92 
I I I 

so 136. 3564. 1 3906.6 4024. 1 I 22.4 I. 53 ). 91 I 20.4 4. 63 I 

f 
sn 121 ' 2025. 1 3897.8 4018. 2 ! 22. 4 I. 11 " 21 I 2i' i ' 4. 62 
9·J 140. 2128. 5 I 4896.5 5011. s I ;·,' " 93 :. 01 18 q I 3. 09 I 

: not evaluable. + : no results 
t, ~ 1 : ~•thod of r11ictua1s (U~-2. -3 are not evaluable. ) 
r\~C : tr1p1:oidal 11thod (observ•d 111lu1) and ••trapo\ation o! th• t1r11nal ph111 to i.~~1ntty 

CL : Dosi/ AU~ 
Vss : CL x acutual IRT. actual "RT • (apparent llRT) - (i.n{usion tiec/2) 
AU~ at t.:¥·2. -J Dnd KV-I. -2 Jft not •".1Ju.1blir. (AUC e11r.:ipoJ.:u1on accounts for •ore tt-. .s~ 30 % of ••peri11nt.i!il 4.'.;C,) 
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CONSULTATIVE REVIEW TO HFD-150 

DIVISION OF MEDICAL IMAGING, SURGICAL, 
and DENTAL DRUG PRODUCTS; HFD-160 

Microbiologist's Review #3 
25 September 1995 

l>· P(LJ "" 
SC'P 28_1995 . 

A. 1. l:ilM 20-449 

SPONSOR Rhone-Poulenc Rorer Pharmaceuticals, Inc. 
500 Arcola Road 
Collegeville, PA 19426 

2. PRODUCT NAMES: TAXOTERE" 

3. DOSAGE FORM AND ROUTE OF ADMINISTRATION: The product is a sterile 
solution for infusion following dilution. Each carton contains 2 components: a vial 
of concentrated drug solution and a vial of diluent solution. The drug product is 
packaged in 7 cc glass vials containing 0.5 mL (20 mg) and 15 cc vials containing 

4. 

2 mL (80 mg) for single dose use. Each 20 mg dose is packaged with 1.5 mL 
solvent in a 7 cc vi.,:. Each 80 mg dose is packaged with 6 mL solvent in a 15 cc 
vial. After combining the concentrate and solvent, premixed drug is diluted with 
0.93 Sodium Chloride solution or 5% dextrose solution to a final drug 
concentration of 0.3 to 0. 9 mg/mL, am.1 this is infused over a 1 hour period. 

METHODISl OF STER1LIZATION: 
manufacrured by 
rnanufacrur~d 

The drug concentrate component is 
proces>ing. The solvent component is 

process. 

5. PHARMACOLOGICAL CATEGORY: Anti-neoplastic 

6. DRUG PRIORITY CLASSIFICATION: lP 

B. 1. DATE OF INITIAL SUBMISSION: 27 July 1994 (subject of Microbiologist's 
Review #1, 20 December 1995) 

2. DATE OF AMENDMENT: 14 April 1995 (subject of Microbiologist's Review #2, 
dated 17 July 1995), and 14 September 1995 (subject of this review) 

3. RELATED OOCUMENT~: References pertinent to this submission are provided 
in Table 1, below. 



NOA 20-449 

Tobit I. Applicablt DMFt nf1rtnctd in covtr th1 lt«tr of 1h1 NDA. 

DMF Holder DMF If 
Rhone-Poulenc Rorer, 

Vitry-Sur-Seine, France 
Rhone-Poulenc Rorer, Dagenham, 

E.ssex, UK 

4. ASSIGNED FOR REVIEW: 25 September 1995 

Microbiologist's Review #3 

Subject 

Bulk Drua Solution 

Drug Product 

Olw Vials 
S1oppers 

C. REMARKS: The applicant responds in this amendment to a question concerning the 
process for sterilization of stoppers, and i:rovides information :ind 

commitments concerning bioburden a.id its impact on solution filtration. 

D. CONCLUSIONS: The application is recommended for approval. 

cc: 
Original NDA 20-449 
HFD-160/Consult File 
HFD-150/CSO/D. Pease 
HFD-150/Chemist/S. Koepke 
HFD-160/D. Hussong 

drafted by: D. Hussong, 09/25/95 
RID initialed by: P. Cooney, 09/26/95 

Page 2 



CONSULTATIVE REVIEW TO HFD-150 

DIVISION OF MEDICAL IMAGING, SURGICAL, 
and DENTAL DRUG PRODUCTS; HFD-160 

Microbiologist's Review #2 
17 July 1995 

(j1 I' .J 
JUL I 9 1995 

A. 1. NM 20-449 

SPONSOR Rhone-Poulenc Rorer Phannaceuticals, Inc. 
500 Arcola Road 
Collegeville, PA 19426 

2. PRODUCT NAMES: TAXOTERE111 

3. DOSAGE FORM AND ROUTE OF ADMINISTRATION: The product is a sterile 
solution for infusion following dilution. Each carton contains 2 components: a vial 
of concentrated drug solution and a vial of diluent solution. The drug product is 
packaged in 7 cc glass vials containing 0.5 mL (20 mg) and 15 cc vials containing 

4. 

2 mL (80 mg) for single dose use. Each 20 mg dose is packaged with 1.5 mL 
solvent in a 7 cc vial. Each 80 mg dose is packaged with 6 mL solvent in a 15 cc 
vial. After combining the concentrate and solvent, premixed drug is dil.uted with 
0. 9 % Sodium Chloride solution or 5 % dextrose solution to a final drug 
concentration of 0. 3 to 0. 9 mg/mL, and this is infused over a 1 hour period. 

METHOD(S) OF STERILIZATION: 
manufactured by 
manufactured 

The drug concentrate component is 
processing. The solvent component is 

process. 

5. PHARMACOLOGICAL CATEGORY: Anti-neoplastic 

6. DRUG PRIORITY CLASSIFICATION: IP 

B. 1. DATE OF INITIAL SUBMISSION: 27 July 1994 (subject of Microbiologist's 
Review #1, 20 December 1995) 

2. DATE OF AMENDMENT: 14 April 1995 (subject of this review and sent in 2 
~onsults dated 27 April 1995 and 11 July 1995)) 

3. RELATED DOCUMENTS: References pertinent to this submission are provided 
in Table I, below. 



NDA 20-449 

Table J. AppUcable DMFs referenced in cover the /mer of the NDA. 

DMF Holder DMF II 

Rhone-Poulenc Rorer, 
Vitry-Sur-Seine, France 

Rhone-Poulenc Rorer, Dagenham, 
Essex, UK 

4. ASSIGNED FOR REVIEW: 1 May 1995 

Microbiologist's Review #2 

Subject 

Bulk Drug Solution 

Drug Product 

Glass Vials 
Stoppers 

C REMARKS: The original NDA submission resulted in 4 general questions addressing 
broad areas of sterilization validation, component engineering and environmental 
control. 

D. CONCLUSIONS: The application may be recommended for approval upon correction 
of in-process sterilization acceptance specifications. 

1-1K~c,'\ 

David Hu~song, .D. ·~~ 

~\~ 1\ 1'ai\~5 
Encs: 5 

cc: 
Original NDA 20-449 
HFD-160/Consult File 
HFD-150/CSO/D. Pease 
HFD-150/Chemist/S. Koepke 
drafted by: D. Hussong, 07/13/95 
RID initialed by: P. Cooney, 07/19/95 

Page 2 



A. 1. NDA 

CONSULTATIVE REVIEW TO HFD-150 

DIVISION OF MEDICAL IMAGING, SURGICAL, 
and DENTAL DRUG PRODUCTS; HFD-160 

Microbiologist's Review #1 
20 December 1994 

20-449 

SPONSOR Rhone-Poulenc Rorer Pharmaceuticals, Inc. 
500 Arcola Road 
Collegeville, PA 19426 

2. PRODUCT NAMES: TAXOTERE" 

"'"'' 3 1995 

3. DOSAGE FORM AND ROUTE OF ADMINISTRATION: The product is a sterile 
solution for infusion following dilution. Each carton contains 2 components: a vial 
of concentrated drug solution and a vial of diluent solution. The drug product is 
packaged in 7 cc glass vials containing 0.5 mL (20 mg) and 15 cc vials containing 
2 mL (80 mg) for single dose use. Each 20 mg dose is packaged with 1.5 mL 
solvent in a 7 cc vial. Each 80 mg dose is packaged with 6 mL solvent in a 15 cc 
vial. After combining the concentrate and solvent, premixed drug is diluted with 

4. 

O. 9 % Sodium Chloride solution or 5 % dextrose solution to a final drug 
concentration of 0.3 to 0. 9 mg/mL, and this is infused over a I hour period. 

METHODCS> OF STERILIZATION: 
manufactured by 
manufactured 

The drug concentrate component is 
processing. The solvent component is 

sterilization process. 

5. PHARMACOLOGICAL CATEGORY: Anti-neoplastic 

6. DRUG PRIORITY CLASSIFICATION: IP 

B. !. DATE OF INITIAL SUBMISSION: 27 July 1994 

2. Ill\TE OF AMENDMENT: (none) 

3. RELATED DOCUMENTS: References pertinent tu this submission are provided 
in Table I, below. 



NDA 20-449 Microbiologist's Review #1 

Table J. Applicable DMFs referenced in cover the le«tr of the NDA. 

DMF Holder DMF # 

Rhone-Poulenc Rorer, 
Viiry-Sur-Seine, France 

Rhone-Poulenc Rorer, Dagenham, 
Essex, UK · 

4. ASSIGNED FOR REVIEW: 9 September 1994 

Subject 

Bulk Drug Solution 

Drug Product 

Glass Vials 

Stoppers 

C. REMARKS: The submission is a new NDA application with a separate sterility 
assurance section. A great amount of information was provided, in part because there 
are 2 container sizes, and 2 product solutions each sterilized using different methods. 

D. CONCLUSIONS: The application is not recommended for approval for reasons of 
sterility assurance. 

This review dr:J' not address 
stability issues. The chemist should evaluate the effect of the sterilization on 
the ethanol in the solvent component of this product. 

cc: 
Original NDA 20-449 
HFD-160/Consult File 
HFD-150/CSO/D. Pease 
HFD-150/Chemist/R. Lowenthal 
drafted by: D. Hussong, 12/20/94 
RID initialed by: P. Cooney, 12/23/94 

Page 2 
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NOA t: 20-449 

DIVtSION OF ONCOLOGY DRUG PRODUCTS 
HFD-160 

Review of Chemistry, Manufacturing, a11d Controls 

CHEM REVIEW #; 05 REVIEW PATE: 1 1 -Apr-96 

SUBMISSION TYPE DOCUMENT pATE CPEB PATE ASSIGNEP PATE 

NC 1 1 -Mar-96 12-Mar-96 13-Mar-96 
BL 25-Mar-96 26-Mar-96 27-Mar-96 
NC 01-Apr-96 02-Apr-96 04-Apr-96 

NAME & AppBESS OF APPLICANT: Rhone-Poulenc Borer Pharmaceuticols, Inc. 
500 Arcola Road 
Collegeville, PA 19426 

PRUG peopucT NAME 
progrj1t1rv · 
Nonprpprjttarv/USAN: 

Taxotere:t 
Docetaxel Sterile Solution for Injection, Concentrate 
RP56976 Code Name/#; 

Cham .TyptfThor C!oas· 1 Plneoplastic 

PHABMACOL.CATEGORY/INPICAT!pN: - Metastatic Breast Carcinoma 

pOSAGE FORM: 
STRENGTHS; 

• Mataatatic Non-Small Cell Lung Cancer 
Sterile Concentrated non-Aqueous Solution 
20 mg or 80 mg/vial 

BOYTE OF APMINISTRATION: Intravenous Infusion 
Bx/OTC: ...lLRx _OTC 

CHEMICAL NAME. STRUCTURAL FORMULA. MOLECULAR FORMULA. MOL.Wt : 

Chemical Name: 

Molecular Formula: 
Molecula; Weight: 
CAS r~umber: 

0 HO II 0 

~ H,LOH ::~ - . 

CM ;\Y H H,CA'. .A, 0 
11,c o o 

HO 
; 

o~6 

I 
/', u 

0 

,..,0 

12R.3Sl-N-carboxy-3-phenylisoserine, N-tert-butyl ester. 13-ester with 51l· 
20-apoxy-1,2a,4,7P. 1Oil,13a-hexahydroxytax·1 1 -en-9-one 4-acetate 2-
benzoate, trihydrate. 
C.,H.,N0, 4-3H20 
861 .94 
148408-66-6 

BELATED DOCUMENTS Of 1gpllc1bl1l: 
DMF 
DMF 
DMF 

OMF 
OMF 
OMF 



DMF 
DMF 

CONSULTS; 

Consult 
EER 
Methods Validation 
Microbiology 
Statistics 
Environmental Ass. 

Status 
completed 
hold 
completed 
pending 
completed 

DMF 

Comments 

BfMABKS/COMMENJS; The new correspondence NC, dated March 11, 1996 addressed the CMC 
issues listed Agency's fax, dated February 23, 1996, requesting information. Responses to the 
deficiencies ere acceptable. 

The amendment BL, dated March 25, 1996 and new correspondence, dated April 1, 1 996 reponded 
to our comments on lebelings. 

CONCLUSIONS & RECOMMENDATIONS; Outstanding CMC issues have been resolved. Approval is 
recommended, pending satisfactory statistical evaluation of proposed expiration dating of the drug 
substance and the drug product. 

cc: 
Orig. NOA 20-449 
HAD· 1 50/Division File 
HAD-1 50/RHWood 
HA0-150/Y AHsieh 
HAD-150/DPease 

•

0 -A.t: H1 t 4-11~'' ~ 
~ 

nglo Hsieh, Ph.D. 
Aeview Chemist, HFD-150 

llk.JuL 4-,:z,_9, 
Rebecca H. Wood, Ph.D. 
Supervisory Chemist, HFD-150 



NPA #: 20-449 

SUBMISSION TYPE 

Amendment (All 
Amendment fBLl 

DIVISION OF ONCOLOGY DRUG PRODUCTS 
HFD-150 

Review of Chemistry, Manufacturing, and Controls 
(Labelings and Package lnse"l 

CHEM,REVIEW #: 04 

DOCUMENT QATE 

01-Dec-95 
02-Feb-96 

CPER PATE 

04-Dec-95 
12-Feb-96 

REVIEW PATE: 22-Feb-96 

ASSIGNEp PATE 

09-Dec-95 
14-Feb-96 

NAME & APPRESS OF APPLICANT; Rhone-Poulenc Rorer Pharmaceuticals, Inc. 
500 Arcola Road 

pRUG pRopucr NAME 
prgprjttorv • 
Ngnprgprjotarv/USAN; 
Codo Name/#: 
Cbem,Typo/Tboc,C!111: 

Collegeville, PA 19426 

Taxotere• 
Docetaxel Sterile Solution for Injection, Concentrate 
RP56976 
1 P/neoplastic 

PHARMACOL,CATEGOBY/INDICATIQN; - Metastatic Breast Carcinoma 

POSAGEFORM; 
STRENGTHS; 

- Metastatic Non-Small Cell Lung Cancer 
Sterile Concentrated non-Aqueous Solution 
20 mg or 80 mg/vial 

BOUIE OF ADMINISTRATION· 
Rx/OTC; 

Intravenous Infusion 
_x._ex _ore 

CHEMICAL NAME. STRUCTURAL FORMULA. MOLECULAR FORMULA. MOL.Wt.; 

Chemical Name: 

Molecular Formula: 
Molecular Weight: 
CAS Number: 

0 

0 

CH, 

!2R,3Sl-N-carboxy-3-phenylisoserine, N-te"·butyl ester, 13-ester with 5(3-
20-epoxy-1,2a.4. 7(3, 1op,13a-hexahydroxytax-11-en-9-one 4-acetate 2-
benzoate, trihydrate. 
C43H53N0,.·3H20 
d61.94 
148408-66-6 



- e<s -2.- ~ 
J)e le../-e 

:Dr<if'..l. ~ J;~ 



III. Recommendation/Conclusion: 

It is recommended that the comments/requests listed in the Draft Information Request be 
conveyed to the applicant. The deficiencies should be addressed prior to approval. 

cc: 
NDA20-449 
HFD-1 SO/Div. File 
HFD-1 SO/RHWood 
HFD-1 SO/Y AHsieh 
HFD-1 SO/DPease 

4 

~, -'-" fi..- ' 4 .11.•.:IA.~'7'
glAo Hsieh, Ph.D. 

Review Chemist, HFD-1 SO 

/(J.;w. ·'- ;.-Z-3-1t. 
Rebecca H. Wood, Ph.D. 
Supervisory Chemist, HFD-1 SO 



DIVISION OF ONCOLOGY DRUG PRODUCTS 
HFD-150 

Review of Chemistry. Ma.1ufacturing, and Controls 

NPA #: 20-449 CHEM.REVIEW I: 03 REVIEW PATE: 31-Jan-96 

SUBMISSION TYPE ppCUMENI PATE 

Amendment !BC! 30-Nov-95 

NAME & APPBESS OF APPLICANT: 

CPEB PATE ASSIGNEP PATE 

12-Dec-95 05·Dec·95 

Rhone-Poulenc Rorer Pharmaceuticals, Inc. 
500 Arcola Road 
Collegeville, PA 19426 

pBUG peopucr NAME 
prgprjotarv: Taxotere'" 
Ngnproprjotarv/USAN: 
Code Name/#: 
Chem.TypoCTber C!aaa· 

Docetaxel Sterile Solution for Injection, Concentrate 
RP56976 
1 P/neoplastic 

pHABMACOL,CATEGOBYllNPICADON: - Metastatic Breast Carcinoma 

pOSAGEFOBM: 
STRENGTHS; 
BOUIE OF ADMINISTRATION; 
Bx/OTC: 

- Metastatic Non-Small Cell Lung Cancer 
Sterile Concentrated non-Aqueous Solution 
20 mg or 80 mg/vial 
Intravenous Infusion 
.lLBx _ore 

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLW1,: 

~;·~ ~o 
CH NH · • .,." I H 

HC ! , \ O 

H:CAOAO 

d - 2 1 ·i\, 

Chemical Name: (2R,3Sl-N·carboxy-3-phenylisoserine, N·tert·butyl ester, 13·ester with 51}· 
20-epoxy-1,2a.4. 71}, 1Ol},13a·hexahydroxytax· 11 ·en·9·one 4-acetate 2-
benzoate. trihydrate. 

Molecular Formula: C43H.,N0,.·3H20 
Molecular Weight: 861.94 
CAS Number: 148408-66·6 
BELATEP POCUMENJS Of 1ppllcabl1l: 
DMF 
DMF 
DMF 
DMF 

CMF 
OMF 
DMF 
OMF 



DMF 

CONAULTS; 

Conault 
EER 
Methods Validation 
Micro~iology 

Statistics 
Environmental Ass. 

St•tUI 
completed 
Hold 
Pending 
Hold 
completed 

Comments 

Methods requ1,·e modification 

Stati1c11 consult sent on 9122195 

BEMABKSICOMMENJS; Thia amendment addr11111 the CMC i11u11 listed Agency's Approv•ble Lener 
detec October 27, 1995. Deficiencies aaaociated with drug product specifications, analytical method 
and manufacturing proc111 in the firm's respon11s have been Identified: The propoHd 0.2% limit of 
quantitation (LOOI of the regulatory HPLC analytical method can not adequately quentltata unidentified 
impuritil'll at levels betwHn 0.1 % and 0.2%. elthough the proposed apeclflcetions of the drug product 
have limit•d the total > 0.1 % unidentified impurities to ' 0.5%. Furthermore, impurities such 11 RPR 
10118 and related compounds are not properly controlled. In eddltion, in·proc111 tHting deta of the 
bulk 'raxotare'" solution showed that in some lots, content• of tot•I unidentified impurities ( > 0.1 %) 
ere so high, that drug product menufectured from theH bulk Taxotere'" solutions would not m11et the 
esteblished limit of ' o .. 5% for total unidentified impurlti11 ( > 0.1 %). 

Since degraded semples in animal studies have demonstrated increHlng toxociti11, it is imperative that 
the impurity levels in the drug product be adequately controlled. 

CONCLUSIONS & BECOMMENQAT!ONS: The deficienciea which are listed in the Draft Information 
Request -,hould be communicated to the applicant. It is recommended that all the deficienci11 should 
be fully addressed prior to approval. 

cc: 
Orig. NOA 20·449 
HAD· 150!Div1sion File 
HAD· 150/RHWood 
HAD· 150/Y AHsieh 
HAD· 150/DPease 

~- - k Ht·'.-#- i-11-'~ 
nglo Hsieh, Ph.D. 

Review Chemist, HFD-150 

~L.. t-J..% -'it. 
Rebecca H. Wood, Ph.D. 
Supervisory Chemist, HFD· 150 



OCT 2 3 19£5 

DIVISION OF DIVISION OF ONCOLOGY AND PULMONARY DRUG PRODUCTS 
HFD-150 

Review of Ch1:1mistry, Manufacturing, and Controls 

NQA f; 20-449 

SUBM!SSl.'2.tL..."'Yfl 

CHEM,AEVIEW #: 02 REVIEW DATE: 28-Sep-95 

Amendment (AZ! 
Amendment (8Z) 
Amendment (BZ) 

DOCUMENT DATE 

20-Jen-96 
14· Apr-96 
23-Mey-95 

CQEB QATE 

23·Jen-95 
20-Apr-95 
24-May-95 

ASSIGNED DATE 

17-Aug-95 
17-Aug-95 
17-Aug-95 

NAME I ADDBISS QF ApptlCANJ; Bhone·Poul11nc Rorer Phermaceuticela, Inc, 
600 Arcoll Ro1d 

DBUQ pegpucr NAME 
prggrjotary; 
Npnprgprj1t1ry/USAN: 

~ 
.Qlam Typ1/Tb1r C!111: 

Collegevilla, PA 19426 

Taxotere~ 

Oocet1xel Sterile Solution for Injection, Concentrate 
RP56976 
1 P/1nti-neopl11tic 

pHAAMACOL,CAIEQOBYJINDICAJION; · Met11tatic BreHt C1rclnom1 

DQSAQEFQAM; 
STAENQTt "&.; 

• Mt111t1tic Non-Smell Cell Lung Cancer 
Sterile Concentrated non·Aqueoua Solution 
20 mg or 80 mg/vial 

BOYTE OF •'PMINISTBAIIO'-t; 
Bx!QTC;, 

Intravenous Infusion 
..JLBx _ore 

CHEMICAL NAME. STRUCTURAL FQBMULA MQU!CULAR FORMULA. MQL.WJ.; 

Chemical Name: 

0 HO.H 0 

\.=f\_, XH /OH,CQ;· CH, H, ... H 

CH ./\ ll ·: 'CH, 
H1Cl~A 0 

.......... i 
-........: HO H~·· I) 

H C/"'o-.0 "'o i 0 
1 o~o " "r-o 

CH, 

~ 3H20 

I ' 
'"'::::/ 

12R,3S)-N·cerboxy-3-phenylisoserine, N·t•"·butyl ester. 13-ester with 5p-
20-epoxy·1 ,2r ,4, 7p, 1Op,13u-hoehydroxytax· 11-en·9-one 4-acetete 2· 
i>er.zo1te, trihydrate. 

Molecular Formula: C.,H.,N0,.-3H20 
Moleculer Weight: 861.94 
CAS Number: 148408-66-6 
BELATED QQkUMENTS Ill 1ppllcabltl.; 
DMF 
DMF 
DMF 
DMF 
DMF 

DMF 
OMF 
OMF 
OMF 



CONSULTS; 

Consult 
EER 
Methods Validation 
Microbiology 
Statistics 
Environmental A11. 

Statu1 
completed 
Hold 
Pending 
Hold 
completed 

Comment• 

Methods require modification 

• 
Stability data needs to be updated 

BEMABKS!COMMENJS; The drug substence is synthesized from 

The drug product is supplied as e concentret& In polysorbate 80 lelngle doae vlal1 of 20 mg/0.6 mL or 
BO mg/2 ml with 1 premix % ethanol In Weter for Injection). Since ·% degradad Taxotere"' 
appeered to exhibit increased neurotoxlclty In single·doae end flve-delly-doae animal studlH, the 
stability of the drug product is a significant i11ue fsee Addendum 1 to Review end Evaluation of 
Pharmacology and Toxicology Data, Dated 7-27-1994). In addition to Impurities carried over from the 
drug substance, eddltionel degradanta have been identified In Taxotare• concentrate. The Agency has 
requested that data demonstrating that the proposed impurity limits of the ahelt-llfe 1peclflcatlons do 
not exceed levels obaerved to be aafe in pre-clinical end clinical trials be 1ubmlttad laee FDA Requeat 
for Information, from Or. J. Beitz, dated 11-9-1994); vet, primary data of level• of Impurities and 
degredants in trial batches et the time of lnfu1ion to patient• have not been provided (see the firm's 
reponsea ol 4-7-1996 and of 6-23-1996). The same HPLC conditions end method of quantitatlon are 
used for anelyzinA docetaxel and the drug product. However, the pre1crlbed HPLC method hat not 
been adequately validated <o ohow that It is capable of detecting and quantlteting potential degradenta. 
The HPLC method used for related 1ubst1ncea hen a limit of quantltation of only % and no data to 
support the ability to detect potential process impurities or degradants have been provided. Updated 
stability date of three 80 mg lndu1triel·1cale batches end three 20 mg industri11i-acale batr.hea after 
12 months storage have been submitted. The proposed shelf-life, b11ed on date of these industrial· 
scale batches, for Taxotere• 80 mg is 15 months llnd that for the Taxotera• 20 mg is 12 months. 
Statistical analyses are consulted to HAD· 715 for review. 

CONCLUSIONS & BECOMMENQAI!ONS; The deficiencies ~Jhich are listed in the Draft Deficiency 
Letter to the Applicant, Chemist's Part, should be communicated to the applicant. It is recommend11d 
that all the deficienciea should be fully addre11ad prior to approval. 



cc: 
Orig. NOA 20-449 
HA0-150/Diviaion File 
HA0-150/RHWood ~Hi_ 
HA0·150NAH11eh IO·J.?·°' -
HAD· 1 50/0Pease 7 J 

h•k A.,' 1 IO··~ .,J 
Y ~Hsieh, Ph.D. 
Review Chemist, HAD-150 



j) p t.. "-'·' '-

NOV 9 1994 
' 

DIVISION OF DIVISION OF ONCOLOGY AND PULMONARY DRUG PRODUCTS 
HFD·160 

Review of Chemistry, Menufecturing, end Controls for 
Drug Substance Section 

~20-449 CHEM.REVIEW I; 01 BEY!EW QATE; 07-NOV-94 

AIS!QNED PATE SUBMISSION TYPE pOCUMENJ DATE 

ORIGINAL 27·JUL·94 

REVIEWER: Richard Lowenthal, M.S. 
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FREEDOM oflNFORMAT10N ENVIRONMENTAL. ASSESSMENT tor NDA 2o-4a 

TAXOTERE® (doe.raxtl) for ln)•dlon C1>neent19te 

SECTION 1; D1t1: 

July 21 , 1994 

SECTION 2; N1m1 of appliCJntlatttjontr; 

Rhone-Poulenc Rorer Phannaceuticals, Inc. 

SECTION 3: Add[111; 

500 Arcola Road 
P.O. Box 1200 
Collegeville, PA 111426-0107 

SECTION 4; Desctiptjon of tbe propo11d action: 

~IA) Ptscripttgn of propo11d "PYl•ted approval 

RhOne-Poulenc Rorer PhannaceuticalS, Inc., is requesting approval of the use of 
Taxotere® (docetaxel) for lnjedion Concentrate for the treatment of patients with 
metastatic or locally advanced breast cartnoma in whom previous therapy has failed or 
patients with metastatic or locally advanced non-small cell lung cancer in whom 
previous therapy has failed. Taxotere is a parenteral concentrate containing 40 mg 
docetaxellml to lie diluted with an alcohol/water (13% wlw) solvent to produce a 
"premix". At the time of patient use this premix is funher diluted in isotonic sodium 
Chloride or glucose solution. Taxotere is availatlle in 2 dosage presentations, namely 
as a 2.0 mL vial (80 mg docet11Xel) to lie diluted with 8.0 mL solvent or as a 0.5 mL 
vial (20 mg <Socetaxet) to lie dltuted with 1.5 mL solvent. The final concentration of 
docetaxel must lie between 0.3 and 0.9 mg/mL. 

4!Bl Nnd for Action 

Taxotere9 for lnjedion Concentrete is indicated for the treatment of advanced breast 
cancer and advanced non-small cell lung cancer as a cnemotherapeutic agent. 

4!Cl Production Loe1tjon1 

The produdion of Taxotere4> can biJ separated into 4 key operations. 

A summary of the sites involved is shown below and futher details are provided in 
Confidential Appendix 1. 

1 
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l'UBJOM oflNl'O/ltMATrC'I# •NvrlfONM•NTAL ASSffSM•NTfor HIJA :ltMO 

TAXOTER!'® (ctocetanQ for ln}ectJon Concentnte 

SUMf\t1ARY OF PRODUCTION PROCESS. 

SITES. AND RESPONSIBILITIES. 

Yew Needle Collection 
Ri'R [Sed1herb, Muggenburg] (Europe) & lnden1 (Europe, lndl1) 

(Refer to CMF 

Extraction nf 10-deacetyl baccatin Ill (10-DAB) 
RPR, Germany & lni:'en1, Italy (Refer to CMF #s 

Chemical Synthesis of docetaxel 
RPP, Fl'lnce 

Manufacture of Taxotere® 

Injection Concentrate with associated 

13o/o Alcohol/H20 solvent 
RPR, France & UK 

2 

I 
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l'RaDOM ~I IN/IORMA TION ENVIRONMENTAl. ASSESSMENT for NDA 21Ma 

TAXOTERE® (docetuel) for ln)et::tion Concentnte 

4(C)f1l 

41Cll21 

41C\(31 

Cqlloctlpn pt tn1 yew nudl11 

For Rl'R GmllH: 

1. l'1u1 Milggenllurg GmllH & Co. 
B1hnhotst1111le 2 
0.25488 AIVHIOhl 
GERMANY 

2. Sida herb 
Z.A. Ou Colombler 
71810 Seim Lager sur Oheune 
FRANCE 

The proce111d yM needles from these 2 sources are then orovid~ to Rl'R, 
Cologne. Germany (He 4(C)(2) below) tor ext111ction ot 10.0AB. 

3. INOENA S.p.A. 
Via R1pamonti 
1120100 MILAN· ITALY 

For 1 complete descnptlon ot the collection and ext111c11on process end 
Environmental AUessment information ot 10.0AB It lnoen1 1111111 refer to their 
Type I and II OMFs #10,483 ind 10,482, respectively. A letter 1uthoriZing Rl'R's 
reference to tneir OMF's cen be found in section 3.4(11)(1)(5) ot lhis NOA. 

EQ[lctlpn pf , 0-dtlCttyl blCCltin Ill ,, 0-DAlt 

10.0AB (RI' e 1387) is a commercially availallle product. For this NOA, 10.0AB 
will be 01111ineo from two sources IS follows: 

RH0NE·l'OULENC RORER Gmllh 
Natterma111Uee 1 
0 5000 • COLOGNE. GERMANY 

INOENA S.p.A. 
Via Ripamonti 
1120100 MILAN · IT ALY 

For 1 complete descnption ot tne ext111ction process ind Environmental 
As:sessment 1ntormation ot 10.0AB at lnoena please refer to their Type I and II 
OMFs #10.483 and 10.482. respectively. A letter authoriZing Rl'R's reference to 
their OMF's can be found in section 3.4(11)(i)(5) ot this NOA. 

Cbtmlcll SynlhHil of Qocttlxtl 

41Cl!311al St1rting m111ri1l1. 

'fhe chem1cel synthesis begins with two key starting materials, namely: 
1. 10.0AB ·RI' 813117 (sources described above) 
2. methyl ester oi N-ter1-butoxycarbonyl-3-phenylisoserine (Rl'R 

104493 • s1de-cnain synthesized Imm benzaldehyde to be gnifted on to 
tile cnem1cally protected 10-0AB) 

3 

3-19-10 



l'REEDOM of INl'OHMATrON •NVIRONM•NTAL ASSESSMENT for NOA 2o..ut 

TAXO~Rll® (doclltllJt9/) tor ln}ectJon Concenttm 

4(Cllilllbl Tbt 1idt chain, fRPR 104413) i11yntbt1lpd at: 

RHONE-POULENC RORER 
Vlll•tneuv1tol1·G1renne Pllnt 
35, 1vtnu1 Jean J1u"*s 
1123110 VILLENEUVE·LA·GARENNE 
FRANCE 

4(CH3Hc) QNp lyb1t1nc1, dpc1y11I fRplll71) 1yntb11l1 1ttt1. 

41Cll41 

The Crug Substance, docetaxel (RP 581178) II synthtslzed through 1 four 
st1g1 process 11 the following f1cllltl11: 

RHONE-POULENC RORE.'~ 
~entre de reenerches de Vltry·Allonvllle 
13 Qu11 Jules Guesde 
114403 VITRY SUR SEINE 
FRANCE 

SE.~IPHARM 

Ttel!nopole Univ1rslt1ire 
Rue C*mocnte 
72000 LE MANS 
FRANCE 

Manufacturt pf tbt DNq Pm<yct. Tag~ttm for lnitctlpn Cpnc1ntm,, 

The drug product, T1xot1re• for Injection Conetntl'llt is m1nuf1dured u 1 bulk 
solution 11: 

RHONE-POULENC RORER 
Cent11 de reenercnes de Vltry-Allonv:ue 
13 Qu1i Jules Guesoe 
114403 VITRY·SUR·SEINE 
FRANCE 

Ind IS the sterlle finis1·~ j product with solvent (eth1n0Vw1ter) 11: 

RHONE-POULENC RORER 
R1inlll:m Road South 
DAGENHAM 
Essex RM 10 7 X S 
UNITED KINGDOM 

41Pl Location wjJ1;; tho product wlll be u11d 1nd dj1po11st; 

41Q111l U11 

Taxotere® Is intended to be used worldwide for the treatment of breast cencer 
and non-small cell lung cancer. It is ant1cipate<1 that tne distribution of Taxotere® 
will be worldwide 

4 



FIUEDOM of INFORMAT10N ENVIRONMENTAi.. ASS6SSMENT for NOA 2Q.4U 

TAXOTERE® (dOcnaxetJ for tn}•t:tlon Conc•ntnrte 

4lDll2l Rtitettd 1nd R1tym1d gepda 

~illlw«•1.1l,_._.wD:u™111ial-'Slllu11Jb11.1aut1111DwC1&1•1.o.i ..1D11JQ11.1C&1•u;tl111•-•I 

41Qli2!!bl 

Re1ected or ••Pired doceta11e1 will be recovered by an approved rewolll 
procedure for docetaxel pf'lcticed 11 the RPR Vltry, France 
m1nuf1ctunng site. Qu1nt1ti1s of drug subtl1nce whicn cannot be 
recovered will be subjected to cnemicel destruction In ceustic 1queous 
alcohol (Appendix 2 for 01cont1min1tlon Procedure ind doce11111I 
destruction procedure) 11 the production tit• Ind the resulting solullon 
disposed of by an IPProvld Wist• h1ndler. 

DDlp PrqduQ; T11ottm® 

Rejected 1nd retumed T1xotere® at tne 01gerh1m. United Kingdom site 
will bl m1int1in1d 11 tne 01penham lite and retumld to the Vltry 

Proouction site for recovery of docet1xel. T111011re® from whicll Int drug 
subSl1nr.e cennot bl recovered, will be disposed ol II the Oagenh1m lite 
in ac:cortt1nce with the "Wiste 011posal Procedure #$201·01" 11 
referenced in Confldentill Appendix 78 of thil document. 

Re1ect•d and retumed Taxoteree In the United Stites will be incinerated 
t>y Ch1mcers MedlCll Tecnnology of South C1rolln1. M1mpton, SC, 1 
fully owned subsidiary ur Chlmbers Development Comp1ny, Inc .. 
Pittsburgh, PA. This f1ciuty ii> duly ll:ensld by tne state of Soutn 
Carolina. Ple11se refer to Appendix 3 tor Cn.mblrs' permitS issued by tne 
statt of south C1rolin1. The permits inelude water Pollution Control 
Permit (SC0042242). Bure1u of Air QUlllty Control Conatructlon PermitS 
(0280.0021·CO. 0280-0021·CE Ind 0280.0021-CF) and the permit 
applicellon for M11n1c1pal Solid Waste Incineration 1nd Pyrolysis. The 
State of South Carolina hes authorized Chlmllers to receive and 
1nciner1te reiected ind returned goods from RhOne-F'oul1mc Rorer 
Ph1rm1ceuticals, Inc. PIHSI refer to tlitt May 9, 199<1 letter included in 
Appendix 3. 

~TION 5 ld1n1me111on of Ch1mj1;1I Sub1t1nc11 

SlAl lntcpductjon 

The physit11l 1nd chemical pmpenies of tne drug substance docetaxel, tt•e related isolated 
intermediates and raw m1tenals Jre referenced in this section. The exc1p11nt, polysorllate 
80, tor tne drug product, T1xotsre~ and tne drug sub111ance impurities and metabolites are 
als<' referenced Wlth cnem1cal and pny~1cal information. 
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FIVBJOM of IN/WOlfMA 110# 6NVJRONM•NTAL ASSBSSMENT for NOA lo-uf 

T.u'012Re® :'lfOcetuel} for ln}e:tJon Conc1ntrst1 

W(I) Cbtmlgl lyb1tancg 

511)(1) QD1p Sybatanct • dgc1t1x1I 

The drug 1ubsl1nce exists in the 1nhydrous 1nd trthydnue fonns. Tne litter fonn 
Is the one uHd In miking the drug product Tuot1rt11>. 

llBH11!1l N•rnt• and Cpd11 

Eft1bt11n1d gon1dc name: Oocetaxel 

cn1m1e11 name: (2R.3S)-N-c1rboxy·3-pl'l1nyllsoHrtne, N-tllf·butyl ester, 
13-tster with 5j;-2().epoxy.1.2a.4, 7p, 1op,13a·htXlhydroxyllX· 11-en-9-
on• 4-1cet1te 2·benzo1te, trthydrate. (WHO Drug 1nfonn111on, Vol. 7. No. 
41, 1993 ·Prop. INN: Us! 89) 

Other Est1bli1bfd Cbtmj;al Names· 
• USAN 199"' Lill 

(2R.3S)-N-C1rboxy-3-pl'l1nyli1011nne. N-t•lf·butyl estsr, 13-ester with si;. 
2o.tpoxy-1,2a.4. 78. 108.13a·DeXlhydroxyt•x· 11 -IQ-9-one 4-1cet1te 2· 
.._'IZOlle . ~ 
4-1cetoxy·2a·benzyloxy·58.2o.tpoxy-1, 78.108.13a·tetrthydroxy·9-oxo

tu-11.eoe, 13·tster with (2R ,3S)-N-tllf·butoxycarbonyl·3-
phenylisosertne, tlihydrtte 
• Cb1m;ca1 AbSt[lct Index name 

1) Benzenepropenoic 1Cid, .bell.·[( (1, 1-dimetnyethoxy) 
cart>onyl)1mino)-.1lphl.·hydroxy·, 12b-(1cttyloxy)-12·(benzoyloxy)-
21.3.4,411,S,9.9, 10, 11, 12.121.12b-dod1cahydro-4',9, 11·trthydroxy 
4'1,9, 13, 13·11trtmethyl·S-oxo-7.11·meth1no-1H-cyclodeca(3.4Jbenz(1,2· 
b)oxet·9-yl ester trthydnlle, (21R[2l.1lph1.,4.bel1 .. 41.bet1 .. 8.bet1., 
ll.alph1.(.1lph1.R•. bet1.S"), 11.11Ph1 .. 12.alpru. .. 12a.11pn1., 12b.1lph1.]) 

2) B1nzen1propanoic 1Cid, .bell.·[( (1, 1 odlmethyethoxy) 
cart>onyl)1mino)·.1lph1.·hydroxy-, 12b- (1Cllyloxy)-12·(benzoyloxy)-
2a.3.414'1.5.9.11.10.11.12.121.12b-doaecahydro-4',8,11·trtnydroxy 
411,9.13, 13-tetramethyl-5-oxo-7, 11 ·meth1no-1H-cyclodeca(3,4)benz(1 ,2· 
b)oxet-9-yl ester, (21R(21.1lph1 .. 4.beta.,41.bet1.,8.bet1.,11.11pna. 
(.alpl'l1.R0 

.. beta.S"), 11.11pna .. 12.11pn1 .. 121.1lph1., 12b.1lpn1.)) 

CAS Claist!Y !1.L'!JlW: 
1) 1.\'.8408-96-8 ( trthydrate fonn) 
2) 1141977-28-5 (anhydrous fonn] 

proortellrv name: TAXOTERE 

LaPOratorv code numtiec RP 59976 
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~/UBDOM of /Nf'ORMA noN l!NVIRONMl!NTAL ASSESSMl!NT tor NOA 2f>.441 

TAXOTl!ltff (docefUll) tor lnjtctlon ConctntrwN 

''''''"b' 

lflll1Hc) 

BtNetygl 1ntoan•tlpn 

CDtmlcal SIDIC\Y[I' (WHO Orug Information, Prop.INN: Ult SS) 

Docttut/ (RP :18'71) • drllcturt •bo11e 

Motecu11r Formula: 
C0 H13NO,.. 3H10 (tr1hydl'llt) 
C0 H13NO,. (lnllyelrous) 

Mpltcylar Wtjgnt: 
881 .94 (trtllydrltt) 
807.89 (1nllyarous) 

Pbnle1I end Cb1m1ea1 CbJracttrt111s1/MIQS 

'PP'•flnce: Whitt to olf·wllite, coa"9 powder with 1gg!ome111tes 
(trthydrltt) 

Mtlttng pojnt: Matting point: llkltflnld • no txp!Oltlblt peak In DSC and 
Clcttrmin1t1on of tne e1plil1ry melting point impossible Clue to product 
decomposition. 

W1t1r S1 illl2ilib:: 1pproxim1tely 2 ug/mL 

panttjon Cotfficjent: LogP • 3.2 

cnemjcal E•ml!y· T1xolds 

M5m: See Appendix 4 
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l'RSBIOM of INl'ORMA110N HNVIRONMHNTAL ASSSSMHNT fOr NOA 2°"'41 

TAXOTERE® (doc.-.IJ for Injection Cancenttne 

1(1)(2) DNA product Excipitnt • polysgrbate 10 

1t11Li:.,ll.,1l.._ _ _.N .. 11111D1.-1""1..,n,,.d..,,C.,o.,d .. •ia• 
cnemle1I N1m1: Sort>it1n. mono-e.octadecenoate. poly(oxy-1.2· 
etn1nediyl) derivatives 

)NNIUSAN: polysorbate 80 

T[ld• Names: Tween 80, Sortate. Montanox (supplier's tl'lde n1m1) 

CAS Nymblc 1100$-85-6 

llBH2lfbl ''™ctura1 1n1pnn1tipn 

cnem1e11 Sarvcture: 

Sum of w,x,y,z is 20 

Polyaorbate 10 • strvctunt 1bove 

51Bll2llcl PhQiCll and Cbtmicpt Cbt[Jct!rllfjsaJMIDS 

Appearwna: Clur oily liquid, yellow to brownish yellow. 

cnemical Family: Nonionic surfactant 

~: SH Appendix 5 

lfBlt3l lsqflttd pmc111 lnttQDtdi•tt• 

5111(3)(1) 10-DAB 

SIB1!3!11llll N•mt• ind cod11 

cnemical Namu: 4-1cetoxy-2a-blnzoyloxy-sa.20.epoxy-1. 
1a.1 oa.13a·llll'lhydroxy-e.oxo-tax-11-ene; 10-deac.~tyl 
blCCl11n Ill 

II 
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FREEDOM of IN/IORMATION •NVtRONMENTAL. ASSESSMENT for NOA 2°"4# 

TAXOTERE® (docetuel) for lnj!t:tion Conc.,,tnte 

1(1)(3)(1)(11) 

lfBH3\C1\llill 

Code Name: RP 81387 

Common N1mu: 10-0AB. Tetniot 

CAS Nyml!er: 32981·88-5 

ltructurar lotpnn1tlon 
Chem;ar Stnu;tum: 

F P 11317 • atructu,. above 

MoltCU!IC Eannu11: CaH.O,a 

MO!IClJllC Waigm: 544.80 

Pbnlcal •NI CDtmlcal Cb111cttrt1tlc11 MSDS 
App1111nce: White to slightly yellow powder 

cnemical F1ml!y: Tax~nes 

.M§gi: See Appendix 6. 

llllt3Hbl Synthftic Prpc111 

518114) 

Information for tnis . sectibn on tne isolated syntnelic process 
Intermediates ;s provided in' tabular form as a confidential attacnment. 
lff Confidential Appendix 7. 

Malpr pmr••• lmpurltj11 ind Dtgr1d1nt1 

C1n11n synthetic process related impurities. specified at below one percent in the 
drug subst1nce, and degradants 10 tne drug product nave Ileen 1dentif11d. 
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,..._,OM of IN"OIUIATION •NVIRONM6NTAL ASS.UM•NT tor NIM Jo.ul 

TAX'OTirM® (doc.,..I) for ln)Kt/On Concentnttt 

,,,,,,, 

lfl\ff) 

tnfo""1tion ind cnemie1l structures tor these process ret1ted lmpunties 1nd drug 
product degl'ld1nts 1re provided u Confldentlll Appendix 8. 

Matqr M1tabQlltl1 

The prim1ry mode of doce11xe1 met1bollsm In humans 111s been elucidated. 
From studies wtth Clrtion-1.il libeled docellXel Ille mllllbolltes have been 
ldentlflld 1nd quant!flld relltlve to the dOlll of docetaxal. A multistage oxidative 
Pllhwly produces 1 Hries of primary metabolltes tlllt hive been structul'lllly 
ldentlflld. A confldentlal summ1ry descr1ptlon of Ille ltudy results 1nd the 
structures of Identified metabOlites are provided In Confidential Appendix 9. 

Chlmtgl prpeua Raw Mattri•I• 

,,,,,,,,,, Emstipn proe111 to prgdyc11Q·DA8 

,,,,,,,,,,,,) ptb6n1.Pput1nc Rpmr QmbH Cptpp1Jt. G•D!llny. 
The extl'llction Ind puriflClllon proceu to produce 10-0AB 
(RP 81387) for production of docemcel employs six different 
or;anlc solvents and water. Table I below provides the 
cnemie111nd baekground intonmlllon tor the organic sotvwms 
used in the proceu. Confidential Appendix 1 O provides the 
lntonm1tion on the quantity of 11e11 org1nic solvent usld In 
the Production of 1 Ko of 10-0AB. 

ltlHllllUll) lndtna, Miian ttaty 
1"111se ntfer to lndena's Type I and II OMF #s 10482 11nd 
10483 for the extraction and purtflcatlOn of 10-0AB. 

lfBHl>f1Ullll Annual prgdyetlpn 

llB!Clllb! 

The 1nnu11 production of 10-0AB Is 1ntlclpilld to l'llng11 from 
for Iha next five yeais. 

Cb1mtqr Pmet•• to pmdya Dqemgl 

The multistep synthetic process. sehemllic outline provided es 
Confidential Appendix 11. to prepare clocetaxel (RP5e978) lr:im 10-0AS 
(RI" 81387) employs a variety of cnem1e11 l'llW mllerials. The c:llemical 
and background inlonmttion tor the c:llemicel process niw materials is 
provided in Table II below. The maximum quenttty of each chemical 
proc:ns l'llw maten11 required 10 produce 1 Kg 01 docetexel drug 
subslence is presented in Confidential Appendix 12. 
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FREEDOM of /NFORMAnON ENVIRONMENTAL ASSESSMENT for NOA 21M4t 

TAXOTERE® (docetvtel} for /n}flctJon cont:•ntrwt9 

TABLE I 

CHEMICAL RAW MATERIALS FOR PRODUCTION OF 10-DAB 

Cl:t~Mlt:AL MAM~ ~ M3l. ML !!!!!~&!~!<Ii 

Acalone 157~1 58.08 C.HeO Clear Liquid 

Acalonitrile r~s-e 41.05 c,H,N Clear Uquid 

Oiiaopropyletller 108-20-3 102.2 C.H,.O Clear Uqu1d 

Ethanol &4-17-5 415.0 C,HeO Clear Liquid 

Met11ano1 157-5&-1 32.04 CH,O Clear Uquid 

n-Elutylacetate 123-86-4 11e.20 C,H,20: Clear Uqu1d 

,, 
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FREEDOM of INFORMATION ENVIRONMENTAi. ASSESSMENT tor NOA 2°""" 
TAXOTERE® (dot:etaxel) tor Injection Concenttwtt 

TABLE II 

CHEMICAL PROCESS RAW MATERIALS 

CHEMICAL NAMF. CAS# M.F. M.M. I APPEARANCE 

1 .2-0ichloroetn•n• 107-06-2 c.M,CI, Siii i Colort .. 1 11au1d 

2.2.2· Tnchloroethyl chlorotonn•t• 17341-113-4 C,H.CJ,0, 212 I Colort"s 11au1d 

4-Pyrrohd1nopynd1ne 2456-81-7 c;.H,..N, 148.2 Y eiiowosn solid 

Acetic Acid 84-111-7 C,,H,,O,, so I Colorl"s hauid 

Acetone 67-84-1 C..H.0 58 I Colort"s 11qu1d 

Al Ph• Metnylbenzyl Amon• R( +) 38811-119-9 C,H,.N 121.2 Colortess 11qu1d 

Ammonium Chlonde 1212>02·9 NH,CI 53.5 WMe cryst.111 

Ammonium Hydroxtde 20% 13311-21-6 NH,OH 35 I Colon .. s 1tau1d 

Benzaldenyoe 100-52-7 C,H,,O 105. 1 I Colon"' 11qu1d 

Cyclonex.ne 110-82-7 C.H,., 114.2 I Colon .. 1 11Qu1d 

01-\erl-butyl D1carbonate 24424-llQ..5 C,0H,.O, 218 WMe1011a 

01cn1oromethene 7S.09-2 CH,CI, 114.SI I Colonna 1tau1d 

01cyclohexylcerbod11m1de 538-7>0 C,,H...,N .. 205.3 I Color1 .. 1 solid 

011soorooy1 Etner 108-20-3 C...H,,0 102 I Colorless 11auu1 

Ethyl Acetate 141·7M C,H.O, 88 1 I Color1n1 ltQUid 

i:thyl Alconol 114-17-5 C,,H,,0 46 I Colorless 11au1d 

Ethyl Vinyl Ether iog..92.2 C,H.O 721 \ Colorlns 11au10 

Hex1n1 C,H,. 86.2 Colorless 11ou1d 

Hydrochloric Acid 3'i% 7646-01..0 HCI 36.6 I Colorless 11au1d -lsoorooyl Alcohol 67-63-0 C,H10 150.1 I Color1ns l•qu1d 

Methyl Alcohol 6i-58-1 CH,O 32 I Colorless 11au1d 

ri-Hex1nes 110-54-3 C,H,. 88.2 I Colorless hau1d 

Potas11um Hydrox1oe 131Cl·58-3 KOH 56 WMesoltd 

Potassium T9'1-butyl1te 86~7-4 C,H,,KO 112.2 I WMe powaer 

Pyridine 110-SS-1 C,H,N 79 I Colorless 11qu1d 

Pyrid1n1um p-Toluene sulfonet1 24057-58-1 C,,H,,NO,S 251.3 I WMe1oilC 

Pyrogen free Water nJ2-1a.5 H,O 18 I Co!orless 11au1d 

S1l1ca Gel 1 12926-00-S SiO, 60 WMe powder 

$0~1um Chloride 7647-14-5 NeCI 58 ~ I WMe crvs:als 

Sodium Hydroxide 10M 1310-73-2 Na OH 40 I Colorless 1tqu1d 

Sulfuric Acid 95% 766-4-93-9 H..SO, 98 I co1or1ess l1qu1d 

T ert·butyl eromoscetate 5292-43-3 C0H,.Br0. 195 ! YellOW11n ltquld 

Toluene 108-88-3 C,H0 92 I Colortns 11quid 

Zinc 7440-SS-6 Zn 65.4 I Grey oowoer 
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FREEDOM oflNf'ORMATION ENVIRONMENTAL ASSESSMENT tor NOA 2o.441 

TAXOTERE® (doc.taxel) tor ln}•c:tJon Conc1ntnt• 

SECTION I lntmductipn of Syb1t1nc11 jnto the Enyironment 

llAI !ntrpduct!on 

As noted by the listing of RPR production sites in Section 4 of thiS filing, the production of 
docetaxel drug subslance and T1xotere9 drug product involve 1 sequence of RPR 
industriel sites. None of these sites are located within geographic areas governed by the 
United States of America. A schematic flow-Chart (See Confidential Appendix 1) iS 
1:rovided to Clarify the correlation of production process stages with eacn particular 
~1'lduction site. 

lfll Enyirpnmtntal Compll1nc1 for Non-US Sit11 

618111) EJtractjon Qf 1 O.PAB 

lfll(1)fgl G1nn1ny • Enyjrqnmtntal Comp!janct Cglognt Sitt 

The process at RPR GmbH. Cologne involves extraction of 10-0AB from 
yew nelljles without any Chemical steps. 

111111 U1HU Stfttmtnt of Compli1nc1 

Provided es Appendix 13 is a statement of compliance for the RPR 
GmbH, Cologne site by respons101e RPR officials for the site. The 
statement applilS to the production of 10-0AB for use as 1 key 
intermedi1t11r in the production of docetaxel. 

1r1112uaHIU lntorm•tjon B1!1t1d to Permits and Cenification 

Provided 1s Appendix 14 is a RPR statement of compliance with the 
locel German environmental regulations for the m1nuf1ctunng process 
of 10-0A.S. Included with that statement are pennit and certification 
notices for the following activrties related to 10-0AB production. 
Documents are pro·Jided as English translations with the associated 
Gennan language original. 

Appendix PermtvCenlflcation 

15 Site Building Permit 

16 Technical Center Building H14 

17 Store/Fill Flammaole Liquids 

18 Storage Tank Certification 

19 Drug Processing and Storage 

20 Modification of ~raction Facility 

21 Changes of Existi'lf1 Facility 

22 Inclusion of n-Butylacetate 
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l"'REEDOM of IHFORlllAT10H ENVIRONMENTAL ASSESSMENT for HOA 2o-ul 

TAXOTERE® (docetvel} tor ln}te1Jon Concenttne 

l(B\f1 \Ca\OU\ OSHA R1gut1ttd Mat1rial1 

None of tile c/lemical materials used in Ille extradion process to prepare 
10-DAB at tile RPR GmbH. Kohn Site are in the category of OSHA 
regulated subStances as defined by SARA 313. 

l<Blf1H1Hjy) 10-DAB proctp W11t9 Str11m1 

The 10-0AB (RP 81387) is produced by an extraction and purification 
process from natural materials that does not involve chemical 
modification of the desired substrate. Tiie waste streams from the 
proaudion include solid residues, waste water and liquid wastes for 
incineration. The process is antieipated to be relatively stable forthe next 
rive years with extraction of less tll1n of dried yrrw 
needles per year. Provided as Appendix 23 is a tabular listing of the 
seven process waste streams which includes as applicable: 1) the waste 
stream number. 2) the German waste Key number, 3) the type of 
disposal, 4) the licensed transport company. 5) the licensed disposal or 
incmeration company. 6) tile license number, and 7) tile date and 
Allowance number for declaration to appropriate 1uthorities. Provided as 
Confidential Appendix 24 is an Extraction process schematic which 
grachically lleseribes the operations involved i; Heh step of the process 
ano provides identification of the seven waste strums. Provided as 
Confidential Appendix 25 is a tabular description of the waste streams 
ll!llled to the precess schematic with inllications of the quantity of Heh 
wa51e produced on the basis of 1) kilograms per week. 2) kilograms per 
kg of 10-0AB produced and 3) total metric tons in 1994. Included in 
Confidential Appendix 26 is a summary schematic correlatic1 · of the 
process steps and the resulting waste streams. Wrthin the RPR GmbH, 
Cologne facility the waste handling proeedures are well documemed. 
The plant waste water is monitored by continuous automatic 
measurement of solvents and pH: waste water that exceeds permissible 
limns is colleCled for separate treatment. Air handling systems are in 
place :o separately handle dusty or solvem contaminated air. 

618111Hb) !ndena • Enyjronm1nt1! Compli1nce 

6181121 

Please refer to Appendix 27 (lndena's FOi) and to lndena's Type I and II 
OMFs #10462 and 1D46S. A letter authorizing RPR's reference to their 
OMF's can be found in section 3.4(b)(i)(5) of this NOA 

Cbtmiq! Symhtsls of DOCetJXll 

All of the cnemical syntnetic processes occur in F'rance. The appropriate 
governmental authorities have provided attesta!ions of compliance witn 
applicable environmental regulations for tne three RPR sites involved with 
docetaxel production and Taxoteree solution preparation in France. Tne 1111ters 
of attestation for these three Sites are provided as follows: 
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FREEDOM Of INFORMA710N ENVIRONMENTAL ASSESSMENT for NDA 2o-441 

TAXOTERE® (doc.mJte/) for Injection Cor.centrste 

6fBlf3l 

Site Name 
VILLENEUVE LA GARENNE (VLG) 
VITRY·SUR·SEINF. (CRVA·F'ROC) 
L:E MANS, SERIF'HARM 

M1nufaetyrt of Taxotere 

Appendix 
28 
29 
30 

Taxctere9 is m1nuf1ctured IS 1 bulk solution 11 RPR, Vltry-sur-Seine. A letter 
attestation for this site is provided in Appendix 29. The Taxotere• sterile filling 
and packaging process at the RF'R Oagenham, UK site inCludlS only the receipt 
of bulk Taxotere" solution, sterile filling of vi11S, analysis, storage ind 
distribution. No Chemical process modifications of the drug subst1nc:e are 
involved. 

§!8!!31111 Stattm•nt qf Cgmplianc1. UK 

F'rovided ts Appendix 31 l~ a RF'R certification showing compliance with the 
British environmental regulations applicable to the proceu for sterile filling ol 
Taxotere9 into vials at the Oa111tnham facility. 

6!B!!3!1bl lnfprmatjon Related to Ptmtits }pr W.111 Dispqyl. LfK 

F'rovided IS Appendix 32 is a summary of the gov11mme!llal permit and 
license numbers applicable to the disposal of waste water ard solid waste 
streams from the Taxotere9 vial filling proc:ess at tile RPR Oage.1ham site. 

l!Bll3!1cl Enqjnnring Contrqts tqc Emissigns. UK 

Provided 1s Confidential Appendix 33 is a Dagenham Site map indicating tile 
location of !hf' Buildings 37, 31 1nd 33 used in tile various aspects of tile 
Taxot11re9 filling process. ?rovided as Confidential Appendix 34 is a tabUlar 
presentation of the enginee'ing Incl proceduml controls in the T1xotere• 
process Jt•P!l to inSllre the minimization of emissions from tile process. 

6!Cl Calcylltjon of E1oect1d Enyjronmental Concentration !EEC) 

In the fifth year of commercial production tile total quantity of docetaxel drug substr.nc:e 
proiected to be produced for use as Taxotrre® in tho United States is pounds. Us, of 
Taxotere® is expected to lead to 10111 amount ( · pounds) of docetaxel entering public 
and private sewer systems from human waste. A calculation of the total wastoe Willer 
treatmem plant load can be made in two ways as shown below; method one gives a 
maxim1Jm EEC of ppm when tile total United Stites waste water is considered 
and met:iOd two gives a maximum EEC of ppm when only a single average 
urbln area (SI. Petersburg, Fl) is considered. 

61Cl(11 A MHjmum EEC b111d on r1t11se of the Drua Syb1t111ce uniformly wlthjn 
the U.S. 

Usi11~ the equation presented by 11le P'1armaceutical Manufacturers Associalicn 
in their guidanCI' document for preparation of erv1ronmental assessments and an 
estimated fifth-year consumption of kilograr.1s of docetaxel: 

pi:;m (in U.S. environment) = lbS/year x (8.9 x 10"') 

15 

3-19-22 



l'tfamOM ollNl'OltMAT10N •NVllfONM•NTAL ASSBISMBNTtor NOA Jo.Ml 

~T.-~-..;.O•Tl•ltae~;.:.;<do;.;..;.ctflllt9,._~0-'°•'....,m~~m;.on.,_c_o_n_c_eunb•••~----------------~------------

lfCl12l 

detivld from ppm • (A)(B)(C)(OJ.:F.)(F} wnert: 
A • poundl produced divided by .~,,, 1e1r (flllh-ytlr procluc:tlon llSlimate) 
B • one y11r divided by 385 days (11r;i!h of y11r) 
e • one day-person divided by 150 gallons (average daily water use per person 
in U.S.) 
O • one divided by 248,000,000 persons (population of U.S.) 
E • one gallon divided by 8.34 poundl (weight of 1 gallon of Wlllr) 
F • 1,000.00C (conve~ion to parts per million) 

kilograms doC1t1xel Is equivalent to pouncts docetaxel. Tl:e maximum 
expected environmenUll concem111t1on in the U.S. !s celculated to bl: 

ppm (in U.S. 1nvlronr.11nt) • 
ppb (in U.S. environment)• 
ppt (In U.S. environment) • 

A m11imum EEC b111d po "je111 gt ctoc1ta1,,·_). in 10 lytflAt urb1n '"' 

Using 1 proceaure similar to that shown above for the entire U.S., calculllions 
are presented tMlow for 1 tyr.>;~11 urban area 1uum1ng !Nit all 80 kllogr1rns are 
used and disposed in one urbl.ln 1rw1. SI. Petersburg, Flol1da, for whieh dltl are 
available was ulected as a typical urban 11111 (Sludga Man1gement & Ollpoui 
for tile Practlelng Engineer, Vesiland, P.A., t-ta11m1n, G.C., Skene, E.T., 1illlS, 
LIWIS Publish•~). The City 1111 1 population of 240,000 (11183) and 1 wute 
water tre1tment work.I volume of 53.8 million gallons per d1y (1983). This 
avereges 220 g1Uons per person per Clay 1n11 was used with the 1stim1ted fifth· 
year produd1on of kilograms of 11oe111x11. 

ppm (in urban environment) • lbsiy11r x (8.2 x 1o-t) 
denved from ppm • (A)(B)(C)(O)(E)(F) where: 
A • pouncts producacl divided by one y11r (flfth-y11r production est1m1te) 
B • one y11r dividld by 3i15 Clays (length of y11r) 
C • one d1y pe~on dividld by 220 gallons (avg. per cepitl volume influent to 
Wl/l/TP) 
o .. one divided by 240,000 persons (pOpulatiOl1 of St. Peterstug, Fl) 
E • one gallon diVided by 8.34 pounds (Wligtt of a glltOn of Mier) 
F • 1,000,0llO (conversion to !)erts per mllllun) 

kilograms docetnel is equivalent to pounds d0Cllt1xei. The m1ximum 
expected environmental con~nt111tion II all the Ooce\IXll were used within a 
single uroan area is calculated to be: 

ppm (in urban Pnvironment) • 
ppb (in urt>1n environment) • 

61Dl R1cpy1rv tnd Dt1pogl pf Rttumed Goods 

Rejected and returned Tnotere" will be incinerated by Chambers Medical Technology of 
South Carolina. Hampton, SC, a :ully owned subsidi•l'Y 01 Chamlltrs Development 
Company, Inc., Plt!Sburgh. PA. This f1Cll"y is duly licensed by the stllte of South 
Carolina. Please refer to Appendix 3 tor Chambers' permits issued by t~e state of South 
Carolina The permits il'Clude Wa•er F'Ollut1on Control Permit (SC0042242), B1m11•.i i>I Air 
Quality r.ontrol Construction Permits (028Cl-IJ021·CO, 0280·0021-CE ana 0280.0021-CF) 
and tn~ permit appl1cauon for Municipal Solid Waste lncme111tion and Pyrolysis, Tne State 
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of South Carolin• has autnortzld Cll1mbe11 to receive 1nd incinel'lte rejected and 
mumed goOds from Rhone-Poulenc Rorer Pl1armaceutlcala, Inc. Please refer to the May 
&. 19~ letter ineluded in Appendix 3. 

SECTION 7 fatt pf Emltttd Sub1t1nc11 '" tbt Enyt[Qnm1nt 

ZIA) lmmdu;tlgn 

The drug substance docetaxel. IS the active component of Taxotere®, is a relatively 
complex organic molecule with Hvel'll functional groups wllieh could be anticipated to be 
suscei::tlble to hydrolysis. blodegradation or Chemical degradation. The physico-Chemical 
proper1ies of docataxel. 11 summartzed in the table In Section 7(C)(2) below, suggest the 
types of environmental fate studies wNCh should be canied·out on the molecule. The 
ret1tiv1ly low wettr solubility 1nd the panitlon coeflleient. with no ionizable functional 
groups, suggest th1t the soil sorption 111d desorption d11ract1ristlcs of docetaxei nllded 
to be studied 1long with the suscept1billt'.1 to hydrolysis and bi0degrad1t1on. The results of 
these studies ire provided in thlS section. The very low 1ntleipated 1nnu1I pmduction ind 
use quantities of docet1Xel (.! Kg/yHr) suggested that calculation of the worst case 
m1ximum expected 1nvironment1I concentration should be done for comparison with 
information g,.nerated in studies sueh 11 the microbial inhibition end static acute toxicity. 
The expected 1nv1ronm1nt11 concentl'ltions were calcul1ted IS desenbld previoUlly In 
Section S(C) and the resun of those calculations lllO presented here in Section B. 

71Bl E1ttm1t1d tnytmnmtnMI cpnc1ntr1tton1 ind 1ggg1yr11 11 a maylt pf drug product 

lllL 

C1lcul1hons were performed in order te estimate the worst-case concentl'ltion of 
docet1xel that could possibly be present In the Untted St1111. The ut1m111 assumes that 
all docetaxel produced tor sale In the U.S. (based on flfll1-y11r post 1cprov11 Production 
est1m1t11. kg) will be 1dministered to patients and dilpolld of directly into ._age 
systems. This calculation overestimates the environment1I concentration of docet1xel in 
at least two ways. One. It assumes th•I 111 the docetaxel produced Is sold 1nd used by 
p111ents. 1nd tn11 none is l11ft unsold. is unusld by Plll•nts. or expires 1nd is returned for 
d1spo111 outside sewage treatment systems. Two, tt assumes that 111 of the doce11xel 
administered to patients 1s excreted into sew1ge treatment systems. Patient metabolism 
will obviously reduce the quanttty of docataxel re1ching the environment. IS will discnarge 
into pnv111 septic systems. Nonetheleu, is calculated to be the 
m1Jomum expected environmental concentnilion In the U.S. following tile estimate 
presented abuve. 

~not her calculation was performed assumln:i that 111 110 kg is to be used 1n one urban area 
within the U.S. In one y11r. This estimate w1s produeld using St. Petersburg, Flonda as a 
representative urbln ar11 for the U.S. St. Petersburg has 1 population of 240,000 
residents (1 a83) and four municipal sewage tre1tment pl1nts. The per capita water 
contr1bu11on to the volume or water tre1tld 1s 220 gallons per d1y. Using these figures, 
and assuming that all the produced docetaxel is dn;•;/lllgld into tne treatment system, the 
average concentnition would be ' 

7lCl Bel1111 Comp1r1rIJ•nt1 

71CU1 l Cen!ficatjon of Comoliance WUh GL.P ind Un of Accepted Methods 

Data summanled below and used for 11valuat1on of tne environmental dist1ibution 
were obtainec from studies conducted in 1ccord1nce with FDA Good Laboratory 
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TICl!a) 

'ffCl!31 

Prtdlce. Thne studies we111 designed to comply wttll tile procedul'tls and 
fom11ts presented '" the FDA Environmental Asseum•nt Technicel Assistance 
Handbook. 

Pbyaic;p:Cb1mtc1I Fata Pltl lymm11N I•blt 

The followtng llbfe 1umm1nzes the physico-Chem1cel d•t• •Jb:1ined for docetuel 
u the pure tnhydrete. 

Docetaxel, trthyar111 

Phy11ccM:hemiC1I Dall 

Melli"" Point: Ill-defined -v1-r Pressure: N.A. 
W11tr Solubllltv 2uaJmL 
P1rt1tlon Coetncient: , L"" P.3.2 
Oiuoci1tion Const1nt: None 
Hydrolysis (Half·Lift): 113 days. pH•5 

28 days, i:>H•7 
c·1 dav nM•9 

Aerobic Blodeorea1t1on tHalf·llfel: C14dlut 

pi1cy11ion of Data ind P[!djction of Enyfmnrptntll 8111111 CQD]Alr1mtnt. 

ZICl!i!l!al Sprptipn and p11gmtipn 

The propensity for human Clrug subltlncu to be trenaported from 
d1spo111 sites 1s determined by f1dort contnbutJng to their distribution. 
moblllty Ind pers1stene1 In the environment. Plrtltionlng between solkl 
Ind 1queous ptlana lnfiuences moblll\y by controlling sorp\lon and 
leaching rates. A measure of 1 compound's tendency to sort: and desorb 
readily can predict the u1t1m11e disposition of residues as either bound to 
soiUsluage, or IS freety soluble m1\en11. 

Oocetaxet wlS studied to dcitermine Its sorp11on Ind desorption properties 
fOllOWlng tne FOA Environmental Aaaessmont ';'echnical Assistance 
Handboo~ Section 3.08. (F'tease refer to Confidential Appendix 35 for the 
complete report.) Three soil types w,.re used with both reagent we\er to 
mimic •son· water. and 0.01 M c1c12 to approximate 'h1rd" water. At a 
solution to soil ratio of 5:1, results showed It.at tne mean percent sort>ec 
for 111 three soil iypes ranged from 41 .3 to 6&.7'11o In cac12 1nll from .(7.e 
10 53.1% 1n reagent water. When desorption wes tested, 39.0 to 78.3% 
and 83.4 to ee.e% of lhe sorbed docetaxel c:ould be removed from 
reagent water and C1Cl2. respect1vety. This indicated 1na1 docetuel was 
only slightly oound to the three \ypes of sous tested. The prellmin1ry 
screening por11on of the study demonstrated \ha\ no significant difference 
in sorpt1on occurred between rugent waler and CaCl2 solution for 111 
tnree soil types. Results of the pret1m1n1ry study are summanzed below. 
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711;113Hbl 

I Kc! Koc 

' 
SoiiT~ r:ac1, W11er CaCI: Weter 

ArlUlnHI 3.53 4.58 375 48e 

Kiin Ai 10.2 5 11 4911 235 

Wi1con11n 8.47 see 1113 1911 

Arkln11s soil: 35% 11nd. 51% 1111. 14% C11y, 1.9% org1n1c m1tter. pH 
5.11, e1tion exch1nge e1p1e1ty 11.a meq/100 g. 

K111111 soll: 31% llnd. 43% 1111. 29% C11y. 3.7'111 org1nic mllter. pH 9.5. 
cation exclllnge cepecity 22.4 mllq/100 g. 

Wisconsin soil: 59% 11nd. 29% sill. 12% cl11y, 3.4% org1nic 'T'lltter. pH 
7.5. Cltion 1xc/11no1capaelty17.1 meq1100g. 

RHul\J of the definitive test conducted In 0.01 M C1Cb 11 concentnitlons 
111ng1ng from 25 to 1.4 µg/L. 1re summ1nzld below. 

Soll Type l~ K.. " r' -
Arlctlnllt 299 318 1.05 0 11116 

KanalS 3 40 158 1.24 0.1195 

W11con11n 3.~ 106 1. 19 ' 0 1178 

Hydmly1i1 

oocetaxel was studied to determine Its potential for hydrolysis following 
the FDA Environmental Assessment Technical Ass1st1nce Handbook 
Section 3.'!9. (Please refer to Confidential Appendix 39 for the complete 
repon.) Hydrolysis as a pathway for degl'ldltion is imponant from an 
environmental penspediv• since , nost ph1rm1ceuticals will enter the 
environment 1n 1 dissolved fom1, whether from diScharge from \he site of 
production or from p11111'I use. Hydrolysis occurs wnen hydroxide or 
another aqueous ion reacts with a chemical in solution. 
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7(C)(3)(C) 

Hydrolysis WIS investig1ted at tnree pHs, 5.0. 7.0 1nd 9.0. Results 
demonst111tld tnat docet1x1I re1dlly hydrolyaes to more pol1r 
compounds. The h1lf.llves were determined to be 113 dcys at pH 5, 29 
days 11 pH 7 ind le11 than one d1y 11 pH 9. ThHt d1t1 indicate tn1t 
doce11xe1 will not persl.St In the environment and effects. If any wlll be 
111011 tennld. 

liod1gmd1tien to Wlttr 

Blodeg11d1t1on Is 1 process by which organic chemicals m1y be 
Slgnlflcantly reduced In their structur11 complexity In the environment 
through biological m11na. Knowledge of the potential for biodeg111d1t1on 
of 1 chemical is often critical In the 111e11ment of environment11 
exposure 11\d Impact of the Chemical. The objective of the study was to 
detennlne the potent111 for biodeg111dltlon of doce11xe1 unoer standercl 
l1bo111tory conditions. Tne biodegrad1tlon studies were conducted 
accorcling to tile m1tn0ds and proCIClum publlsned In the FOA Technical 
Ass1St1nce H1ndbook. Section 3.11. (Pl11se refer to confldentill 
Appendix 37 tor th• complete repon.) 

A 28-day 11robic bi0degrad111on study In w111r was performed with 1~ 
docet1x11. Test flaskS were incubated It 22 •c in the dirk to minimize 
the potential for photolysis, and inoculr.tld w1tn a blcten11 population 
oblainld from 1 combinllion of garden soil end 1 domestic aewege 
tre1tm1nt pl1nt. Tne qu1ntlty of carbon dioxide (,4CCV relelMCI as 1 
result of microbial degrad11ion in Wiler wu m11sured. ,4C-01ucoM was 
11so tested in tne St:me manner in llP1rate t11Sks 11 1 referenca 
chemical. HPLC·RA'lll measurements were perfonnld penodically to 
determine wnetner P1ni;I degradation of 14C-docet1xel n1d occurred. 

From tne docetaxel tlaskS. tne cumulative 14C02 collected over 29 d1ys 
was negligible rel1tive to the dose lnttillly applied. ,~volatlle org1nic 
products were also not detected from tnese fl11kS. From the 14(:-olucose 
flukS. greeter tnan 9°'9 of tne dosed radio1ctlv1ty w1s collected as 
1 4C~. While t11ese results snowed no evidence for the complete 
biodegradation of docellXel to carbon dioxide, analysis of the test 
solution containing docetaxel were performed using HPLC·RAM 
throughout the study. Results of these 1n11yses indicated complete 
biotrensform1tion to products cnrom1togran1cally similar to tnose 
observed in the hydrolysis study. At tne relatively neutral pH of the 
biodegradation study, tne half·life in the three f\1sl\s were determined to 
be less thin 14 days. Since 1ne hydrolysis study yielded a nalf·llfe of 28 
days II pH 7, the s1gnificant1y ,ccelerated rate was attributed to microbial 
processes. 

7!Ql Ma!or M1tabol!t11 

The pnmary mode of docetaxel meta~oltsm in humans nas been eluc11:tated From studies 
with cart:>on-14 labeled docetaxel the metabolites nave been 1aent1f1ed and quantified 
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rel1tive to the dose of docetaxel. A mullist1ge oxid1tive PllhwlY produe1s 1 series of 
prim1ry met1bollt1s thlt t11ve been structu111lly Identified. A summ1ry description of the 
study results and the struaures of identified met1bolttes 1111 provided In COnfidentlll Aj)pendix 
9. ' 

Based upon equivalence of the blekbone chemie11 structure of the met1tio1111s with 
oocetuel, Ind the l'Jemonstreted non-persistence for docetlxel, tl11 indlvielu11 docetaxel 
hUm1n metlbolltes were not subjected to e11vironmental fate ind effects testing. 

SECTION I Enylronmtntal Efttsta gt Rtl1111d SybltfOCll 

llA) Summ1rv ltlt!Dllnt of tbt pmNtcttd 1b1tnc1 pf 1dvwrH lf!tct 
Production. use end dlsen1rge of docetlX•I into the environment wlll pose no 1dvel'SI 
effect on hum1ns. 1nim11s. p11nts or env1ronm1nt1Uy signlflcent organisms. For 
org1nisms tested. resutts indiClted th1t no threat to any of the tested organisms are 
possible 11 concentrations 11 or ne1r those ca1cul1ted to occur upon approval of this NOA. 

lfl) Prt••ntation pf d•tl from Mlcrpbt11 lnblpitlpn and Sytic Acut1 Tp1icttv ltydifl 

As a me11ure of Ille toxicity of any chemical, the ~•termination of the 1-.t 
concentration et wllleh Inhibition of microbial growth occu11 is imponent because of the 
possible 111mlflC1t1ons If tr111 concent111tion is exceeded in tl1e environment. A microbl1I 
growth innlbilion study WIS conducted according to the metl10Gs 1nd procedures published 
in the FOA Teehnical Assistance 111ndbook, Section 4.02. (Please refer to Confidential 
Appendix 38 for th" complete repon.) The microbial inhibitory concentrelion (MIC) of 
docet1xe1 was determined f"r each of five species. A prelimin1ry test using 
concentrations of 0.1 to 100 ppm (0.1 mg/L to 100 mg/L) showed no effects to 111 five 
species investig1tea 11 all concentrations tested including 100 mg/L (the highest 
concentration). Based on the results of the prelim1n1ry exposure. 1 deflnttlve test wu not 
conducted. The MlCs reponed were defined as the lowest concentrations of doeetaxel 
that completely inhibited the growth of the test organism. 

Specia Docet.uel MIC Ima/LI 

AlperpU/us niger >100 

Tl1C:iloa•rni• - >1CIO 

Clostndlum pertrm119ns >100 

S8Clus sulllil1s >100 

Nortoc >100 

The acute toxicity (concentration at which 50% of the organisms are affected or EC,.) of 
docetaxel to Daphni• m1gn1 (a freshwater invertebrate). WIS invutigated. This organism 
is often tested and considered to be one of the most sensttive aquatic species available for 
standartiized 1qu111c studlls. The no observed effect concentration (NOEC) was 
determined as well at tne EC.,, The NOEC is defined 1s the highest concentration at or 
below which there was no tox1cant-rel1ted immobilizalion. or physical or behavioral 
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1bnonn1llti11 wllen compared to tne control. Tne study was conducttll according to the 
metnolls end procedures published in the FOA TecllniCll Assistence H1ndbook, Section 
4.08. (Pl11se refer to Confidential Appendix 39 for the complete report). Curing the 
dapnnills acute toxicity study. immobilization or sub leth1I effects were observed among 
dapnni1's exposed to the highest measured concentmion (HI. 9.3 and 5.8 mg/L) followrng 
24-nours of exposure. After 48-l'lours' exPOSUre. 100% were immobilized at 
concentr1tlons of 18, 9.3 and 5.8 mg/L. lmmoblliZltlon was 15% at 3.6 mg/L Ind 10% at 
2. 1 mg/I.. No immobilizltion was observed in eitner tne solvent control or tne control 
solutions. The outcome of tne study wu 1 Cllculated 48-hour EC.., for d1pl'lni1's exposed 
to docellXel of 3. 7 mg/l.. The 48-llour NOEC tor this study WIS extr1pol1ted by linear 
regression 1n1iysis to be 1 . 1 mg/l.. 

ICC) Symm1rv 9' Compari19n gt B11ytts inn in tbt Static Acytf Tgxiettv Study wttn the 
C1lcyllttd Enylmnmemar Cpnc1ntr1tlon1 

The n11TOW1st m1rgin of safety for docetaxei is based on the NOEC for D1p1tni1 megne 
(Ille most sensitive species tested) ind is e11cu11ted by dividing 1. 1 mg/L by 
mg/L (the minimum expected concentr1tion based on distribution of ail docetaxel over the 
entire United Stites). This e11cul1!ion results in 1 safety margin of 
Consider1tion of tne distribution of Iii docetaxel in one urban 1re1 resultS in 1 safety 
m1rgin of (1. 1 mg/l. divided by mg/l.). 

l<Ql Conclyaipn 1y11m1nt on tbt Proj1etjpn of No Entct on tbt Gmm1I Agyatjc 
Enyirpnmtnt 

Based on tne dacumented rapid degrad1tion p1thw1ys Ind tne large safety m1rgins 
(greater than ). docet1xel has Deen snown to nave no effect on tne external 1Qu11ic 
environment. Oocetaxel w1s snown to degrade in wattr witl'I 1 natl lift of less tnan 28 
days under sterile conditions and less tnan 14 d1ys under microbially popu11ted 
conditions. This ci11r1y demonstrates tn1t docet1xe1 will not pe1$ISI in the environment. 
Furtnermore. docetaxel was shown to have no effect on a wide v1nety of microorg1nisms 
at concentrations 1s high 1s 100 mg/L. The EC50 to Oaphni1 megna was determined to be 
3. 7 mg/L and tne no observed effec1 concentration was ca1cu11ted to be 1.1 mg/L. Tl'lis 
lowest nsk concentration is more thin times higner 1n1n tnll wn1cn would occur If ail 
the produced Oocetaxel were used in one urban area. and more than times h1gl'ler 
than tnet wl'len the entire U.S. is considered. 

SECTION 9 UH of Bt1ourc11 and energy 

9fAl yew Nndle Cqlltctjgn 

91AH1 I lntroduCJjon 

The colledion of yew needles involves the yeany trimmmg of \he young shoots of 
ornamental yew trees (1.e. using a renewable resource With no deforestation). 

For this NOA. and for its own production of 10-0AB. Rh6ne-Poulenc Rorer has 
contracts witl'I two European r impanies: Sedaherb, France and Muggent>erg 
GmbH, Germany (see addresses below) for the supply of yew needles. These 
companies nave been engaged in the plant extraction business for more than 30 
years and are well estat:>l1shed. 
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llAll2l 

Paul Mllggenburg GmbH & co. 
BahnhOfstl'IBe 2 
0-25488 AlveSlone 
GERMANY 

Sec:lahert> 
Z.A. Ou Colombier 
71810 Saint Lager sur Oheune 
FRANCE 

For the extl'ldion of 10-0AB manufactured at RPR. Cologne. Germany, the yew 
needles are received from the l\'IO abOve-namec:I sources. 

RPR hlS contl'lcted lndena as a supplier of 10-DAB. which they extract from yew 
needles. Please refer to lndena's Type I and II OMFs (10462+ 10483) for 
complete information. 

paul MUpqtnbum QmbH & Co,, GtmJany 

sumnwy or Cqmptny 

P1ul MOQgenburg GmbH & Co., 1 privately ownec:I company his been working for 
more than 50 years in the field of Botanical Products. They are locatec:I In 
AlveSlohe, approximately 30 km north of Hamburg. They follow the Wahing1on 
Guidelines for the Conservation of Medicinal Plants and nave established, 
wherever possible, good agricultural practice (GAP) see Confldent111 Appendix 
48. (Ste ConflClentlal Appendix 40 for a RPR co11tract With Muggenburg for yew 
needle collection.) Organization cnatts of the CC>mpany Ind T1xus Project are 
provided in Confldenti1I Appendix 41; job descriptions for eacn individual are 
ineluded in Confidential Appendix 42. 

Coll!t;tjon epCl§S 

In Europe, Taxus is an intemalionally protected plant and no company or 
individual is allowed to violate the existing laws. In Germany, the ·eundesamt fOr 
Naturscnutz• is responsible to survey and gual'llntee the compliance with these 
laws. In Gennany it is fort>idden to collect Taxus from wlld grown areas. such as 
forests. National Partcs, and proteded areas. whether or not II :s pnvately owned 
land or public/government owned. 

Paul Mllggenburg GmbH & Co. therefore took a different approach for the 
colledion of Taxus. They were aware that Taxus is mainly cultivated for the 
produdion of hedges throughout Europe. They published an advertisement in 
the official gardeners' magazine "T A~PO" (see Appendix 43) and received 
sevel'lll responses from gardeners wno regular1y trim Taxus hedges. F>reviously, 
Ille gardener.i would dispose of the Taxus needles by burning or composting 
them. Paul Muggenburg GmbH & Co. offered either to ri1ck up the fresh cut 
material or to trim the hedges with their t'Wrl people. 

Paul Muggenburg GmbH & Co. also contacted tree nurseries for a list of 
customers who had purchased large quantities or Taxus. The nurseries 
themselves tnm the heages and ornamental plants once or twice a year to make 
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them m1rllet1ble. r:>aul Miiggenburg GmbH & Co. provides 1 trailer or other 
transportation unit on to Which the clippings are loaded. 

"MOggenburg receives 100% of yew trimmings from cuHivated plants, 35% from 
private backy1rds. :?5% from cemeteritSlpubllc gardens 1nd 40% from tree 
nurseries. No wild trees are tnmmed. ?leue refer to Appendix 44. tor 
certification th1t no wild pl1nts rare trimmed. Also, please refer to Appendix 45 
for photographic eltlmples of privately owned llnds, PlrlcS and g1rdens. 

The colledion process begins with the Identification of "TIXUS' plants by 
botlniSIS, gardeners. or other experienced personnel. r:>ermlssion to cut the 
plants is given by the 11nd owners or other officl1ls prior to beginning the 
trimming process. Only 'healthy' hedges 1nd trees are trimmed. Before 
trimming the grouna is cleaned. The hedges and trees are trimmed with knives 
or eledric tools and the clippings are bagged continuously. Only the young 
Shoots are trimmed and no llarm is done to the plant. Norm1! re-growth occurs 
after trimming. Curing the day the Clippings are stored in 1 cool, windy and 
Sheded 1rea to prevent fermentation of the trimmed plant m11er111. The plent 
cuttings ire transported in clean ventilated truckS IQuippeCI with racks to prevent 
ferment1tion and excess heat At MOggcnbur;'s facility, the truclts are promptly 
unloaded end the pl1nt material i' visually inspedect. From eaeh receipt of fresh 
taxus clippings a small simple (1·5 twigs) is taken. dried 1nd sent to RhOne
r:>oulenc Rorer. 

Tile fresh cuttings arc Chopped immediately before drying, whieh takes pl1ce 
within twO d1ys from the tnmming process. The cuttings ire dried in hot air 
dryers Where the temperature does not exceed so•c. After drying, the matan11 ;s 
viSu11ly insotded ind tested for moisture (< 12%). The dried yew cuttings are 
Chopped wttn 1 com1:>1n1t1on of h1mmer •• cutting • and turbomllts to p1rtiele size 
on 1verage of 0.75mm with a range ofrom 0.25mm to 2mm {:t 10%). The 
chopped m1terial is sifted to sep1r11e tile dust encl larger wooden Plrlicles. The 
chopped. dried material is stored in light protected bags in 1 cool, dry area. 

Eac:ll bag of dried, cnopped, sifted material is sampled. Samples of individual 
bags are blended to represent the quality of the sub lot. After the sub lot is 
released based on testing ol the sample, several sub lots are combined to form 
tne final four metric ton lot, Plekld m poly-woven bags. The content of eaeh four 
metnc ton lot Shall be 0.8% 10-0AB 

?lease refer to Confidential Appendix 46 for MOggenburg's Taxus Masterfile. It 
contains a Taxus Flow Chart, SOP for Taxus Granular and overviews of each 
s1gnificant operation. 

To er sure that r:>aul Muggenburg GmbH & Co. suppliers do not harm the 
environment. every suppher must sign the delivery lnnn for "fresh Yew cuttings". 
If the document is not signed, the clippings are not accepted ana the supplier is 
not financially compensated. (Sf!e Confidential Appentix 47). 

To funher ensure acceptable practices by suppliers an audit is conducted by r:>aul 
Muggenburg GmbH & Co. botanists. After a hedge has been tnmmed the 
botanist visits the suopher and 1nsoects the condition of the plants. The supplier 
1s given suggestions and advice 1f the lnmmmg process can be improved. The 
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9!All3l 

botanist can recommend that the supplier be abandoned after 1n unsatisfactory 
audit. 

By 1ccu111te, computeriZed receiving documentation Paul MOggenburg GmbH & 
Co. c;;n tl'lek 11cn lot of yew needles to Its origin and thfl name of the person 
who collected/trimmed It. (See Appendix <Ill) 

DeSCfiDtipn qr F1cUltirs 

Paul MuggenbUrg GmbH & co. maint1ins in Atveslohe 1 warehouse and 
product1on facility, wnere Tuus for RPR Is produced. Alt buildings ire 
constructed forth• production of 1 natul'll l'IW material. The tresn T1xus Is dried 
in two 11ation1ry floor dryers. direct loaded or wttn drying racks. Ory not air is 
blown tnrough the material until It re1cnes the appropriate dryness. The dried 
material Is put Into Ille cutting m1cnine, the material Is prec:n.1shed by a 
hammermlll. fineCNShed by a turt>omlll 11nd screened. The screened material put 
into bigs Ind tr1nsported to the blender. Aller blending the material is screened 
again to removed tne dust and filled into bags. 

GtpqaptJic Artas fpr Cplltqttpn 

T1xus is collected only In countries wnere P1ul MOggenbUrg GmbH & Co. can 
control the h1rvest by document1lion ind supplier relations. They collect only in: 
Argentina, Austri1, Belgium. Czeeh Republic, Oenm1r11. Germ1ny, Gre1t Britain, 
Croatia. L.uxemburg, Netherilnds. Norw1y. Poland. s1ov1ki1, Spain. Sweden Ind 
Turiley Pl11se refer to Appendix <19. 

Experr Botanjcll Rfports 

Expert botanical reports from MOggenburg and Or. Fr1nk Potheim (Professor of 
Plant Breeding, HumbOldt Universrty in Ber1in) are included in Appendix 50. 
Thew reports affirm that yew trees ire 11slly cultiv1ted 1nd ire tolerant to 
pnming. The trees recover quiekly from any type of pruning. Please see 
Appendix 51 of pflotogr1phs of the regrow1h of yew pl1nts after trimming. Also 
inctuoed in Appendix 50 ire 2 reports by Or. Osthoff whicn discuss the Taxus 
genus and cultivation of yew trees. 

Stdabecb 

S.wnmarv or Cqmp1ay 

Sedanert> Is a Frencn company whicn collects and dries plant matenal for 
cnem1cal ellll'lction. Sedaherb certifies that the yew needles are collected in 
Europe and processed in accordance wrtn the regulations protecting the yew 
trees. (See Confidential Appendix 52) An organization cnan and individual job 
descnpt1ons (wrth translations) are provided in Confidential Appendix 53. 

Co/(tcr1on Process 

Presently, in Europe, Taxus is an mtemalionally protected plant. In France. 
following decisions taken by the Mims:er for Agnculture and National 
Conservancy Agency, prefects (the government representatives) in every 
depanment of France nave implemented decrees stnctly banning any and all 
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destruction of tne yew. (See Appendix 5") Tne Frenel1 regulations allow for the 
collection Taxus cuttings in tne wild for experimental. Scientific or industr111 
purposes after consultation and approval by the relevant departments. 

Sed1hel'D obtains agreements on a yearly basis wttn the N11io111l Office of 
Foruts (0.N.F .), a public IClminiStratlon with unique responsibility tor 1U 111lional 
foruts. See Appendi.c SS for 1993 Annual Authorization for the Collection of 
Yew snoots In tne State-owned Forests of Slint-Baume and Prefecture des 
l-lautes-Alpes. Please see Appendix 58 for photographs 01 1 nllional forest area. 

Sedlherl! also meets regularly with private owners of forests, parlts Ind gardens 
and receives 1utnonz1tion to pick up tne cuttings provided by the 11nc1 owner. 
Please see Confidential Appendix 57 for ex1mP1es of the agreements between 
Sed1llertl Ind tne land owners. Completed 1greements are atso included in 
Confldenti1I Appendix 57. 

Over tne put eight years Sedallertl nas established 1 list of over 500 sites, in 
Europe, suit1bte tor tne collection of yew needles. eacn site is indexed 
according to the owne~s ni:me. 1ddress and telephone number. A unique 
number i5 usigned to eacn Site wnicn enables Sldahelt> to Identify individual 
batcnes of yew needles as they are processed. 

The company's well-adapted procedures for gathering young yew shoots 
(approximately two years old). according to strict guidelines, gual'lntee the trees' 
conservation in good health. 

Please refer to Confidentlll Appendix 58 for a now Chart and summary of 
seaanerb's Taxus narvest/proceSSing procedure. 

Eacn year a prospecting team headed by 1 botlniSI conducts a systematic 
inspection of potentill yew gathering sites and draws up a file, with information 
conceming resources and constraints (environmental protection). Samples are 
taken for new sites and sent to RPR for analysis of 10-DAB content. 

Based on the bot1nist's ev11uation and 10-DAB content tne prospective 
harvesting liter are organized and the narvest is begun. Tne harvest takes place 
betweln early summer and early autumn (July 1 • September 30 tor ~ ::'Q4). 
According to the 1ndividu11 ch1racteristics of the site, the work is assigned tc a 
clipping team, suppl'ed With 111 appropliate equipment. or to 1 pieking team. 
Eacn team receives the complete file of tne specific site. 

A Clipping Team consists of lour individuals responsible for gathering the cut 
shoot. frOm hedges and tnmmed omamental yews. The Shoots are clipped onto 
plastic Sheets, then put into polypropylene bags and held for drying. The shoots 
are dried ll'SS than eight nours alter clipping. Pleue see Appendix 59 for the 
instructions for the pruning of ornamental yew trees. 

A Flicking Team generally consists of a team captain, an assistant anci oJi 
gathers. The Picking Team was established for netural forests and trees in the 
wild. Only non-lign1fied young snoots less tnan two years old are gathered from 
trees. 
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The young Shoots are recognized by their centl'lll stem. green and supple, 
betwetn 20 and 30 cm long with a diameter of less than 8 mm. Young Shoots 
ire gathered below. The apical bud of the tree is not trimmed. 

Twice eacn day the cuttings are weighed: end of the rnoming and mid-attemoon. 

During the gathering process the harvest area IS 11jpervised by the team captain 
or ISSiSlant. At the end ot the day the harvest area is surveyed by the land 
owner or agent. 

Please see Appendix 80 tor instructions tor the collection of yew snoots in natul'lll 
forests and wild trees. 

The yrrN trimmings ire dried less tnan eight hours after cutting. They are dried 
tor approximately 10 hours by hot 11r which ctoes not exceed 55-C. Six fixed and 
two mobile dryers ire set up to ensure 1 drying delay of less than eight hours 
after harvesting, to avoid terment111on. The water content of the cuttings is 
reduced to less than 10%. One thousand kilos of fresh shoots yield 
approximately 400 kilos of dried material. The produd is inspected after drying 
1nd then stored in woven polypropylene bigs. PlelSI see Sedaherb's drying 
protocol in J1ppendix 81. 

The bags of dried cuttings are shipped to Sed1herb's faclllty on a -kly basis. 
The bags are emptied to viSually insped the quality of the young Shoots, 
Checking for fermentation. foreign matter 1nd lignlfied tll'lnehes. The dried 
cuttings are Chopped. screened (for the removal of wood), milled (for control of 
particle size) and storec1 in silos. Lots of four metric tons eacn are sepal'llted to 
allow adequate tl'llCking of the Taxus origin. i.e. geogl'llphic origin of 
COll!lctedlelipped shoots. The composition of eacn lour ton lot is known and 
Sedaherb makes every effort to constitute homogeneous bitches depending on 
their colledion period, ge09raphic: ongin and Sllool type (colleetlonlcllpping) and 
site. 

The harvest sites are inspected again, after harvest, to ensure the branches grow 
back normally. Regrowth is normally vigorous Ind healthy. In the case of 
adverse conditions (drought), the site is given an addltional year's rest. 

In 1993. 70'11. of the ~ shoots were from the tnmming of hedges and 
ornamental trees and 30~ of the yew shoots were from trees in the wild (national 
forests). 

FatjlitieS 

Included in Confidential Appendix 62 is a noor plan tor Sedaherb with a summary 
of specific areas. 

Geomp/ljc Illas roe Collfct;Qn 

Currently Sedaherb collectS yew snoots in Fl'llnce. United Kingdom. Czecn 
Republic and Slovak Republic. Sedaherb intends in the future to collect from 
Swt.z.,nand (1994). Belgium (1995) and Poland (1995). Please refer to Ap1Jendix 
63 for a list of source c:ountnes. Appendix 63 also contains preliminary 
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conespondance between Sedaherb and the Swiss government regan:ling the 
colledion of yew needles. 

llB> HlltpdCfl Stt1s 1od End1ng1rwd Sacj11 

9181(11 

9181121 

918)(3) 

91BU4l 

9!BUS! 

9!Bl!&I 

l!!t[gdUctjOn 

The processes involved in the production of doeetaxel dnig substance and 
TaxotereGP drug product will not have an impact upon endangered species or 
hist one sites listed in the national register of the United States. Moreover. the 
foll0W1ng lnfonnation of this section is provided to confinn that the processes for 
production of docetaxel and Taxotere® caniecl-out at the Sites identified in 
Section 4 wlll not have an impact upon endangered species or registered historic 
sites. 

CQtoqnt • Emctjgn gt 1 A.PAI 

Provided as Appendix 64 is a RPR statement that no endangered species are 
founa Within the specified surrounding area and that historic buildings situated in 
excess of 1 O Km from the site will not be endangered by any incidents on site. A 
large area map is available. 

Yllftneun LI Glrtone • prep1[1tjon pf tbt 1id1 cb1jn BPR 1 QH93 lBHEl 

Provided as Appendix 85 is a RPR statement that there are no historical sites nar 
no;mally resident endangered species located within a radius of the Villeneuve 
La Garenne site thll they would be affected by the nonnal operations or 
foreseeable emergencies at the Site. 

Vttry.1yr-S1ine • Pt1arat;on of pocegxel ind Bulk T1xottr.P Solution 

Provided as Appendix e6 is a RPR statement thll there are no historical sites nor 
normally resident endangered species located within a radius of the Vitry·sur
Seine Site that they would be affected by the nonna1 operations or foreseeable 
emeriiencies at the site. 

Le Mans. S1riph1an S.A, • Cbmmatgqraphic proc111 

Provided as Appendix 87 is a certiflCltion by Seriphann S.A. that no rare species 
or historical monuments are endangered by adivities at tne site. A list at all 
histoncal monuments within 15 Km of the Seriphann site IS available for review. 

Q1qenh1m • Sttr!Hution ind Ej!linq of T•G!lrl' 

Provided as Appendix 88 is a cenifir.ation that there are not endangered species 
or historical sites located sucn that they are endangered by normal operations or 
foreseeable emergencies on the site. An Ordnance Survey Map of the area is 
available for raview. 

91Cl lntoanatjon en the lmact of Resource and Eneroy Use 

9!Cll1 l Yew Nndle Co!lt!itjon 

The energy and utilities used in the collection of yew needles to support 
production of 10-DAB tt;ive been provided in Confidential Appendix 89 for the 
collection of of biomass by Sedaherb. In summary the gathering, 
drying, processing and transpon of the dned biomass uses the following amounts 
of ~nergy or fuel per ton 01 biomass: 
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F.ledricity 
G1s (liquified petroleum) 
Diesel Oil 
"Guoiine 
Oil 

A C1lcul1tion of the 10111 energy consumption. convened to eiedrical 
equivalence, during the collection, drying, grinding 1nd t111nspon processes by 
Mliggenbllrg is in agreement with the above where per ton of dried b1omus the 
consumption is equivalent to • 

Dn1q Syb1tanc1trcodyct proc111 

91C!!21!1l Cetqqne. Egtgetion of 10:DAB 

lfClfZHbl 

91C!l2llcl 

91C!12lldl 

Tl1e energy 1nd utilities used in the produdion of 1 O.OAB by extraction 
from YffW needles and purification of the ext111ct ire steam for distillation 
of solvents. electricity 1nd water used for cooling and v1cuum generation. 
The totli eledrical and steam generation requirement is expressed 15 

of 10-0AB. 

YilttMyn LI Q1r1nn1, Yttrt·f1Ur:S1int - Prodyction Rf pocetaz•I 
1nd Bulk Tagoterel4io!utjon. 

The energy Ind utilities used in the production process for dcicetlxei ire 
electricity 1nd water for cooling ind v1cuum generation. For the entire 
Cllemical sequence the electrical usage hlS been calculated as · 

of docetaxel. For the l'."lieiplted average annual production for 
the United States over the next r1" • ytiars this represents of the 
normal electrical uS1ge for the sites. For the entire Cllemical precess the 
wlter consumption hlS been caicullted 11 of 
docetaxei. For the 1nticiplttd average annual production of docataxel 
for the United States for tne next five years this represents of the 
wlter consumption for the sites. The breakdown for these calcuiltions is 
provided 1s Confidentill Appendix 70. 

Striph•an • Cbmmatggraphic Purification 

The energy anct utilities consumed in Ille e11rom1tog111pnic purification of 
docetaxel includinp the distillation of solvents includes electncity. water 
anct natural gas. Expressed in terms of consumption per kilogram of 
docetlXel produced these are: 
Electricity 
Water 
Gas 

Dagenham Sterilizatjon 1nd FU!ino of Taxote[!I! 

The energy and utilities used in the production process for sterilization 
and filling of Taxotere® are electricity, water. steam. nitroge11 and 
compressed air. For the entire pharmaceutical process tne energy 
consumption nas been calculated as of docetaxel and 
the water consumption as of docetaxel. For 
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the anticipated average annual product•on for the Unttld Stites over tne 
ntKI five yea~ thi' represents of the nonnal energy usage and 

of tne Wiier consumption for tne Dagenham Ille. 

9CCll3) Tran1pert1tion Rtl•ftd 

ft!Cl!illlal 

llCl!ill!bl 

l!CU311cl 

y1w Ngdlt Cglltetipn fqr RPR productlpn qf 10:PAB 

Tne energy consumed In transportation Clunng tne collection process Is 
included In tne section 9(c)(1) above. 

BpR Pradyctipn gf 10=DAB 

The total 1nnu11 tr1nsport11ion requirement for Cleilvert 
delivery of solvents 1nd A1mov11 of wastes Is 
about by truck. 

poc1ta11I and T11pttrta.emdystion 

of l'le~les, 

or 

For tne 1r1nsport1tic.n of 10-DAB, intermedlltes. docet1xel 1nd bulk 

Taxotere® solution between Cologne, Vllleneuv•L1-G1renne, Vttry·Sur· 
Sllne, Senpn1rm 11nd 01genn1m tlle 1nnu11 tolll Is ca1cu111ee1 u 

of doe11t11tel. 

t<DI Summ1rv Concly1ien po tbt lmp1q of 8119uce1 and I01my U11 

In summ1ry tne 10111 energy 11nc1 resource consumption :n the production of i1xote,.. will 
not repreant 1n unwtrTantlld environment11 bu!Uen. For peispective the total energy 
consumF!lion transpcrt.11:1on of enem1cals, can be calcullled as equiv11ent to 
1pproxim1tely 1ssuming 1111 WOl'lt cue of only 40 mg vials 
produced. 

SECTION 10 Mltipltlpn M111ur11 

1 DIAi lntroijlyctlpn 

This section will aesct1be the mit1g1tion m11sures wlllen ire in place as engineered 
controls or as operat1on11 proe1e1ures tor the m"iga11on of adverse events in :ne proc:luction 
of T axotere•. 

101Bl Enqjnnrinq and Procpdy[ll C9ntr911 

iOIB111 I 

1018112! 

Englnur1d Cqotrpl1 go Tht prge111 1nd F1elUtit1 

In section II of this document there ire described enginnring controls wllien ire 
In place in the Cologne and 01genn1m facilities. 

Mttgrtal Control and Employ11 prm1ctioa 

1018)(2)/1) CologDI • Extraction of 1 O·PAB 

Provided as Appendix 71 is a certification of compliance With 111 health 
and safety requirements related to the production of 10-0AB. To confirm 
tnat wor11ers w11nrn tne 10-0AB production unit in RPR GmbH Building 
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10(1)(2Hbl 

1QllJl2Hc) 

1 Q(l)(2)(d) 

1 OIBll2lltl 

H1• facHity are protected from hlZlrdous 1xpo111re 1 study of the 
appropriate 1re1s was perfonned. The summary of the hlZlrdOUI 
m1teri1I monitoring reaulll is provided 11 Conlldential Appendix 72. 

y111101yy1 lp q1r1nn1 • Cb1mtca1 pmdyctipn gf Qpe1t111I lldt 

~ 

Provided u Appendix 73 is 1 carllflcallon of comp111nc:1 for the 
VllleMuv• I.I G1renne lltt for 111 health and 11fety requirements related 
to the production of RPR 1 °"'4113 (BHE) for docellXel. connnn1t1on is 
also provldtd that deatgn concepts have t111n lncoriioreted In 1111 f1clllly 
to prevent exposure to m1ter11ll Ulld In th• l!IHE proceu and that 
employHs Involved witn BHE production are subject to periodic health 
surveillance. 

Vttrv Sur l1tn1 • Prpdyction pt Doc1t111I and Byils T11ot1rt• 
lo\yttpn 

Provided 11 Appendix 74 ii 1 certification of compliance for the Vltry Sur 
Seine docetax11 production site for 111 hHlth and safety requirements 
related to th• preptrelion 1nd h1ndllng of th• dOC1t1xel. Noted In the 
certlflClllon ire englneanng and exposure control m111ures whlell hive 
lllln 1pplled for the flcillty, inducting periodic n.11tti 1urv1ill1nce of th• 
emptoyHs wondng wttn doce11x11 1nd tne bulk solution. Provided 11 
Confidentlal Appendix 75 Is 1 listing of control procedures for the 
docet1xe1 production whiell cover orv1niz111on11, safety 1nd d11ning 
procedures. Within these procedures are dllCrillld the 1ddition11 
controll to insure prev1.11ion of hum1n and 1nvironm1n111 exposure 11 1 
result of ope111t1ons within the dOClllXll Hnsttlvt m1t1n111 worklllop. 
Tne Onig Miiier Fiie • Type 1 for the "Ateliers De Oocetaxel" filed with 
FDA on M1y 24th indudts in Section 11 .II on d11ning tor equipment, 
Clothing and indlvldu11 protection as well 11 In Section IV on material 
control descnp11ons of 1dd1tion11 procedures applied to insure employee 
protection. 

Lt M1n1. Strjphtnn .. Cbmm1toqrapbic pyrfDcatipn 

Provided 11 Appendix 78 is 1 cer11flCllion of compliance with all hHtth 
and safety requirements by Seripn1nn dunng the production process for 
doClllXel. lnduded in Att1Chment 78 is 1 listing of the st1nd1nl 
opeming procet1ures employed 11 Senpnann for equipment and m1teri1\ 
nandllng. 

paaenhlm • Sttr!l!utlon ind Fllllnq of T11ottr1IR 

Provided 1s Appendix 77 is a certlfiCllion of compliance with 111 n11:!~ 
and sefety requirements in the production of T1xotere•. In the production 
process related to the Taxottre• drug product special care must be 
exerctsed to insure wor1ter safety Provided as Conf1dent111 Appendix 78 
1s a summary of the special training provided to memben; of tne 

31 

3-19-38 



~OM or INl'ORMATJOH •NllrROHMINTAI.. ASSISSM•NT tor NOA JIMa 

TAXor.Rll® (docetuel) for lnjet:tlon Concentme 

T1Xoltre• production 111m 1nd 1 lisllng ol !he 111nd1n:I operating 
pro*urws being put in place lo control 1111 production ope1111ion. 

101c1 l)tf Em•m1ncy p11n1 

1QIC1(1l 

1D!Cll2l 

10!Cll31 

1D!Cll4l 

1 O!Cllll 

Cplgqot Sitt 

The AF'A Cologne l1clllty hu In plt!:e ~n emergency responH 1ct1on plen. A 
t1b1e of contents pege for the Emergency Action F'l1n ii provided es Appendix 
7i. 

Yllltntyvt LI Cl.lrtnnt IUt 

The Villeneuve Lt Gerenne site hlS In piece en emergency response 1ctlon p11n. 
A USling of the table of contenll tor the Emergency Action F'lan is providld 11 
Appendix 110. 

y11ry lye Stint lltt 

T111 Vltry Sur Seine site 1111 In pleco 1n 1mt1rgency ieaponH 1Cllon plen. A 
llsting of lh• contents for the 1111 •1n11m11 Operations Pl1n' ii provided u 
Appendix 81. 

Lt MIDI ltripbe·m Sbt 

The Seripllerm S.A. ftclllty et Le Mens hll en Emergency Action F'len In pl1ce 
11 en Ope1111ing F'rocedure which ii providld 11 Conlldentlel Appendix 112. 

D191nb1m Int 

The 01g1nh11m silt his 1n emergency 1ction procedure enllllld "Site 
Emergency F'roceaurws• whieh Is prov1dld es Conlldtntltl App;1ndi11 83. 

SECTION 11 Atttm1tty11 tp tbt pmgg11d lc11on; 

11 fA) Con11gytnc11 pf op lqtipoJlmpaCJ pf npn:fppmyal 

One constQutnct of no tctlon or non-epprovel of this new drug eppllcetion would be thlt 
the drug product ii not evell•bl• to !ht pet11nts who need rt. mulling In tadltionel llumen 
sulfenng end deeth. 

11 IB) PrpjtcJld Cotltcttgn 

Projected (1995 • 1111111) 111t1os for co111ct1on for wondwide needs ere based on best 
estimetn from cumint data. Yield improvements ire stlll expected concerning tne 
biomeu (selection 1nd propeg1llon of trte• with high 10-0AB content). the chemical 
proce11 and the lonnulttlon proce11. 

The following table provides 1 S-year projection of the approldmete quantities of ylflW tree 
to be trimmed (in 1000'SJ. dried yww needles (metl'lc tons). 10.0AB (kg) and doce11ice1 (kg) 
tor wonOwide need. 
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Yew Trees YIW 10.0AB Oox1t1x11 
(x1000) NHdlU (kg) (~g) 

(ton) 

1995 

1998 --
111117 

19911 

11199 

The current RPR f1cillty in Cologne Cln process up to . of TIXUI g11nu11r. Only 
• out of the will be collected from public lend by Sld1hettl. Ac:ld11ion11 10-

0Al!I wtll be 1uppllld Dy lnden1. For lnfonm11ion on their collection of yew nlldlts pl1111 
refer to their OMF #10.•12 1nd #10.•13. 

In 1H2 APR e111Dlishld 3 TIXUI D1CC111 L. pilot pl1nt1tlon1 with pilntl thll lrt 10 to 15 
y11rs old. The ylW p11nts were tnmmld for the first time In August 1993 in order to 
optimize cuhiv1tion p111m111rs for future p11nt1tion of 1111ctld trees. Th\- •ecuon of 
TIXUI blCClll L. lrtll with high content of 10-0AB hU llffn ltlr110 In 19119. 
Slmuh1neoU11y bl1lc research on optlmlzllion of prop1g111on of those slow growing treu 
his llffn 1ng1gld. At the s1me time. other potenti1I sources of the biomus h1ve Dlln 
inv11tlg1ted 1nd Identified. 

A development study for dedlCllld pl1nt1t1ons will continue for the next twO years. P11111 
refer to 1n intenm repon in Appendix M. 

11fCl sy11m1ntl tp cpnfian op advtfJt tftlct po Y'w trn «•• 1yppq0td by lnfqnnatipn 
ynd1r ltctipn ll 

II 1s well known for 1ges th1t T1xus is one of the Dest trees for topi1ry. II m11ns thlt 111 
plants. If th1y ire tnmmld. will produce new growl h. This iS e1pee1111y true for the yew 
which D11rs quiescent buds on th11r bl'llnches Ind t:unk 1nd ire therefore 1ble to put out 
new shoots wn1n the tlfllncnes and trunk have been cut. The regrowth e1p1Clty of the 
yew iS 11 Its highest In the young br1nches. 

One '!>lcific 1X1mple of the regrowth C1P1cily of T1xus is the old hedges 11 Levens t-1111 
In the UK. Pl1111 refer to the pictures In Appendix 15. These hedges ire 300 y11rs 111<1 
1nd ire tnmmed once or twice 1nnu1lly between 20 and 30% of the yew 11eedles ire 
tnmmed without damage to the hedge Itself. The trimming of the y.,, hedge reiuvenates 
the pl1nts by st1mu1111ng new growth and thus gu1ranteeing 1 lo ig life. 

Moreover, If yew clippings are not used In making medicines such as docetaxel. these 
would simply be wasted and are known to be toxic to cenain 1n1m11s. 

33 
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MamQM of INflOlfMATION lllMffONM•NTAL AUUSM•NT for NOA Jo.Ml 

TAXOnlf•® (doc!fD!/} for ln}ec!on Concenrm. 

llCDON 12 Liit pf pr1n1r1r1 

The pntp1ntrs of this Environm1ntll AIH11ment inelucle: 
J11n-Lou11 Fat>re 
Miehtl Blin 
Wiiiiam Studt 
Paul Fielder 
01m1r110.Gl'lfl..Johnson 
Ooneld G. Es111nek 

A cumculum viii• for 11c11 pnap1111r II ineluclld in Confldential Appendix 86. 

secngN 13 c1ntncattpn 

Certlflcetlon St111m1nt ii included 11 Appendix 17. 

SECTION 14 Rtftrtnc11 

None 

SECTION 11 Apandic11 
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INDENA EA FOi COPY 

1. 0111; 

July 7, 11184 

2. N1m1 Of 1ppll9nt; 

lnden1 S.p.A. 

3. Addrtll! 

Vil RiPlmOnti. 99 
20100 MILAN· ITALY 

4. Qtacrtmtpn pf pmpgyd •ctiqn 

A. Dt1cript\nn pf tbl pmp911d 1pprpyal 

lnden1 S.p.A. rwquestS 1pprov11 of the m1nuf1C1ure of 10.011cetylblCCltln Ill 
(1 O.OAS). This compound is 1 naturally oecumng compound extrat.:ted from 'f" 
needlea. 

1 O.OAS Is one of the raw m1tena11 UHd In the manufacture of docet1Xel, tne 

active ingredient of Taxot•re® for Injection Concantrate. Taxotere® is intended 
to tre1t aGvanCld breast cancar Ind ldvanCld non-small call lung cancar. 

I· Nnd fprtbt 1cttgn 

10-0AS will t>e usld 11 a raw m1t1rial for tne m1nuf1~Jre of docataxel. tne 1ctlve 

ingredient of TIXOlere® for Injection Concantl'lle. 

C. LoCltjen Whim tbt c;pmppynd will bt prpdyc1d; 

10.0AB will be extractld frOm 'f" nlldles It: 

lndene 
Via don Mlnzoni, e 
20090 SE'TTAL.A (Ml)· ITALY 

D. Location Wbtrt tbt cpmpgund will bt u11d 

10.0AB is 1 raw materiel in the manufacture of docet1xel, the drug substance for 

Texotere® for Injection Concentnite. Docetaxel will be synthesized through 1 
lour-st1ge process It the following facilities: 
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RHONl!·POUL!NC RORER 
Vlll1ntuve-la-G1rtnn1 Pllnt 
35, 1venue Je1n Jlul'U 
12390 VILLENEUVE·L.A-GARENNE 
FRANCE 

RllCn•Pou11nc Rortr 
Centre 111 rtehel'Clln de Vltry • Alfonv111e 
13 Qu1i Jullll Guncle 
84403 VITRY SUR SEINE 
FRANCE 

I, ld1nttncattpn pf shtmlFfl •ubatanu 

cnemical N1m1: 4-1cetoxy0 2a-l!lnzoyioxy-5jl,20-epoxy0 1, 7jl, 10jl, 13a·lltl'lhydroxy-1-
oxo-tax· 1 1 .. ne 

Cmlt N1m15: RP 111317, 10.CAS 

CAS Nyml!lr: 329111·1111-5 

CbtmjSfl Struqym: 

RP 11317 • ltnlcturt 1bove 

Mol1cyl1r Wtipttt· 5".eo 

Appo1rancc: Whnt to sligh11y yellow powder 
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I. tntrpdy£1ipn pf 1yb1t1nc11 Into tbt 1nytronm1nt 

Waste gene111ted durtng 10-DAB prejllration process ls divided into five Cltegories: 

1. Exnausted plant material 
2. Solid ltSiclues ge111111ttd In tne process 
3. Solvent vapors gene111ted in the proceu 
4. Aqueous wastes from tne process and cleaning 
5. Solvent waste from Cleaning 

1 . E.xnausted Plant Material • tlleH wastes are dlsct11rgtc1 Into stHI containers. 
They are held for disposal by speclallzed firms; tney are dllpoatd of In authorized waste 
aepollls. (Pleaae refer to Eneloaure 10 of DMF 10482.) 

2. Solid Residues • These wastes are dllcllarged into stnl containers. They are 
neld for <lllpoul (as tolllc wastes) by tne speclallzec:I firms; they are disposed of by 
ine1ne111tion. (Please refer to Enclosure 11 of DMF 10482.) 

3. Solvent Vapors • Solvent vapors coming from concentrations. diltillations, etc,, 
are eliminated by the plant for tremment of polluted air of the f1ctory. (Please ntfer to 
Enclosure 7 of OMF 10442.) GL.C 1n11yses on l'llklual solvents content are carried out 
on the 1ir 11 th• exit of the pl1nt, under control of the propoatd USSL Authorttltl. 
(Pleue refer to Enclosure 4 of DMF .) 

4. Aqueous W1stes • These "Wiiies come from 1ppa111tus cleaning. Tney int 
combine<l togetner. ana. after pH control and correction (If required) wttn bUic solutlons, 
tney ire sent to the plant for tre.iment of waste Wlttr lnsl<le Ille factory.(Pleue refer to 
Enelosure & of DMF 10482.). Water coming out from Ille treatment plant ant not directly 
discnarge<I into wlter courses. but used for lrriQatlon purpoaes. Aqueous wastes int 
controlled inside the firm, by COD and p11ys;c:o-cnemie11 pa111m1ters <1111rmin1tlon, 1nd 
by an external quallflea laboratory for 111 tne param.ters required by law. (Pleue refer 
to Enclosure 12 of DMF 104152.) 

5. Solvent Wastes • These wastes ant dllcllargrJ into stHI containers, and held 
for disposal (u toxic wastes) by specllllztcl firms; they are dllpOSed of ::.y incineration 
or recovem In authon:z:ed plants. (Pi.ast 1'9fer to Enclosul'9 13 of DMF 10462.) 

7. FIJI pf 1mtn1d 1yb1t1nc11 In tbt 1nyimnm1m 

N~t Applicable 

I. Enyjmnm1ntal !lfttcta of mlt111d 1ubaync11 

Not Applicable 
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- I, ya gf f!IDM[Cll 1nd 101ray 

A, HilJ9riQI 1ttt• and 1nu1nq1110 1P1ctu 

The proposed 1ctlon wtll not 1dversely 1tfect 1ny historiCll, 1rch1tectu111J, 
1n:11eolog1C1I or cu1tu1111 sites. No end1ngel8d species wlll be lmP1ctecl. 

I, MIMlt and cylttyation of yew nndl11 

1) Hlrnlt of Vtw nudl11 

YffW needles Pre currently hlrvest9CI in the Hlm111y1n region of lndi• from 
naturally growing, i.e., wlld, pl1ms Ind not fnm1 cu1tiv119CI pl1ms. 

The flm time 1 wlld pl1nt Is cut. you can J)Nne the 2· to 3-yHr old 
brlnella, 11w1ys IHving 1bout one-hllf of the foll1ge. It Is best If the 
c:u\tlble brlnehes that you oo not cut 1re rtgulany distributed tnroughout 
the foli1ge so they can 1ct IS 1 lymp/1 CirculltiOn pump. A.llO, It is bitter 
not to cut the highest foli1ge too dl'ISliCllly. 

The foHOWing y11r, the same tree can bl prun9CI again, cutting thl\le 
brllnehes t111t were not prun9CI the prwvlous ye1r ind some th1t were and 
111vt regrown. 11w1ys liking care to 1t1ve 11t le1st one-hill of the foli1ge. 

Similar operations can bl e1rtitd out In auccellive y11rs, The 1mpor11nce 
of IHving Ill IHst one-h1lf of tht' foll1ge lnllct C1nnot be over• 
eltlQgel'lled Decause tnis ensures the surv1v11 1nc1 regrowth of the p11nt. 

Another pruning system Is to cut only two-ye1r old bnrnehes 111ving the 
tnree-y11r old te1f·b11ring ones to energiZe the pllnt. This system is most 
eully 1pplied to young pl1nt1. whleh ire th!.11 tre1ted more or less as one 
would t1111 1n om1men111 htdge. 

Wh11ever the methOd Chosen, these preC1utloris 111 indtspenS1bll to 
enable the plant to re\lin Its lymph drcullting C1pacily ind Its 
p/IOtosynthlsizing 1bH1ty, wllicn 111 both n-Ulry to maintain the 
bll1nce of nutritive su11111nC1S euentill to wood 1nd leaf 11rowtn. 

With respect to processing 1:-,11ment, H Should DI kepi in mind tn1t in the 
perioa thlt e11pses t>etwten h1rvestlng and desiccltion, the material is 
extremely perish1ble; II must be protect9CI ull\11 desiec.l\ion is complete. 

Cerllin fund1men111 rules must be followed, and collectors must be 
instructed therein. Otherwise, the 1ctive principle content will be degrade<! 
and the v1lue of tne bitch 18duced. These rules, whicll are to be 
distributed to 111 collectors. are the following: 

- During collection. lay out the branehes in thin layers and do not, on any 
account, leave them in saeks. 
- Only just before coming back to the village Cln the materill be put in 
iute sackS, liking c.are not to compress rt, wh1Ch would n1nder ventilation. 
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• Absolutely to be 1vo1C11d fc.- !lie transport of mlterill not ytl dnld ,,. 
sacks in woven polypropylene or, even wo111, plllllc 11cks (polyethylene 
Ind limilll') . 
• on 11'1iV1I It thl vlll1g1 the 11clts must bl lmmldlltety emptlld 1nd the 
m1t11i1I pilced In 1 dry loCltlon prottctld from rain Ind dlW. Duling the 
d1y, they 11'9 to be llid thinly (not mo,.. than 5cm) on, If possible. • clt1n 
drying ground. 
• Tiie b11ncn1t Ind l11v11 lhoulcl be turned over It 11111 1111'91 llm11 1 
C11y to spied up 1111 dulcc.atlon. 
• Only wn•n the m1t1rt11 Is fully dried (weight loa on oven dlliCCl\ion II 
eo•c for flftHn llours. lesS 1111n 10%) e1n II Ill conlid1rld proof 1g1inst 
f1rmen11tion by 1nzymu or 111111111 1tt1Ck by molds 1nd bect•ril. At tlllS 
point. tt Cln Ill put In Ueki for transport end aubMquent Wl1'9hDUling . 
• If cut pllntS 1ra to be trensportld by 1ny SOit of Ylhlele, the grntut 
poSSible Cite must be t1k1n to 1void dlleliol'ltlon. Thi veg111tlon must 
on no 1ccount DI compreSlld, bllt bl lllcl on p11nkl In aucn 1 wey u to 
f1cill\1te the tree P1111g1 of 1ir Incl 1111 vehicle lhOulcl never be 1111 In the 
sun beceUH thlS HIS off 1nd encourages deglldltlon . 
• If ueks of not fully Clrild materill are to be ll'lnsporttld, compniulon of 
the ume Is to be avolc:tld by puttl~ 11cn llyer of uekl on p11nks so 11111 
the weight of those 1b0v1 does not bear on tnou below. 

To 11111t the ll1rvesttrs 1nCI collectors, Wlltlen lllllructlons 1re provlcllc:I. 
(A copy is attacnlc:I.) 

2> cuntyttjpn Pmt1ct 

The aim of tile culliv1tion project ii 10 completely 19J)lace the ll1rvestlng 
of m1t1rial from 1pont1neously grown plants with thlt from cuttivlllc:I 
p11nta. Th• project est1m1111 11111 cultivllec:t pilnta will re1cn good 
procsuctivltY by the y11r 2000, 1nd will proc:tuce 200 tons of vegtllbl• arug 
from 3 mlllion cu1tiv111C1 plants. 

1naust1111 proc:tuclion will st1rt In 19M, with approxlmllely 50 tons of 
vegetable drug. From thll y11r on, hlrvesting from apont1neous pl1nts 
will begin to decrease ye1r by ye1r. while harvesting from cuttivatlc:I 
pianta will IRC111a11. 

In the event of 1n lncreue In dem1na for 10-0"8, other cultivation flelc:ts 
can be .. nec:t. whicn would give the first harvest by the fourth year after 
purc:IUlse of tile small pt1nts. 

In practice, the purch1se of 1 million small p11nta will 1llow a first harvest 
of abOut 50 tons of drug by Ille founn y11r, ind 1b0ut 100 tons by the 
ninth y11r. 

Crops wtll be grown in twO distinct geoeraphicel 1re1s. n1me1y tlle 
H1m1lay1n Region 1na Europe; dllfe111nt weys of reproduction of the 
plants will be followed in the two c1Ses: cuttings or seec:ts. 
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TlllR dlffei.nces In the i.production mlll!IOCll '"' 1 conHQuence of the 
lignlllcant dlfterenou existing In the ltllllng 1111terills. Him11ay1n 
m11tr111 11 mueh more v1n1ble from 11glon to 11gion. sometimes even 
from one plant to 1not11er. In the cue flf ,.production by Hedi, the wide 
genetic differences would geneme 1 non-homogeneous popul11ion; It ii 
nece1111ry, therefo1'9, to 11tect rnotller p11n11 trom wlllcn to collect 
cuttings. 

On the contrary, Illllll blCGll• Is lll'lldy cultlvllld In Europe starting 
from setc11, for the production of 1111111 nu!Hry plant&. This m11tri1I II 
very homogeneous. No lignlfle1nt ditlerences Cln be found from one 
specimen to another for 1 G-OAB content. 

A more dtlliltd ldleme of Ille two cullivllion projects Is reponld In the 
following p111graphS. 

Hjm11n1n Baglpn - In this region, some 1reu were detected in which Ille 
m111n11 Shows 1G-OAB conttnts higher thin In otners: Inside tnese 1re11 
1 number of mother pl1nts hive bftn 111tctld from which cuttings ire 
collectld In 1u1umn. Cuttings ire pl1ntld from OCtoller to Olcembtr, In 
20().llQ. meter greenho1111s: 150,000 - 180,000 cuttings can be raised In 
Hell greenhouse. 

Cuttings ire rooted In 1n inert 111bllrale Ind ire protected during the 
process wt1!1 1111\;,!llt pnytaunillry trutments. After l'ldiCllion has llken 
pl1ce (whi~ """°, ,,... s-e mont/11), cuttings ire transpt1nted into growth 
liners. Two to thl'H ~"' 1111r, lllly Ire tranapl1nt91l to the cultivlllon 
fitlcts, with 1n 1verage density of 80,000 plants per heellre. 

Plants are pruned When they 1r1 In the liners, to enhlnce brancn 
form1tion: in this way drug h1rvest, thougn In sm111 qu1nthies, is 11re1dy 
possible in the first y11rs of culllvlllon. 

Al Pl'lllnt lboul 50,000 rooted cuttings Ire IVllllble, Pllnted in different 
1r1u or the region, to compare Ille different l'ilSUllS. eoo,ooo cuttings 
n1ve been put into greenhouses for rooting. In the nelCl two years, 
750,000 cuttings ire Scheduled lo be put In rooting every yHr. Sy 199&, It 
iS 1ntiC1P1tld to hive It lust 1.5 million plants pl1ntld out in cullivlllon 
fields. (PllntslcuttingP70%) 

.au.tPlll • In this regiOn 1 strong production of nu1Hry pl1nts cuhivlted 
from Heds Is elrudy 1v1il1ble. For g1rt1en centers market, several 
million sm1il pllnts are 1v1il1ble every yelr, and this number can be 
inCl'llMd by 19quest. 

Sm1il Dllnts, two ye1rs old, ire 1v11l1ble on the m1rket. (marked 2/0 In 
the foltOWing Pll'l\ll'llPllS): inden1 will hive them nursed for two y11rs 
more, in pot or in nursery (pilnts then marked 212), to obtain vigorous 
plants that can be tr1nspt1nted in cuttiv11ion fields. 

At present 1 o.ooc small 210 pl1nts hive been purchased. After another 
year, these will be pl1nted out In cu1tiv1t1on fields. In the meantime. 
750,000 sm11t plants (2/0) have been purch1sed, which will be cultivated 
in pot "' in nurury by the producer 1nd will be delivered to us (as 2/2) 11 
the end of the wtnter 19i4-95 reldy to be pt1nted. 
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Recently we bOugnt 1n l<ldllio111J 100,000 pl1nts, 2/1 (100,000) 1nd 212 
(700,00), 1n1t nave been planted in fields Ind will begin to pnxiuce in 
1895. 

750 .000 1111111 pJ1nts (2JO) more will be purchlSld Jn 1994, Ind will be 
delivered 11 tne end of tne winter of 1195-118. Starting from spring 19118, 
2.3 million pl1nts will be 1vail1ble lrlnsplanted Into cultiv1tion field5 
(except tne mort1l1tles). 

Jn 1ddltlon to tnese two m1in cultlvllton progrems, projects for developing 
cultivlllon Jn otner geogrepnical 111111 ire lleing studied; tney nave not 
yet been defined in detail II present. 

Plelse refer to the lltachec:i expert report on the Genus Taxus written by 
Or. O. Servettaz (Univerdy of Miian). 

C. lnfonnatiR" pa tbt tma•et Qf r119ure1 and tntrav uya 

1 . The consumption of winer is abOut 1110 m2 per kilo of 1 O..OAB. 

2. Tne energy used in 1 O..OAB extniction is 1b0ut 5000 kW/h per kilo of 10-
QAB. 

1 Q. Mttiqatjon mt11ytu 

A, Pmdyctlpn wag 

As deserlbld rn Section I of this document. tne waste generated during tne 
production of 10..0AB is 1dequ1tely controlled. Exhausted plant material is 
disposed by specialized firms in 1uthortz1<1 Janclfllls. Solid residues ire incinerated 
by specillized firms. Aqueous wastes ire used for imgatlon purposes 1nd are not 
directly dischargld into Wiier coul"SIS. Solvent vapors are released into the 
atmosphere under tne control of USSL authorities. Solvent wastes ire either 
incmereted or recovered in autnortzed facilities. 

B. Splll comrol proctdy111 

Adequlle spill control procedures Ind prectices are in effect 11 lndena s.p.A. All 
departments are intem11Jy linked to tne firm's •Cid _, system and flow directly 
to the Waste Tre1tment Plant. 
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11. AntrDlttyn tp tbt pmP9'1d 1ctipn 

One 11tel'll8tive is not to isollte the 1 O.OAB from the yww needles 1nd thus not produce 

the drug substlnce. Clocet1Xel, 1nel ultim1tely the drug product. TllCOlere®. This 
11tem1tive. would l'ISUll In leldltion1I hum1n suffering 1nd delth. 

12. Lilt Of QFIP'llJJ 

Or. Enrico Fningi 
01m1ris OeGrlft.Johnson 
Don1k! G. Esllerick 
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UNll/ElllTA llCCW .n\IOI DI MU.ANO 

DIPARTIMENTO DI BIOLOGIA 
• LUIGI GORINI • 

SEZIONE DI IOT»llCA QINIRAU 
Viii C-. H. 20133 MILANO 1-1 

Toi. 021211.CM.m. ZN.0<.:12•. ate.cw.:·~ 
Tololu 0212!1.11 .070 

there is little doubt that, where they net as wildlings segregated geographically. they would be 

accepted as subspecies or varieties of one species". 

In Asia. the Taxus species recognized by the mayority of tbe authois are the following ones: 

T. baccaza L. from western Asia to the Himalayan region, T. wal/1ch1a11a Zucr.. in Himalaya and 

Tibet, T. cusp1da1a Sieb. et Zucc. in China (in the provinces of Jilin, Liao-ning, Shandong, Jiangshu 

and Jiangxi), in Russia. in Korea and in Japan. and T. s11marra11a (Miq.) de Laub. from Hymalaia 10 

China and in the south in the lndo-Malayan region until Celebes. 

T. wa//lcl11a11a Zucc. and T. s11marrc1110 (Miq ) de Laub. are the most discussed species: the first one 

is considered by many authors as a synonym of T. baccata L., and the second one is considered by 

some botanist as a single species (se~ De Laubenfels • Coniferales in. Flora Malesiana ser.I, vol. \OJ. 

1988), while according to other authors it is to be divided into 4 different species (see Flora 

Republicae Popularis Sinicae tomus 7. 197S) T. chi1m1S1s (Pilger) Rehder, T. chmms1s var. ma1re1 

(Lemee et Levi.) Cheng et L.K. Fu ( considered as a species and not a variety· T. ma1re1 (Lemee et 

Levi.) Hu et Liu], T. yimnanens1s Cheng et L.K. Fil and T. celebtco (Wall.) Li 

For what concerns the Hyrnalayan region, therefore, 3 species are present, whose diffusion areas 

overlap more ore less markedly. T. baccata L .. T. wallich1ana Zucc. and T. yunnanens1s Cheng et 

L.K Fil~ observations on the place confirm the presence of hybrids, which co!lstitute terms of 

passage between the two species. 

In addition to natural hybrids, man-made hybrids exist, the best known of which are T. :r 

hunnewe//u:ma Rehder. obtained from T. canadt1ms x T. cuspuima and T. :r medic Rehder, which is 

the hybrid of T. baccata :r T. cuspuiata. These hybrids are generally fertile, so demonstrating that 

there are few genetical differencies berween the parent species, although they have been 

geographically segregated for a long time in widely separated areas: the species in question, as 

described before, respectively come from Europe. from Asia and from North America 

!n Europe and especially in the C nited States gardeners have selected a huge number of cultivars, 

starting both from species and from the two aforementioned hybrids. The actual number of these 

cultivars is continuously increasing. as new cultivar production is going on; an estimate of the 

present s11uat1on 1s reported below 

OS 
2 
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UNNINl'l'4 11111U ITUDI DI MUNO 
DIPAATIMENTO DI 8101.0GIA 

• WIGI GOAINI • 
llZIONI DI IOTAHIC/1 :llNllW.S 
Via c-.. •. .,. MlLANO 0-l 

Toi. OZ/111.oua. -.oua•. aa.oo.m 
T- OllZUl.07IJ 

.T. baccma L. - IS cultivars 
T. c11spula1a Sitb. et Zucc. - I S cult ivars 

T. r m•dia Rehder - 65 cultivars 
T. x >nm1-11/liana Rehder - S cultivars 

3 
0 _c;. 
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UNtVlllllf-' lllGU l1\IDI DI MllANO 
OIPARTIMENTO Of BIOLOGIA 

• LUIGI GOAINI • 
llZIONI DI IOTAHICA QINllW.I 
Illa Cllall& K. SllSI t.lll.NIO nuq1 

Tot. OZ/211.oua. 111.oua•. :111.00.:121 
T- Cllm.11. 070 

Morfology . 

From the morfological point o{ view there are no hi1hly silftiticant differenc1es among the different 

spec:ies of Tar11s; differencies are mainly in the habitus of the plant, in the arranaement of branches, 

ofleave on the twigs and of reproductive orsans. In analysing the characteristics or the genus Tax11.s 
it is always nec:essary to keep in mind that different leaves of a same plant are not morfologically all 

equivalent: on a same twia. the bual leaves are 1enerally very shon and thin, the intermediate ones 
are of much biHer dimensions, and the terminal onas are smaller than the in1ermedia1es, but bigger 
than the bual ones. There are differenc:ies. too. between the terminal twiss of the lower branches 

and the apical ones. or those correspondin1 to the 1TOwth of hi sher branches 

Generally it is not difficult. apan from exceptional cases. to recognize a Taz11s species in the wild; it 

becomes however very difficult to identify the species of orisin when only dried leaves are available 

for classification. 

In the cue of T axu:1 omamental cuhivan. classification is even more difficult, because these plant 

are generally propagated by branch cuttings, and the succassive .ll'Owth t1.kes place as if the branch 

was still attached to the mother plant, that is, maintainin1 the characteristics of that specific branch 
and not developing those oi the whole plant. From bual branch cuttings more or less spreadin1 

speciment will be generated. while from apical oranches more or less erectec plants will develop, till 
to fastigiate. 

lt is also to be noted. in addition, that no uni-..rsal analytical keys exist for T a:ms genus; the existing 
keys are all coming from floras, therefore they are regional, as their purpose is to distinguish plants in 

the wild. Therefore, if the origin of the materiMI to be identified is unknown, recognition becomes 

very difficult. sometimes unpossible; if instead the geographical origin of the material is sure, and this 
has been collected from spontaneous trees. three cases are possible, depending on the continent of 

origin: 

in the case of material of European origin. the only possible species is Ta:r11s baccata L. 

if the material comes from America. it can be still doubtlessy identified if the exact ongin is 

known. as the 4 American T a:ctlS grow in well separated regions 

if the material comes from Asia the identification is much more difficult, as the 4 • 7 Asian species. 

as described before. have mor: or less overlapping growth regions. with :ne only exception of T 
ce/cb1ca. which 1s a rare and never harvested soec1es 

OS. 
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Difficulties are panicularty hi1h for material from the Himalayan region, where T. bacca1a L., T. 
wallichiana Zucc. and T. yunnan111s1s Cheng et L.K. Fu have widely overlapping growth region 
and, together with the species, many hybrids are present which, u already reminded, show all the 

possible intermediate charactersistics betwnn the parent species. 

In the wild T. bacca1a L. can be distinguished from T. wallichiana Zucc. for the arrangement of 

the leaves on the twip; in the first species leaves, due to a torsion of the petiole, are all arranged 

on a single ?Ian. as it happens in the majority of taxus trees; in the second one, on the contrary, 
laves are disordinately arranged; leaves are strip-shaped and usually straight or slight falciform. 

apex is aeute, bud sci.les occur frequently in the small branch base. 
Jn T. y11n11a11t11s1s Cheng et L.K Fu the leaves are lanceolate to strip-lanceolate, mostly 

falciform. seldom straight, apex is from acuminate to acute, bud scales shed or p11nly remain in 

the small branch base. 

Morfological control 

In the case of plant material coming from the Hymalaian region identification concerns the :i species 

which grow in that re1ion, that is: T. bacca1a L .. T. wallich1ana Zucc. and T. yrmnan•nsis Cheng et 

L.K Fu. 

Ex;amining leaves and twigs, which is the material used for I 0-deacetylbaccatin Ill extraction, it must 

be taken into account that the material is generally very fragmentated, with the laves almost always 

detached from the twigs, and squeezed as a consequence of desiccation. The main purpose of the 

~ontrol is to morfologically identify the material, which is described as follows: 

Leaves are brilliant green to brownish-green in colour, sessile or briefly petiolate, linear-flattened, 

glabrous. up to 30 (35) mm long and 2·2.5 mm wide, acute to pointed at the apex, straight or 

curved-falciform. with an asymmetric (rarely a symmetric) base. an upper surface bright and darker 
than the lower surface. a mat lower pagina. with an evident central nervation, margin sometimes flat, 

more often revolute downward. In the dried leav~ the central nervation is apparent mainly in !he 
upper pagina; on this side it is sometimes flanked by two deep grooves. 

The twigs. cylindrical. from green to brown in colour. must be not more than 4 mm thick, they 

ex"ib11 scares from fallen leaves. showing a spiralled insertion, and traces of leaves, de~urmc 
downward Stroblles ue sometimes present· male sirobiles are more or less spherical, 5 mm 1n 

s 
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diameter when completely developed, sho"IY pedunculate, completely con11ined in the brac:tea.s 

when youn11; the two superior bracteu are more oeveloped than the others; female mobiles have 
only one ovule, with micropilus protrudin11 from the bractw, which are similar to the bracteu 

covering male strobiles. Small imm11ure fruits are rarely present. 

Examined under a microscope, the leaf section shows: the upper face epidermis, of isodiametric or 

sometimes sli11htly elongate cells, protected by a very thick cuticular layer; below this the 

photosynthetic palisade-like parenchyma. with cylindrical cells in one or two layers; then the 

lacunous parenchyma. wuh very lar11e cells that are sometimes filled with starch 1ranules; at lut, the 

lower epidermis. 

The epidermis of the lower pagina of the leaf has distinct aspects in the different zones: in the distal 
part it is similar (but thinner) to the upper face epidermis , with more often elonsate cells protected 

by a cuucle, in the two zones. were stomata are sunken. epidermal cell~ show cuticle with very 

manifest papillous crests; in the ponion below the central nervation the cuticle surface may be more 

or less papillous. ln the central pa" of the section a sinsle nervation is visible, consisting into a sin1le 

cribro-vascu1~r bundle. into which the xylematic components are apparent together with the 

phloematic components, surrounded by the bundle parcnchyma; sideways to the bundle there are 
two groups of transfusion tracheids. 

The stem section shows: the epidermis, of isodiametric or more often elongate cells, protected by .a 

cuticle. the conical parenchyma. without secretory channels, the primary and secondary phloema, 
the cambium and the central cylinder, characterised by the presence of homoxylus wood, in one or 

two layers, and by a central pith. 

Particular attention 1s devoted to check the absence of resiniferous vessels in the leaf (as in other 

conifers). the stomatic region must not show 2 whitish zones (Cepha/01an1s spp ) and the apex may 
be acuminate but mus: not terminate with a rigid and spiny point (Torl'e.va spp.). 

Certainiy determined umples have been eumined of T. bacca10 L .. T. wol/1ch10110 Zucc. and T. 
y111ma111ms1s Cheng e: L .. K Fu. It has been noted that between the first and the second species no 

significant differencies can be detected. 11s dried leaves show very similar charactenstics. so that 

some11mes differenc1es are greater among different leaves of the same species than between those of 

the two species 

,, 0 <;. 
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Taking into ac:1:011nt that not all the botanists agree on the distinction between these two taxus 
species, and the absence of doubtlessly distinctive characten, it can be concluded that it is not 
possible to distin111ish T. baccata L. &om T. wallidriana Zuc:c. 

T. yrmna1w11sis Cheng et L.K. Fu. shows some differencies. 
In the c:ue of trees i"Own 11 moderately high quotes, the most signilic:ant ditrerencies are 
summarized u follows: leave~ are 1enerally wider and thiMcr than th.:>se of T. baccata L and of T. 
wallichiana Zucc .. more often (not always) are S-shaped, the palisade tissue often consists of a 
sin1le layer and the epydermical zone under the central nervation shows a smooth ar.d not papillous 
surface. 
It is to be noted, howev1r. that in the c:ue of trees gTOwn 11 higher quotes the dilferencies described 
are much less evident. 

It can be concluded that a batch of plant material comin1 &om the Hymalaian region and complying 
with the botanical macroscopic and microscopic characters described before could actually belong 
not only to the species T. baccata L.; presence of T. wal/ichia110 Zucc. material is not detectable by 
morfologic:al control of fragmented dried material; T. yrmnaMns1s Cheng et L.K. Fu if not detected 
during selection, may sometimes be present; in any c:ue, this can be only :i small percenta1e. leu 
than 5 per cent. 

O.S 
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Chemical T•!tts 

Practically, a potential contamination of Tar1s baccalll L. leaves and twi&s by a cenain amount of T. 
wal/ichiana Zucc. and T. yr111111111wnsls Chen¥ et L.K. Fu material CIMO! be excluded by plant 

material analysis. 

In order to demonstrate if a potential presence of T. wal/ichiana Zucc. and T. yrmnanwnsis Cheng 
L.K. Fu in T. baccata L. material could si1nificantly influence the characteristics and quality of the 
10-deacetylbaccatin Ill obtained. preparation tests on a pilot scale were performed, by e>Ctracting, 

isolating and purifying, separately, pure samples of T. baccata L, T. wa/ltch1ana Zucc and 

T. yr1111m11uns1s Cheng L.K. Fu. This work was perfonned in lndena Labs. 

The j samples. were collected in the following arowing areas: 

I) T. bacca1a L. Region: Mandy 

2) T. wa/11ch1a11a Zucc. Re11on: Nainital 
3) T. yr11111a11~11s1s Cheng L.K. Fu Re1ion: Bomdila 

For botanical identification criteria described in Encl. 1 were applied. 

State: Himachal Pradesh 

State: Uttar Pradesh 
State: Arunachal Pradesh 

Chemical and physical analysis of the 3 plant material samples was performed in lndena Labs. 

according to the methods and specifications described in the Document "ManufactUre and 

packaging", S:ction IV, point A. of DMF 10462 (see the enclosed analytical cenificates AR 0143, 

AR 0144 and AR 0145, respectively, Encl. 2). Isolation of 10-deacetylbacctin m and results are in 

Enc!. 3 

0 <; 
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Conclusion• 

Potential contamination of T. baccata L with T. -l/ichia11a Zucc. and T. y11nnanens1s Cheng L.K. 
Fu does not constitute a problem in relation to I 0-deac:etylbaccatin m preparation, u the quality of 

the product obtained is not affected by the actual species of the plant swtins material. These tests, 
on the contrary. demonstrate that T. -1/ichiana Zucc. and T. yunnan1111is Cheng L.K. Fu are 

perfectly suitable and practically equivalent to T. bacca1a L u starting material for 

I 0 • deacerylbaccatin In preparation. 

0 . SeA.velra i. 
Prof Orietta Servettaz 

Milan, June 22, 1994 

9 
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Encl. t 

r-oni.et.m TAXUS SPECIES 

In tndin grow 3 diffennt Taxus speciet: 

I) T. baccara L. 2} T. Wallich1ana Zucc. 3) T. yu1111Q111ns1s Chens et L.K. Fu 

These species lulve overlappins diffusion areas. and observations on the place confirm the presence 

of hybrids. with 111 the pouible tern•» of passase between the parent species. 

In order to get 3 univocally determined plant material samples, as req11ested for chemical 

inveStigation, J different areu were chosen for sample collection, in which only T baccata L .. 
T. waJlichu111a Zucc. and T. yu1111a111tnsrs Cheng et L.K Fu, respectively. grow, to minimize the 

probability of finding hybrids. 

Botanical classification wu performed on rhe place. as diff'erencies are more evident on the whole 

tree. while they become minimal on dried material. which is generally frapented and consists 

mainly of detached twigs and leaves 

The harvesting areas of the l species and the distinctive morfological characteu are as follows 

l ) T. baccara !.. Region: Mandy 

Altitude: I 000 m 
State: Himachal Pradesh 

Tree, up to 15 m high; leaves linear, thic:k. ordinately amnged on the 2 sides of the twigs in a 

comb-furuon. apex shortly acute; seeds ovoidal, 4.S-6.S mm long, 4-5 mm wide 

::?) T. wallich1ana Zucc:. Region: Nainital 

Altitude: I SOO m 

Staie: Unar Pradesh 

Tree or big shrub, up to !2·15 m high; leaves linear. thick., irtegularly arranged on the 2 sides 

of 1he twigs, not in a comb-fashion. apex shortly pointed; seeds more or less cylindrical. 6.5 

mm long, 4.S-S mm wide 

3) T. yun110111m.r1.r Cheng l..K. Fu Region: Bomdila 

Altitude: 1200 m 

State: Anmac:hal Pradesh 

Tree. up to 20 m high; leaves from linear to.falca1e to S-slulped, thin, ordinately arranged on 

che 2 sides of the twigs in a comb-fashicn. apex from pointed 10 shonly acute, seeds ovordal, 

pointed at the rpe)(, 5 mm long, 4 mm wide 

o.c;. 
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llollNlai'flEU: DIE &.'INYlltUNN&MUIT -
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Ncuilly,le 2 ti DEC. 1993 

AtteJtation de conformit6 l la r6qlementation en mati•re 
d'environnement 

Le site RHONE-POULENC RORER de VILL!N!OVE LA GARENNE, 6tabli1sement 
class6, ••t selon la r6qlementation sous le contrOle technique 
permanent des services administratif• comp6tent1 : Service Technique 
des Installations Cla1s6es, Direction R6qionale de l'Industrie, de la 
Recherche et de !'Environnement, Aqenc• de l'Eau. 

Les r6sultats de ce contrOle montrent que les fabrications en place, 
d••tin6•• l la production de BHE (Boe Hydroxy Ester) chain• lat6rale du 
DOCETAXEL, sont r6alis6•• sur ce site conform6ment aux r6glementations 
en viqueur, en matitre d'environnement. 

En foi de quoi, je soussiqn6, LEGRAND Her.ri, Oirect~ur de la Pr6vention 
des Pollutions et de1 Risques, certifie que le site RHONE-POULENC RORER 
de VILLENEUVE LA GARENNE respect• les obligations de la l6gislation 
fran~aise pour la protection de l'•nvironnement. 

En cons6quence, la pr6sente attestation a 6t6 r6dig6e pour ·•ervi.l:: •t 
valoir ce que de droit. 

Fa1' • NEUILLY' le '-q1r?J .. 
The RHONE-POULENC RORER site of V!LLENE~"VE LA GARENNE whicl'1-!i::l.~~Ofl.a\l!F 
classified according to the French regulations, as under the permanent 
technical control of competent administrative departments : Technical 
Department for Listed Facilities, Regional Department of !P~ustry, 
Research and Environment, Waste Water Treatment Agency. 

The results of this control demonstrate that 
operations in place leading to the production of 
ESTER) part of DOCETAXEL are conducted on this site 
current environmental regulations. 

the manufacturing 
BHE (BOC HYDROXY 

in compliance with 

the 
that 
the 

:n witness whereof, I undersigned, LEGR.l\.ND Henri, Director of 
Department of prevention of pollution and risks, certify 
RHONE-POULENC RORER site of VILLENEU'lE LA GARENNE fulfill 
requirements of the French regulations with respect to environment 
protection. 

Consequently, the present certificate is issued to be worth and used 
for whatever purpose by whom it may concer~. 

L.<: ;.::: : ~ : ..•• : : : : • 
c:.:: -:.~· ..•. ~ : . . 

:Eu:~~~' .. ~~ -i do">,:.-/;·!.·, 'j/ ~ .. '-/" 1 
;_ -· ~ .: ' . ;':'::: j 1/ ·: ( I 

/4, Boulevarc du Gtflliral-Ltcltrc. 9252• .Vt::::!v-sur-Se:ne • T<I .. '!I ./0-81-21-22 • 1'k.!"1~,~~~-2Q7 



Product ,, D0667 Na•e: 10-DEACETYLllACCATIN III APPROX. 95, 
Material Safety Data Sheet Valid 5/94- 7/94 

Printed: 07/01/1994 11:19:06 

Sic;JIDa Chemical Co. 
P.O. Box 14508 
St. Louis, MO 63178 
Phone: 314-771-5765 

Aldrich Chemical co., Inc. 
1001 We•t St. Paul 
Milwaukee, WI 53233 
Phone: 414-273-3850 

berg ency 

Fllllca Chemical corp. 
980 South Second st. 
Ronkonkoma, NY 11779 
Phone: 516-467-0980 
Phone: 516-467-3535 

SECTION 1. - - - - - - CHEMICAL IDENTIFICATION- - - - - - - - - -
PRODUCT #: D0667 NAME: 10-DEACETYLBACCATIN III APPROX. 95' 

(HPLC) FROM TAXUS 
BREVIFOLIA 

SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -
CAS #:32981-86-5 
MF: C29H36010 

ADDITIONAL INFC>RMATION 
CONTAINS METH'i'L ALCOHOL, CHEMICAL ABSTRACTS REGISTRY NUMBER 67-56-1 .. 
CONTAINS ACETONlTRILE, CHEMICAL ABSTRACTS REGISTRY NUMBER 75-05-8. 

SECTION 3. - - - - - - - - - - HAZARDS IDENTIFICATION - - - - - - - - -
LABEL PRECAUTIONARY STATEMENTS 

TOXIC 
TOXIC BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED. 
IRRITATING TO EYES, RESPIRATORY SYSTEM AND SKIN. 
TARGET ORGAN(S): 
EYES 
CENTRAL NERVOUS SYSTEM 
IF YOU FEEL UNWELL, SEEi< MEDICAL ADVICE (SHOW THE LABEL WHERE 
POSSIBLE) . 
IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF 
WATER AND SEEK MEDICAL ADVICE. 
WEAR SUITABLE PROTECTIVE CLOTHING. 
DO NOT BREATHE DUST. 

SECTION 4. - - - - - - - - - - FIRST-AID MEASURES- - - - - - - - - - -
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF 
WATER FOR AT LEAST 15 MINUTES. 
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS 
AMOUNTS OF WATER. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IF SWALLOWED, WASH OL"l' MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 
CALL A PHYSICIAN. 
WASH CONTAMINATED CLOTHING BEFORE REUSE. 

SECTION 5. - - - - - - - - - FIRE FIGHTING MEASURES - - - - - - - - - -
EXTINGUISHING MEDIA 

WATER SPRAY. 
CARBON DIOXIDE, ORY CHEMICAL POWDER OR APPROPRIATE FOAM. 

SPECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH Sl<IN ANO EYES. 

UNUSUAL FIRE AND EXPLOSIONS HAZARDS 

3-19-96 



Product #: D0617 Nama: 10-DEACE'l'YI.BACCATlN llI APPROX. ts• 
Material Safety Data Sheet Valid 5/94- 7/94 

Printed: 07/0l/ltt4 11:19:07 

EMITS TOXIC FUMES UNDER FIRE CONDITIONS. 
SECTION &. - • • • - - • • ACCIDENTAL RELEASE MEASURES• - - - • - - - -

W!Alt JlESPlRATOR, CHEMICAL SAFETY GOGGLES, RUBBER BOOTS AND HEAV\' 
RUBBER CLOVES. 
SWEEP UP, P~CE IN A BAG AND HOLD FOR WASTE DISPOSAL. 
AVOID RAISING DUST. 
VENTit.ATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

SECTION 7. - - - • - - - - - - HANDLING AND STORAGE- - - - - - - - - - -
REFER TO SECTION 8. 

SECTION a. - - - • - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - • - • 
WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT 
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING. 
SAFETY SHOWER AND EYE BATH. 
MECHANICAL EXHAUST REQUIRED. 
WASH '1'HOROUGHLY AFTER HANDLING. 

SECTION 9. - - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -
APPEARANCE AND ODOR 

SOLID. 
MELTING POI!r.': 232-236 C 
SOLUBILITY: WATER-INSOLUBLE 

SECTION 10. - - - - - - - - -STABILITY AND REACTIVITY - - - - - - - - -
STABILITY 

STABLE. 
INCOMPATIBILITIES 

STRONG OXIDIZING AGENTS 
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 

TOXIC FUMES OF: 
CARBON MONOXIDE, CARBON DIOXIOE 
NITROGEN OXIDES 

HAZARDOUS POLYMERIZATION 
W!LL NOT OCCUR. 

SECTION ll. - - - - - - - - - TOXICOLOGICAL INFORMATION - - - - - - - -
ACUTE: EFFECTS 

HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN. 
CAUSES EYE: AND SKIN IRRITATION. 
MATERIAL IS IRRITATING TO MUCOUS ME:MBRANES AND UPPER 
R!SPIRATORY TRACT. 
:EXPOSURE CAN CAUSE:: 
DAMACE TO THE EYES 
DAMAGE TO THE: LIVER 
DAMAGE TO THE HEART 
DAMAGE: TO THE KIDNEYS 
GASTROINTESTINAL DISTURBANCES 
MAY CAUSE CONVULSIONS. 
TARGET ORGAN(S): 
EYES 
CENTRAL NERVOUS SYSTEM 
L:VER, KIDNEYS 
BLOOD, LUNGS 
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Product II: 1)06(;i'i Name: 10-DEACETYLBACCATIN III APPROX. 95, 
Material Safety Data Shaet Valid 5/94- 7/94 

Printed: 07/08/1994 11:19:07 

THE TOX!COLOGIC.U. PROPERTIES HAVE NOT SEEN THOROUGHLY 
INVESTIGATED. 

SECTION 12. - - - - - - - - - ECOLOGICAL INFORMATION - - - - - - - - - -
DATA NOT YET AVAILABLE. 

SECTION 13. - - ·- - - - - - - DISPOSAL CONSIDERATIONS - - - - - - - - -
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A 
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER. 
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONM!N'l'AL REGULATIONS. 

SECTION 1(. - - - - - - - - - - TRANSPORT INFORMATION - - - - - - - - -
CONTACT SIGMA CHEMICAL COMPANY FOR . '>"IANSPORTATION INFORMATION. 

SECTION 15. - - - - - - - - - REGULATORY INFORMATION - - - - - - - - - -
TLV AND SOURCE 

FOR METHYL ALCOHOL - SKIN: 
ACGIH TLV-TloiA: 200 PPM (260 MG/Ml); STEL: 250 PPM (310 MG/M3). 
OSHA PEL: 8 H TWA 200 PPM (260 MG/M3); STEL: 250 PPM (310 MG/Ml). 
FOR ACETONITRILE: 
ACGIH TLV-TWA: 40 PPM (70 MG/M3); STEL: 60 PPM (105 MG/M3). 
OSHA PEL: BH TWA 40 PPM (70 MG/Ml); STEL: 60 PPM (105 MG/MJ). 
MAY CONTA.IN UP TO: 2, METHANOL CASI 67-56-1 2' ACETONITRILE CASI 75-05-8 
THESE PRODUCTS ARE SUBJECT TO SARA SECTION 313 REPORTING REQUIREMENTS. 

SECTION 16. - - - - - - - - - - OTHER INFORMATION- - - - - - - - - - - -
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO 
BE ALL INcI,USIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA, ALDRICH, 
FLUKA SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING 
OR FROM CONT>.CT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE or INVOICE OR 
PACKING SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE. 
COPYRIGHT 1994 SIGMA CHEMICAL CO., ALDRICH CHEMICAL CO., INC., 
FLUKA CHEMIE AG 
LICENSE GRANTEU TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY 
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~RHONE-POULENC RORER 

RHONE-POULENC RORER PHARMACEUTICALS INC. 
500 ARCOLA ROAD 
PO BOX 1200 

.. 
I l 

CO!.LEGEVILLE. PA 1!1426'0107 
TEL 61D-454«XIO November 21, 1995 

DUPLlCATE 
Robert Delap, M.D., Acting Director 
Oncology Group (HFD-150) 
Center for Drug Evaluation and Research 
Food and Drug Administration 
Woodmont Office Complex 2 Document Room 
1451 Rockville Pike 
Rockville, MD 20852 

''( . 
)('.-"'· I , , 

t-·· · p•nrr•r·· ... -- .. ····-
NOA#20-449 NOA c .. ~'-7.. . . 

Dear Dr. Delap: 

Taxotere® (docetaxel) · B ~ 
for Injection Concentrate '-.: 

Amendment to an Approvable NOA 
(Second Partial Submission) 

Reference is made to the above-captioned approvable New Drug Application 
and to Dr.Temple's letter dated October 27, 1995. Further reference is made to 
our November 3, 1995 and November 6, 1995 submissions, which contained, in 
duplicate, responses to items 1 and 2 found on pages 1 and 2 of the 
approvable letter, as well as answers to items 1 and 2 found on page 3 of the 
letter. 

This submission contains, in duplicate, our response to the item described as 
MEDICAUPHARMACOLOGY-TOXICOLOGY/CHEMISTRY found on page 1 of 
Dr. Temple's letter. It also contains responses to all seven items described 
under the category MEDICAL found on pages 1 through 3, as well as.responses 
to all of the items requested in the PO$T-APPF,IOVAl .SUJDIES ANO 
ANALYSES category found on pages 8 and 9. 

We expect to make the third and final submission of materials under this 
Amendment during the week of November 27, 1995. It will contain responses 
to all CHEMISTRY/MANUFACTURING/CONTROLS questions as well as our 
proposed LABELING, including a draft patient package insert. 
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We look forward to continued·positive interaction with the Agency, and would 
like to take this opportunity to thank the Oneology Group for Its prompt review of 
the Taxotere® NOA. 

Please contact me at (610) ~037 if you have questions or comments 
regarding this Amendment. 

AMM/aes 

enclosures 

Sincerely, 

~-);~~/}~ 
Ann~Margare_t.Martin 
Senior Manager 
Regulatory Affairs 

cc: via fax: Ms. Dorothy W. Pease, Project Manager (w/o alts.) 
Regulatory file 



• DIPAllTMINT OP HIAL TH AND HUMAN SlllVICIS '°"""'' au1d: OMIHo.OltO.-OJ . PUIUC HEALTH SEllVla ,.,,_0.N: 1-10, IH1 

H>OD llMD INIUG AOMINISTMTION 
SHOMf SN-nr ..,,,,,. J. 

APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE POI fDA UH ONLY 

OR AN ANTIBIOTIC DRUG FOR HUMAN USE DA!1111.,.IVID OATEflLED 

(Till•ll, Code of Fara/ Regul•tions. 314) 
Dl~ASSIGNED NDAIANOA NO ASS. 

• Nu••: No IOPltCICIOn m1v H tthtd un-•com-led -1C.1tt0n 1orm .,., _,. 1ecttwed~ltf 14J. 

NAM1 Of A'llUCANT DA••.,.. SION 
. 11/21/95 

Rhone-Poulenc Rorer Pharmaceutical~; Inc. NOl-"'91Code) 

...... ans ,_,, srrH~ C11)1. Srort '"" 1;p c-1 (610) 454-3037 

500 Arcola Road ,..w """"OR ANTtaiuTIC APPLICATION 
NUMHR «t p1 .. 1ov1ly wved) 

Collegeville, PA 19426 20-449 

DRUG l'llODl.ICT 

ESTAILISHED NAME lt.f·· USP'IUSANI PROPRIETARY llAME Ill~) 

docetaxel Taxote-rett 

CODE NAME (Ii •ny) CHEMICAL NAME 
(2R,3$l·Mclll>orr·3·P.~onyll011rtn1, N-IOIHlulyl-. t:H1111wllh511-20. 

R.P56976 tl>Ory• I ,2ci.4.T,.·108. t3aoltulhydtory\U-I ,.........., '"-'lal• 2-btnloltt, 
..,,,... .. ._ (WAOOl\IQ-,Vol.1,No.4, \IQ•Ptop,IHH:ll&l6'1 

DOSAGIFORM ROUT£ OF ADMINISTllATION STRENGTH(ll 

Sterile Solution for ln,lection lntravenoua Infusion 80mg 
Concentrate 20mg 

··~OPOSEO INCICA TIONS FOR UIE 

treat~ent of patients with locally advanced or metastatic b-reaat cance.r who 
have ~rogressed during anthracycline-based therapy or have relapsed durir.g 
anthracycline-based adjuvant therapy. 

llST NUMBERS OF ALL IN\IESTIGA TION .. l NEW DRUG APPLICATIONS 12 I CFHP1'1J11). NEW DRUG OR ANTlllOTIC APPLIC .. TIONI 11 I CFR Pm 
Ji4J. ANO DRUG MASTER FILES /21CFR J1' 4l0) REFERRED TO IN THIS APPLl(A TION: 

IND 
IND 

INFORMATION ON A,PLICATION 

TYPE OF APPLICATION ICh«k """' 

CJ THIS SUIMISSION II A FULL APPUCA T!ON (11"R114.501 0 THIS SUIMllSION IS ANAllREVIATEOAl'i'LICATION(ANOAI (21 CfR l U 551 

IF AN ANOA, IOEN1'1FY THE APPROVED DRUG PRODUCT THAT IS THE IASIS fOR THE SUIMISllON 
NAME OFORUO HOLDER Of APPROVED A'l'LICATION 

STATUS 0,_ AP,LICA TION (Cl'teclc OMJ 

PRE SUIMIUION 0 AN AME NOME NT TO A PENDING APPlJ(AflON 0 SUPPLEMENT AL t'.iPPt1(A TION 
0 OIUGINAL •~PU(..A rlON ~ RE~UIMllll~ 

PROPOSED MA.RKETIN\l $l~T\Jli, fCh.-ttl ont> 

[CJ APPUC .. TION FC>R A PRESCRIPTION DRUG PRODUCT (R•I 0 APPLICATION FOR AN OVER· TH!· COUNTER PROCJUCT (QTCl 

!>Mt v1Cu~ (OITION 1\ OBiOLETE .... ~ ... ' 



~ RHdNE-POULENC RORER 

RH0NE-POULEN,C RORER PHARMACEUTICALS INC. 
&clO AACOlA AOAll 
i'O BOX llOD 
C0U£0EVUI;, PA t942U-01U7 
ta 110 t54 MC10 

Robert Temple, M.O. 
Director, Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
Food and Drug Administration 
5600 Fishers Lane 
Rockville. MD 20857. 

Dear Dr. Temple: 

May 19, 1995 

Via Fax and 
Certified Mall (With Enclosures) 

Please refer to our telephone conversation on May 17, 1995 in which our concerns 
were expressed with regard to the review for Taxotere® (NOA 20-449) dated May 
16, 1995. Because of the heavy ernphasis placed on comparability with paclltaxel, 
and the apparent reliability on these comparisons, at least in part, in the formulation 
of the conclusion that Taxotere® does not have an acceptable therapeutic index, 
we reel that It is appropriate to point out areas where we believe conclusions may 
have been based on unwarranted assumptions. In addition, we would like to point 
out areas where we teel answers to some of the concerns were provided to the 
Agency (in the May 16 ODAC Briefing Document, copy enclosed) subsequent to the 
writing of the review. 

The intent of this letter is to serve as background tor a meeting scheduled for May 
26, 1995, where we hope to discuss fully FiJA's concerns and the impact of these 
concerns on the development of Taxotere®. ' 

Myelosyppression 

Septic deaths: The FDA review points out that comparisons between paclitaxel and 
docetaxel arP. difficult to make. Nonetheless, a comparison is made between two 
grouf)s ol breast cancer patients treattld at doses that are either approved 
(paclitaxel 135-175 rngtm2 over 3 h) or proposed (docetaxel 100 mg/rn2 over 1 h). 
The resulting conclusion was that the septic death rate was livetold higher tor 
docetaxel than paclitai ... ~I in p3tients who are quoted by the reviewer as having 
similar baselinP. r.tiar'!.,tenstics. 
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We feel that this comparison is not valid because the proportions of breast cancer 
patients with anthracycllne-resistant disease In paclltaxel and dooetaxel trials are 
not similar. As Bhovm In Table 22 of the Briefing Document provided to FDA on 
May 16, In anticipation of a June review by OOAC, 67% of 162 patients treated with 
docetaxel In second-line pivotal trial& had primary resistance to snthracyclines. The 
figure tor paclitaxel according to the package insert, was -16% in the 471 patients 
enrolled in the paclltaxel pivotal trial. Furthermore. the definition of anthracycllne
resistance in the APR trials was more stringent . (relapse had to occur during 
adjuvant therapy with anthracyclines, whereas patients in the paclitaxel study could 
have relapse up to 6 months after the completion of the adjuvant program). 

Therefore, the comparison of rates of septic death is not appropriate; there is no 
basis for the quoted difference of fivefold. Furthermore, a readily identifiable 
population al hepatically impaired patients at higher risk of septic death has been 
identified so that the rate of septic death in patients without fiver impairment is 
lower. These data are discussed in the May 16 Briefing Document. 

Neutropenla: The FDA review correctly states that the incidence of Grade IV and 
febrile neutropenia reported for dacetaxel is greater than the incidence reported for 
paclitaxel in advanced breast cancer patients treated according !o the doses in the 
package insert. 

We ag1ee that Grade IV and febrile neutropenia is likely to be more frequent with 
docetaKel because of the relative cytotoxic potency. Please note this is in contrast 
to conclusion 2 of our March 95 Safety Report where febrile neutropenia was 
inappropriately included with the items quoted "comnarable to other recently 
approved agents". This error has been rectified in the May 16 Briefing Document. 

With regard to febrile neutropenia, alttiough diffecsnces in the rate are expected, 
the magnitude of the difference may be explained in part by tti.e differences in 
baseline patient characteristics. When paclitaxel was used in patients with "poor" 
baseline characteristics in the NCI treatment referral center (TRC) program at 135 
mglm2 over 24 h in heavily pretreated breast cancer patients, febrile neutropenia 
occurred in 46% of patients. Furthermore in this group. 42% of patients received G
CSF. 37% of all patients had a do:;~ r-:::iuction, and the incidence of infections was 
37%. As pointed out above. anthracycline-resistant patients constituted a larger 
proportion of the overall population of breast cancer patients in which docetaxel was 
studied. As confirmed in Ille NCI pac\ltaxel experience, severe neutropenia is more 
likely to occur in these more severely ii! patients. 
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The magnitude of the tfllference may also be explained in part by the conventions 
for the computation of the febrile neutropenlc episodes. The RPR definition of 
febrile neutropenla Included any treatment period in which fever (at least 1 day > 
38RC) occurred and neutropenla grade IV occurred, but not necessarily 
concomitantly. This conservative definition will also result In a high incidence of 
febrile neutropenla. 

Fluid retention 

We agree with FDA that fluid retention represents an issue with this compound end 
have been developing methods to reduce the impact of this event, most notably, 
premedicatlon with steroids. While we agree that the use of steroids has not 
consistently lowered the overall incidence of fluid retention, we believe that 
premedication with steroids has a positive effect on its severity and outcome. With 
5-day steroids, severe fluid retention was significantly less frequent (4.8o/o vs 20%, 
p = 0.0032, see Table 8 of March 95 report). In the same table, the incidence of 
any fluid retention v.'8s also significantly tower in the premedicated group 
(p=0.0005). We also address in the May 16 Briefing Document the issue raised 
concerning the possible effect of a reduced number of cycles contributing to a 
favorable fluid retention profile where in Table 11 , p. 15 we present data from 
premedicated patients treated in US pivotal br'3ast cancer trials with the same 
median number of cycles (n .. 5) as patients without premedication. 

FDA s1a1es that ODAC requested a randomized trial of steroids versus no 
premedication be performed. APR believes that a no-steroid premedication arm 
may be difficult to test in a clinical trial since a prospective randomized trial has 
demonstrated a highly signllicant favorable effect of corticosteroid premedicalion 
(TAX 265), and also because of the beneficial effect of corticosteroids on 
hypersensitivity reactions. 

The FDA has expressed great concern aboul the persistence of fluid retention. 
Although some patients may have some discomfort due to persistent fluid retention 
for several weeks or even months after docetaxel discontinuation, this does not 
imply the presence of a 1'evere or life threatening condition. Furthermore, very few 
patients discontinued docetaxei due to fluid retention before cycle 4, so that most 
patients will have the potential lo receive some benefit. 
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Because fluid retention does not appear to be of major significance for paclltaxel. 
we are aware ol the need to fully characterize the risk that nuld retention poses for 
docetaxel so that FDA can arriVe at appropriate conclusions based on a benefit-to
risk assessment. Please note that APR is answering addltional FDA questions to 
further clarify the issue of ftuld retention. These responses will be submitted prior to 
our meeting. 

Tolerance in pat11nts with liver lmpalrmenl 

This topic is addressed through expanded analyses both in the May 16 Briefing 
Document and in the answers to the FDA questions that will be submitted shortly. 
Clearly for patients who are at increased risk of excessive ·systemic exposure 
because of reciuced hepatic clearance, a dosage reduction is warranted. 

Cllntcal benefit 

Ultimately we teal that the concerns raised in the FDA review are real, since not 
only were they raised by ODAC but are now reemerging in the FDA review. Thus, 
the risk side of the equation has been fully developed. As pointed out above, 
especially where comparison to paclitaxel has been made, the magnitude of the risk 
remains a point tor resolution. II the standard for approval is now the beneflVrlsk of 
paclitaxel, we feel that comparisons for efficacy should also be developed as was 
done in the May 16 Brieting Document. 

We appreciate your willingness to discu~s these issues and look forward to our 
meeting scheduled for 5:30 PM, May 26. Ii you have any questions or need for 
further information, please feel free to contact me at 610-454-3996. 

Thank you tor your consideration. We look lo~ard to our continued positive 
interaction in the evaluation of the NOA for Taxotere®. 

JTMlaes 

cc. Cllari(l!> P Hoibery, Ph.D. wlenc. 
lR''• .\/(\ b]<i 

Sincerely, 

I 
- n ':'> ---;r-

t /. ti> ,/ L_.-~ Jffl._.."'/,_ "'~Ao\~,,. /.._,.c,{__. 

i' 
James T. Molt 
Sr. Direclor 
Reguiat()ry A1fa1rs 
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RHONE-POULENC RORER PHARMACfUTICALS INC. 
~::: Al'lc:OLA fiOAO •·o J~ ):>ft'J 
CDLL£:.l;L VII . "" IA~:'G-0107 
TtL Ci1011-i4.Ul.kJ.: 

VIA TELEFAX & CERTIFIED MAIL 

Gregory P. Burke, M.O .. Ph.D., Director 
Oncology Group (HFD-150) 
Food and Drug Administration 
5600 Fishers l.Jlne 
Rockville, MD 20857 

Dear Dr. Burke: 

October 19. 1994 

NDA#20-449 
Taxotere® (docetaxel) 

Please be advised that in accordance with 21 CFR 314.102(c) and with the policy described in the 
Centers Staff Manual Guide 4820.6, we hereby request a 90-day conference with memberS of 
your group concerning the above-captioned New Drug Applicatio'.1 which was filed on July 27, 
1994. 

We would like to take the opportunity to discuss the general progress of the review and to obtain 
Dr. Beitz's feedback relative lo the non-small cell lung cancer indication, particularly in light of the 
OD1'C Meeting set for December 13, 1994. 

II at ell possible. we would greatly appreciate a meeting during the week of October 31, 1994. 

Please do not hesitate to contact me at (610) 454-3037 if you have any further questions 
regarding this matter. 

AMM'jag 

s:ncere). . 

<:.t?~-~ ~~L~ .... 
Anne-Margarer Martin 
Manager 
Regulatory Affairs 
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ci..r, 
Diie 

25.02.93 

Pnlduc:tlon of 10-DAB at tneRh6M • Poulenc Rorer •mac:tion plant In Cologne 

Statement 

R~ i6ne • Poulenc Rorer certifies that it is in compliance with, or en an enforcable 
schedule to be In compliance with, all emission requirements set forth in applicable 
federal, state, and local statures en regulations as wall as permits, consent decr..s. 
and adminlnstralive orders applicable to the production of 1 O DAB by extrac:tion of 
yew needles Taxoterre at its facilities in Cologne, Germ.ny. 

ppa. i.V. 

.ft 
H. Glady Dr. R. Losch 
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29.10.93 

Production of 10.CAB at theRh6ne • Poulenc Rorer extnction plant in Cologne 

Statement 

The extraction of yww needles as well as the purification of this extract to one of the 
key raw material 10-0AB for Taxoterre ® is manufactured at the RhOne • Poulenc 
Rorer site Nattermann in Cologne. 

The facility complies with the local German environmental regulations. The 
manufacturing process of 10-0AB are also in accordance with local German 
environmental regulations. 
(Appendix) 

ppa. i.V. 

@IL Jlt 
H. Glady Dr. R. Losch 



STATE TRADE SUPERVISORY omCE COLOGNE 

,_.M*m_T-.......,~JC-..IP.O. .. l•le Ol!Clll 
Bbzmen!helm. JJ 
(Admiailrlalioa) A. Naucrmazm It. Cie. OmbH 

N.-..Allecl 

5000 Coioa= 30 

, ........ ..,_ 
K.omad-Adenegcr-Ufcr 
7Ml 

10.32 - l6n9 K/Bau 
~ 

14.0!l.1979 

Ccrtjficate of aufugription 

Tclcphmlc 
7740-1 
DinlCt lillc: 7740 
720841-43 

In accordance with§ 6 in coMection with§§ 15 and 19 of the Federal Emission Protection 
Law BimSchG- of 15.03.1974 (BGBl. Ip. 721) the compaay 

A Nattermann & Cie. GmbH 
Nattermannallee I 
5000 Cologne 30 

is granted permission according to its application of22.03.1979 to 

modify an extraetion plant for ca. 90 m' M!Ueous extract 
on its works premises in 
5000 Cologne I, Nattermannallee I, 
Boundary Cologne, Cadastral register 126/127 

Insofar as not otherwise laid down the plant is to be erected and operated according to the 
application documentation which is taped and sealed to this certificate or to the individual 
details designated in enclosure I. 

- 2 -

3-19-119 
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STAATUCHES GEWERBEAUFSICHTSAMT KOLN 

' .... 

.,.....,., ........ ,., 
A. Nattermann & Cie. GmbH 
Nattermannallee l 

sooo Koln 30 

..J ..__ 

:i •• --
Coenllgolllude: 
0 ..._,lllaillrde 33 

IBMOtd-...J 
0 Konnict~ 79·81 

l0.32 - 16/79 K/Bau 

Gv4f ,..,~,t. fr1 
G e n e h m 1 g u n g s b e s c h e 1 d 

....__, 
77'0.1 
~1:77'0 ___ _ 

720841·43 App._· ----

nac:ll ~: 0 7740201 
Sllwilonwqen: 0221 0551484 

-14.08.1979 

Nach § 6 i. V. mit §§ 15 und 19 d·!S aundes-Immissionsschutzgesetzes -

BimSchG - vom 15.03.1974 (BG6l. ~ s. 721) wird der Firma 

A. Nattermann & Cie. GmbH 

Nattermannallee l 

5000 Koln 30 

auf ihren Antrag vom 22.03.1979 die Genehmigung erteilt, au! ihrem 

Werksgelande in 

5000 Koln l, Nattermannallee l, 

Gemarkung Koln, Flur 126/127, 

eine Extraktionsanlage fur ca. 90 m3 

wasserige Extrakte ~u andern. 

Die Anlage ist entsprechend den Antragsunterlagen, die mit dieser 

Genehmigung durch Schnur und Siegel verbunden oder im einzelnen in 

der Anlage l bezeichnet s~nd, zu ~rrich:en und zu betreiben, soweit 

im folgenden nicnts anderes bestirnmt wird. 
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STATE TRADE SUPERVISORY omCE COLOGNE 

,..,.._._,......_,.._sc:._1p,o.a.1• 1• 
Apipf RSipt 
A. NUlmllallll & Cit. GmbH 
Nauamamiallcc 1 

omi:a 
Bb!!llefttbalm. 33 
(Adll:illistmiOD) 

sooo Coloaue 30 
..,_ 

Ol!lcia1 in cbarp 
Mr.RiClll' 

2120-99/88 Ri/Wk/Jr -14.071989 

Certificate gfaµthrn;pnon 

In accordance with § 6 in connection with § 15 of the Federal Emission Protection Law 
BimSchG. of 15.03.1974 (BGBL Ip. 721) the company 

A. Nattermaan & Cie. GmbH 
Nattermannallee I 
5000 Cologne 30 

is given authorization for its application of29.08.1988 to make material changes to 

their existing facility for the 
industrial-scale manufacture of 
medicaments or intennediate 
products for medicaments 

on its works premises at 

5000 Cologne 30 
N attermannallee 1 
Boundary Cologne-Milngersdorf 
Cadastral register 27. 

3-19-122 
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STAATLICH ES 
GEWERBEAUFSICHTSAMT KOLN 

• ,....,. ... ... ICill ....., t 

Gesen Empf1ng~bescn1inigunc 

Firma 
"'~·fii) 

Oiens1gebiude: ~ ', :ll. 
kl Blumen1nats1ra8e 33 ~ Ji Nattermann & Cie. GmbH 

Nattermennellee l 1 .. 116tOlnllaUll , ,= 

5000 Koln 30 
CJ An dtr Munze 12 - 18 
Cl Hiik:llr11ner Stra8e 2 - 4 
EITllCl'lbar lb HauotDaf'lnhOf m!t den 

u~ ,........ t-...., II""' , • 

$-NM- 5. 11. 17, 11 IMI "--'Vf'llWZ 

BHrlleiter: Herr Rieser 

K61n 

2120- 99/88 Ri/Wk/Jr f,(;( f.1989 

Genehmigunasbescheid 

Nach § 6 in Verbindung ~it § 15 des 8undes-Immissionsschutz

gesetzes - BimScnG - vom 15.03.1974 (8GB1. I S. 721) wird 
dei· Firma 

Nattermann & Cie. GmbH 
Nattermannallee l 

5000 Ktiln JO 

auf ihren Antrag vom 29.08.1988 die Genehmigung erteilt, 

auf ihrem Werksgelinde in 

wesentlich zu andern. 

F•rntD'•C"-r 

5000 Kciln 30. 
Nattermannallee 1, 
Gemarkung K6ln-MDngersdorf, 
Flur 27, 

die bestehende Anlage zur 
fabrikmaBigen Herstellung 
von Arzneim1tteln oder 
Arzneimittelzw1schenprodukten 

- 2 -

0121 I 17 •O · I 
Cvrc,.wan1 022' / "'!": •': -504 

F .. "ID'~P• na,•,. Oot"'SllCl'llul! 

/'022111 i40101 
51•••1•"'-·\Gt'" 0181 I 110 CJ 15 3-19-123 
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htNtf: 

lendl1""'tcleoll: 

on: 

Ta;: 

Anwnand waren: 

Extraktion von Taxu• b1cc1t1 

Basprachungaprotokoll 

Buro Dr. Loach 

l3.l.l992 

I!. Hai tmann GAA Jtc5ln 

H. Dr. Gunther 
H. Di:. Loach 
H. MCihlanbein 
H. D•ffur 
H. G11ainde 

G1n1haiqunq1t1rf 1h£1p !Qr dit Tag1u11gtr•k%ion 

Mit H. Heitmann wurd• uber d~n Einsatz von Butylac1t1t 
als Losunga111itt1l in d•r Extraktion gesprochen. 

Nech Aussage von H. Heitmann sollte zur Information 
eine Anzaige geml& 516 Abs.l BimSchG erfolgen, da das 
Tanklagar Gl4 fur Stoffa dar Gruppa A gaml& VBF 
zugalassen ist und im Gabiuda Hl4 nur in geachlosaanen 
Apparaturan mit dam Ldsunqsmittel gaarbeitet wird. R. 
Heitmann hilt den Einsatz von Butylacatat fur eine 
unwesentliche J.nderung des Extraktionsverfahrans. Die 
Vorscnriften nach VBF, VAwS etc. mussen auch in un11r1 
eigenen Inter•••• aingehalten warden. 

Ein Rundganq durch Hl4 schlo& di• 2asprechung ohna 
Anderung der obigen Mainung ab. 

Die Meldung an das GAA erfolgt erst wenn im Hause RPR '· 112. 
endgultig die Entscheidung zum Einsatz von Butylacetat .,.•~" ••r 
gefallan ist. 

Verteiler: Anwesende 
H. Scnw1mt.ke 
H. Dr. Hillboll :.r.ts. 

~ . / .''/ .... 

3-19-125 
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5 
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Gf'rman 
waste 
Key no. 
53 503 

n_a 

12 304 

55 370 

55 370 

55370 

55 370 

I p\ht.l\um-lt\ntlll9,I DOC ....... 
N 
....... 

Disposal of Waste streams from 10-DAB production 29.11.1993 

Disposal licensed licensed disposal/ Responsible dec:lantlon to 
t ransrort- company incineration Company license no. authorities 

Allowance No. "Date 
alcompostage Trienekens al W.U.R.M. Gmbll n.a. n.a. n.a. 

Robert·Bosch·Str. 8 Ulvelinger Str. IOI 
50769 Kiiln 41472 Neu5 
Uc~nse No. E J 1500760 

h) usage .>} RPR-yew-lann n.a. 
Stiicltheimer Weg 
50829 Koln 

waste W;\l<' r mu11icipaJ se-wcr Municipal Sewage n.a Preliminary 06.12.1990 
treatment plant bttroduction 
Stammheim allowance City 
Citvo(Coln.ne olCol....,e 

lncineralion Trienekens WESTl\B E 566 557 45 ()()()() 448 09.06.1993 
a. above Kanalstr. 71 

48432 Rheine 
~ncineration Trienekens Kleinholz E 113 1508 £009669 30.10.1992 

!I. above Westu(erstr. 15 
45356 Essen 

Incineration Trienekcns GVS II 191 394 80 E 0000 16 07.01.1993 
s. abowe Essener Str. 

68219 M111111helm 
Incineration Trienekens Widdig £38232063 WWA03S 21.07.1992 

s. abowe Marlrusslr. 60 
53859 Niederk-1 

Incineration Trienekens GVS 11191394 80 EOOOOl6 07.0l.93 
s. •bowe Essener Str. 

68219 Mannheim 



-
LE DIRl!C"l"2UR DI! V. PRl!Vl!NTION 
Ol!S POLLUTIONS ET DES RISQUES 

Nellilly, tc 2 tl D ~C. 1993 

Attestation d• conformit6 l la r6qlementation en ma.titre 
d'tinvironnement 

Le lite RHONE-POULENC RORER de VILLENEUVE LA GARENNE, 6tablis1ement 
clas16, est 1elon la r6qlementation 1ou1 l• contrOle technique 
permanent des service• administratifs comp6tents : Service Technique 
des Installations Clas16e1, Direction R6qionale de l'Industrie, de la 
Recherche et de !'Environnement, Aqence de l'Eau. 

Les r6sultats de ce contrOle montrent que les fabrications en place, 
de1tin6es l la production de BHE (Boc Hydroxy Ester) chalne lat6rale du 
DOCETAXEL, sont r6ali16•1 sur ce sit• conform6ment aux r6glementations 
en vigueur, en matitre d'environnement. 

En foi de quui, je 1ou1siqn6, LEGRAND Henri, Directeur de la Pr6vention 
des Pollutions et des Risques, certifie que le site RHONE-POULENC RORER 
de VILLENEUVE LA GA.RENNE respect• les obligations de la 16qi1lation 
fran9aise pour la protection de l'environnement. 

En cons6quence, la pr61ente attestation a 6t6 r6dig6e pour ·servil: et 
valoir ce que de droit. 

Fai< l NEOILLY, le "'1/T// 
~he RHONE-POULENC RORER site of VILLENEUVE LA GARENNE whicD-l~~~anM!lfl 
classified according to the French regulations, as under the permanent 
technical control of competent administrative departments : Technical 
Department for Listed Facilitie1, Regional Department of Industry, 
Research and Environment, Waste Water Treatment Agency. 

The results or this control demonstrate that 
operations in place leading to the production of 
ESTER) part of DOCETAXEL are conducted on this site 
current environmental regulations. 

the manufacturing 
BHE (BOC HYDROXY 

in compliance with 

the 
that 
the 

:n witness whereof, I undersigned, LEGRAND Henri, Director of 
Department of prevention of pollution and risks, certify 
RHONE-POULENC RORER site of VILLENEUVE LA GARENNE fulfill 
requirements of the French regulations with respect to environment 
protection. 

Consequently, the present certificate is issued to be worth and used 
:or whatever purpose by whom it may concerr •. 

Li::.:::::: .... :':.:: . ·-, 

NEUILLY, le 



MINISTERE DE L'£NV111.0NHSM£N'J' REPUBLlQUE FRAN~AlSE -
!.£ OtR.EC'ntJR OE I.A PREVENTION 
DES POU.t.mONS ET DES llISOUES -

Nellilly, le 2 8 0 EC, 1993 

Att•1tatio~ de confo:cmit6 l la r6glem•ntation en mati•re 
d'environnement 

Le lite JU!ONE-POULENC RORER de VI'l'RY-sur-SEINE, 6tablis1ement cla116, 
est selon la r6glementation sous l• contrOle teelutique permanent des 
services adm.i.nistratif1 comp6t•nta Service Technique des 
Installations Class•••, Direction Rtgionale de l'Induatrie, de la 
Recherehe et de l'Environnement, Ag•nce de l'Eau. 

Les rtsultats de ce contrOle montrent que lea fabricatj.ons en place, 
destintes ~ la prod~:ction de OOCETAXEL at de solution vrac de TAXOTERE, 
sent r6alis6es sur ce site conform6ment aux rtglementationi en vic;ueur, 
en mati•re d'environnem•nt. 

En foi de quoi, je soussiqn6, LEGRAND Henri, Directeur de la Prtvention 
des Pollutions et des Ri1que1, certifie que le site RHONE-POULENC RORER 
de VITRY-sur-SEINE respect• les obligations de la l6gislation fran~aise 
pour la protection de l'environnement. 

En cons6quence, la pr6senta att•station a 6t6 r6dig6e pour servir et 
valoir ce que de droit. 

Fait l NEUILLY, le 

The RHONE-POULENC RORER site of VITRY-sur-SEINE which 
classified accorcing to the French regulations, as under the 
technical control of competent administrative departments : 
Department for Listed Facilities, Regional Department of 
Researcr. an~ Environment, Waste Water Treatment Agency. 

if r;.( 
I '.· I , 
is' duly 
permanent 
Technical 
Industry, 

The results 
operations in 
solution are 
environmental 

of this control demonstrate 
place leading to the production 

conducted on this site in 
regultions. 

that the manufacturing 
cf DOCETAXEL and TAXOTERE 
compliance with current 

In witness whereof, I undersigned, LEGRAND Henri, Director of the 
Department of prevention of pollution and risks, certify that 
RHONE-POULENC RORER site cf VITRY-sur-SEINE fulfill the requirements of 
the French regulations with respect to environment protection. 

Consequently, the present certificate is issued to be worth and used 
for whatever purpose by whom it may concern. 

NEUILI,Y, le 

2 l:J DEC. 1993. 



~RE 
PAYS DE LA LOIRE 

lllllCllON llGllONAU 
Dl L 'llllUllllll. Dl LA llCllllCMI 
Er DI L 'INYlllONNIMIHT 

ATTESTATION 

- -·----

....... ~.~~~ 
l"l N,VIRONNI Ml Nl 

Nuw, le 21 OC1obrc 1993 

La piuclucaionde DOCETAXJ!l..(malim ICl.ivcplwmaceuUq•1)1'1Uec1•1111r le lite de I& aoci616 SERIPHARM 
au Mau (Sarlll• • PRANCE). Celle uainc, II en panicuJi11 le prodd6 de produe11on de DOCET AXEL rapec11 lcs Joi• 
11 lu n&Ja flln~ -I hnvirollllcmen1 et II Ma&rilt 11 1Ai1 fobj11 d"inspo<1ions ril'!liera ~ nouc service. 

DOC%1"AXE1. (pharmaceulicaJ eciive dru1 aubmuce) is maalllacturcd by SERIPHARM 11 llleir factory in Le . 
Mans (Sarllle - FRANCE). Thia plln1 C'Olllplla will! .lnadl cnvironm11111al and 11l11y rcaulallans. llld is replarly 
irllpeclld by oar doplnm111L 

Pr le direc11111 11 par deltsalian. 
Le cllef du aervice resianal 

4$.d~ 
D111i1 BERTEL 

Affair• suivie par monsieur Gerard PRIGENT, 
adjo1n1 IU chef du service reg1on1I de l'envitoMemenl ind..alliel - rel. : GP,'FG/ENV/9j.S65 

DIRECTION 
3, rut Marcel Sembal · 44CM9 NANTES C1a1a 04 • T•I. 40 '4 12 00 • T•ltCOP•• 40 73 •e 84 

3-19-174 



~RHONE-POULENC RORER 

llHONl·POUL.aNC 11011111 UMITID 

llAINHAM llOAO SOUTH 
OAGINHAM UllDC llM 10 'IXS 
TtL: 081°911 3080 
TUC. 21111 lll'DACIN G 
llEAX. 011·513 21•0 

CERTIFICATION OF ENVIRONMENTAL COMPLIANCE 

RhOn•Poulenc Rol'9r certlflH lh1t It II In compll1nce with, or on 1n enforce1ble 1c:1edule 
to be in compll1nce with, 111 emi11ion 1"11qull'9ment1 111 forth In 1ppllC1ble federal, 11111. 1nd 
le1C1I 1t1tutt1 1nd 19gul1tion1 11 -11 11 ptmiltl, con1tnt dec:rH1, lhd administrltive orders 
1ppliC1ble to lht handling and subHquent filling of T1Xottl'9 into Yia!s 11 Ill facilities in 
01genhlm, United Kingdom. 

For 1nd on beh1lf of 
RhOnt-Poulenc Rorer 

Date I 



~RHONE-POULENC RORER 

RHONE-POUL.ENC RORER PRINCIPES ACTIFS 

35. AVENUE JEAN JAUAES 
1231$ VIU!NEUVE·LA-GAllENNE Cl'Oi!.X 
ru,: (IJ <6.15.11.11 ·FA:!.: (1) <l.!l.f'.11 

HISTORICAL SITES AND ENDANGERED SPECIES 

There are neither historical sites nor nonnally resident endan1ered species located within 
such a radius that they will be affected by : 

1) The nonnal operation of the site. 

2) The consequences of any reasonably foreseeable emergency :m the site. 

Several historical buildings are situated about 1.5 km from the site ar:d are no: endangered 
by an incident on the site. 

For and on behalf of 
Rhone-Poulenc Rorer 

JC.CRUBEZY 
Plant Manager 

y ~~v1c-
G. DEPOST 

Safety and EDviromnental Manager 

3-19-254 
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INTERNAL SAFl:'l'Y DATA SHEET 
RHONE-POUX.EMC RORER CENTRAL RESEARCH 

500 Arcola Road, Colle9evilla, PA lt,26-0107 
EMERGENCY TELEPHONE: 215-454-5606 

TAJCOTERE Last Revision: 05/27/9' 
Printout Date/Time: 06/27/94 11:15 

-----------------------------------------------------------------------------SECTION 1 CHEMICAL IDENTIFICATION 

---------------~-------------------------------------------------------------COMMON NAME: TAXOTERE 
SYNONYMS: RP 56976, Docetaxel 
INTENDED USE: Antinaoplastic - TUbulin DepolYlll•rization Inhibitor 

------------------------------------------------------------------------------SECTION 2 COMPO'SITION/ INFORMATION ON INGREDIENT ( S) 

-----------------------------------------------------------------------------CHEMICAL NAME: '-acatoxy-2a-banzoyloxy-5(3,20-epoxy-1,7b,10b-trihydroxy-t-oxo 
tax-11-ene-13a-yl-(2R,3S)-3-tert-tiotoxycarbony111111ino-2-
hydroxy-J-pheny1propionat• 

F~l'<MULA: C43 H53 N 014 CAS NUMBER: 114977-28-5 
EXPOSUJU: CONTROL LIMIT: N.A. m9/m3 PB•ECL: 4 

-----------------------------------------------------------------------------SECTION 3 HAZIJU>S IDENTIFICATION 

-----------------------------------------------------------------------------APPEARANCE/ODOR: 

POTENTIAL ACUTE 
HEALTH EFFECTS: 
BASED ON 
AVAILABLE PRE
CLINICAL DATA: 

Coar•• whit• to off-white powder 

INGESTION: Extremely toxic by in;estion. 

SKIN: Non-irritating to th• •kin. 

INHALATION: Expected to be extremely toxic by inhalation 
but atudi•• not yet complete. 

EYES: Moderately irritatinq to th• eyes. 

POTENTI~L OTHER HEALTH EFFECTS 
BASED ON AVAILABLE DATA: In •hort•term •tudie•, this compound effected 

t••t animal• nervou• and i1111une system•, 
intestinal linin9 and test••· Ba••d upon 
initial •cre•hs, it is unclear whether it has 
potential for causin; cancer. specifically, 
sub-chronic studi•• in mice and doqs revealed 
a potential for neurotoxicity (NOEL • 6 
1119/1112), •Y•losuppression and leucopenia (I.OEL 
• J 1119/1112-dy), necrosis or th• intestinal 
epitheli1111 (NOEL• 6 1119/m2-dy), testicular 
atrophy (NOEL • 6 •9/m2-dy) and lY111phoid 
or9an depletion (NOEL • 3 m9/m2-dy). Alll•• 
teats w•r• na9ative. Other qenotoxicity 
a•S•Y• war• positive. Th• Guinea-pi; 
Anaphylaxis assay was na9ative. 

-----------------------------------------------------------------------------SECTION 4 FIRST AID MEASURES 

-----------------------------------------------------------------------------FIRST AID FOR ACCIDENTAL INGESTION: Seek medical attention. Induce vomiting 
only as directed by medical personnel. 
Never give anythin9 by mouth to an 
unconscious parson. 

FIRST AID FOR SKIN EXPOSURE: In case of contact, flush skin with 
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FIRST AID FOR INHALATION: 

FIRST AID FOR EYE EXPOSURE: 

plenty of wat•r. Remove contaminated 
clothin; and waah before re-use. Seek 
medical attention it irritation persists. 

If inhaled, remove to tre•h air and seek 
medical attention. It not breathing, 
give artificial respiration it trained 
and willing. It breathing is ditticult, 
give oxygen. 

Immediately tluah eye• with plenty of 
water tor tittaan minutes. Seek medical 
att•ntion it irritation p•r•i•t•. 

NOTES TO PHYSICIAN: No treatment note• are available in addition to chronic 
affect• information. 

-----------------------------------------------------------------------------SECTION 5 FIRE FIGHTING MEASURES 

-----------------------------------------------------------------------------FLASH POINT: N.A. F LEL: N.A. ppm UEL: N.A. ppm 

FLAMMABILITY CLASSIFICATION: N.A. BURN RATE: N.A. 

TOXIC GASES POTENTIALLY 
GENERATED IN A FIRE: co, C02 and oxides of nitrogen may b• generated in 

a !ire. 

EXTINGUISHING MEDIA: Thia i• an experimental compound and the phyaical 
propertiaa have not yet bean tully characterized. 
Foam, water apray, carbon dioxide or dry chemical 
type fire extinquiahera may be uaed. 

;rRE FIGHTING INSTRUCTIONS: Keep paraonnel removed from and upwind of fire. 
wear !ull tirefiqhting turn-out qear (full 
bunker qaar) and self-contained braathinq 
apparatua (SCBA). 

-----------------------------------------------------------------------------SECTION 6 ACCIDENTAL RELEASE MEASURES 

-----------------------------------------------------------------------------Appropriate peraonal protective equipment as par aaction 8 ahould be 
utilized by any individual involved in spill clean-up. Clean-up all •pills 
immediately. If dry, recollll!lend uae of HEPA vacuum or, if not available, 
carefully scoop and containerize material. I! liquid apill, dike or divert 
from any drain or pathway to the outaid• environment, then abaorb on paper 
towels or other abaorbent material depending on the aize o! the spill. Then 
wet area with water or other appropriate aolvent C••• aection 9) and wipe up 
with paper tcwels. Repeat thi• procedure three time•. See section lJ for 
specific dispo•al recommendations. 

-----------------------------------------------------------------------------SECTION 7 HANDLING AND STORAGE 

-----------------------------------------------------------------------------HANDLING PRECAUTIONS: Wash thoroughly after handling to avoid accidental 
trans!er of the compound to food that may be 
aubaequently inqested. Keep hands away !rom face 
when handling compound. 
Do not qet compound on skin or on clothing (see 
section 8 !or proper gloves) . 
Co not breath dust, vapor or mist. Keep container 
closed when not in use. Use with adequate ventilation 
(see section 8 tor proper engineering cont~olJ. 
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Avoid contact with ey•• (••• aection 8 tor proper eye 
protection) . 

STORAGE: Store in a tiqhtly closed container in a cool, dry location out of 
direct aunliqht. 

-----------------------------------------------------------------------------SECTION 8 EXPOSURE CONTROLS AND PERSONAL PROTECTION 

-----------------------------------------------------------------------------ENGINEERING CONTROLS: Handle all powder fol"ID• of thi• compound in a 
qlovabox or othar total containment system. Solutions 
or suspensions may be handled outside of a qlovabox 
with appropriate apill protection and solvent 
resistant gloves. 

P[RSONAL PROTECTIVE EQUIPMENT: 

SKIN PROTECTION: i.atax glovaa or qloves ot equal or qraater protection are 
recommended tor handlinq th• powder. Gloves specifically 
impervious to the solvent being used should be worn it 
handling solutions or auapanaiona of this compound. 
co~tact R. Stevana at 215-454-3191 tor specific glove 
information at the Collegeville site. 

RESPIRATOR: An approved and properly titted, full-face, 
nagativa-preaaura HEPA tilter respirator or respirator of 
equivalent or qraater protection is raco111111ended tor 
laboratory scale handlinq of the compound to control 
exposure below any parmiaaibla exposure limit if 
enginearinq control• are not being used. 

EYE PROTECTION: Safety qlasa•• required. Go9gl•• recommended it potential 
exists for direct exposure to dusts or splashes. 

-----------------------------------------------------------------------------SECTION 9 PHYSICAL AND CHEMIC>.1. PROPERTIES 

-----------------------------------------------------------------------------pH: 6.5 VAPOR PRESSURE (111111 Hg): N.A. 
BOILING POINT (oC 760 l!llll Hq): N.A. 
SPECIFIC GRAVITY (H20 • 1): l. 
MOLECULAR WEIGHT: SOi.89 

VAPOR DENSITY (Air • l): 
MELTING POINT(oC): N.A. 
LOG P: N.A. 

N.A. 

SOLUBILI~Y: Solubility in water approximately 0.1 mg/ml, in methanol (20 Cl 
- soluble, in OMF/DHSO (20 C) trealy soluble and in 
dicnloromethana (methylene chloride) (20 C) sparingly soluble. 

SECTION 10 STABILITY AND REACTIVITY 

-----------------------------------------------------------------------------No siqnificant degradation - buffered solution(pH 2.7-7.9). Degraded to sot 
in 14 days - 5:95/CHJCN:O.lN HCl. Degraded instantaneously -
32:68/CHJOH:O.lN NaOH. 

-----------------------------------------------------------------------------l:ECTION ll TOXICOLOGICAL INFORMATION 
-----------------------------------------------------------------------------ACUTE PRE-CLINICAL TOXICOLOGICAL INFORMATION: 

STUD~ SPECIES ROt:TE RESULT 
------- ------

Acute Mice iv aLDSO approximately 
JO mg/kg 

Acute Rat po > 2000 mq/k9 
-----------------------------------------------------------------------------
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SECTION 12 ECOLOGICAL INFORMATION --------------------------------·--------------------------------------------ECOTOXICITY: Studi•• in proqreaa. 

ENVIRONMENTAL FATE: 8aaed upon water solubility and Loq P (Octanol/Water 
partition coefficient), this compound ahould partition 
to thr. aquatic compartment fairly excluaively. 
cont ;.rmatory atudiea are onqoinq. 

-----------------------------------------------------------------------------SECTION 13 DISPOSAL CONSIDEJIATIONS 

-----------------------------------------------------------------------------Waate muat be di•poaed of in accor~ance with federel, atate and local 
environmental requlationa. In~ineration i• the preferred method. For 
apecific colleqeville •it• information, contact c. Fillmore at 215-454-5609. 

-----------------------------------------------------------------------------SECTION 14 TRANSPORT INFORMATION 

-----------------------------------------------------------------------------This is a reserach compound that ha• not been fully characterized. It has 
not yet been.deaiqnated a DOT hazard claaa, label or placard but should be 
handled in a apill aituation as if it were placarded aa poiaonous. It has 
not yet been aaai~ned a U.N. number nor product RQ. 

-----------------------------------------------------------------------------SECTION 15 REGULATORY INFORMATION 

-----------------------------------------------------------------------------This compound is experimental and as auch is not apecifically listed under 
RCRA, SARA Title J, CERCLA and TSCA but may meet the critieria of a 
hazardous subatance under OSHA (aee 29 CFR 1910.1200) or RCRA (aee 40 CFR 
261.20-24). The toxicoloqical and physical propertie• have not as yet been 
fully characterized. 

-----------------------------------------------------------------------------SECTION 16 OTHER INFORMATION 

-----------------------------------------------------------------------------Prepared by Rhone-Poulenc Rorer Central Research - Department of Safety and 
the Environment. If further \nformation or clarification is needed call o. 
Eherts at 215-454-5606. 

-----------------------------------------------------------------------------THE INFORMATION CONTAINED HEREIN IS BASED UPON DATA CONSIDERED TRUE AND 
ACCURATE. RHONE-POULENC RORER CENTRAL RESEARCH MAKES NO WARRANTIES, EXPRESS 
OR IMPLIED, AS TO THE ADEQUACY OF THE INFORMATION CONTAINED HEREIN. THIS 
INFORMATION IS OFFERED SOLELY FOR THE USER'S CONSIDERATION, INVESTIGATION 
AND VERIFICATION. 

PREPARED BY RPRCR DEPARTMENT OF SAFETY AND THE ENVIRONMENT - COLLEGEVILLE. 
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Consult #297 (HFD-150) 

TAXCTERE Docetaxel for Injection 

A r~view did not reveal names which look or sound like the 
propc~ed name other than Taxol which is not thought to be 
sufficiencly similar that an objection should be raised. 

The similarity to the established name was noted but will not be 
objected to since a precedent was established with the approval 
of Taxol as a proprietary name. 

The Committee has no reason to find the proposed name 
unacceptable. 

CDER Labeling and Nomenclature Committee 

--~~---=-----?&/J---............_. __ , Chair 
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NOV I 8 1994 

NOA 20-449 

Rhone-Poulenc Rorer Phanneceutlcala, Inc. 
&00 Arcola Road 
Collegevl~le, Penn1ylv1nl11 19426 

Attention: Frank Vlvllt, M.D., Ph.D. 
Director, Regulatory Affllira 

Deer Dr. Vivet: 

Ple111e refer to your pending July 27, 1994 new drug eppllcatlon aubmitted 
under 1ectlon 606(b) of the Federal f(lod, Drug and Co1metic Act for Taxotere 
ldocetaxell for Injection Concen1r11te. 

We also refer to your amendments dated October 7 end 13, 1994. 

To complete our review of the Chemlstrf sectiona of your aubmission, we 
request the following: 

, 
' . 

2. 

Please clarify the regulatory reference batch for docetaxel. The 
1tructure elucidation end charecterlz3tlon 1ectlon Identifies batch 
number OP10 PROC 92229 as the batch used for collection of 
these data. However, the reference standard section descl'lbes 
batch number 20 PROC 93104 (PRS-120) as the official referenr.e 
lot. It Is normally required that those data submitted for the proof 
of structure and those used to characterize the drug substance 
physical properties are obtained from the reference batch proposed 
for use In anelvtlcal testing. Explain this discrepancy end provide 
Information to link the batch used In the structure elucldratlon to 
the reference lot proposed for an11lytlc11I methods. 

Have further solid t·~•te studies been performed In non-aqu11ous 
solvents to determln' the pfocllvlty of docetaxel to form other 
solvates, hydrates or polymorphic forms7 Describe these studies 
and results. If these studies Indicate that other solid state forms 
are possible, It may be neceuary to examine the stability of these 
solid state forma to ensure that materiel will remain within 
acceptable limits throughout the retest period. We ere particularly 
concerned about polymorphs which may form In non-aqueous 
solvents, such as polysorbate 80, due to the drug product 
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formulation. 

3. A alngle apeclea of Yew ahould be Identified end utilized In the 
laolatlon of 10-DAB. The purity profile of the apeclea chosen 
should be Investigated end compared to the literature for 
lmpurltlea with potential edverae toxlcltlea. Adequate methods 
end specifications should be proposed for the 10-DAB to ensure 
that tho1e Impurities which may be 1 concern ere adequately 
controlled and are not Introduced Into the manufacturing process 
In unacceptable amounts. 

4. For semi-synthetic products derived from natural sources, the 
regulatory stertlng material ls considered to be the raw natural 
material (refer to the Center's Drug Substence Guldellne). The 10· 
DAB laoleted from the raw plant source should be considered a 
rlvotal Intermediate In the process. Acceptance specifications for 
the Yew needles described for use In the RPR Germany faclllty ere 
not acceptable. The following additions end revisions should be 
Included In the specifications. 

a. · · · A complete Botanic-description should be provided for each 
species of Yew which Is proposed for use In the Isolation of 
10-DAB. This description should Include the type of foliage 
used te.g. twigs NMT 2 cm) as well as physical, 
microscopic end cellular examinations to ensure that the 
species chosen for use In the process are adequately 
Identified. This description should be capable of 
distinguishing different Yew species found In the regions 
where plant material ls collected. 

b. Provide a more praclse description of •Foreign Matter•. 
Thia should lncluda all material which la not the single 
species of Yew selected for use In the manufacturing 
process. 

c. A specification for the Aaaay should be proposed and 
Include e minimum concentration of 10-DAB In the raw 
plant material. This 1p•clflcatlon should be supported by 
manufacturing data which demonstrate that the 
manufacturing process Is capable of extracting material 
suitable for use for production of docetaxel. 
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d. The HPLC method used for A11ay of the raw plant material 
ahould be submitted In detail and contr.in appropriate 
validation data. 

e. A complete purity profile should be provided for each 
1pecle1 of Yaw proposed for use In the Isolation procedure. 
All algnlflcant Impurities should be Identified and compared 
to literature references for known toxicity; submit all 
literature references used In the analysis. Of particular 
concern are lmpurltle1 with known or suspected toxicities 
and pharmacological activltle1 which differ from those of 
docetaxel and which may not be detected by the proposed 
analytical methods used for the 10-DAB and/or docetaxal 
drug 1ub1tanca. 

6. With regard to the tasting protocols for reagents and aolventa, It la 
unclear whom the testing la conducted by prior to use In the 
proce11. Are teat results accepted based on certificate of analysis 
or la all testing performed by Rhone-Poulenc Rorer? 

6. We acknowledge the designation of drug substance manufacturing 
steps as critical manufacturing steps. 
However, 1tep1 which Involve chiral resolution of the 1ld1:1 
chain and ammonoly1l1 should also be considered a critical step 
for purs:o1e1 of In-process control and validation. The production 
of RPR 104493 (side chain key Intermediate) with adequate 
1tereol1omeric purity la controlled by these process steps. 
Failure to adequately control these manufacturing steps may result 
In dia1tereomera of docetaxel for which the ability of the analytical 
methods to detect have not been adequately demonstrated. 
Additional data on the chromatography steps should also be 
provided and these 1tep1 should be r"naidered critical purification 
steps. 

7. Additionally, tha intermediate RP 67373, which results from the 
coupling of RP 88839 and RP 108278, should t,ie considered a 
Key Intermediate and a1 such will require appropriate test methods 
and 1peclf\catlons. We further note that under the definitions 
described In the Center' 1 1987 Guideline 1or the Submission of 
Supporting Documentation In Drug Applications for the 
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Manufacture of Drug Subswnces, the 10-DAB must be considered 
a Pivotal Intermediate and should be controlled In an appropriate 
maMar. · 

8. The drug substance manufacturing Is not adequately described tor 
the purposes of regulatory contrr.i. In resubmitting the description 
for the preparation of docetaxel tl.'e following l11ue1 should be 
considered. 

a. The literature has demonstrated that the purity profiles of 
Yew extracts obtained from different species are 
signlficantly different. The purity profile has also been 
reported to differ with the region and time of year In which 
the plant la collected. The Isolation of 10-DAB should be 
conducted using a specified species of Yew collected from a 
specified region end under specified climatic conditions. For 
each 1pecle1 proposed for the process, the purity profile 
should be determined and controlled. The methods used 
should demonstrate the ablllty to control potentially toxic 
Taxane1 and Taxlne1 which may be present. In addition, 
the Isolation process for the 10-DAB should ba described In 
greater detail baaed on the use of a slngle species of Yew. 
Data to support proposed variations In the process and 
rework procedures should be provided. 

b. We are troubled, and extremely concerned, by the 
differences In purity of the two 10-DAB 1ource1. At this 
time, we prefer a conservative approach and recommend 
that only the lndena 10-DAB be utilized In the 
manufacturing proce11. If you desire to continue 
manufacturing docetaxel by the alternate manufacturing 
process devised for APR 10-DAB, we request that you 
provide purity profile Information on each Intermediate and 
tor each chro1natography step. The purity profile of the 
Intermediates derived from the lndena and RPR 10-DAB 
should be compared .and any differences justified. The 
Intermediates obtained at each step 1hou!d be comparable. 

c. A target amount and range for each reagent or solvent used 
should be specified for all drug subatanco manufacturing 
process steps. The proposed ranges should be justified 
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with appropriate data or baaed on CGMP considerations. 
Data provided should be from pilot or commercial scale 
demonstration batches. 

d. Baaed on the target amounts and ranges for reagents, 
solvents and Intermediates, a protocol for adjusting the 
amounts baaed on the reaction scale should be provided. 
Thia protocol should clearly describe how the relative 
amounts of reagents and solvents wlll be adjusted with 
changes In the scale of the process. 

e. An expected chemical yield, range and purity (If appropriate! 
should be specified for each process step. Reactions which 
yield an abnormally high or low amount of product should 
be lnvettlgated. 

f. For each process step a maximum time should be specified 
for that unit operation or process. These times should be 
justified with appropriate data. 

· g. For reaction 78, specify the concentration of hydrochloric 
acid used In the process In addition to the amount and 
ranges as dlicuaaed above. 

h. With regard to the chromatography manufacturing steps, 
provide data to justify the reuse of •lllca gel columns for 12 
consecutive manufacturing processes. These data should 
Include a demonstration of the ability to remove any residual 
substances from the silica gel and a determination of the 
column efficiency after multiple uses. 

I. Data ihould be provided for step 9 to demonstrate the 
complete removal of residual dlcyclohexylcarbolmlde, 
dlcycloh11xylurea and pyrrolldinopyridlne from the process. 
Adequate controls for these reagents or by-products may be 
necessary for routine control. 

). For step . chromatography of RP 56976, desc~it-e the 
disposition of column fractions which do not meet the 
requirements for coll1tction and mother liquors from 
crvatallizatlon. Recombining fractions with virgin batches of 
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drug aubatance or Intermediate la unacceptable and all 
recovered fractions or mother llquora ahould be held and 
aaalgned a discrete batch number. Thia tVPe of activitV la 
considered a rework and should be supported by aubmiaalon 
of appropriate dine In an amendment to this application or 
as a post-approval supplement. 

k. For process step . provide data to support the proposed 
reprocessing of column fractions and mother liquors from 
the crystallization. The mixing of raw RP 66976 with 
chromatography tractions from the previous batch and the 
mother liquors from the previously crystallized material is 
unacceptable. These tractions should be held as a discrete 
batch and data provided to demonstrate that the recovery 
process provides drug substance of comparable purity 
profile and chemical properties. 

9. With regard to the acceptance apeclficationa and tests tor the 
crude Yew Biomass used In the Isolation of 10-DAB, we have the 
following requests. 

a. Al :orevloualy stated a single species of yew should be 
identified and qualified in the process. .Appropriate 
Identification and eppearance testing ahould be submitted to 
ensure appropriate control over the manufacturing process. 

b. A specification for the twig size which is acceptable for 
manufacturing ahould be provided along with justification 
for the selection. 

c. The residual water content appears, in our opinion, to be 
excessive for the dried plant material. Provide some 
justification for the proposed residue upon evaporation 
specification with special attention to possible mold growth 
on the packaged biomass. Evidence that this level of 
moisture Ja low .enough to.prevent mold growth during the 
proposed storage period should be provided. A maximum 
ator11ae time period should also be stated in the application 
and ent'lrced. ,.. , ! ·:Js'. 

10. We are highly concerned with the assay specification for the 10· 
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11. The specification for Appearance should state that tha 
materlal 11 tree of vlalble contamination. 

b. For the HPLC Identity test, a stated variation for the 
retention time should be provided In the appllcatlon. 

c. We require that routine testing and appropriate limits be 
eatabllahed for acetic acid, cyclohexane, ethyl acetate •• 
well ea ethanol. Please provide supportive data on the 
solvent levels found In, at lealt, the last 10 batches of drug 
subatilnce. These solvents should be routinely controlled at 
appropriate levels as a result of their use In the later 
manufacturing steps. 

d. A specific teat for Zn should be developed and an 
appropriate spflciflcatlon proposed. 

e. Impurity limits will require modification as described below. 

f. With regard to the specifications for color In a methanol 
solution, we request that you report data In quantitative 
units end not as conforms. In addition, data should be 
provided to demonstrate that the proposed specification Is 
suitable and meaningful aa·a method of controlling the drug 
substance quality. 

17. With regard to the drug substance HPLC assay method 
(RPR/RD/CRVA/AN-6937), we have the following comments and 
requests. 

a. The suitability test should be based on the ability to 
separate RP 56976 ldocetaxell and RPR 102512 
Ct,..•0.90). The purpose of this teat is to establish that the 
drug substance and impurities are adequately resolved. We 
fall to see how the naphthalene used as an internal 
reference In this telt provides aasunince that related 
substances are resolved by the method •. 

b. Note that the ICH guideline on impurities In drug substance 
ii still in draft and has not been completely Implemented by 
the Agency. We do not feel that under the current 
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atandards of technology that a 0.2% limit of quantltatlon Is 
acceptable. Literature references have clearly demonstrated 
that Taxanes are detectable and quantlflable at levels more 
than 10 fold below that clalmed In your method validation. 
We recommend that linearity should be examined with a 
greater Injection quantity using equivalent volumes. 1lle 
quantity of material Injected (10 ugl has not been 
adequately justified by validation data. 

c. The method of evaluating the limit of detection and 
quantltatlon should be fully explained. Is this calculated 
from the base line noise or the baseline noise plus 
corrections for drift7 We do not recognize the use of base 
line drift in this calculation. 

d. With regard to the method sensitivity, we do not believe the 
method is adequately sensitive to detect impurities at 
appropriate levels. Limits of quantltation should be at least 
0.05% unless adequately justified in the application. Whlle 
the ICH draft guideline states that impurities below the limit 
of quantltation need not be specifically reported, the 
guidance also states that the method must be capable of 
detecting and quantitating Impurities at appropriate levels. 
We also must note that methods are published for similar 
Taxanes which have substantially lower limits of 
quantitation than those proposed by your firm. We 
encourage further development of this method, after which, 
discussion with the Division is recommended. 

18. We are concerned with a number of potential impurities and 
degradation products which have not been demonstrated to be 
detectable by the analytical method proposed for regulatory 
control, based on the limits of detection and resolving ablllty of 
the method. Of primary concern are the following: 10-DAB (RP 
613371: RP 73079 lllght degradation product); RP 70653 and 
other Troe protected species Cmono-, di, and tri-substltutedl: 
products resulting from the hydrolysis of the B ring benzoate and 
the C ring acetate; products resulting from the acid catalyzed 
oxetane ring opening; possible existence of Taxines Introduced in 
the Isolation of 10-DAB; and, other Taxane derivatives which may 
result from those impurities detected In the Yew species selected 
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for manufacturing. At this time our confidence In your proposed 
method Is limited by these concerns. 

19. In addition to the need to develop methods to detect those 
Impurities discussed In the comment above, the Impurity limits 
proposed for the docetaxel as specified are unacceptable. 
Impurity limits are controlled from two perspectives, the 
pharmacologlcal/toxlcologlcal and the manufacturing control 
aspect. In no case should Impurity limits be above those which 
have been demonstrated to be safe In animals and man through 
pre-cllnlcal and clinical studies. In addition, the manufacturing 
capability and nece111ty to apply appropriate controls may require 
lower limits based on the batch history. We therefore request that 
the following changes be applied to the Impurity limits for 
docetaxel. 

a. The total Impurity limit should not exceed 1.5% for all 
-measurable peaks (note the comments on the analytical 
method and the limit of quantltatlonl. This was the amount 
observed In Batch FCH 160 and exceeds any total amount 

·observed In the last 20 batches manufactured to date. 

b. The limit for RPR 101118 should be reduced to NMT 
0.20%. Batch number 03-PROC-92174 contained up to 
0.2% (listed as <0.2%), however, recent manufacturing 
(last 10 batches) Indicated that material can be produced at 
high levels of purity with less than 0.05% noted. 

c. For the limit on RPR 102049, a purely process related 
lmpu.lty, the manufacturing data from the last 20 batches 
Indicate that this Impurity has not been found above the 
0.05% level. We request that this compound be limited as 
an •other. related Impurity• to less than 0.20%. 

d. For the limit on RP73077, our analysls shows that this 
Impurity has been studied In the major toxicology and 
clinical studies at the 0.2% maximum amount. Early 
batches clr1med to have been used In pre-cllnlcal 
pharmacology studies did contain 0.3% of this Impurity; 
however, these studies are not clearly Identified and our 
pharmacologist cannot determine the qualification status of 
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. this degradant. If these early pre-clinlcal studies are 
provided, a llmlt of 0.3% may be permitted. 

20. Provide a more detailed listing of all pharmacology, toxlcology and 
clinlcal studies which· have been submitted to suppon the 
application and the corresponding batch of drug substance end 
product used In those studies. 

21. We have the following comments and requests regarding the Drug 
Substance Stability protocol and data. 

a. Stability results Indicate that the level of Impurity RPR 
102049 increases over time and that some of the room 
temperature and refrigerated batches have failed due to this 
Impurity. Our concern Is that RPR 102049 Is listed as 4-
acetoxy-2-benzoyloxy-13-cyclohexylcarbamoyloxy-5,20-
epoxy-1, 7, 10-trihydroxy·9-oxo-tax·11-ene. This is a 
cyclohexylcarbamate species which can only arise as a 
byproduct of the dlcylcohexylcarbolimide mediated coupling 
reaction I . Provide a sclentlflC' explanation to 
account for the dramatic change in this impurity over time. 
Are any other cyclohexylcarbamate species detected in the 
drug substance which are not associated with Taxanes7 

b. Data provided for stability studies should be analyzed using 
an approved statistical analysis protocol which Is based on 
the cornmerclal scale data. Submit a proposal for statistical 
analysis of the drug substance stability data. Please refer to 
the Stability Guideline and utlllze the statistical programs 
available from the Division of Biometrics in the Center for 
Drug Evaluation and Research. 

c. Based on the commercial scale data provided, the retest 
date should be no greater than 6 months. Once 12 months 
of data are available, the retest date may be extended to 1 2 
months, provided an approved statlstlcal analysis is used to 
determine this retest date. 

The following concern the Drug Product. 

22. Indicate the upper and lower extremes of the proposed batch size 
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that you Intend to manufacture with appropriate justification baaed 
on batches manufactured In the commercial facilities. Changes In 
the manufacturing batch size outside the range supported by data 
In the application should be submitted to the appllcatlon as a 
supplemental new drug appllcatlon after approval. 

23. Clarify the test method' and specifications proposed for testing 
exclpients used In the production of Taxotere. Are the proposed 
tests performed routinely for each lot of exclplent or Is an alternate 
testing protocol used for acceptance of exclplents 7 

24. For each step In the manufacturing process, maximum process 
times should be established based on manufacturing experience. 
Stability data may tie necessary If extended holding times are 
proposed for the carboy! during the bulk solution manufacturing 
process and shipping to 

25. Provide data on the extractables detected when using polysorl>ate 
80 with the Miiiipore DURAPORE filters. Additionally, data on the 
compatibility of the proposed formulation with these 
manufacturing components should be provided. 

26. Describe appropriate temperature controls during processing and 
storage. How is the temperature monitored? 

27. All information pertaining to the reprocess or rework of bulk 
solution or unit doses should be submitted to the application. 

28. Provide a sampling protocol for conducting the regulatory release 
testing of Taxotere. This protocol should Include Information on a 
uniform sampling procedure which provides an adequate number 
of samples for release testing. The protocol should also Identify 
the number of samples needed for each regulatory test performed. 

29. We have the following requests regarding the drug product 
specifications and test methods. 

a. A test method and specification for HeaV\' Mewls should be 
Included In the relea11e specifications. 

b. Reoort all data on Color determinations In a quantitative 
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manner. Specifications should be justified based on these 
data. 

c. A test method and specification for chiral Identity In the 
drug product should be submitted. 

d. The data provided do not adequately support the proposed 
limits on Related Substances (also see comment on drug 
substan;,e limits). Provide specific reference to information 
and justification for the proposed limits on RP 70617 and 
RP 73077. Impurity specifications for the drug product 
must be based on appropriate toxicology and clinical data. 
Additionally, from analysis of the batch results 
manufactured to date, limits for RPR 110928 and 112248 
+ X should not exceed levels observed to be safe In pre
clinical and clinical trials. We further note that these 
Impurities were not studied In the pharmacology section and 
were not monitored during stability. 

e. Provide a protocol to account for other Impurities noted In 
the HPl.C chromatogram which are not listed In the drug 
product specifications. All observed Impurities must be 
accounted for and included In the total related substances 
apeclti.;:ition. 

t. There are a number of Relatr:tl Substances which are not 
controlled despite the fact that these impurities are known 
or probable degradation products. These compounds 
Include, but are not limited to the following; RP 61387, RP 
66779 and RPR 108771. Provide a complete analysis of 
potential degradation pathways and demonstrate that the 
method Is capable of detecting these potential and known 
degradation products and that all impurities are adequately 
controlled by the proposed specifications. 

g. We continue to have serious concerns about the analytical 
methods used for assay and detection of.related substance. 
Please refer to comments In the drug substance section on 
the methods used and capabllltles of these techniques. 

30. Provide some Justification for the use of ETFE Coated, West PH 
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703Nll stoppers with, polysorbate 80. Compatlbllttv and data on 
extractable& with a solvent more relevant to polysorbate 80 may 
be recessarv. 

31. Please ln~lcate who wlll perform the routine testing for 
container/closure components. · 

32. With respect to the stability protocol and results we have the 
following comments and requests. 

a. The establishment of shelf-life specifications based on the 
desired expiration date is unacceptable. Specifications must 
be established ba!l'l!d on the characteristics of the product 
used in toxicology and clinical trials. A single set of 
regulatory specifications should be established based or. 
these safety data. Once these specifications are 
established, expiration dating is to be baaed on the 95% 
confidence limits for potency and Impurities. Please see 
comments on the specifications for the drug product for 
proposed limits on impurities. Statistical evaluations should 
be repeated for potencv"each individual impurity and the 
total impurities based on the new impurity limits established 
from safety and clinical studies. 

b. Based on the Initial data with the commercial process st 4 
°C, we do not believe that pilot scale data will be 
acceptable for support of the expiration date proposed. 
Significant differences between the rate of degradation for 
the commercial and pilot scale batches at 4 °C were noted. 
In addition, the accelerated stabilltv study performed at 25 
"C is not valid tor comparison with the 4 °C data due to 
the extremely rapid rate of degradation. Provide updated 
stability data on the commercial lots and a statistical 
analysis which compares the Initial pilot scale data with 
those from the commercial manufacturing process. Based 
upon the change in site and manufacturing process (e.g. 
changing facilities, transport of carboy!, etc.), the pilot data 
may not be used to suppon. the proposed shelf Ute of the 
product. The expiration date should be set based on actual 
data available from the commercial manufacturing process 
and facilities. 
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~. The protocol for expiration date extension la not acceptable. 
We request a commitment to repeat stablllty studies on the 
next three batches of each dosage strength with the 
following protocol: 

Tempeniture: 
Time Polnt1: 
Tuts: 

8 °c :I: 2 °C 
o. 1. 3, e. a. 12, ta, 24 months 
Appuninct, Powley, Dtgrad&11on Products 
llncludlng 111 cltgrad1nt1 notld In comm11nt1 
abowl. St1rtllty l1nnu1lly), Blcttrill Endotoxin1 
Clnhlll only), Cllrtty of Solution, pH, Color and 
HIAC. 

Expiration date extension beyond thtlt originally awarded 
wlll only be p,ermltted baaed on appropriate atatlstlcal 
analysis of all data acquired under this protocol. 
Furthermore, based on the room temperature studies and 
•he rapid rate of degradation \'OU hove demonstrated, we 
be1isve that a temperature Indicator place on the vlal or In 
the pac:kaglng may be nece:isary to monitor storage during 
normal manufacturing and distribution. 

34. The Agen.:y has established a llmlt for 01-12-ethylhexyl)phthalate 
CDEHP) of Not More Than 5 ppm Ir. volumes over 100 ml. Based 
on the data you have provided It :s unacceptable to use PVC 
Infusion bagii and lines for administration of this drug product. 
Labeling should be monlfled to allow only polypropylene bags and 
lines. Provide a commitment to perform additional suitability data 
with acceptable IV bags and lines. Sae the Taxol labeling and a 
publication by Wuagh, Trlasel, Stella, Am. J. Hosp. Phsrm. 1991. 
48, 1520. 

35. The protocol used for In-Use studies Is not acceptable. Stuoles 
should be repeated with acceptable bags and lines and should 
Include testing for potency, degradants. extrectables as well as 
HIAC and pH. Provide a new protocol and repeat these studies In 
e timely fashion. 

We would appreciate your prompt written response so that we may continue 
our evaluation of your NOA. 
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If you have any questions, pleaaa contact Ma; Dotti Pease, Project Manager, at 
1301) 594-5742. 

Sincerely yours, 

CP4..--.i 
·chaflea P. 
Acting Dlr·~cu....~~ 
Division of Oncology and 
Pulmonary Drug Products 
Office of Drug Evaluation I 
Center. to; Drug Evaluation and Research 
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cc: 
Original NDA20-449 
Div. Fiie 
HFC-130/JAllen/D.O. 
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_ /?·'f y 

HFD-160/DPease i.."'> v-f~ 
HFD-80/DDIR 
HFD-160/JBeltz 
HFD-1 60/RLowenthal 
HFD-1 60/JBlumensteln 
HFD-160/ETolgyasl 
R/D lnltlaled by RLowenthal/11 ·8-94 

JAlumensteln/11-8-94 IA::l.-'\ 
RGScully/11-16-94 

R/D PZlmmerman/11-8-94 
Frr dwp 11-17-94 
INFORMATION REQUEST 



MEMO OF TELECON 

DATE: 11-8-95 

DRUG: raxotere 

NOA/IND#: 20-449 and IND 

SPONSOR: Rhone Poulenc Rorer 

PARTICIPANTS: Meg Martin, APR 
and Dotti Pease, HFD-150 n _.a..-

0"'"'9' 
SUBJECT: Annual Report for IND and Safety Update for NDA 

MEETING DISCUSSION: This telecori was in follow-up to the NOA submission 
of 11-3-95 in partial response to our 10-27-95 AE letter. This submission included 
33 volumes of CRFs as well as responses to questions MEDICAL #1 and 2 and 
clarification items #1 and 2. In our preliminary review of this submission, we noted 
that some deatlls were no longer being reported (to the IND) as "unexpected" (3-
day telephone r~ports) because the ADA had been added to the Investigators 
Brochure and therefore was no longer "unexpected." This change in reporting had 
resulted in our questioning the trend of fewer sepsis-reletted deaths. 

SUMMARY/ACTION ITEMS: This telecon conveyed the following FDA 
requests: 

1 . ALL trtsatment-related deaths should be reported (to the IND) as 3-day 
reports under 312.32(cl(2) whether they are considered "expected" or 
"unexpected." 

2. All disease progression-related deaths may be continue to be reported in the 
IND annual report. 

3. r:1e new Safety Update for the NOA should include: 

a. A cumulative listing o, all treatment-related deaths 
b. A cum11lative listing of all disease progression-related deaths 
G. An upda~e listing of all treatment-related deaths 
J. An update listing of a:t dise11se progre1>sion-related deaths 

Otherwise, the 10-25-95 faxed proposal for the IND annual rep'.Jrt (attached) 
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PHARMACOKINETICS/OVNAMICS 

1518 
POPUL.A TJON PHARMACOl<lNETICS OF DOC!T AXEL IN 
JAPANES,. "4 TIENTS 
X ! ........... V. Bualo. T. Ollu, 11. Fujii, M. l<Uhimln, I. 
SaMIU, K OkUlllUlll. 8"d T. TIQUClli. !<-. Unlvel8ily Holpbl, 
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THE ANALYSIS ANO P!l.ELIM11•1'RY PHAIUMCOKINETICS OF 
CRl!MOPHOR4P EL (CrEL) IN HUMAN PLASMA. 0 YID T!IHpgn 
A Spureboom, M.T. HUllllll. W.J. Noaljlo Ind J.H. Btljnen. Dept 
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Request for Information: Aprll 2, 1996 

TAXOTERE" (docetuel) for Injection Concentrate 

NDA #2°""9 Submlulon dated February 21, 1996 

Spon1or: Rhone-Poulenc Rorer 

Pleae convey tbe followill1 to tbe 1pouor: 

1. Pleue llUbmit cue report fonns for the following patients: 

TAX222 
TAX231 
TAX246 
TAX271 
TAX29S 
TAX296 
TAXSI002A 

2. Please submit CIOMS form.;; for the following patientl: 

cc: 
NDA#20-449 

TAX226 
TAX226 
TAX238 
TAX24S 
TAX264 
TAX264 
TAXSI002A 

HFD-1 SOI Divilion Ytle 
HFD-150/ I. Beitz 
HFJ)..)5QI D.,.... 



During our labeling meeting with Dr. Temple yesterday evening, these questions were raised 
regarding the paqe insert for doc:etaxel. Please clarify the following ASAP 

1. The definitions of nomlll and abnormal LF!a mcluded in the footnotes of the tables on pp. 
11, 12, 26 do pot clarly addreu the status of patients' bilirubin at baseline. lf :>atients 
with a nonnal bilirubin at baseline were included in the group with normal LFTs, then are 
patients with elevated bilirubin included in the group with abnonnal LFT s? If patients 
with an abnormal biliruhin at baseline are actually included in both groups, then the phrase 
"nonnal bilirubin" should be omitted from the definition of•nonnal LFTs". 

2 On p. 19, first paragraph, next to lut sentence: "Hypersensitivity reactions requiring 
discontinuation of th= Taxotere infusion were reported in five patients out of how many 1 
who did not receive premedication. 

3. On p. 22, first paragraph, add a description of neuromotCtr problems under the heading of 
NEUROLOGIC. 

4. Wl-.at criteria were used to determine which adverse events to report in the table on p. 25? 
For example, was there a% incidence used u a cut-off when creating the table? 

5. Cardiovucular events (hypotension. dysrhythmia) and nail changes were mentioned in the 
text on pp. 28-29 but do not appear in the table on p.25. Please include cardiovascular 
events in the table on p. 25 and in the patient package insert. Please include nail changes 
in the table on p. 25. 

6. Myalgias do not appear in either the table on p.25 of the package insert or in the text that 
follows, but are discussed in the patient package insert. Please include inforrn•tion on 
myalgias in the table on p. 25 and in the text of the package insert. 

7. On p. 27, under HEMATOLOGIC, seccnd paragraph, the definition of febrile 
neutropenia is given u "< 1000 cells/nun'''. This definition dift'ers from that given in the 
table on p. 11. Please clarify the definition that should be used in the text on p. 27, and 
include it as a foomote at the bottom of the table on p. 25. 

8. On p. 27, under HEMATOLOGIC, third paragraph, please explain what is meant by "pre
existing conditions•. 

9. On p. 27, under HYPERSENSITIVITY REACTIONS, first paragraph, please state 
whether any premedicated patients discontinued treatment due to hypersensitivity 
reactions. 

10. On p. 28, under CUl'ANEOUS, include a sentence on llopecia. 



• 
NDA 20-449 

Rhone-Poulenc Rorer Pharmaceutical~ Inc. 
500 Arcola Road 
P.O. Box 1200 
Collegeville, Pennsylvania 19426-0107 

Attention: Frank Vivet, M.D., Ph.D. 
Director, Regulatory Affairs 

Dear Dr. Vi\ret: 

AUG 3 19~ 

.. 
we have received your 
section 505(b) of the 
the !ollowing: 

new drug application submitted under . . 

NAME OF DRUG PRODUCT: 

DATE OF APPLICATION: 

Federal Food, Drug, and Cosmetic Act for 

Taxotere (docetaxel) SO mg and 20 mg 
sterile sol~tion for injection concentrate 

,Tuly 27, 1994 

DATE OF RECEIPT: July 27, 1994 

OUR REFERENCE NUMBER: 20-449 

Unless we notify you within 60 days of our receipt date that the 
applicatjon is not sufficiently complete to permit a suJ:>stantive 
review, this application will be filed under section 505(b) of 
th~ Act on September 25 1994 in accordance with 21 CFR 
314.lOl(a). Its due date is January 23, 1995. 

Under 21 CFR 3.~.l02(c) and in accordance with the policy 
described in the Center's Staff M~nual Guide 4820.6, ycu may 
request an informal conference with this division (to be held 
approximately 90 days from the above receipt date) for a brief 
report on the status of the review but not on the application's 
ultimate approvability. Please request the meeting at least 15 
days in advance. Alternatively, you may choose to receive such a 
report by telephone. · 

Should you wish a conference, a telephone report or if you have 
any ~Jestions concerning this NDA, please contact Dotti Pease, 
Project Manager, at (301) 594-5742. 



Page Two 
NDA 20-449 

The NDA number listed above should be referenced at the top of 
the first page of any communications concerning this application. 

s~~ 
k /Gregory Burke, M . D. , Ph.D. if 2-/ c; V 
~ Director • 

Division of Oncology and 
Pulmonary Drug Products 
Office of Drug Evaluatio~ I 
Center for Drug Evaluation and Research 



cc: ORIG. NDA 
Div. File 
HFD-150/DWPease/ 
R/D init. by: RGScully 8-2-94 
F/T by dwp 8-2-94 
ACKNOWLEDGEMENT LETTER 

• 

• 



MINUTES OF MEETING 

DATE: May 26, 1995 

PARTICIPANTS: Rhone-Poulenc Borer 
J-J. Bienaime J-P. Bizzari, M.D. 
R. Bruno, Ph.D. S. Durrleman, M.D. 
C. Leperlier, M.D. M. Martin 
J. Molt, Ph.D. P. Santabarbara, M.D. 
D. VonHoff, M.D. (Consultant) 

EM 
R. Temple, M.D., HFD-100 
R. Justice, M.D., HFD-150 
J. Beitz, M.D., HFD-150 
J. DeGeorge, Ph.D., HFD-150 
L. Kaus, Ph.D., HFD-426/150 
M. Mehta, Ph.D., HFD-426/150 
S-J. Wang, Ph.D., HFD-713/150 
S. Wilson, Ph.D., HFD-713/150 
P. Zannikos, Ph.D., HFD-426/150 
D. Pease, HFD-150 /_;N..j ~~ 

SUBJECT: Taxotere NOA 20-449 (BPR's 5-19-95 faxed letter to Dr. Temple -
copy attached) 

BACKGROUND: RPR had bean faxed the latest medical review in preparation for 
the 6-8-95 ODAC..: meeting. Applicant was surprised by the review and felt that 
FDA was not going to be supportive of Taxotere's approval at the ODAC meeting 
and RPR wanted to know what they could do to change our position. BPR then 
presented a brief history of the drug's development and a summary of the major 
clinical issues - efficacy in -;econd line breast cancer, clearance in hepatic impaired 
patients, discrepancies in numbers of patients, toxic deaths, relationship of 
performance status to efficacy, and fluid retention. 

DISCUSSION: FDA doesn't necessarily have a position on a drug prior to an 
advisory committee meeting. In this case, we noted we could go either way, 
according to the ODAC recommendation, but we will probably not be pushing for a 
vote one way or the other. 

FDA is still concerned that the right dose hasn't yet been established. In this 
regard. we are very interested in the Japanese data, which applicant said they will 
be able to obtain. This data 1s in mainly first line patients, but lower doses were 
used and toxicity was much less (response rate was@ 40%). 

With regard to patients with elevated liver function tests, it was clear that patients 



NOA 20-449 Minutes 
Page 2 

w;th elevated bilirubin levels at baseline should not be treated due to the high 
incidence of myelosuppression and toxic death they experienced. 

We also still don't know the mechanism of corticosteroid effect on fluid retention, 
whether it effects response or kinetics, whether the corticosteroid is necessary to 
make the <;afety profile acceptable, or conversely, whether a 1 u week duration of 
fluid retent!on (without corticosteroids) is acceptable. In other words, the fl· iid 
retention issue has not bean resolved satisfactorily. 

CONCLUSIONS: RPR would like to withdraw from the June ODAC meeting and 
work toward the best mechanism for getting Taxotere approved, i.e. respond to our 
concerns before going back to ODAC. We agreed to remove Taxotere from the 
June 8 ODAC agenda. 

ACTION ITEMS: 

1. RPR will supply additional data - dexamethasone's effect on response (actual 
data); dexamethasone patients' pk data; pre-clinical information on 
mechanism of fluid retention, degradants, and all other pre-clinical studies 
not previously submitted; Japanese data. Applicant will give us a timeframe 
for submitting these data next week. This submission will be a major 
amendment and will extend the clock 3 months. 

2. FDA will cancel Taxotere from the June ODAC meeting and try to reschedule 
it (July's meeting will most likely be too soon, October more likely). 

3. FDA will review the new data as soon as possible and share reviews with 
RPR. 

cc: ORIG. NOA 20-449 
Div. File 
Attendees 
DWPease/1-12-96/n20449.mom/rev. by JBeitz/f/t 2-5-96 



Request for Information 

Amendment to NDA #20,449 

TAXOTERE• (Docetaxel) for llUectlon Concentrate 

From: Division of Oncology and Pulmonary Drug Products, HFD-150 

To: Rhone-Poulenc Rorer Pharmaceuticals, INC. 

Date: May S, 1995 

Information to t e Conveyed to the Sponsor: 

The following analysis (F~ table below) was undertaken to dctennine the impact of elevated 
hepatic enzymes on breast cancer patients treated on two of the pivotal trials in the original 
NOA. Data was derived from tables 14, IS, and 21 of the Data Listings for the TAX233 and 
T AX267 trials conducted in anthracycline-resistant breast cancer patients. 

1. In order to interpret the effect of dose reductions in these patients, it would be necessary to 
know when these occurred in relation to the onset of infections and stomatitis in each patient. 

2. It would be difficult to show that dose reductions affected the incidence of grade 4 
neutropenia in these trials, since this toxicity was universal among patients and occurred in 
roughly 70-90% of evaluable cycles (i.e., cycles with at least one WBC report on day.1 6-10 of 
each cycle). It was not possible to determine the incidence of febrile neutropenia grade 4 from 
the data listings, however. This is perhaps, a more relevant endpoint and should be correlated 
with baseline hepatic enzyme status and timing of dose reductions. 

3. !Jata listings were not provided for the third pivotal trial in anthracycline-resistant breast 
cancer, the EORTC TAX286 trial. Evaluation of these patients by hepatic enzyme status at 
baseline would also be helpful. 



Outcomes in Anthracycllne-Reslstant Breast Cancer Patients 
Initial Docetaxel Do.te at 100 mg/m2

: 

Effect or LFTs at Baseline 

" 
Patient Subset Patient Subset TAX233 + TAH6T' 

FeatureJEndpolnt w/ Elevated w/Normal Baseline LF'l's 
LFl's" LFl's" Elevated Normal 
N=95 N=SOO N=27 N=51 

Pts w/ Liver Mets 83"' ~ 56~ ""' 
Pts wt Dose Red'ns . . 56.,. 57'1. 

Response Rate 
-all patients - - 41.,. !!'II> 

-dose-reduced pl.s - - 41.,. 72111> 

Median #Cycles 
-all patients 4 (1·19) 4 (1-25) s (1-12) 5 (1-15) 

-dose-reduced pl.s 
. . 9 (4-U) 7 (3-15) 

Pts w/ Neutropenia 
112% ·arad• 3+4 95'llr . . 

·grade 4 
. . %1Jo 96% 

lOOIJo 9'11Jo 
-dose-reduced pts 

Pts w/ Infections 26.,. 20.,. 561Jo 471Jo 
-Gose-reduced pts . - 67'/'o 48'llr 

Pts w/ Stomatitis 16% 7% 81% 65% 
..!ose-reduced pts . . 93'/'o 7690 

Deaths 
-Toxic 5 (S.J'llo) 8 (l.O'llo) 0 0 
·Septic 0 5 (0.6'lro) 1 (3.7'1.i 0 

' ·-~ 

'From Updllted Salety ~. Appeadb V, 3110195 
•Compiled from Tlbles 14, 15, 21 of .Dal.a IJsll"&" In TAX233 ud TAX267 Study llepo"b, 7127194 

-
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NEW DRUG EVALUATION 

THE NINETY-DAY CONFERENCE IN THE 
OFFICE OF NEW DRUG EVALUATION 

l . 
2. 
3. 
4. 
5. 

Attachment A 

Purpose 
Background 
References 
Po 11 cy 
Respons1b1lities and Procedures 
Suggested Inclusion in 

Ackn·~wl edgment Letter 

l. PURPOSE. The meeting is intended to infon:1 the sponsor of the 
status and 9enera l progress of the rev few of New Drug 
Applications (ND.t\'si for new molecular entities and NOA's or 
supplemental applications for 1m~ortant -~w 1nd1cat1ons. The 
meeting is also intended to advise the sponsor of important 
deficienc1es that have been identified within approximately 90 
days following the fi11ng of the api:;l1cat1on but wh1ch have not 
yet been communicated to the sponsor. The meeting is not 
intended to assess the ultimate approvab11ity of an app11cation. 
Examples of topics for discussion at the 90-day conference are 
manufacturing and controls deficiencies which chemistry reviewers 
should provide upon completion of their reviews, and the 
appropriate format and submission of safety update reports. 

2. BACKGROUND. ihe ninety-day conference is being established 
because senior management in the pharmaceutical industry have 
expressed a need to be better informed about the status of their 
applications during the early period of Agency review. 

3. REFERENCES. 

a. NCDB 4200. l "Processing of Federal Register Documents." 

b. NCDB 4015. l "Clearance of Speeches, Articles and Other 
Communication Materials." 

c. NCDB 4800.2 "S~ientific Rl?~iews: Roles of Reviewers, 
Supervisors and Management; F.tsolution of Differences." 

d, (Docket NU!llber 82N-0293) FOA's Propos~l to Revise New Drug 
and Antibiotic Regulations. See proposed Section 314.102 
( b). 

-e"i""A"'b"'.---N-LDii"-J,-3---?~(0_l_/_0_7 /~8-3"'!")--------------------~-,,., .. ~"'· , .. 
OlllGINATO .. : Office oi New Drug Evaluation, HFN-100 

---------
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4. POLICY. The sponsor of an original NOA for a new molecular 
ent1ty or an NOA or supplemental arplication for a 
therapeutically important new indication will have the right to 
an informal meeting with Agency reviewing officials approximately 
90 days after FDA receives the application. Sponsors of 
applications covered by this policy will be advised of the 
opportunity for such a conference as a part of the acknowledgment 
letter. (See Attachment for suggested language to be included in 
the letter.) If a meeting is desired, it should be requested at 
least 15 days before it is held. The Consumer Safety Officer 
makes the arrangements. These ~onferences may be held by 
telephone if mutually agreed upon. 

5. RESPONSIBILITIES ANO PROCEDURES. 

a. The responsible Consumer Safety Officer will: 

( 1) Assure that the acknowledgment letter sent to sponsors 
for applications covered by this policy includes 
notification of the opportunity for the conference. 

(2) Document the sponsor's response tor the file including: 

{a) date received; 
(b) requestor; 
(c) whether a meeting Is requested or a telephone 

conversation would suffice 0 
(d) other Items to be discussed and who the sponsor 

intends to have participate. 

(3) Coordinate with other Agency reviewing official~ and 
make the necessary arrangements. 

(4) Participate in the conference or telephone 
conversation, and write a memo for the record 
(coordinate with Agency attendees). 

b. The Sponsor will: 

( 1) Inform the appropriate Consumer Safety Officer that it 
wants the meeting (at least 15 days before the meeting 
is to be held). 

(2) Inditate who the sponsor's participants will be. 

(3) Indicate if the sponsor wishes to discuss other issues 
and provide any background material l)n them as 
requested by the Agency. 

o• •o. NCOB 83·2 (01/07 /83) PAOI Z 

. - - - - - - -------- - ~~-- -~--~ - - - --
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(4) Indicate whether a telephone conversation would suffice. 

c. The Reviewing Officials will: 

(1) Meet with sponsor or discuss over tlie telephone the 
status and general progress of the application. 

( 2) lnfonn the sponsor of any Important def I cl encl es that 
have been Identified but whfch have not yet been 
comnunfcated to the sponsor. 

d. The Division Director will: 

(1) Assume responslbfl1ty for conducting the meetings and 
determining who will represent the Agency. 

OT NO. NCDB 83-2 (01/07/83) PAGI 3 
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J.H.M. Research & Development, Inc., 5776 Second Stre~l. N.E., Washington, D.C 20011 

.. ,_ 




