These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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C DEPARTMENT OF HEALTH & HUMAN SERVICES - Public Health Service

Food and Drug Administration

NDA 20-509 o Rockville MD 20857

Eli Lilly and Company _
Lilly Corporate Center , ‘

, MAY 5 1068
Indianapolis, IN 46285 ' MAY 1 5 1o

Attn: Timothy R. Franson, M.D.
~ Executive Director
. North American Regulatory Affairs

Dear Dr. Franson:

Please refer to your February 2 1995 new drug application submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Gemazar,
(gemcitabine hydrochloride) for-Injection.

We acknowledge receipt of your ame_ndments dated April 17, May 9, June 1 and
19, July 26, September 28, and October 2, 1995, as well as January 9, March 1
and 13, April 3, 17 and 24, and May 1 and 10, 1996.

This new drug application provides for the first-line treatment of patients with
advanced (nonresectable Stage Il or Stage 1ll) or metastatic (Stage V)
adenocarcinoma of the panereas. Gemazar is indicated for patients previously
treated with 5-FU. - ’

We have completed the review of this application, including the submitted draft

- labeling, and have concluded that adequate information has been presented to

- demonstrate that the drug product is safe and effective for use as recommended in
the enclosed marked-up d:raft labeling. Av-ccordi’n'gl"_y,_ the application is a-p’p_fr_oved as

_ effective on the date of this letter. e . ST

labeling. Marketing the product with F PL that is.not ide o
may render the produet misbranded and an unapproved new drug. S€ Subiy
sixteen copies of the FPL as soon as it is available; in no case mere 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 NDA 20-509. Approval of
this submission by FDA is not required before the labeling is used. | -

The final printed labeling (FPL) must be identical to thé eric losed . n

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



NDA 20-509
Page 2

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 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 reﬁn'ind you that you must comply with the requirements for an approved NDA
set forth under 21CFR 314.80 and 314.81.

If you have any questions, please contact Linda McCollum, Consumer Safety
Officer, at (301) 594-5771. '

Sincerely yours,

_ g | | ’ .
(bt (L, Sl
- Robert Temple, M.D.

Director
‘Office of Drug Evaluation |
Center for Drug EVaIu_ation and R’esearch

ENCLOSURE
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cc:
Original NDA 20-509
HFD150/Div. files
HFD-150/G.Schechter, R.Justice, P.Dietze, E.Tolgyesi, D.Lee-Ham, J. DeGeorge
L.Kaus, A.Rahman, S.Wang, C.Gnecco
HFD151/CSO/L.McCollum
HFD-710/G. Chi (with labeling)
HFD-2/M.Lumpkin
HFD- ]O1/L Carter
HFD-101/L.Carter (with Iabelmg)
HFD-810/C.Hoiberg
DISTRICT OFFICE _
HF-2/Medwatch (with labeling)
"HFD-80 (with labeling)
HFD-40/DDMAC (with Iabellng)
HFD-613 (with labeling) -
HFD-735/(with labeling) - for all NDAs & supplements for adverse reaction changes
HFD-560/D.Bowen (with labeling - for OTC Drug vProducts’Only) :
HFD-021/J.Treacy (with labeling)
drafted: ljm/April 17, 1996/rev. 051596
r/d Initials: Pease/050196

Schechter/051596

Justice/051596

Dietze/042496

Tolgyesi/050196

Lee-Ham/042496

DeGeorge/042496

‘Rahman/051596

Wang/

~ Gnecco/051596

- 'Final: Justice/051596

- APPROVAL (AP)
doc. id. actn-itr.ap
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| -{: DEPARTMENT OF HEALTH & HUMAN SERVICES  Public Health Service'

Food and Drug Administration

NDA 20-509 . . Rockville- MD 20857

Eli Lilly and Company
Lilly Corporate Center
Indianapolis, IN 46285 .
: ' MAY 2 1996
Attn: Timothy R. Franson, M.D.
Executive Director
‘North Amerlcan Regulatory Affairs -

Dear Dr. Franson:

Please refer to your February 2, 1995 new drug application submltted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Gemzar '
(gemcitabine hydrochloride) for Injectron

We acknowledge receipt of your amendments dated April 17, May. 9 June 1 and
19, July 26, September 28, and October 2, 1995, as well as January 9, March 1
and 13, April 3, 17, 23 and 24, 1996.

. We have completed the review of this application as submitted on February 2,
1995 with draft labeling dated March 13, 1996, and it is approvable. Before this
application may be approved, however, it will be necessary for you to address the
-followmg comments:

1. The Safety Review (Clinical Amendment) submitted March 13, 1996

contained information indicating that there are differences in median dose in

- mg/m?® by age and gender, but no information was provided about
differences in dose reductions by age and gender. Furthermore, the number
of persons at risk in each category (males < age 65 or >age 65, females ,

- < age 65 or >age 65} for each cycle was not provided, so that an accurate

- assessment of the dosing information in the label could not be made. You

- provided further information in a facsimile on April 26, 1996 and this

» mformatlon is under review.

While no qualitative differences in the toxicity profile were discernable from
the information submitted, you were asked to provide further information to
determine if the degree of certain treatment-related symptoms and. certain
WHO Grade 3/4 laboratory toxicities are different for patients (men or
women) less than age 65 as compared to patients over age 65. This
information was also received on April 26 and is currently belng reviewed.
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Based on preliminary review of the infd’r’mation_received on April 25 and 26,
differences in drug tolerance in the elderly and in women are evident.
Labeling will be changed to reflect this after review of this information.

2. On page 12 in fhe Gastrointestinal subsection you imply - :

3. In the Renal subsection on page 12 the incidence of HUS was 6/2429
patients (O. 25%).

The following sentences must be added to the labeling. “Four patients
developed HUS on Gemzar therapy, two immediately post therapy. Renal
failure may not be reversible even with discontinuation of therapy and
dlalyS|s may be required.” :

4. Please insert a ta:b[e in the Adverse Reactions section, on bage 11,
comparing the major toxicities of Gemzar to 5-FU based on the pivotal trial,
- JHAY. ‘ ' ' : '

In addmon it w1|l be necessary for you to submlt rev1sed draft |abellng ldentlcal to
the enclosed marked-up draft fabeling with the above revisions. Where there are
blanks please provide the mformatlon needed.
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If additional information relating to the safety or effectiveness of this drug becomes
available, revision of that FPL may be required.

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 expect your continued cooperation to resolve
any problems that may be |dent|f|ed :

Within 10 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 approv-ed}.

Should you “have any questions, please contact Linda McCoIlum Consumer Safety
Officer, at Telephone (301) 594-5771.

Sincerely yours,

M(A_ sl2lse

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

- Enclosure: Marked up-:draf‘t labeling
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cc:
Original NDA 20-509°

HFD-150/Div. Files

- "HFD-2/M.Lumpkin

HFD-80

HFD-150/Schechter, Justice, Dletze TolgyeS| Lee-Ham, DeGeorge Kaus, Rahman,
Wang, Gnecco

HFD-151/L.McCollum

HFD—.1;O'1/L.Carter

DISTRICT OFFICE

HFD-40/DDMAC (with draft labeling)

drafted: l[jm/April 17, 1996/rev. 043096/050196/050296
r/d Initials: Pease/050196
- ‘ Schechter/050196 - ,
Justice/Delap for RJ 050196
Dietze/042496
Tolgyesi/050196 .
Lee-Ham/042496
DeGeorge/042496
Rahman/042596

Wang/
Gnecco/050196 D A ,.76
| 'S
Final:  Justice/

APPROVABLE (AE)
. doe. id. actn-Itr.ae
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PV 4063 AMP
GEMZAR®
(GEMCITABINE HCI)
" FOR INJECTION

DESCRIPTION

Gemzar® (gemcitabine HCI) is a nucleoside analogue that exhibits antitumor activity.
Gemcitabine HClI is 2’-deoxy-2’,2 " -difluorocytidine monohydrochloride (B-isomer).

The structural formula is as follows:
NH, °HCvl

H .

OH F

The empmcal formula for gemc1tab1ne HCl is CoH;1F2N304 © HCL It has a molecular weight
of 299.66. :

Gemcitabine HCI is a white to off-white solid. It is soluble in water, slightly soluble in

- methanol, and practically insoluble in ethanol and polar organic solvents.

The clinical formulation is supplied in a sterile form for intravenous use only. Vials of Gemzar
contain either 200 mg or 1 g of gemcitabine HCl (expressed as free base) formulated with
mannitol (200 mg or 1 g, respectively) and sodium acetate (12.5. mg or 62.5 mg, respectively) as
a sterile lyophilized powder. Hydrochloric acid and/or sodium hydrox1de may have been added
for pH adjustment.

CLINICAL PHARMACOLOGY
Gemc1tab1ne exhlblts cell phase spe01ﬁ01ty, primarily killing cells undergoing DNA synthesm

- (S-phase) and also blocking the progression of cells through the G1/S-phase boundary. -

Gemcitabine is metabolized intracellularly by nucleoside kinases to the active
diphosphate (dFACDP) and triphosphate (dF; dCTP) nucleosides. The cytotoxic effect.of -
gemcitabine is attributed to a combination of two actions of the diphosphate and the triphosphate
nucleosides, which leads to inhibition of DNA synthesis. First, gemcitabine diphosphate inhibits
ribonucleotide reductase, which is responsible for catalyzing the reactions that generate the
deoxynucleoside tnphosphates for DNA synthesis. Inhibition of this enzyme by the diphosphate
nucleoside causes a reduction in the concentrations of deoxynucleotides, including dCTP.
Second, gemcitabine triphosphate competes with dCTP for incorporation into DNA. The
reductlon in the intracellular concentration of dCTP (by the action of the diphosphate) enhances
the incorporation of gemcitabine triphosphate into DNA (self-potentiation). After the

' gemmtablne nucleotide is incorporated into DNA, only one additional fiticleotide is added to the

growing DNA strands. After this addition, there is inhibition of further DNA. synthesis. DNA
polymerase epsilon is unable to remove the gemcitabine nucleotide and repair the growing DNA
strands (masked chain termination). In CEM T lymphoblastoid cells, gemcitabine induces '
1ntemucleosoma1 DNA fragmentation, one of the characteristics of programmed cell ¢ death
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Gemcitabine demonstrated dose-dependent synergistic activity with cisplatin in vitro. No effect -
of cisplatin on gemcitabine ttiphosphate accumulation or DNA double-strand breaks was
observed. In vivo, gemcitabine showed activity in combination with cisplatin against the LX-1
and CALU-6 human lung xenografts, but minimal activity was seen with the NCI-H460 or
NCI-H520 xenografts. Gemcitabine was synergistic with cisplatin in the Lewis lung murine
xenograft. Sequential exposure to gemcitabine 4 hours before cisplatin produced the greatest
interaction. : '

Human Pharmacokinetics — Gemcitabine disposition was studied in 5 patients who received a
single 1000 mg/m?%/30 minute infusion of radiolabeled drug. Within one (1) week, 92% to 98% of
the dose was recovered, almost entirely in the urine. Gemcitabine (<10%) and the inactive uracil
metabolite, 2"-deoxy-2",2 -difluorouridine (dFdU), accounted for 99% of the excreted dose. The
metabolite dFdU is also found in plasma. Gemcitabine plasma protein binding is negligible.

The pharmacokinetics of gemcitabine were examined in 353 patients, about 2/3 men, with
various solid tumors. Pharmacokinetic parameters were derived using data from patients treated
for varying durations of therapy given weekly with periodic rest weeks and using both short
infusions (<70 minutes) and long infusions (70 to 285 minutes). The total Gemzar dose varied
from 500 to 3600 mg/m>. , - _

Gemcitabine pharmacokinetics are linear and are described by a 2-compartment model.
Population pharmacokinetic analyses of combined single and multiple dose studies showed that
the volume of distribution of gemcitabine was significantly influenced by duration of infusion .
and gender. Clearance was affected by age and gender. Differences in either clearance or volume
of distribution based on patient characteristics or the duration of infusion result in changes in -
half-life and plasma concentrations. Table 1 shows plasma clearance and half-life of gemcitabine
following short infusions for typical patients by age and gender.

Table 1: Gemcitabine Clearance and Half-Life for the “Typical” Patienf

Age Clearance Clearance Half-Life? Half-Life®
' Men Women Men Women
\ - (L/hr/m?) (L/hr/m®) (min) (min)
29 92.2 69.4 42 49
45 75.7 57.0° 48 57
65 55.1 41.5 61 73
79 40.7 30.7 94 -

* Half-life for patients receiving a short infusion (<70 min).

79

- Gemcitabine half-life for short infusions ranged from 32 to 94 minutés, and ther value for long“*

The volume of distribution was increased with infusion length. Volume of distribution of

~ gemcitabine was 50 L/m? following infusions lasting <70 minutes, indicating that gemcitabine,

after short infusions, is not extensively distributed into tissues. For long infusions, the volume of
distribution rose to 370 L/m?, reflecting slow equilibration of gemcitabine within the tissue

compartment.
The maximum plasma conc

entrations of dFdU (inacfive metabolite) were achieved up to

30 minutes after discontinuation of the infusions and the metabolite is excreted in urine without
undergoing further biotransformation. The metabolite did not accumulate with weekly dosing,
dependent on renal excretion, and could accumulate with decreased renal

but its elimination is

function.
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The effects of significant renal or hepatic insufficiency on the dlsposmon of gemcitabine have

not been assessed.

The active metabolite, gemcitabine triphosphate, can be extracted from peripheral blood
mononuclear cells. The half life of the terminal phase for gem01tab1ne triphosphate from
mononuclear cells ranges from 1.7 to 19.4 hours.

Drug Interactions — When Gemzar (1250 mg/m” on Days 1 and 8) and cisplatin (75 mg/m on

Day 1) were administered in NSCLC patlents the clearance of gem01tab1ne on Day 1 was
128 L/hr/m” and on Day 8 was 107 L/he/m?. The clearance of cisplatin in the same study was

Interactzons under PRECAUTIONS)

: CLINICAL STUDIES
Breast Cancer — Data from a multi-national, randomized Phase 3 study (529 patients) support

reported to be-3.94 mL/min/m’® with a corresponding half-life of 134 hours (see Drug

the use of Gemzar in combination with pachtaxel for treatment of breast cancer patients who
have received prior adjuvant/neoadjuvant anthracycline chemotherapy unless clinically

contraindicated. Gemzar 1250 mg/m® was administered on Days 1 and 8 of a 21-day cycle with

paclitaxel 175 mg/m administered prior to Gemzar on Day 1 of each cycle. Single-agent
paclitaxel 175 mg/m’ was administered on Day 1 of each 21-day cycle as the control arm.

The addition of Gemzar to paclitaxel resulted in statistically significant improvement in time to

documented disease progression and overall response rate compared to monotherapy with

paclitaxel as shown in Table 2 and Figure 1. Further, there was a strong trend toward 1mproved

survival for the group given Gemzar based on an interim survival analysis.

Table 2: Gemzar Plus Paclitaxel Versus Paclitaxel in Breast Cancer

(95%, C1) -

40.8% (349, 46.7)

- 22.1% (17.1»27.2)

: .Gemzar/Paclitaxel Paclitaxel
Number of patients 267 : 262
Median age, years 53 52
Range ' 26 to 83 26 to 75
Metastatic disease 97.0% 96.9%
Baseline KPS? >90. 70.4% 74.4%
Number of tumor sites '
1-2 ' 56.6% 58.8% -
23 : 43.4% 41.2%
| Visceral disease 73.4% 72.9%
" | Prior anthracycline 96.6% 95.8%
Time to Documented Disease- - p<0.0001
Progressionb :
Median (95%, C.L), months 5.2(4.2,5.6) 29(2.6,3. 7) . '
Hazard Ratio (95% C.I) 0.650 (0.524, 0.805) p<0.0001
| Overall Response Rate” ~ p<0.0001

@ Kamofsky Performance Status.

® These represent reconciliation of i investigator and Independent Rev1ew Committee assessments accordmg toa .

predefined algorithm,
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- Median Time to Documented Disease Progression
Gemzar/Paclitaxel 5.2 months
Paclitaxel 2.9 months
Log rank p<0.0001

1.07

0.8 1

0.6

. Gemzar/Paclitaxel (N=267)

<

0.4 1

0.2 /

Paclitaxel (N=262 )

Progression-Free Probability

0.0

- T T L T T —  ‘| i
0 4 8 12 16 20 24
_Time to Documented Disease Pfrggres_sion:(Mon_ths)‘_ )

" Figure 1: Kaplan-Meier Curve of Time to Documented Disease Progression in Gemzar
plus Paclitaxel versus Paclitaxel Breast Cancer Study (N=529).

Non-Small Cell Lung Cancer (NSCLC) — Data from 2 randomized clinical .st'udies _
(657 patients) support the use of Gemzar in combination with cisplatin for the first-line treatment -
of patients with locally advanced or metastatic NSCLC.

Gemzar plus cisplatin versus cisplatin: This study was conducted in Europe, the US, and
Canada in 522 patients with inoperable Stage IIIA, IIB, or IV NSCLC who had not received

© prior chemotherapy. Gemzar 1000 mg/m” was administered on Days 1, 8, and 15 of a 28-day

cycle with cisplatin 100 mg/m” administered on Day 1 of each cycle. Single-agent cisplatin
100 mg/m” was administered on Day 1 of each 28-day cycle. The primary endpoint was survival.

Patient demographics are shown in Table 3. An imbalance with regard to histology was observed

with 48% of patients on the cisplatin arm and 37% of patients on the Gemzar plus cisplatin arm
having adenocarcinoma. ' ' i ' .
The Kaplan-Meier survival curve is shown in Figure 2. Median survival time on the Gemzar
plus cisplatin arm was 9.0 months compared to 7.6 months on the single-agent cisplatin arm
(Logrank p=0.008, two-sided). Median time to disease progression was 5.2 months on the
Gemzar plus cisplatin arm compared to 3.7 months on the cisplatin arm (Logrank p=0.009, -
two-sided). The objective response rate on the Gemzar plus cisplatin arm was 26% compared to
10% with cisplatin (Fisher’s Exact p<0.0001, two-sided). No difference between treatment arms -

. with regard to duration of response was observed.

Gemzar plus cisplatin versus etoposide plus cisplatin: A second, muki-center, study in e
Stage B or IV NSCLC randomized 135 patients to Gemzar 1250 mg/m” on Days 1 and 8, and

cisplatin 100 mg/m’ on Day 1 of a 21-day cycle or to etoposide 100 mg/m> LV. on Days 1, 2,

and 3 and cisplatin 100 mg/m” on Day 1 on a 21-day cycle (Table 3).
There was no significant difference in survival between the two treatment arms (Logrank
p=0.18, two-sided). The median survival was 8.7 months for the Gemzar plus cisplatin arm



- 132
133
134
135
136

137
138
139
140
141
142
143

144

145

146

versus 7.0 months for the etoposide plus cisplatin arm. Median time to disease progression for
the Gemzar plus-cisplatin arm was 5.0 months compared to 4.1 months on the etoposide plus
cisplatin arm (Logrank p=0.015, two-sided). The objective response rate for the Gemzar plus
cisplatin arm was 33% compared to 14% on the etoposide plus cisplatin arm (Fisher’s Exact
p=0.01, two-sided). . ‘ : : ‘ :

' Quality of Life (QOL): QOL was a secondary endpoint in both randomized studies. In the
Gemzar plus cisplatin versus cisplatin study, QOL was measured using the FACT-L, which

“assessed physical, social, emotional and functional well-being, and lung cancer symptoms. In the

study of Gemzar plus cisplatin versus etoposide plus cisplatin, QOL was measured using the

EORTC QLQ-C30 and LC13, which assessed physical and psychological functioning and

symptoms related to both lung cancer and its treatment. In both studies no significant differences -

wete observed in QOL between the Gemzar plus cisplatin arm and the comparator arm.
o .

2

1 "Gem/Cis 9.0 months T 39%
0.8 1

Cis = 76 months 28 %
07 - Test Statistic p-value
Logrank 0.008

061 ‘Wilcoxon 0.018 ..
Survival

‘probability

0.5

Gemcitabine/Cisplatin

T (N=260)

04 -
0.3“
]  N=262)

0.1~

oo ] I. T v L

. Survival time {months)

Figure 2: Kaplan-Meier Survival Curve in Gemzar plus Cisplatin versus
' Cisplatin NSCLC Study (N=522). '
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Table 3: Randomized Trials of Combination Therapy with Gemzar plus Cisplatin in NSCLC

‘Trial 28-day Schedule® ~ 21-day Schedule”
Treatment Arm - : Gemzar/ | Cisplatin Gemzar/ | Cisplatin/
' | Cisplatin | ; , Cisplatin | Etoposide
Number of patients 260 262 69 66
. Male 182 186 64 61
Female 78 76 ' -5 5
Median age, years 62 63 58 60
Range 36t088 | 35t079 : 33t076 | 35t0 75
Stage A 7% % | NA | NA
Stage 1B 26% 23% | 48% 52%
Stage IV . , 67% | 70% " 52% 49%
Baseline KPS® 70 to 80 41% 44% 45% 52%
Baseline KPS® 90 to 100 57% 55% 55% 49%
Survival . 1- p=0.008 e | p=0.18
" Median, months 9.0 7.6 8.7 7.0
(95%, C1)months | 82,11.0 | 66,838 78,10.1 | 6.0,97
Time to Disease Progression - p=0.009 - p=0.015
Median, months _ 52 3.7 ‘ - 50 - 44 '
(95%, C.1.) months . 42,57 3.0,43 C 42,64 24,45 :
Tumor Response 26% 10% | p<0.0001° 33% - 14% 1=0.01°

3 28-day schedule — Gemzar plus cisplatin: Gemzar 1000 mg/m” on Days 1, 8, and 15 and cisplatin 100 mg/m” on
Day 1 every 28 days; Single-agent cisplatin: cisplatin 100 mg/m” on Day 1 every 28 days.

b 21-day schedule — Gemzar plus cisplatin: Gemzar 1250 mg/m’ on Days 1 and 8 and cisplatin 100 mg/m’ on Day 1
every 21 days; Etoposide plus Cisplatin: cisplatin 100 mg/m* on Day 1 and L.V. etoposide
100 mg/m” on Days 1, 2, and 3 every 21 days. -

© Karnofsky Performance Status. : . : -

4 p-value for tumor response was calculated using the two-sided Fisher’s exact test for difference in binomial

proportions. All other p-values were calculated using the Logrank test for difference in overall time to an event.
N/A Not applicable. -

Pancreatic Cancer — Data from 2 clinical trials evaluated the use of Gemzar in patients with
locally advanced or metastatic pancreatic cancer. The first trial compared Gemzar to
5-Fluorouracil (5-FU) in patients who had received no prior chemotherapy. A second trial studied
the use of Gemzar in pancreatic cancer patients previously treated with 5-FU or a '

" 5-FU-containing regimen. In both studies, the first cycle of Gemzar was administered

intravenously at a dose of 1000 mg/m” over 30 minutes once weekly for up to 7 weeks (or until
toxicity necessitated holding a dose) followed by a week of rest from treatment with Gemzar.
Subsequent cycles consisted of injections once weekly for 3 consecutive weeks out of every

4 weeks. - : , s ' : '

The primary efficacy parameter in these studies was “clinical benefit response,” whichisa
measure of clinical improvement based on analgesic consumption, pain intensity, performance
status, and weight change. Definitions for improvement in these variables were formulated
prospectively during the design of the 2 trials. A patient was considered a clinical benefit
responder if either: ‘ - .

i) the patient-showed a >50% reduction in pain intensity (Memorial Pain Assessment Card)
or analgesic consumption, or a 20-point or greater improvement in performance status -
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(Karnofsky Performance Scale) for a period of at least 4 consecutive weeks, without
showing any sustained worsening in any of the other parameters. Sustained worsening was
defined as 4 consecutive weeks with either any increase in pain intensity or analgesic
consumption or a 20-point decrease in perforiitance status occurring durmg the first
12 weeks of therapy.

OR:

i) the patient was stable on all of the aforementioned parameters, and showed a marked,
sustained weight gain (7% increase maintained for 24 weeks) not due to fluid
accumulation.

The first study was a multi- center (17 sites in US and Canada) prospective, single-blinded,
two-arm, randomized, comparison of Gemzar and 5-FU in patients with locally advanced or
metastatic pancreatic cancer who had received no prior treatment with chemotherapy. 5-FU was
adn,nnlstered intravenously at a weekly dose of 600 mg/m for 30 minutes. The results from this
ra;ldomlzed trial are shown in Table 4. Patients treated with Gemzar had statlstlcally significant
increases in clinical benefit response, survival, and time to disease progression compared to
5-FU. The Kaplan-Meier curve for survival is shown in Flgure 3.No conﬂrmed objective tumor
TeSponses were observed w1th either treatment.

Table 4: Gemzar Versus 5-FU in Pancreatic Cancer

: _ - Gemzar 5-FU
Number of patients 63 ' 63
Male : 34 . 34
Female ' 29 29
Median age 62 years 61 years
Range - 37t079 - 36t077
Stage IV disease . 71.4% 76.2%
Baseline KPS® <70 69.8% 68.3%
Clinical benefit response 22.2% 4.8% p=0.004
(N*=14) . (N=3)
Survival : , p=0.0009
Median _ 5.7 months 4.2 months ™ :
6-month probability” (N=30) 46% (N=19) 29%
9-month probablht}}’ (N=14) 24% (N=4) 5%
 1-year probability” (N=9) 18% (N=2) 2%
Range - 0.2 to 18.6 months 0.4 to 15.1+ months
95% C.L of the median 4.7 to 6.9 months 3.1 to 5.1 months
Time to Disease Progression | : . p=0.0013
Median o 2.1 months 0.9 months
Range - 0.1+ to 9.4 months 0.1 to 12.0+ months
95% C.L of the medlan 1.9 to 3.4 months 0.9 to 1.1 months
# Karnofsky Performance Status.

- Kaplan-Meier estimates.

¢ N=number of patients.

+ No progression at last visit; remains alive. :
The p-value for clinical beneﬁt response was calculated using the two-sided test for difference in bmomlal
proportions. All other p-values were calculated using the Logrank test for difference in overall time to an event.
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Clinical benefit response was achieved by 14 patients treated with Gemzar and 3 patients
treated with 5-FU. One patient on the Gemzar arm showed improvement in all 3 primary
parameters (pain intensity, analgesic consumption, and performance status). Eleven patients on
the Gemzar arm and 2 patients on the 5-FU arm showed improvement in analgesic consumption
and/or pain intensity with stable performance status. Two patients on the Gemzar arm showed -
improvement in analgesic consumption or pain intensity with improvement in performance
status. One patient on the 5-FU arm was stable with regard to pain intensity and analgesic
consumption with improvement in performance status. No patient on either arm achieved a
clinical benefit response based on. weight gain.
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Figure 3: Kap'lén-Meier Survival Curve.

The second trial was a multi-ceniter (17'US and Canadian centers), open-label study of Gemzar
in 63 patients with advanced pancreatic cancer previously treated with 5-FU or a

- 5-FU-containing regimen. The study showed a clinical benefit response rate of 27% and median
_ survival-of 3.9 months. - ” '

Other Clinical Studies — When Gemzar was administered more frequently than once weekly

~ or with infusions longer than 60 minutes, increased toxicity was observed. Results of a Phase 1

study of Gemzar to assess the maximum tolerated dose (MTD) on a daily x 5 schedule showed
that patients developed significant lypotcnsion and severe flu-like symptoms that were
intolerable at doses above 10 mg/m”. The incidence and severity of these events were

“dose-related. Other Phase 1 studies using a twice-weekly schedule reached MTDs of only
. 65 mg/m?* (30-minute infusion) and 150 mg/m? (5-minute bolus). The dose-limiting toxicities
224

were thrombocytopenia and flu-like symptoms, particularly asthenia. In a Phase 1 study to assess '

the maximum tolerated infusion time, clinically significant toxicity, defined as -

myelosuppression, was seen with weekly doses of 300 mg/m” at or above a 270-minute infusion

~ time. The half-life of gemcitabine is influenced by the length of the infusion (see CLINICAL

PHARMACOLOGY) and the toxicity appears to be increased if Gemzar is administéred more
frequently than once weekly or with infusions longer than 60 minutes (see WARNINGS).



230

- 231

232
233
234
235
236
237
238
239
240

241
242

243
244
245 .

246

247
248
249
250
251
252
253
254

- 255

256
257
258
259
260
261
262
263

- 264.
265

266

267

268
269

270:

271

272

273
274
275
. 276

ADVERSE REACTIONS section).

INDICATIONS AND USAGE

Therapeutic Indications

Breast Cancer — Gemzar in combination with paglitaxel is indicated for the first-line
treatment of patients with metastatic breast cancer after failure of prior anthracycline-containing
adjuvant chemotherapy, unless anthracyclines were clinically contraindicated. :

Non-Small Cell Lung Cancer — Gemzar is indicated in combination with cisplatin for the
first-line treatment of patients with inoperable, locally advanced (Stage IIIA or IIIB), or
metastatic (Stage IV) non-small cell lung cancer. :

Pancreatic Cancer — Gemzar is indicated as first-line treatment for patients with locally
advanced (nonresectable Stage II or Stage IIT) or metastatic (Stage IV) adenocarcinoma of the
pancreas. Gemzar is indicated for patients previously treated with 5-FU.

R ' CONTRAINDICATION
_Gemzar is contraindicated in those patients with a known hypersensitivity to the drug (see
Allergic under ADVERSE REACTIONS).

4 . WARNINGS - .
‘Caution — Prolongation of the infusion time beyond 60 minutes and more frequent than
weekly dosing have beén shown to increase toxicity (see CLINICAL STUDIES).
Hematology — Gemzar can suppress bone marrow function as manifested by leukopenia,
thrombocytopenia, and anemia (see ADVERSE REACTIONS), and myelosuppression is

- usually the dose-limiting toxicity. Patients should be monitored for myelosuppression during

therapy. See DOSAGE AND ADMINISTRATION for recommended dose adjustments.

Pulmonary — Pulmonary toxicity has been reported with the use of Gemzar. In cases of severe
lung toxicity, Gemzar therapy should be discontinued immediately and appropriate supportive
care measures instituted (see Pulmonary under Single-Agent Use and under Post-marketing
experience in ADVERSE REACTIONS section).

Renal — Hemolytic Uremic Syndrome (HUS) and/or renal failure have been reported
following one or more doses of Gemzar. Renal failure leading to death or requiring dialysis,

~ despite discontinuation of therapy, has been rarely reported. The majority of the cases of renal

failure leading to death were due to HUS (see Renal under Single-Agent Use and under
Post-marketing experience in ADVERSE REACTIONS section).

Hepatic — Serious hepatotoxicity, including liver failure and death, has been reported very
rarely in patients receiving Gemzar alone or in combination with other potentially hepatotoxic
drugs (see Hepatic under Single-Agent Use and under Post-marketing experience in
" Pregnancy — Pregnancy Category D. Gemzar can cause fetal harm when administeredto a
pregnant woman. Gemcitabine is embryotoxic causing fetal malformations (cleft palate,

-incomplete ossiﬁcationg at doses of 1.5 mg/kg/day in mice (about 1/200 the recommended

human dose on a mg/m" basis). Gemcitabine is fetotoxic causing fetal malformations (fused
pulmonary artery, absence of gall bladder) at doses 0f 0.1 mg/kg/day in rabbits (about 1/600 the
recommended human dose on a mg/m” basis). Embryotoxicity was characterized by decreased
fetal viability, reduced live litter sizes, and developmental delays. There are no studies of Gemzar
in pregnant women. If Gemzar is used during pregnancy, or if the patient becomes pregnant
while taking Gemzar; the patient should be apprised of the potential hazard to the fetus.

. PRECAUTIONS o
General — Patients receiving therapy with Gemzar should be monitored closely by a physician-
experienced in the use of cancer chemotherapeutic agents. Most adverse events are reversible and
do not need to result in discontinuation, although doses may need to be withheld or reduced.
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There was a greater tendency in women, especially older women, not to proceed to the next -
cycle. .
Laboratory Tests — Patients receiving Gemzar should be monitored prior to each dose witha -
complete blood count (CBC), including differential and platelet count. Suspension or
modification of therapy should be considered when marrow suppression is detected (see

'DOSAGE AND ADMINISTRATION).

Laboratory evaluation of renal and hepatic function should be performed pnor to initiation of
therapy and periodically thereafter (see WARNINGS).

Carcinogenesis, Mutagenesis, Impairment of Fertility — Long-term animal studies to evaluate
the carcinogenic potential of Gemzar have not been conducted. Gemcitabine induced forward
mutations in vitro in a mouse lymphoma (L.5178Y) assay and was clastogenic in an in vivo
mopise micronucleus assay. Gemcitabine was negative when tested using the Ames, in vivo sister
chromatid exchange, and in vitro chromosomal aberration assays, and did not cause unscheduled
DNA synthes1s in vitro. Gemcitabine LP. doses of 0.5 mg/kg/day (about 1/700 the human dose

‘ona mg/m basis) in male mice had an effect on fertility with moderate to severe

hypospermatogenesis, decreased fertility, and decreased implantations. In female mice, fertility
was not affected but maternal toxicities were observed at 1.5 mg/kg/day I.V. (about 1/200 the
human dose on a mg/m basis) and fetotoxicity or embryolethahty was observed at -

0.25 mg/kg/day LV. (about 1/1300 the human dose on a mg/m basis). '

Pregnancy — Category D. See WARNINGS.

Nursing Mothers — It is not known whether Gemzar or its metabolites are excreted in human
milk. Because many drugs are excreted in human milk and because of the potential for serious
adverse reactions from Gemzar in nursing infants, the mother should be warned and a decision
should be made whether to discontinue nursing or to discontinue the drug, taking into account the
importance of the drug to the mother and the potential risk to the infant.

Elderly Patients — Gemzar clearance is affected by age (see CLINICAL
PHARMACOLOGY). There is no evidence, however, that unusual dose adjustments
(i.e., other than those already recommended in the DOSAGE AND ADMINISTRATION
section) are necessary in patients.over 65, and in general, adverse reaction rates in the
single-agent safety database of 979 patients were similar in patients above and below. 65.
Grade 3/4 thrombocytopenia was more common in the elderly.

Gender — Gemzar clearance is affected by gender (see CLINICAL PHARMACOLOGY). In
the single-agent safety database (N=979 patients), however, there is no evidence that unusual
dose adjustments (i.e., other than those already recommended in the DOSAGE AND
ADMINISTRATION section) are necessary in women. In general, in single-agent studies of
Gemzar, adverse reaction rates were similar in men and women, but women, especially older
women, were more likely not to proceed to a subsequent cycle and to experience Grade 3/4

neutropenia and thrombocytopenia.

Pediatric Patients — Gemzar has not been studied in pediatric patlents Safety and
effectiveness in pediatric patients have not been established.

Patients with Renal or Hepatic Impairment — Gemzar should be used with caution in patients

. with preexisting renal impairment or hepatic insufficiency. Gemzar has not been studied in‘

patients with significant renal or hepatic impairment.

‘Drug Interactions — No specific drug interaction studies have been conducted For .
information on the pharmacokinetics of Gemzar and cisplatin in combihation, see Drug

Interactions under CLINICAL PHARMACOLOGY section.

‘Radiation Therapy — Safe and effective regimens for the administration of Gemzar w1th
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ADVERSE REACTIONS
Gemzar has been used in a wide variety of malignancies, both as a single-agent and in
combination with other cytotoxic drugs. o,

Single-Agent Use: Myelosuppression is the principal dose-limiting toxicity with Gemzar

therapy. Dosage adjustments for hematologic toxicity are frequently needed and are described in
the DOSAGE AND ADMINISTRATION section.

The data in Table 5 are based on 979 patients receiving Gemzar as a single-agent administered
weekly as a 30-minute infusion for treatment of a wide variety of malignancies. The Gemzar
starting doses ranged from 800 to 1250 mg/m”. Data are also shown for the subset of patients
with pancreatic cancer treated in 5 clinical studies. The frequency of all grades and severe (WHO
Grade 3 or 4) adverse events were. generally similar in the single-agent safety database of
979 patients and the subset of patients with pancreatic cancer. Adverse reactions reported in the
smﬁle -agent safety database resulted in discontinuation of Gemzar therapy in about 10% of
patients. In the comparative trial in pancreatic cancer, the discontinuation rate for adverse

_ reactions was 14.3% for the gemcitabine arm and 4.8% for the 5-FU arm.

All WHO-graded laboratory events are listed in Table 5, regardless of causality.
Non-laboratory adverse events listed in Table 5 or dlscussed below were those reported,
regardless of causality, for at least 10% of all patients, except the categories of Extravasation,
Allergic, and Cardiovascular and certain specific events under the Renal, Pulmonary, and
Infection categories. Table 6 presents the data from the comparative trial of Gemzar and 5-FU in
pancreatic cancer for the same adverse events as those in Table 5, regardless of incidence.
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Table 5: Selected WHO-Graded Adverse Events in Patients Receiving Single-Agent Gemzar
WHO Grades (% incidence) '

All Patients® .- Pancreatic Cancer Discontinuations
‘ Patients’ (%)
All | Grade | Grade | All | Grade | Grade All
: Grades 3 4 Grades 3 4 Patients
Laboratory® ’ -
Hematologic : : ,
Anemia 68 7 1 73 8 2 <1
~ Leukopenia 62 9 <1 64 8 1 <1
Neutropenia 63 19 6 61 17 1 7 -
) Thrombocytopenia 24 4 1 36 7 <1 <1
‘Hepatic . ‘ . <1
ALT , 68 8 2 72 10 | 1
AST 67 6 2 78 12 |5
Alkaline ' o
Phosphatase 55 7 2 77 - 16 4
Bilirubin ' 13 | 2 <1 26 | 6 | 2
Renal <1
Proteinuria. 1. 45 <l 0 32 <1 0
Hematuria 35 <1 0 23 0 0
BUN : 16 0 0 " 15 0 0
Creatinine - 8 <1 0 6 0 0
Non-laboratory® _ - o
Nausea and Vomiting 69 13 1 71 10 2 <1
Pain 48 | 9 | <« 42 6 . <1 , <1
Fever 41 2 0. 38 2 0 <1
Rash 30 <1 0 | 28 <1 0 <1
Dyspnea 23 3 <1 10 0 <1 <1
Constipation 23 | 1 <1 31 3 <1 0
Diarrhea 19 | .1 0 | 30 3 0 0
Hemorrhage 17 <1 <1 4 2 <1 <1
Infection _ 16 1 | < 10 2 <t | <«
-Alopecia - 15 | <1 0 16 0 0 0.
Stomatitis 1 1 <1 0 10 <1 0 <1
Somnolence ' 11 <1 <1 11 2 <1 <1
Paresthesias 10 <1 0 10 | <l 0 0

347  Grade based on criteria from the World Health Organization (WHO).
348  ® N=699-974; all patients with laboratory or hon-laboratory data.
349  ® N=161-241; all pancreatic cancer patients with laboratory or non-laboratory data. -

350  °N=979. .

351 ¢ Regardless of causality.

352 © Table includes non-laboratory data with incidence for all patients 210%. For approx1mately 60% of the patients,

- 353" non-laboratory events were graded only if assessed to be’ pos51b1y drug-related.
354 :
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Table 6: Selected WHO-Graded Adverse Events from Conﬁparative Trial of Gemzar and

5-FU in Pancreatic Cancer
WHO Grades (%.incidence

'Gemzar® 5-FU" .
All Grade Grade All Grade Grade
Grades 3 4 Grades 3 4
Laboratory®
Hematologic .
Anemia 65 7 3 45 0 0
Leukopenia 71 10 0 15 2 0
" Neutropenia 62 19 7 18 2 3
1 Thrombocytopenia 47 - 10 0 15 2 0
."Hepatic ‘
ALT 72 8 2 38 -0 0
AST 72 10 2 52 -] 2 0
Alkaline ' v
Phosphatase 71 16 0 64 10 3
Bilirubin 16 2 2 25 6 3
Renal o ,

" Proteinuria 10 0. 0 2 0 0
Hematuria 13 0 0 0 0. 0
BUN 8 0 0 10 0 0
Creatinine 2 0 0 0 0 0

Non-laboratory*
Nausea and Vomiting 64 10 3 58 5 0

- Pain 10 2 0 7 -0 0
Fever 30 0 0 16 0 0
Rash 24 0 0 13 0 0
Dyspnea 6 0 0 3 -0 0
Constipation 10 3 0 11 2 0
Diarthea 24 2 0 31 5 0
Hemorrhage -0 0 0 S 2 0 0
Infection 8 0 -0 3. 2 0
Alopecia 18 0 0 16 0 0

. Stomatitis 14 0 0 15 0 0
Somnolence 5 2 0 7 2 0
‘Paresthesias -2 0 0 2. ) -0

Grade based on criteria from the World Health Organizaﬁon (WHO).
* N=58-63; all Gemzar patients with laboratory or non-laboratory data.
® N=61-63; all 5-FU patients with laboratory or non-laboratory data.

: Regardless of causality. .

Non-laboratory events were graded

only if assessed to be possibly drug-related.

Hematologic — In studies in pancreatic cancer myelosuppression is the dose-limiting toxicity
with Gemzar, but <1% of patients discontinued therapy for either anemia, leukopenia, or

thrombocytopenia. Red blood cell transfusions were required by 19% of patients. The incidence

of sepsis was less than 1%. Petechiae or mild blood loss (hemorthage), from any cause, was
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reported in 16% of patients; less than 1% of patients required platelet transfusions. Patients
should be monitored for myelosuppression during Gemzar therapy and dosage modified or
suspended according to the degree of hematologlc toxicity (see DOSAGE AND
ADMINISTRATION).

Gastrointestinal — Nausea and vomiting were commonly reported (69%) but were usually of
mild to moderate severity. Severe nausea and vomiting (WHO Grade 3/4) occurred in <15% of
patients. Diarrhea was reported by 19% of patients, and stomatitis by 11% of patients.

Hepatic — In clinical trials, Gemzar was associated with transient elevations of one or both
serum transaminases in approximately 70% of patients, but there was no evidence of increasing
hepatic toxicity with either longer duration of exposure to Gemzar or with greater total
cumulative dose. Serious hepatotoxicity, including liver failure and death, has been reported very
rarely in patients receiving Gemzar alone or in combination with other potentrally hepatotoxic
drugs (see Hepatic under Post-marketing experience).

“Renal — In clinical trials, mild proteinuria and hematuria were commonly reported. Clinical
findings consistent with the Hemolytic Uremic Syndrome (HUS) were reported in 6 of _
2429 patients (0.25%) receiving Gemzar in clinical trials. Four patients developed HUS on
Gemzar therapy, 2 immediately post-therapy. The diagnosis of HUS should be considered if the
patient develops anemia with evidence of microangiopathic hemolysis, elevation of bilirubin or
LDH, reticulocytosis, severe thrombocytopenia, and/or evidence of renal failure (elevation of
serum creatinine or BUN). Gemzar therapy should be discontinued immediately. Renal failure
may not be reversible even with dlscontmuatlon of therapy and dialysis may be required (see
Renal under Post-marketing experience).

Fever — The overall incidence of fever was 41%. This is in contrast to the incidence of
infection (16%) and indicates that Gemzar may cause fever in the absence of clinical infection.
Fever was frequently assocmted with other flu-like symptoms and was usually mild and clinically
manageable.

Rash — Rash was reported in 30% of patients. The rash was typically a macular or finely

- granular maculopapular pruritic eruption of mild to moderate severity involving the trunk and

extremities. Pruritus was reported for 13% of patients.

Pulmonary — In clinical trials, dyspnea, unrelated to underlying disease, has been reported in
association with Gemzar therapy. Dyspnea was occasionally accompanied by bronchospasm.
Pulmonary toxicity has been reported with the use of Gemzar (see Pulmonary under

Post-marketing experience). The etiology of these effects is unknown. If such effects develop, '

Gemzar should be dlscontmued Early use of supportive care measures may help. amehorate these

_ conditions.

Edema — Edema (13%), peripheral edema (20%), and generahzed edema (<1%) were
reported. Less than 1% of patients discontinued due to edema.

Flu-like Symptoms — “Flu syndrome” was reported for 19% of patients. Individual symptoms
of fever, asthenia, anorexia, headache, cough, chills, and myalgia were commonly reported.
Fever and asthenia were also reported frequently as 1solated symptoms. Insomnia, rhinitis,
sweating, and malaise were repoited 1nfrequent1y Less than 1% of patlents dlscontmued due to

 flu-like symptoms. -

Infection — Infections were reported for 16% of patrents Sepsis was rarely reported (<1%)

Alopecia — Hair loss, usually minimal, was reported by 15% of patients.

- Neurotoxicity — There was a 10% incidence of mild paresthesras anda <1% rate of severe
paresthesias.

Extravasation — Injection- site related events were reported for 4% of patrents There were no
reports of mjectlon site necrosis. Gemzar is not a vesicant. : —

KN CEP A Y
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Allergic — Bronchospasm was reported for less than 2% of patients. Anaphylactoid reaction
has been reported rarely. Gemzar should not be administered to patients with a known
hypersensitivity to this drug (see CONTRAINDICATION).

Cardiovascular — During clinical trials, 2% of patients discontinued therapy with Gemzar due
to cardiovascular events such as myocardial infarction, cerebrovascular accident, arrhythmia, and
hypertension. Many of these patients had a prior history of cardiovascular disease (see
Cardiovascular under Post-marketing experience).

Combination Use in Non-Small Cell Lung Cancer: In the Gemzar plus cisplatin vs. cisplatin
study, dose adjustments occurred with 35% of Gemzar injections and 17% of cisplatin injections
on the combination arm, versus 6% on the cisplatin-only arm. Dose adjustments were required in
greater than 90% of patients on the combination, versus 16% on cisplatin. Study discontinuations
fo_r}possibly drug-related adverse events occurred in 15% of patients on the combination arm and
8% of patients on the cisplatin arm. With a median.of 4 cycles of Gemzar plus cisplatin »
treatment, 94 of 262 patients (36%) experienced a total of 149 hospitalizations due to possibly
treatment-related adverse events. With a median of 2 cycles of cisplatin treatment, 61 of
260 patients (23%) experienced 78 hospitalizations due to possibly treatment-related adverse
events. ' :

In the Gemzar plus cisplatin vs. etoposide plus cisplatin study, dose adjustments occurred with -

20% of Gemzar injections and 16% of cisplatin injections in the Gemzar plus cisplatin arm
compared with 20% of etoposide injections and 15% of cisplatin injections in the etoposide plus
cisplatin arm. With a median of 5 cycles of Gemzar plus cisplatin treatment, 15 of 69

patients (22%) experienced 15 hospitalizations due to possibly treatment-related adverse events:
With a median of 4 cycles of etoposide plus cisplatin treatment, 18 of 66 patients (27%)
experienced 22 hospitalizations due to possibly treatment-related adverse events. In patients who

_completed more than one cycle, dose adjustments were reported in 81% of the Gemzar plus

cisplatin patients, compared with 68% on the etoposide plus cisplatin arm. Study
discontinuations for possibly drug-related adverse events occurred in 14% of patients on the
Gemzar plus cisplatin arm and in 8% of patients on the etoposide plus cisplatin arm. The
incidence of myelosuppression was increased in frequency with Gemzar plus cisplatin
treatment (~90%) compared to that with the Gemzar monotherapy (~60%). With combination
therapy Gemzar dosage adjustments for hematologic toxicity were required more often while

- cisplatin dose adjustments were less frequently required. :
Table 7 presents the safety data from the Gemzar plus cisplatin vs. cisplatin study in non-small

cell lung cancer. The NCI Common Toxicity Criteria (CTC) were used. The two-drug
combination was more myelosuppressive with 4 (1.5%) possibly treatment-related deaths,
including 3 resulting from myelosuppression with infection and 1 case of renal failure associated

with pancytopenia and infection. No deaths due to treatment were reported on the cisplatin arm. o

Nine cases of febrile neutropenia were reported on the combination therapy arm compared to

2 on the cisplatin arm. More patients required RBC and platelet transfusions on the Gemzar plus

cisplatin arm. _ _
- Myelosuppression occurred more frequently on the combination arm, and in 4 possibly

treatment-related deaths myelosuppression was observed. Sepsis was reported in 4% of patients . -

on the Gemzar plus cisplatin arm compared to 1% on the cisplatin arm. Platelet transfusions were
required in21% of patients on the combination arm and <1% of patients on the cisplatin arm. -
Hemorthagic events occurred in 14% of patients on the combination arm and 4% on the cisplatin

arm. However, severe hemorrhagic events were rare. Red blood cell transfusions were required in

39% of the patients on the Gemzar plus cisplatin arm, versus 13% on the cisplatin arm. The data

-suggest cumulative anemia with continued Gemzar plus cisplatin use.

Nausea and vomiting despite the use of antiemetics occurred slightly more often vith Gemzar
plus cisplatin therapy (78%) than with cisplatin alone (71%). In studies with single-agent
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Gemzar, a lower incidence of nausea and vomiting (58% to 69%) was reported. Renal function
abnormalities, hypomagnesemia, neuromotor, neurocortical, and neurocerebellar toxicity

- occurred more often with Gemzar plus 01splat1n than with 01splat1n monotherapy. Neurohearmg :

toxicity was similar on both arms.

Cardiac dysrrhythmias of Grade 3 or greater were reported in 7 (3%) patients treated with
Gemzar plus cisplatin compared to one (<1%) Grade 3 dysrrhythmia reported with cisplatin

therapy. Hypomagnesemia and hypokalemia were assomated w1th one Grade 4 arrhythm1a on the

Gemzar plus cisplatin combination arm.
Table 8 presents data from the randomized study of Gemzar plus cisplatin versus etopos1de

plus cisplatin in 135 patients with NSCLC for the same WHO-graded adverse events as those in -

Table 6. One death (1.5%) was reported on the Gemzar plus cisplatin arm due to febrile .
neutropenia associated with renal failure which was possibly treatment-related. No deaths related
to tfeatment occurred on the etoposide plus cisplatin arm. The overall incidence of Grade 4
néutropenia on the Gemzar plus cisplatin arm was less than on the etoposide plus cisplatin

arm (28% vs. '56%). Sepsis was experienced by 2% of patients on both treatment arms. Grade 3
anemia and Grade 3/4 thrombocytopema were more common on the Gemzar plus cisplatin arm.
RBC transfusions were given to 29% of the patients who received Gemzar plus cisplatin vs. 21%
of patients who received etoposide plus cisplatin. Platelet transfusions were given to 3% of the
patients who received Gemzar plus cisplatin vs. 8% of patients who received étoposide plus

-~ cisplatin. Grade 3/4 nausea and vomiting were also more common on the Gemzar plus cisplatin

arm. On the Gemzar plus cisplatin arm, 7% of participants were hospitalized due to febrile-
neutropenia compared to 12% on the etoposide plus cisplatin arm. More than twice as many
patients had dose reductions or omissions of a scheduled dose of Gemzar as compared to
etoposide, which may explain the differences in the incidence of neutropenia and febrile
neutropenia between treatment arms. Flu syndrome was reported by 3% of patients on the
Gemgzar plus cisplatin arm with none reported on the comparator arm. Eight patients (12%) on -
the Gemzar plus c1sp1at1n arm reported edema compared to 1 patient (2%) on the etop0s1de plus
cisplatin arm.

Table 7: Selected CTC- Graded Adverse Events from Comparatlve Trial of Gemzar plus
Clsplatm versus Single-Agent Cisplatin in NSCLC

CTC Grades (% incidence)

Gemzar plus Cisplatin® " Cisplatin”
All Grade Grade All - Grade Grade
S Grades 3 4 Grades - 3 4
-Laboratory® ' : -
Hematologic S
Anemia .89 22 3 67 6 1
RBC Transfusion® 39 | 13
Leukopenia 82 35 11 25 2 1
Neutropenia 79 22 35 20 '3 1
Thrombocytopenia 85 25 25 13 3 1
Platelet Transfusions® 21 <1 : '
Lymphocytes 5 - 25 - 18 51— 12 5
Hepatic : ' .
Transaminase 22 2 1 10 1 0
. Alkaline Phosphatase 19 1 0 13 0 0
Renal -

SR P YES 2
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Proteinuria 23 0 0 18 0 0-
Hematuria 15 0 0 13 0 0
- Creatinine 38 4 <1 31 2 <1
Other Laboratory
Hyperglycemia 30 4 0 23 3 0
Hypomagnesemia 30 4 3 17 2 0
- Hypocalcemia - , 18. 2 0 7 0 <1
Non-laboratory® :
Nausea 93 25 2 87 20 <1
Vomiting ~ - 18 11 12 71 10 9
Alopecia 53 1 0 33 0 0
Neuro Motor 35 12 0 15 3 0
" Constipation ' 28 3 0 21 0 0
Neuro Hearing 25 6 0 21 6 0
Diarrhea | 24 2 2 13 ° 0 0
Neuro Sensory _ .23 11 0 18 1 0
Infection 18 3 2 12 1 0
Fever ' 16 -0 0 5 0 0
Neuro Cortical ' 16 3 1 9 1 0
Neuro Mood 16 1 -0 10 1 0
Local 15 - 0 0 6 0 0
Neuro Headache 14 0 0 7 0 -0
Stomatitis ‘ 14 1 0 5 0 0
Hemorrhage 14 1 - ) 4 0 0
Dyspnea _ 12 4 3 11 3 2
Hypotension . 12- 1 0 7 1 0
Rash - 11 0 0 3 0 0

492 Grade based on Common Tox101ty Criteria (CTC). Table includes data for adverse events with 1nc1dence 210% in
493 either arm.
494  * N=217-253; all Gemzar plus cisplatin pat1ents with laboratory or non-laboratory data. Gemzar at 1000- mg/m® on
495 Days 1, 8, and 15 and cisplatin at 100 mg/m’ on Day 1 every 28 days.
- 496 ° ® N=213-248; all msplann patients with laboratory or non-laboratory data. Clsplatm at 100 mg/m” on Day 1 every
497 28 days. -
- 498  ° Regardiess of causahty —
‘499 . 9 Percent of patients receiving transfusions. Percent transfusmns are not CT 'C-graded events.
" 500 - ° Non-laboratory events were graded only if assessed to be possibly drug-related.
501 N '



18

Table 8: Selected WHO-Graded Adverse Evenfs from Comparative Trial of Gemzar plus
Cisplatin versus Etoposide plus Cisplatin in NSCLC

WHO Grades (%-incidence

505

511

Gemzar plus Cisplatin® Etoposide plus Cisplatin®
All Grade Grade All Grade ‘Grade
. Grades 3 4 Grades 3 4
Laboratory®
Hematologic : _ ,
Anemia 88 22 0 77 13 2
RBC Transfusions® 29 21
~ Leukopenia 86 26 3 87 36 7
} Neutropenia 88 36 28 87 20 56
" Thrombocytopenia 81 39 . 16 45 8 5
Platelet Transfuswnsd -3 ' 8 ‘ ,
Hepatic -
ALT 6 0 0 12 0 .0
AST : 3 0 0 11 0 0
Alkaline Phosphatase 16 0 0 11 0 0
Bilirubin 0 0 0 0 0 0
Rernal '
. Proteinuria 12 0 0 5 0 0
* Hematuria 22 0 0 10 0 0
BUN -6 0 0 4 0 0
Creatinine 2 0- 0 2 0 0
Non-laboratory® . ‘ o
Nausea and Vomiting 96 35 4 86 19 7
Fever 6 0 0 3 0. 0
. Rash 10 0 -0 3 0 0
Dyspnea 1 0. 1 3 0 0
Constipation - 17 0 0 15 - 0 0
Diarrhea 14 1 1 13 0 2
Hemorrhage 9. . 0 3 3 0 3
Infection 28 3. 1 21 - 8 0
- Alopecia 77 . 13 - -0 92 51 0
Stomatitis 20 4 0 18 2 0
Somnolence 3 -0 0 -3 2 0
.+ | - Paresthesias 38 0 O . 16 2 0
502  Grade based on criteria from the World Health Organization (WHO).
503  ®* N=67-69; all Gemzar plus cisplatin patlents with laboratory or non-laboratory data. Gemzar at 1250 mg/m” on .
504 Days 1 and 8 and cisplatin at 100 mg/m”® on Day 1 every 21 days. :
® N=57-63; all cisplatin plus etoposide patlents with laboratory or non-laboratory data. Cisplatini at 100 mg/m on
.506 Day 1 'and LV. etoposide at 100 mg/m’ on Days 1, 2, and 3 every 21 days. ,
507  ° Regardless of causality. -
508 ¢ Percent of patients receiving transfusions. Percent transfusions are not WHO-graded events.
509 ¢ Non-laboratory events were graded only if assessed to be pos51b1y drug-related.
510 * f Pain data were not collected
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Combination Use in Breast Cancer: In the Gemzar plus paclitaxel versus paclitaxel study,
dose reductions occurred with 8% of Gemzar injections and 5% of paclitaxel injections on the
combination arm, versus 2% on the paclitaxel arm. @n the combination arm, 7% of Gemzar
doses were omitted and <1% of paclitaxel doses were omitted, compared to <1% of paclitaxel
doses on the paclitaxel arm. A total of 18 patients (7%) on the Gemzar plus paclitaxel arm and
12 (5%) on the paclitaxel arm discontinued the study because of adverse events. There were
two deaths on study or within 30 days after study drug discontinuation that were possibly

drug-related, one on each arm.

Table 9 presents the safety data occurrences of 210% (all grades) from the Gemzar plus
paclitaxel versus paclitaxel study in breast cancer.

-, Table 9: Adverse Events from Comparative Trial of Gemzar Elus Paclitaxel versus

2

Single-Agent Paclitaxel in Breast Cancer
CTC Grades (% incidence)

Rash/desquamation

Gemzar plus Paclitaxel Paclitaxel
(N=262) (N=259)
All Grade | Grade All Grade Grade
- Grades 3. 4 Grades 3 4
| Laboratory’
Hematologic
~ Anemia’ 69 6 1 51 3 <1
Neutropenia . 69 31 17 31 4 7
Thrombocytopenia 26 5 <1 7 <1 <1
Leukopenia 21 10 1 12 2 0
Hepatobiliary . . : :
ALT 18 5 <1 6 <l 0
AST 16 2 0 5 <1 -0
Non-laboratory® - :
Alopecia " 90 14 -4 92 19 3
Neuropathy-sensory 64 5 <1 58 3 0
Nausea 50 |1 0 31 2 0
. Fatigue 40 6 <1 - 28 1 <1
Myalgia - 33 4 0 33 3 - <1
Vomiting 29 2 0 - 15 2 0.
Arthralgia 24 3 -0 22 2 <1
Diarrhea 20 3 0 13 2 0
" Anorexia 17 -0 -0 12 <1 0
Neuropathy-motor 15 2 <1 10 <1 .0
Stomatitis/pharyngitis 13 1 <1. 8 <1 0
Fever 13 <1 0 3 0 0
Constipation 11 <1 0 12 0 0
Bone pain i1 2 0 10 <1 0
Pain-other 11 <1 0’ 8 <1 0
11 <1 <1 5 0 0
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* Grade based on Common Toxicity Criteria (CTC) Version 2.0 (all grades 210%).
® Regardless of causality.
© Non-laboratory events were graded only if assessed to be possibly drug-related

The following are the clinically relevant adverse events that occurred in >1% and <10% (all
grades) of patients on either arm. In parentheses are the incidences of Grade 3 and 4 adverse
events (Gemzar plus paclitaxel versus paclitaxel): febrile neutropenia (5.0% versus 1.2%),
infection (0.8% versus 0.8%), dyspnea (1.9% versus 0), and allergic reaction/hypersensitivity
(0 versus 0.8%).

No differences in the incidence of laboratory and non-laboratory events were observed n
patients 65 years or older, as compared to patients younger than 65.

Post-marketing experience: The following adverse events have been identified dunng '
poslt-approval use of Gemzar. These events have occurred after Gemzar single-agent use and
Gémzar in combination with other cytotoxic agents. Decisions to include these events are based
on the seriousness of the event, frequency of reporting, or potential causal connection to Gemzar.

Cardiovascular — Congestive heart failure and myocardial infarction-have been reported very
rarely with the use of Gemzar. Arrthythmias, predominantly supraventncular in nature, have been
reported very rarely.

Vascular Disorders — Vascular toxicity reported with Gemzar includes cl1n1cal signs of
vasculitis, which has been reported very rarely. Gangrene has also been reported very rarely.

Skin — Cellulitis and non-serious injection site reactions in the absence of extravasatlon have

- been rarely reported.

Hepatic — Serious hepatotox1c1ty 1nclud1ng liver failure and death has been reported very
rarely in patients receiving Gemzar alone or in comb1nat1on with other potentlally hepatotoxic
drugs.

: Pulmonary — Parenchymal toxicity, including interstitial pneumonitis, pulmonary fibrosis,
pulmonary edema, and adult respiratory distress syndrome (ARDS), has been reported rarely
following one or more doses of Gemizar administered to patients with various malignancies.

Some patients experienced the onset of pulmonary symptoms up to 2 weeks after the last Gemzar

dose. Respiratory fallure and death occurred very rarely i some patrents despite discontinuation
of therapy.

Renal — Hemolytlc-Uremlc Syndrome (HUS) and/or renal fa11ure have been reported
following one or more doses of Gemzar. Renal failure leading to death or requiring dialysis,

. despite discontinuation of therapy, has been rarely reported: The ma_]orlty of the cases of renal
_ fallure leadmg to death were due to HU S.

OVERDOSAGE
There is no known ant1dote for overdoses of Gemzar. Myelosuppression, paresthes1as and
severe rash were the principal toxicities seen when a single dose as high as 5700 mg/m was
administered by LV. infusion over 30 minutes every 2 weeks to several patients in a Phase 1

study. In the event of suspected overdose, the patient should be monitored with appropnate blood

counts and should receive support1ve therapy, as necessary.

DOSAGE AND ADMINISTRATION
Gemzar is for mtravenous use only.

Adults

Single-Agent Use
Pancreatic Cancer — Gemzar should be administered by intravenous infusion at a dose of
1000 mg/m” over 30 minutes once weekly for up to.7 weeks (or until toxicity necesSitates
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reducing or holding a dose), followed by a week of rest from treatment. Subsequent cycles should

. consist of infusions once weekly for 3 consecutive weeks out of every 4 weeks.

Dose Modifications — Dosage adjustment is based upon the degree of hematologic toxicity
experienced by the patient (see WARNINGS). Clearance in women and the elderly is reduced
and women were somewhat less able to progress to subsequent cycles (see Human
Pharmacokinetics under CLINICAL PHARMACOLOGY and PRECAUTIONS). .

- Patients receiving Gemzar should be monitored prior to each dose with a complete blood
count (CBC), including differential and platelet count. If marrow suppression is detected, therapy
should be modified or suspended according to the guidelines in Table 10.

Table 10: Dosage Reduction Guidelines

Absolute granulocyte count ' Platelet count ) % of full dose

(x 10%L) (x 10%L)
- 21000 and =>100,000 100
500-999 or - 50,000-99,000 = . - 75

<500 L or <50,000 . o Hold

Laboratory evaluation of renal and hepatic function, including transaminases and serum
creatinine, should be performed prior to initiation of therapy and periodically thereafter. Gemzar
should be administered with caution in patlents with evidence of s1gmﬁcant renal or hepatlc
impairment.

Patients treated with Gemzar who complete an entire cycle of therapy may have the dose for

subsequent cycles increased by 25%, provided that the absolute granulocyte count (AGC) and
platelet nadirs exceed 1500 x 10 %/L and 100,000 x 10%/L, respectively, and if non-hematologic

* toxicity has not been greater than WHO Grade 1. If patients tolerate the subsequent course of

Gemzar at the increased dose, the dose for the next cycle can be further increased by 20%,
provided again that the AGC and platelet nadirs exceed 1500 x 10%L and 100,000 x 10%/L,
respectively, and that non-hematologic tox101ty has not been greater than WHO Grade 1.

Combination Use: : :

. Non-Small Cell Lung Cancer — Two schedules have been investigated and the optimum
schedule has not been determined (see CLINICAL STUDIES) With the 4-week schedule,
Gemzar should be administered intravenously at 1000 mg/m’ over 30 minutes on Days 1, 8, and
15 of each 28-day cycle. Cisplatin should be administered intravenously at 100 mg/m® on Day 1
after the infusion of Gemzar With the 3-week schedule, Gemzar should be administered

intravenously at 1250 mg/m’ over 30 minutes on Days 1 and 8 of each 21-day cycle. Cisplatin at

a dose of 100 mg/m” should be administered intravenously after the infusion of Gemzar on
Day 1. See prescribing information for cisplatin administration and hydration guidelines.

Dose Modifications — Dosage adjustments for hematologic toxicity may be required for

- Gemzar and for cisplatin. Gemzar dosage adjustment for hematological toxicity is based on the -
‘granulocyte and platelet counts taken on the day of therapy. Patients receiving Gemzar should be

monitored prior to each dose with a complete blood count (CBC), including differential and
platelet counts. If marrow suppression is detected, therapy should be modified or suspended
according to the guidelines in Table 10. For crsplatm dosage adjustment see manufacturer S
prescribing information.

In general, for severe (Grade 3 or 4) non-hematological toxicity, except alopecia and
nausea/vomiting, therapy with Gemzar plus cisplatin should be held or decreased by 50%
depending on the judgment of the treating physician. During combination therapy with cisplatin,
seruin creatinine, serum potassium, serum calcium, and serum magnesium should be carefully
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monitored (Grade 3/4 serum creatinine toxicity for Gemzar plus cisplatin was 5% versus 2% for
cisplatin alone). '

Breast Cancer — Gemzar should be administered intravenously at a dose of 1250 mg/m” over
30 minutes on Days 1 and 8 of each 21-day cycle. Paclitaxel should be administered at
175 mg/m” on Day 1 as a 3-hour intravenous infusion before Gemzar administration. Patients
should be monitored prior to each dose with a complete blood count, including differential
counts. Patients should have an absolute granulocyte count 21500 x 10%/L and a platelet count
>100,000 x 105/L prior to each cycle.

Dose Modifications — Gemzar dosage adjustments for hematological toxicity is based on the
granulocyte and platelet counts taken on Day 8 of therapy. If marrow suppression is detected,
Gemzar dosage should be modified according to the guidelines in Table 11.

o ) . .

~ Table 11: Day 8 Dosage Reduction Guidelines for

" Gemzar in Combination with Paclitaxel

Absolute granulocyte count Platelet count % of full dose
(x 10%/L) - (x 10%L)
21200 _ and - >75,000 - : 100
1000-1199 or 50,000-75,000 : 75
700-999 and ' =>50,000 50 .
<700 » or  <50,000 3 : Hold

~ prescribing information.

In general, for severe (Grade 3 or 4) non-hematological toxicity, except alopecia and
nausea/vomiting, therapy with Gemzar should be held or decreased by 50% depending on the
judgment of the treating physician. For paclitaxel dosage adjustment, see manufacturer’s

Gemzar may be administered on an outpatient basis. ,

Instructions for Use/Handling— The recommended diluent for reconstitution of Gemzar is
0.9% Sodium Chloride Injection without preservatives. Due to solubility considerations, the
maximurm concentration for Gemzar upon reconstitution is 40 mg/mL. Reconstitution at
concentrations greater than 40 mg/mL may result in incomplete dissolution, and should be
avoided.

To reconstitute, add 5 mL of 0.9% Sodium Chloride Injection to the 200-mg vial or 25 mL of
0.9% Sodium Chloride Injection to the 1-g vial: Shake to dissolve. These dilutions each yielda -~
gemgcitabine concentration of 38 mg/mL which includes accounting for the displacement volume

of the lyophilized powder (0.26 mL for the 200-mg vial or 1.3 mL for the 1-g vial). The total
* volume upon reconstitution will be 5.26 mL or 26.3 mL, respectively. Complete withdrawal of

the vial contents will provide 200 mg or 1 g of gemcitabine, respectively. The appropriate
amount of drug may be administered as prepared or further diluted with 0.9% Sodium Chloride
Injection to concentrations as low as 0.1 mg/mL. ' '

" Reconstituted Gemzar is a clear, colorless to light straw-colored solution. After reconstitution

‘with 0.9% Sodium Chloride Injection, the pH of the resulting solution lies in the range of 2.7

to 3.3. The solution should be inspécted visually for particulate matter and discoloration, prior to
administration, whenever solution or container permit. If particulate matter or discoloration is
found, do not administer. - - - S

When prepared as directed, Gemzar solutions are stable for 24 hours at controlled room
temperature 20° to 25°C (68° to 77°F) [See USP]. Discard unused portion. Solutions of
reconstituted Gemzar should not be refrigerated, as crystallization may occur. o

The compatibility of Gemzar with other drugs has not been studied: No incompatibilities have
been observed with infusion bottles or polyvinyl chloride bags and administration sets.
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Unopened vials of Gemzar are stable until the expiration date indicated on the package when
stored at controlied room temperature 20° to 25°C (68° to 77°F) [See USP].

" Caution should be exercised in handling and preparing Gemzar solutions. The use of gloves is
recommended. If Gemzar solution contacts the skin or mucosa, immediately wash the skin
thoroughly with soap and water or rinse the mucosa with copious amounts of water. Although
acute dermal irritation has not been observed in animal studies, 2 of 3 rabbits exhibited
drug-related systemic toxicities (death, hypoactivity, nasal discharge, shallow breathing) due to
dermal absorption. : : _ ‘

Procedures for proper handling and disposal of anti-cancer drugs should be considered. Several
guidelines on this subject have been published.l'8 There is no general agreement that all of the

_procedures recommended in the guidelines are necessary or appropriate.’

R ‘ HOW SUPPLIED

Vials:
200 mg white, lyophilized powder in a 10-mL size sterile single use vial (No. 7501)
"~ NDC 0002-7501-01 : S

1 g white, Iyophilized powder in a 50-mL size sterile single use vial (No. 7502)
NDC 0002-7502-01

" Store at controlled room temperature (20° to 25°C) (68° to 77°F). The USP has defined
controlled room temperature as “A temperature maintained thermostatically that encompasses the
usual and customary working environment of 20° to 25°C (68° to 77°F); that results in 2 mean
kinetic temperature calculated to be not more than 25°C; and that allows for excursions between
15° and 30°C (59° and 86°F) that are experienced in pharmacies, hospitals, and warehouses.”
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1. Recommendations for the safe handling of parenteral antineoplastic drugs. NIH
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handling of antineoplastic agents. Med J Aust 1983;1:426. o ‘ }

5. - Jones RB, et al. Safe handling of chemotherapeutic agents: A report from the Mount Sinai -
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I INTRODUCTION:

NDA 20509 requests the approval of Gemzar® (gemcxtabme hydrochlonde) for use in the palliative
treatment of advanced or metastatic pancreatic cancer in previously untreated patients or patients

- refractory to fluorouracil therapy. Case reports forms were submitted for review from four clinical

trials: (1) one phase III trial (JHAY) in which gemcitabine is compared to 5-FU in previously
untreated patients in a single blinded; randomized, controlled study in which the primary end-point
is clinical benefit response, (2) one phase II trial (JHAZ) in which gemcitabine is used in patients with
advanced or metastatic pancreatic cancer refractory to 5-FU in which the primary endpoint was

clinical benefit response, and (3) two phase II trials (JHAL ext., EO12) in previously untreated

patients with advanced or metastatic pancreatic cancer. A study report (JHAL) for a fifth trial using
.Gemcitabine at a lower dose in pancreatic cancer was included in the NDA and is reviewed also.

The original IND was submitted in January, 1987. At the End-of-Phase II meeting ‘and ina
‘conference call held in early 1992, the sponsor proposed an innovative primary endpoint for the two
pivotal trials JHAY, JHAZ) clinical benefit response. Clinical benefit response is a comp051te_

endpoint. The three equally weighted components include: (1) the pain "index" which includes pain .

intensity scoring and analgesia consumption; (2) performance status, and (3) weight change.

Traditional endpoints such as time to progression, time to treatment failure, and survival were

proposed as secondary endpoints. In the phase II trials the “traditional" primary endpoints of response
rate, time to progression, and survival were used with measurement of analgesra consumptlon,
performance status, and weight as part of the data collection.

Clinical Beneﬁt Response, as deﬁned in the pivotal and supporting trials, is based on statistical
modeling of the information collected in the phase II trials regarding change in performance status,
analgesia consumption, and weight. These parameters were noted to be relatively stable for those
_patients enrolled on JHAL, JHAL (ext), and E012. While the objective tumor response parameter
‘measurements were not much different from the literature reports for other chemotherapeutic agents,

the stabilization of these "quahty of life" parameters was impressive. The idea of measurement of a

clinical benefit response as a primary efficacy endpoint with "traditional" parameters as secondary
endpomts then evolved. Clinical benefit response type of parameters have not been measured and

o - modelled in pancreatic cancer Ppatients recervmg other chemotherapeutic agents, radlatron, or best
' supportlve care.

) Tlus review will focus on the plvotal trials (JHAY) and the supportmg phase ]1 trial (JHAY) Two

phase 11 trials will be presented briefly to provide further background information about objective

eﬂicacy parameters and safety i issues. A review of the JHAL study report is also mcluded primarily -

for review of safety aspect.

_ ‘All case feports submitted were reviewed and the data with regard to objectrve measures (response

time to progression, time to treatment failure; and survival) in this review are based on the medical

~ reviewer's database. With régard to clinical benefit parameters, a more extensive review will be
* presented by Biometics. The patrent database used for statistical calculations, response 1nformatlon,

3
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description of the clinical course of the clinical benefit reSpohders,. and a summafy of patients
removed from study due to adverse reactions is included in the appendix following each study.

II. DRUG DESCRIPTION:

A. General Information:

Trade Name: Gemzar® -

Generic Name: gemcitabine hydrochloride

Chemical Name: ' 2'-deoxy-2',2'-difluorocytidine monohydrochloride (8 isomer)

Chemical | | |

Formula: C,H,,F,N;0, @ HCL

Mechanism : , - o _
of Action: Inhibits DNA synthesis, blocks progression of cell through the G,/S-phase
boundary ) ' -
Metabolism: Nucleoside kinases phosphorylate the dnig to an active. dibhosphate

(dFdCDP) and triphosphate (dFdCTP) which' when intercalated into DNA '
result in inhibition of further DNA synthesis. With incorporation of the
gemcitabine nucleotide (dFdCTP) into the DNA strand after addition of one
further nucleotide, DNA polymerase epsilon is unable to remove the defective
. nucleotide (dFdCTP) and repair the strand which results in cellular apoptosis

-B: Human'Pharmacokinetics:

The infused drug is metabolized by nucleoside kinases to an active diphosphate (dFdCDP) and
triphosphate (dF dCTP). The drug is further metabolized to dFdU (2?-deoxy¢2',2'-diﬂuor'ouridine).,
Urinary excretion of 92-98% of the drug occurs within one week. The urinary metabolites include
- unchanged gemcitabine (10%), and dFdU (~ 90%). : : S

' Gemcitabine exhibitsvlinéa‘r_ pharmacokinetics following a two compart’me-nt‘ model with a hiiifQIifc of
11-26 minutes when a short infusion schedule (<70 minutes) is used. With longer infusion times the

half.life varies from 18.5-57.1 minutes due to increased tissue distribution not seen with the shorter B

infusions. Renal clearance of the drug accounts for only 10% of the systemic clearance. Metabolite
clearance (dFdU) is dependent on renal clearance and tissue accumulation of metabolite occurs with '
decreased renal function. The mean apparent clearance of dFdUis 2.5 L/he/m?. S
The effects of decreased renal or hepatic function on drug have not be assessed. Cleararice is affected
by gender and age. Clearance in women is 75% of the clearance in men. Clearance decreases with age .
with the clearance of a 70 year old is approximately half of the clearance in a 29 yr. old regardless of

4



sex. At a dose of 1000 mg/m? given weekly the decreased clearance in women and the eiderly should
not necessitate a change in the dosing regimen according to-the sponsor.

T CHEMISTRY

See Chemistry Review. Some unresolved chemistry issues are pending regarding synthesis
- methodology.

IV. PHARMACOLOGY:

See Pharmacology Review
» V.BACKGROUND INFORMATION -PANCREATIC CANCER

- Between 25,000 and 30,000 thousand new cases of pancreatic cancer will be diagnosed in the 1995
and over 90% of those diagnosed with this disease will die within one year. Only those patients with
tumors located within the pancreas without proximity to major organs or vital structures will have
a chance for surgical cure. Various chemotherapeutlc agents have been used for treatment of this -
disease with little success. :

Fluorouracil was approved for use in pancreatic cancer aﬁer the Food and 'Drug Administration
evaluated reports from the National Academy of Science-National Research Council Drug Efficacy
‘Study Group. In the Federal Register, Volume 35, No. 205, Wednesday October 21, 1970
Fluorouracil was recommended for the "palliative management of carcinoma of the breast, colon or
rectum, stomach, and pancreas in carefully selected patients who are consrdered incurable by surgery'
or other means." .

Ina paper by Culhnan et al' results of a multicenter study of three reglmens [ﬂuorouracrl (FU)

 fluorouracil (FU) and doxorubicin (DOX); and, fluorouracil, doxorubicin, and mitomycin (FAM)]}
used in the treatment of pancreatic and gastric cancer were analyzed for response, time to
progressron, survival, and toxicities, as well as palliation parameters. For the 211 pancreatic patients
‘randomized to three arms, no. meamngful data with regard to response could be reported due to the '

f,small number of patients with measurable disease. The median interval to progression was nine
weeks. No- srgmﬁcant différence between arms was detected with regard to TTP. The median survival - .-

for all pancreatlc patients -was 22 week (no srgmﬁcant dlfference between treatment arms)

Parameters of palhation were evaluated. Fifteen per cent of the patients showed a Weight gain on

study, 20% had an improvement in performance status, and 26% claimed symptomatic improvement.
The authors point out that the some or all of the improvement in palliation might be attributed to
improved supportive care. Toxicities on the FU only arm (gastric and pancreatic patients) included:

1 S.A.Cullinan et al. "A Comparison of Three Chemotherapeutic Regunens in the Treatment of Advanced Pancreatlc and Gastric
Carcinoma". JAMA 253 (14):2061-2067, 1985. . . — .



(1) leukopema < 2000/ul - 29%, (2) thrombocytopema < 130,000/ul - 36%, < 50,000/ul - 1, (3)
anorexia - 13%, (4) nausea -64%, (5) vomiting - 41%, (6) diarrhea - 44%, (7) stomatitis - 46%, and
alopecia - 20%. The authors question whether any of the chemotherapeutic regimens in this study are
"capable of producing any real palliation over and 'above what could be achieved by simple
symptomatic and supportive measures alone." - ;

~ VL PIVOTAL TRIAL REVIEW

_Title: JHAY: Gemcitabine vs. 5-FU in a Randomized Trial as First Line Palliative Therapy
in Patients with Carcinoma of the Pancreas '

In the introduction to BOE-MC-JHAY the following statement is made: "Within the past five years,
the Food and Drug Administration has suggested in various forums that efficacy endpoints other than
survival improvement can serve as-the basis of approval of an oncolytic agent. Such alternative
endpoints have a common denominator of measurable clinical benefit that favorably affects the
quality of life and reduces patient suffering without necessarily effecting a survival improvement. Co-
incident with this shift toward exploring alternative endpoints as valid efficacy measures has been the
recent raprd evolution and maturation of reliable instruments to reproducibly quantitate improvement
in the overall status and quality of life of the patient." The clinical benefit endpoints measured in this
study are "published and recognized as valid, reproducible, and reliable and define as clinical benefit
responders only those patients who have a measurable improvement in symptoms in the absence of
concomitant deterioration." This trial proposes to compare the clinical benefit response of
gemcitabine as compared to 5-FU in a randomly controlled trial in whrch patients and performance
status evaluators are blinded with regard to therapy. -

Protocol Summary::
Objectives:

: Prrmary To establish an advantage in clinical benefit of gemcrtabme over 5 FU i in patients
with cancer of the pancreas as measured by s1gn1ﬁcant improvement. in pam, performance
status, or weight change ' .

v Secondary : _
(1) To compare the treatment arms with respect to time to progresswe dlsease (TTP) :
‘survival, duration of clinical benefit response; and univariate assessments of the primary
variables, and :
(2) To assess differences in the populatron pharmacokmetlcs in patlents treated w1th
' gemcrtabrne and 5-FU. -

' 'Design: '
Multicenter, single _blind (efforts will be made to blind_perforrnance status evaluat'ors and pati‘e'n_ts with - '
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regard to treatment), two armed, randomized, controlled study with a lead -in period of two t0 s seven

days to stabilize and characterize the patient's analgesic consumption and pain intensity followed by

randomization at a centralized location with stratification based on four factors: pain intensity

(baseline score > 30 or < 30), analgesic consumption (baseline score > 60 mg morphine equivalents
or <60 mg morphine equivalents), performance status (baseline KPS > 70 or < 70), and investigator

site (one per stratum). Randomization was scheduled at time of pain stabilization just prlor to.
initiation of the study drug. Randomlzatlon was dynamlcally allocated.

The stratification criteria were amended on February 25, 1994 to the following: pain intensity
(baseline score > 20 or < 20), analgesia consumption (basellne score > 10 or < 10), performance
‘status: (baseline KPS > 80 or < 70). Justification for this amendment was as follows: Change in the
cut-off values would allow for baseline values which would provide a better 50/50 split between high
and low strata for each prognostic factor.

Sample Size:

A sample size of one hundred twenty patients (60/arm) would allow for an 80% chance of detectmg
-a difference between an arm having a true clinical benefit response of 0.30 and an arm having a true
clinical benefit of 0.10 with a 5% chance of concluding falsely that there is a difference between arms.
An amendment to increase the sample size was submitted on December 14, 1993 to allow the sample
size of to 136 patients in order to insure that the required 120 patients are qualified for eﬂ'lcacy

analysrs :

Dosing Schedule:
Gemcitabine:

Gemcitabine was administered intravenously starting at 1000 mg/m? over thirty minutes once weekly
for up to seven weeks for the first cycle, (By definition on the gemcitabine arm the length of the
first cycle could vary from three to eight weeks depending on the degree of toxicity
encountered following each dose.), then weekly three out of four weeks until progression or until
a decision was made that discontinuation of therapy was in the patient's best interest. For patients

-~ .- 'who achieved a complete response up.to ¢éight additional cycles could be given, For patients with < . i

. GradeT toxicity during one cycle dose may be escalated by 25% for the next cycle. A second dose

escalation of 20% of the dose in the previous. cycle is pemutted for those patients who have < Grade
I toxicity in the previous cycle.

; For hematologlcal toxmlty in the. ongmal protocol, gemc1tab1ne dose reductlon was ‘
(1) 25% for AGN 500-999/ul or platelets 50-99,000/ul;
(2) hold for AGN < 500/ul or platelets <49, 900/ul and resume next cycle w1th a 25% dose
- reduction.
The dose reductlon schedule was amended on July 2,1992 as follows:
(1) 25% for AGN 1250-1500/ul or platelets 50,000-99,999/ul;
- (2) 50% for AGN 1000- 1249/u1 or platelets 50,000- 74 900/ul : Bl
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3) hold for AGN <1000/ul or platelets <50,000/ul, resume with 25% dose reductlon next
cycle.

For non-hematological toxicities the original dose mddification schedule was:
(1) WHO Grade 0-2: 100% of dose; :
(2) WHO Grade 3: 100% if nausea, vomiting or alopecra 50% or hold for other toxicities; .
(2) WHO Grade 4: hold.
On July 2, 1992 the dose modification schedule was amended to:
(1) WHO 2 mucositis or dlarrhea hold for one week, if toxicity resolves; resume therapy at
pretoxicity dose;
. (2) WHO Grade TI/TV mucositis or diarrhea - hold for one week and resume at 50% of the
-y pretoxicity dose; if no further toxicity occurs after three weeks at thlS level, escalate by 250
.+ mg/m* per week to 100% of the pretoxicity level;
(3) WHO Grade 3 nausea, vomiting, or alopecia - 100% of dose, hold for Grade IV;
(4) other toxicity, WHO Grade I - 50 % or hold
(5) other toxicity, WHO Grade IV - hold dose and decrease dose 50% for next cycle.
If a patient cannot be treated for a period of six weeks due to persistent tox101ty, the patlent must be
~ discontinued from study

Fluorouracil was given intravenously at 600 mg/m” over thirty minutes weekly. A cycle was defined .
as four weeks. Dose escalation of 25% was allowed for patients who experienced < Grade I WHO
_tox1c1ty A second dose escalation of 20% of the previous dose was allowed for those patient who
experience < Grade I toxicity with the: ﬁrst dose escalation. ’

In the ongmal protocol, for hematologrcal toxicities the following dose reduction schedule applied: . .
(1) for AGN 1500-1999/ul or platelets 75,000-119,900/ul, 25% dose reduction;
(2) for AGN 1000-1499/ul or platelets 50-74,900/ul, 66% dose reduction;
(3) for AGN < 1000/ul or platelets < 50,000/ul, hold drug, resume with a 25% dose reductlon
for next cycle
In‘the amendment dated July 2, 1992 dose modlﬁcatrons for hematologlcal toxwltres associated with -
.- FU were’ changed to: - '
- (1) for AGN' 1250-1500/ul o platelets 75, OOO 99 900/ul, 25% dose reductron
(2) for AGN 1000-1249/ul or platelets 50,000-74,500/ul, 50% dose reduction,
(3) for AGN < 1000/ul or platelets < 50,000/ul, hold drug, resume next cycle with a 25%
dose reductron ,

" In the ’(')ngm_al' protocol for nonhematological toxicities, the dose: modification schedule was as
~ follows: | S -
(1) WHO Grade 0-2 - 100% of dose; B =
- (2) WHO Grade 3 nausea, vomiting, or alopecia - 100% of dose;
- (3) WHO Grade 3 other toxicities, 50% or hold depending on mvestrgator d1scret1on
(4) WHO. grade 4, hold untrl toxrcrty resolves.. -

8



The dose modification schedule was amended as follows:

(1) WHO Grade 0-2 100% of dose ' S

(2) WHO Grade 2 diarrhea or mucositis, hold; if the toxicity resolves in one week, resume
at 100% dose level _ " _
3) WEHO Grade 3 diarrhea or mucositis, hold for one week and resume at 50% of the -
previous dose and, if no toxicity occurs within three weeks at the lower dose, escalate dose
by 100 mg/m” until patient achieves 100% of the pretoxicity dose -
(4) WHO Grade 4, hold dose and resume at 50% when toxicity has cleared, if toxicity recurs
remove patient from study : : '

Use of marrow stimulatéry factors was discouraged.
Study Population:

Inclusion Criteria:

_ Histologic or cytologic diagnosis of pancreatic cancer not amenable to surgical treatment
' May have prior radiation as long as other sites of measurable or evaluable disease exist
Baseline Karnofsky Performance Status > 50 ' :

Measurable or evaluable disease o .
(Measurable lesions must be bidimensional with a minimum dimensions of 1.0 x 1.0 cm .
defined by CT, MRI, chest x-ray, or ultrasound. Two x 2 cm. lesions on physical exam may -
be used. as indicator. lesions. Evaluable disease ‘has only one measurable dimension.
Unmeasurable disease includes lesions in previously irradiated fields, ascites, pleural effusions,
blastic or mixed bony lesions, or palpable abdominal masses.) S

Estimated life expectancy of 12 weeks '

* Patient compliance, geographic proximity to allow follow-up . ’

Adequate bone marrow reserve:

WBC < 3500/ul,
‘Platelets > 100,000/ul,
Hemoglobin > 9.5 gm%

Age> 18 years

- Informed consent T

* If female, no childbearing potential or use of effective contracéption

Exclusion Criteria:

Diagnosis of islet cell tumor of the pancreas, lymphoma of the pancreas or other malignancy except
7 réseited basal cell carcinomas, curatively resected Stage I or less carcinoma of the cervix, or
_ other malignancy from which the patient has been disease free for five years or more
Prior CNS metastases _ o - S o
- Baseline KPS > 80, baseline analgesic consumption < 10-morphine equivalents/day, AND pain
intensity score <20 _ : o o



Failure of pain stabilization during lead-in period
Prior chemotherapy including radiosensitizers
Nonmeasurable disease
_ Active infection; severe cardiac disease requiring therapy for angina, arrhythmias, or uncompensated
cardiac failure; myocardial infarction within six months; severe pulmonary disease; 51gmﬁcant
neurological or psychiatric disorders
Clinically significant third space fluid collection such as ascites, pleural effusion
Concomitant radiotherapy, chemotherapy, hormonal therapy (excluding estrogen replacement durmg
menopause or oral contraceptives, immunotherapy, or steroid therapy except toplcal or
adrenal replacement therapy)
Radiation, steroidal therapy, or neuromuscular blocks within past three weeks '
Inadequate liver function: Bilirubin > 2.0 mg/dl, SGOT (AST) or SGPT (ALT) > 3 x normal,
“abnormal PT or aPTT > 1.5 x normal ,
Inadequate renal function: creatinine > 1.5 mg/dl
Serum calcium > 11.0 mg/dl
Pregnancy, inadequate contraceptlon breast feedmg

: Efﬂeacy Evaluations for Study Participants:
 Clinical Benefit Response Measutements:

-Daily analgesic consumption

Daily pain intensity information'(MPAC cards)
Weekly performance status

Weekly weight

Objective Tumor Response Parameters:

Weekly vital signs, history and physical examination
Measurement of palpable masses '
Weekly hand grip strength
* CBC with diff; PT, aPTT at local lab
U/A, SMA-17 weekly at central lab
~ Chest xray pretreatment every four weeks
EKG pretreatment, every eight weeks
CT, MR], or ultrasound pretreatment, every four weeks

o Safety Data:

Toxicity grading using WHO scale
Blood products transfusion history -
Use of TPN -
Resource utilization survey
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Reasons for Study Discontinuation:

Definite evidence of progression :

Physician decision discontinuation in patient's-best interes

Patient request _ : ’

Unacceptable drug toxicity |

Unresolved drug related toxicity > six weeks

Sponsor discretion : .

Completion of eight months therapy following an objective complete response

Efficacy Analysis:
By -
- Clinical Benefit Response (CBR):

Clinical Benefit Responsé (CBR) is a dichotomous variable based on the following o
primary measures: Pain Intensity, Analgesia Consumption, and Performance Status (Karnofsky
Performance Status) and one secondary measure: Weight.

Definition of Primary Medsures:
Pain Intensity:

Pain Intensity is evaluated using the Memorial Pain Assessment Cards (MPAC). With these cards
evaluation of patient's pain is done using the following scoring system:

(1) Pain intensity is rated daily by the patient on a linear scale from O (best- no pain intensity)
to 100 (most severe). - ‘ ' B .
(2) Pain relief'is rated daily by the patient using a linear scale where 0 = no pain relief to 100
= complete pain relief ' : ,
(3) Mood is evaluated daily using a linear scale where 0 = worst possible mood and 100 =
best possible mood . » I o
(4) A Pain Scale is used with the following grades: 1 = no pain; 2 = just noticeable pain;

© 3=weak pain; 4 = mild pain; 5 = moderate pain; 6 = strong pain; 7 = severe pain; -
8=excruciating pain. ’ - ' S

Grading of the MPAC system is as follows:

(1) Pain intensity: Positive response is defined as a 50% decrease over baseline with the
baseline > 20 (positive résponse not attainable with baseline < 20); negative response is
defined as higher that baseline and > 20); stable response . means no change to a 50% decrease
from baseline. =~ - — - ' -

.. (2) Pain Relief: Positive response is defined as a 50% improvement froth baseline with the

. baseline < 80 (positive response is not attainable with baseline > 80); negative response is =

defined ‘as-a pain relief ‘score less than baseline and < 80; stable response means no change
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from baseline or pain relief < 50% improved from baseline.

(3)Mood Evaluation: Positive response is defined as a 50% increase over baseline with a
baseline < 80 (positive response is not attainable with baseline > 80); negative response is
defined as a mood score < baseline or lower that 80; stable response is no change to < 50 %
improved from baseline.

(4) Pain Scale: Positive response is 2.0 points < than baseline; negative response is 2.0 points- -

> than baseline; stable response is no change or + 2.0 points from baseline

ONLY the ‘ﬁrst category pain intensity was used in this protocol in determining the PAIN
INTENSITY score for Clinical Benefit Response. Other data from the MPAC was not used in the
evaluation of pain intensity. If increased pain intensity was due to another cause (ie. trauma), pain

intensity was considered as stable. If data was missing for more than 3 days per week, the weekly

mean was considered to be missing. In each category to be considered positive a patient must have
positive scores for four or more consecutive weeks for the first twelve weeks. After week twelve

‘no negative responses could occur since a "patient's pain was expected to deterlorate dueto

their dlsease and should not be penalized by this system."

Anal'gesia Consumption:
- All analgesics were converted to PO morphine équivalents_using the folloWing equivalence tablé:

Equianalgesic Dose Table

Drug ’ SQorMor IV ’ PO morphine equivalents
| - (mg) o (mg)
- Morphine : . : 10.0 , : 30
- Hydromorphone 1.5 8
Levophanol . .20 . _ 4
Methadone _ 10 ' 20 -
Oxycodone e S 20
. Meperidine - 15 R 300 .
Fentanyl Patch (TTS 100) - : - - 160/day
- Oxymorphone 15 mg. supp. - ’ 3 15
Acetaminophen - 650 : ' -9

‘ The .mean analges1c consumption per weéek was used in calculation of the analges1c resporise. For
‘patients with a baseline analgesic consumption of greater than 10 mg. morphine equivalents, a
~ positive response is attainable if there is a 50% decrease in AC for a four consecutive week period.
_ During the first twelve weeks of the trial, if the AC is increased over -baseline and greater that 10
g morphine equivalents, the patient has a negative AC score. After 12 weeks negative scores are
regarded as stable as the patient is expected to deteriorate. Patients with no change in AC or <

12



50% decrease are considered as stable.
Performance Status:

The Kamofsky Performance scale was used to evaluate performance status. Two evaluators at each

center blinded to the treatment were to mdependently assess the score and the lower score was. -

reported. A twenty point or more improvement in KPS with a baseline score less that 80 for a period
of four consecutive weeks defines a-positive responder. A twenty point or more decrease in KPS for
four consecutive weeks during the first twelve weeks of the study defined a negative response during
the study. Stable KPS or a change of less that twenty points for any consecutive four weeks during
the first twelve weeks of trial is considered a stable responder. If a patient is removed from study
becauge of decline in KPS the patient's response is negative. After 12 weeks KPS, even if negative,
was:regarded as stable due to deterioration from disease processes.

Scheme for Assessment of Clin_ical Benefit Response:

PI and AC were the lmtlal parameters considered in the assessment of clinical benefit response. If the
PI and/or AC consumption decreased > 50% from baseline for four consecutive weeks, or if PI and
AC remained stable (no change from baseline) for four consecutive weeks, the patient was a potential
clinical benefit responder. Performance status was then evaluated. If AC or PI had decreased, and
performance status was stable or had improved from baseline, the patient was considered to have a
clinical benefit response (CBR). If PT and AC were stable (less than a 50% decrease from baseline)
and PS was improved > 20 points from baseline for four consecutive weeks, the patient was deemed
a clinical benefit responder. If PI, AC, and KPS were stable, then weight had to increase by 7%
~ (without evidence of -third space accumulation) and be mamtamed for four consecutive weeks for
- clinical benefit response to be attamed

CBR, Statistical Considerations:
Clinical benefit response rate is defined as:

No. CBRers
" No. of Pts. Randomrzed to Study Drug

| And 1f PG-— true chmcal beneﬁt response Gemcntabme arm
- and if Pg = true clinical benefit responise FU arm '

The null and alternative hypotheses are:

H,: P;=Pg E | :
H :PG<or>P . ) -

‘The size of the exact binomial two-sided test with 60 patlents in each arm is 0 05. This test contains -
80% power to-detect the following difference: -
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P,=030 P,=0.10

In addition, an observed CBR rate of 18/60 = 0.30 on gemcitabine and 6/60 0.10 on FU will result
in a two-sided 95% confidence interval for P - P of (0.06, 0.34)

Definitions of Objective Tumor Response Parameters:

Objective Tumor Response Rates:

_ No of CRs + PRs . ,
3. " No. of Randomized Pts. with Measu_rable Disease

2t

Complete response is the disappearan,ce of all measurable disease for a minimum of four weeks

 documented by appropriate diagnostic tests and freedom from tumor related symptoms.

Partial response is a 50% decrease in the products of all diameters of all measurable disease for a
minimum of four weeks documented by the appropnate dragnostlc tests with no increase in other
dlsease or the appearance of new lesions. .

Stable diseaseis a decrease in tumor mass less than 50% or an increase in tumor mass less that 25%

in the absence of new lesions. In the absence of CR or PR patients who are stable at the end of eight

weeks will be considered as stable disease.

- Progressive disease is the 25% increase in the sum of all products of all measurable disease, the

appearance of new lesions, or a deterioration in clinical status consistent with disease progression

~ such as the placement of biliary stints, neuromuscular- block etc. ( In this review development of -

ascites was considered as disease progressxon as were new findings on physical exam consistent with
progression.) .

- Sur_vival is determined from the time of randomization until the time of death.

~ -Time to progr’eé.sive disease is determined from the date of randomization until the time the ’patienf
is classified as having progressive disease or until the time that the patient is drscontmued from
- study. (In this review time to progression, TTP, will be defined as the time from randomization untrl

the time of objective progressron if this occurs whlle on study )

. (Time to treatment failure was not defined in the protocol Time to treatment failure is defined by the

- reviewer as-the time from randomization to the time that the patient is off-study due to objective
“tumor progression, clinical progress1on (mvestrgator perception of progressron) adverse events,
.patrent refusal, or-death.) :
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Duration of Clinical Benefit Response:

To be a clinical benefit responder at least one componeht (PI, AC, KPS, or Wt.) must be positive with
all other clinical benefit response categories positive or stable. The duration of the clinical benefit
response is defined as the largest number of consecutive weeks in which the primary component ®L, -
AC, or KPS) on which CBR is based has no weekly back-to-back nonpositive scores (called primary
positive weeks). If only one component (PI, AC, KPS, or WT) is positive, the duration of clinical
benefit response is defined as the largest number of weeks in which the primary component has no
weekly back to back nonpositive scores (without consideration of changes in the secondary
‘components). If more than one component is positive, the largest number of weeks that AT
LEAST one component remains positive (no back-to-back nonpositive scores) is defined as the
duration of clinical benefit response (without regard to changes in the other components).
Scores in the non-primary component(s), even if worst than baseline, did not negate clinical benefit,
only the component(s) on which clinical benefit response is based must- remain. posxtrve

Study Results:

Demographics:

Table I presents the pertinent demographic data for this study. With regard to stage of disease the -
CREF did not provide adequate documentation of stage. The date of dxagnosrs the histological stage,
and the clinical stage were entered, but no information about the sites of disease which lead to the
clinical stage was included in the CRFs. The site(s) of disease (Sites of Current Involvement) .
followed for progression could be used to document the clinical stage in one-hundred four cases. In
twenty-two instances the clinical disease stage did not correspond with the lesions listed under the -
Sites of Current Involvement. (In Table I an asterisk indicates the number of times the stage reported
~ did not match information in the CRF). An increased number of patients (seven) with liver metastases
is noted on the FU arm. All other disease sites were equally represented in both arms.

_ Three patlents on the gemcitabine arm had radratron therapy prior to initiation of drug erew1$e B
. seven patients on the gemcitabine arm were reported to have excision of- pnmary as compared to

B _three patients on the FU arm.

Baselme chmcal benefit response parameters (KPS, PI, and AC) will be dlscussed in the section whxch
.dlscusses Chmcal Benefit Response Results:

Study Dlscontmuatrons Wlthm the First Thuty Days

Table 2 lists the number of patients who discontinued study wrthm thirty days of randomization andr
the reason for study discontinuation.
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Table 1: Patient Demographics

Parameter Gemcitabine Arm 5-FU Arm
Sexi - v
Male 29 (46%) 29 (46%)
__Female 34 (54%) 34 (54%)
‘Race | _ | '
'Afn'canDesc_egt 1(1.1%) 5 (7.9%)
Caucesian 58 (92%) 53 (84.1%)
Asian 1(L6%) 0
Hispanic 3 (4.8%) 5 (7.9%)
Age
Median. 62 61
Range (3779 36-77)
| ,'I;umor Stage _
-(Sponsor Data) —
o 9 (14.3%) '.5_(7.9%) e
m . 9 (14.3%) _10(159%) "‘.
v 45(71.4%) 48 (162%)
|| Disease site - - ]
Liver Metastases 31 (49.2%) 38(60.3%) © . ]
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Table 2: Discontinuation within Thirty Days of Randomization .

7 Reason . Gemcitabine 5-FU
Objective Progression: ‘ T 5 26
< 7 days on study O] . (C))]
8 - 14 days on study : G - @
15 - 21 days on study ‘ ) @
22 -30daysonstudy - _ : 3) (17)
Clinical Progression o 1 2
Drug Toxicity 2 1
Othef:‘Diagnosis in Question | ' } , 1
=
Pt Refusal - - 1
Gi Bleed , ‘ - 1
" Pulmonary Emboli o e i 1 ' 1
 Liver Failure | - 1
Coabgulopathy‘ . N o 1
Acute MI ' ‘ s ' . 1 .
Total | _ NS v DU D

- thirty fifty-one patient remain on study on the gemc1tab1n
. Study eligibility requirements included alife expectaticy
“died within the first twelve weeks of study. Of the th
dxscontmued within thirty-days, one patlent (255-3023-ge

“removal:For the two patients on the FU arin, one patient (25
to mcreased abdominal pam ( ThlS patlent was a proto C

256—3225 on the FU arm: —— aﬁer re

Time to Progressxon :

dlscontmuatlon or d1sease progression. Fort 1S ‘F

ifrem randomization to the'time of iobjectiv




N, . } .
b

the FU arm as compared to the gemcitabine arm.

Parameter o Gemcitabine - FU '.
: _N=47 N=30
l|_Censored (%) L ‘ '  10/47 (213%)- . 9/30(30.5%) e
| Mtz @ays) I - T |
 fRangeinDays) .o . (0-288) - - ] . (0:3659) ., ..
95% Confidence Interval (Days). -~ . . | 57120 ] 59.109
Risk Ratio | ' B
(95% Confidence Intervaly =~ _ - (0.51-1.50)
| LogRankpvalwe .~ | e ae N

In the time to progression analysis for this study ten patients on the gemcitabine arm and six patients
on the FU arm were not evaluable for response. On the gemcitabine arm 11 patients were not
evalauble for the following reasons: (1) patient refusal to continue therapy - 5; (2) clinical progression
- 3; (3) death due to complications of disease progression - 1; (4) adverse drug reaction - 1, and (5)
non-progression at censoring date - 1.-On the FU arm twelve patients were not evaluated: (1) clinical -
progression - 8, (2) refusal to continue therapy - 2, (3) no progression at off-study date - 1, (4) -liver _
failure not attributed to disease progression - 1 (In this patient disease progression was documented
after study removal) ' - ' -

Table 3: Time to Progression Analysis

: Parameter ’ ‘Gemcitabine FU

B ' . N =63 N =63
No. Censored (%) - o 11 (17.5%) 12 (19%)
Median Time to Progreséion (Days) 65 ) - 29
(Range - Days) _ _(0-288) _ (0-365+)
95% Confidence Interval | . S56-111 | 26-57
Risk Ratio . | . 0.53
(95% Confidence Interval) , . : (0.35 - 0.84)
Log-rank p-Value . ,' 3 ~0.005

An exploratory subset analysis of time to progression for patients on study more that thirty days is
presented. This exploratory subset analysis was done due to the much larger number of drop-outs 6n

Table 4: Time to Prog@sion,-?aﬁcnts on Study >30 Days .

In this ,eicploratoxy, subset analysis no difference in time to pfbgressibn is detected between the two

arms for those patients who remained onstudj}aﬁ;@'r.the__ﬁfﬂ thirty déys. -
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Time to Treatment Failure

Time to treatment failure is defined as the time from randomization until the time that a patient goes

off study for tumor progression, worsening clinical syniptoms (clinical progression), adverse events,

refusal to continue treatment, or death. Patients who complete therapy and are taken off study with
" a complete or partial response are not counted as treatment failures. One patient on the FUarmisa. -

nonprogressing responder at off- study date and is censored as are two nonprogressmg responder on
the gemcitabine arm.
" Table 5: Time to Treatment Failure

Parameter Gemcitabine FU
‘ "N=63 . ' N=63 .

No éensored ‘ ‘ ) 2(3.2%) 1.(1.6%)
Medlan Time Treatment Failure in Days o 56 27
(Range in Days) ‘ ) (0-288) - ((0-365+)
95% Confidence Interval (Days) ' ‘ . 40-71 - 2531
Risk Ratio : ' : 0.56
(95% Confidence Interval) o . v (0.39 - 0.81)

|| Log Rank p-value _ - o u 0001

Note that the time to treatment failure is significantly shorter in the FU arm as compared to the
gemcitabine arm .and reflects the large number of dropout on the FU arm as compared to the .
gemcitabine arm in the first thirty days.

Survival
Sutvival by treatment arm is shown in the following table:

. Table 6: JTHAY-Survival by Arm

Parameter - ) - Gemcitabine ’ FU
, __ N=63 . N=63 __

No. Censored (%) ' 8.(16.3%) 1 L1 (42%)
. _(AhveatLastFollow-Up) N e : R

Median Survival Time mDays R 113 I 129

(Range inDays) - . (os38) . . ] . . (0460) -
I 95% ConﬁdcnecIn_te_rv_al,inD_ays_ B C46210) o (98-156) . . . _

RiskRatio - . 3 .- oS3

(95% (fenﬁdcncchterval) R . (036-0.77)

.!QgRankp-value T - 00008

The median surv1va1 for the gemcltabme of 173 days or 24 7 weeks is shghtly greater that the
* survival time reported for FU in the literature (~ 22 weeks) The survival time for patients treated -
with FU on this study. is markedly less (> 4 weeks) than that reported in the. hterature An
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IfRespOnsé}.Categ__ory B . Gemcntabme No. (%) _ - ‘ g No (%)

N R ETE o 1’- o
| stabte i | o 15(238) L
II‘Pr_ogressgve e o |aaesy ' | C a0 @3yt j - |
Non-Ew}aluable_, -  dwavey T K (95)'. L

exploratory subset analysis was performed on patients on study for more than 30 days to explore

- effect on survival when the large number of-dropouts on the FU arm within the first 30 days due to

disease progressmn The following table presents these results:

Table 7: Survrval Patients on Study >30 Days

Parameter . ) Gemcitabine FU
' N=51 AN =30)
" No. Censored (%) ' ‘ 1 1
Median Survival Time, Days ' 175 177
(Range - Days) (0-538) (0 - 460+)
‘ 95% Conﬁdence Interval . . 159-234 , 148 -214
i
Risk Ratto : ’ 0.68
{95% Confidence Interval) (042-1.11)
Il Lo&:Rank-, p—value 0. 12

. When these two groups ate compared no drﬁ"erence in survival is detected The subset survival time

(25 weeks) on both arms is similar and survival is somewhat greater than that. reported in the
literature for FU 22 weeks) : : _

Objective Response Rates:
Response rates are based on evaluation of information in the CRF s. Radiological reports to document

the tumor measurements were not included in the CRFs. In some instances the original measurements
were crossed out and the response: changed. In one instance(254-3164) the EV notation was crossed

- out ,and,‘O substituted for the measurements. Numerous written notations were included where PR vs.

CR were discussed. The reviewer's overall assessment of this situation is the fésponses ate non-

»evaluable In several instances the tumor measurements in the CRF did not support the notation of

progressive disease. Table 8 reports the responses as judged from the case report forms.

Table 8: Response Rates (Based on CRF Data)

Some patients remained on study with progressrve dlsease fby tu_mor measurement Rev1ew of Table =~

Hin the appendix will indicate were the reviewer and. the sponsor iffer as.to respoiise and the reason
for the discrepancy is given in the comment section. Ani Extema.l 0 .'ogy Revxew Board, sponsored
by-Eli Lilly consisting of two radrologrsts and an oncologl ; T v1e d twelve patlents radlographxc




data. This panel found no responses in any of reviewed cases. No information was included in the
NDA as to which cases were examined and the reasons for the panel's judgement . The protocol did
not specify that the same "cuts" on CT or MRI must be used but suggested that the cuts be similar.
Based on the information in the case report forms the-response (CR + PR) rate in each arm is 3.2%
(2/63). Internal review of scans and ultrasounds confirmed partial responses in two patients on the
FU arm'in JHAY, none on the gemcitabine arm.(See Table V in the Appendix.).

Clinical Benefit Response Analysis:

Baseline CBR parameters are presented in the following table. Along with investigator site, pain
intensity (PI), analgesic consumption (AC), and performance status (KPS) were stratification factors.

iR 'fable 9: Bascline Clinical Benefit Resporise Parameters
Parameter | No. Gcnicitabine Arm (%) N No. FU Arm (%)
Performance Status ' _ ‘
so . o 26 116
o |  9qa3) ,  8(29)
70 : ' 33(52.4) B - % (54.3) _
80 - . o 11_('17.5)' 1 | 13 (21.0)
90 : N 8(12.7) | | 7 ©6(9D
Unspecified _ ' o I 1

_ PainInter_nsiiy | ‘ -
e |10 as9 | wase
11- 20 ' » 12(19.0) . 15 (23.8)
21-30 12 (19.0) | : S _9(14.3)'
31-40 ' ) 12(190) . S lars
41-50 ' 9(143) | B o 10 (159)
f‘};s.l.-:mo ' 8(127) 3 | “ ’g.(ii;7).

Analges'ié;’-ébnsumption

1 o-s0 ey | sese
51 - 100 | _ . 21-:('333') o 'i;s_-,.(zs.e),__

" 101- 150 94y o s Teasy

o sie0 o wass | sazml

] . 20Lor> o lagexny T sy

The initial réndomization strata were deﬁped_@s: 1) pain mtens1ty '}(-b'-'—'?a"se':l-»ine;"s'cdfé 230 or <30); 2)
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analgesic consumption (baseline score > 60 mg morphme equivalents or < 60 mg morphine
equivalents); 3) performance status (baseline KPS > 70 or < 60). Randomization was dynarmcally
_allocated. The stratification criteria were amended on February 25, 1994 as follows: pain intensity
«(baseline score > 20 or < 20), analgesia consumption: (baseline score > 10 or < 10), performance
. status (baseline KPS > 80:or < 70). The applicant's justification for change in CBR strata was as
" follows: "Change in the cut-off values would allow for baseline values which would provide a better ..
:50/50 split between high and low strata for each prognostic factor." Since one hundred thirty-six
*‘-possrble stratification combinations existed and only one hundred twenty-six patients were enrolled
#.inthe study using dynamic randomization imbalance between arms was possible (too few patients to
fill all the strata). Imbalance in the analgesic consumption scores is an example of this. Seven more
-patients with a high analgesic consumption (greater than 201 mg. morphine equivalents/day) were
-enrolled on the FU arm. With regard to PI and KPS the distribution is more equal between the two
groups..

~ Bydefinition the number of patlents eligible for’ chmcal benefit response is ; lower that the number of

. patients available for assessment of objective response parameters. Fifty-two patients were on the
gemcitabine arm for greater than four weeks, and thus eligible:for clinical benefit response ( Primary
.components had to be stable or positive for four weeks.) Onrthe FU arm forty-three patierits were -

' ehgrble for clinical benefit response evaluation. The following table shows the distributiori of thie
primary clinical response parameters by arm where a positive or stable designation has the potential
for response.

Table 10: Clinical Benefit Response by Arm

" ' Gemcitabine (N = 52) C ) . FU N =43)
. - o ' Pain Intensity ' .
- _Performance Status . and/or Performance Status
o ) . Analgesia Consumption ' '
Ncgatlve" T POSlthC
Positive ~
- Stable
(28.4%) B
4 B | B .Negaﬁve 18 1
(78%) (35 3%) 1 Q. 96%) L @19% | (3% |

B In revxewmg the CBR results, the CBR desrgnatron for'one respond,er (249 3 130) ori the gemcrtabme
2o arm is challenged hence the reviewer reports only fourt n. CBRs. Wlnle th1s patlent had decreases_

- -'-;;._-'4 6, 9,13 so that four consecutive weeks of stal
f'::fresponse designation. Table IIT in the appendix desc

- ‘comments about the clinical courseof each of the
.were reported in the gemcitabine arm and ‘three
"___.-.-'-beneﬁt response designation was achleved are llSt

Parameters on which the cllm al:_




Pain Intensity, AC, and KPS.................... 1

-Pain Intensity and AC...oooeoreoeeeeen, 8
Pain Intensity...........cocoeiveiieniiiiinnriene 4
Pain Intensity and PS........................ 1

AC ... frerenre et 1
AC+KPS.. ..., e 1
PSS 1

Four patients on the gemcitabine arm, achieved clinical benefit response solely on the basis reduction
of pain intensity (a subjective measure). All achieved CBR at the end of the first four weeks of the
trial. Benefit was sustained for six to-twelve weeks in these patients. The time at which chmcal benefit
was achieved for all responders is shown below:

Table 11: Time of Clinical Benefit Response Attainment »

____Timeon Study S ' Gemitabine R FU
< 4 weeks , . 7 __ 2
5-8 weeks ' 2 ' -
9-12 weeks S ‘ 3 - 3 -
> 12 weeks 2 | | 1

The duration of clinical-ben_eﬁf resp:onsé is-shown m. the followiﬁg table:

Tablc 12: Duration of Cllmcal Bencﬁt Responsc

'No. of Weeks - : ) Gemcltabme o FU_
; N=3)
S 4 weeks -
4 - 8 weeks 1
| 9-16wecks L2

' » 33 weeks

For most patients chmcal benefit response ifi 1t el
study luratlon of chmcal beneﬁt*response desx 1




demonstrated in the following table.

Table 13: Clinical Benefit Response vs. Tumor Response

Objective Response Gemcitabine Afm FU Arm
' : : N=14- S N=3
Complete . | . — 1
Partial 1 2 ‘ —_—
Stable - -8 | 2
Progression - 3. —-—
.} . NonEvaluable S —

Seven of the fourteen clinical benefit responders on the gemcitabine arm received full dose of drug
on schedule with escalation as planned. per protocol. Seven could not tolerate the dosing schedule.
Two of three FU clinical benefit responders received full FU dose on schedule. About half of the
clinical benefit responders developed drug related toxicities resulting in reduction .and/or delay in
dose. Most toxicities were grade 1-2, however, two patients developed moderate to severe anemiia,
one hemolytic in nature and one of unclear etiology. One patient on the gemcltabme arm refused -
further therapy after he developed several drug related toxicities.

'Repeated measures analysis.on the parameters of clinical benefit was performed by the applicant and
included:in the NDA submission. The slope from a simple linear regression line for each patient was
obtained for each clinical benefit response variable (PI, AC, PS, and weight). These variables were
- stratified"by 4-week time intervals. Wilcoxan rank-sums were computed and standardized to provide
- the test-statistics for treatment differences within strata. A weighted-sum of the within strata test
statistics was computed to provide for an overall test statistic. Both right-tailed and left-tailed p-
values were presented for treatment comparisons within group with regard to the overall test statistic.
Of note, the left-tailed p-value is pertinent to the analysis of pain and analgesxc consumption, while
the right-tailed p-value is pertinent to the overall statistics for KPS and welght In the analysxs no
‘statistically significant difference was found between the. gemcnabme arm and the FU arm in any.
analysis.-With regard to the means within the strata for. pain intensity and analgesia consumptlon, the
‘means tended to favor gemcnabme over FU but wer' : not sxgmﬁcantly s1gn1ﬁcant '

Safety Rev1ew JHAY
Eeaths
Four péttie’nt_s-died on study No de’aths'vee’ll'e drug related. -
Hospital‘izations: ‘ ‘ - - -

Sixty-eight hospitalizations involving approximately fifty patients o_ccurred during- this trial. The
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- start a second cycle.

majority of these hospitalizations were related to the underlying disease process. Forty-six
hospitalizations occurred in the gemcitabine arm, fourteen in the FU arm (eight hospitalizations
occurred at time of study entry and are not considered further). Sixteen hospitalizations are judged
to be therapy related. The reason for the drug related hospitalization on each study arm are listed in

" the following table.
Table 14: Drug Related Hospitalizations
Reason - : ' Gemcitabine FU

Nausea and Vomitiné | ‘ 6. _ ' 3
Infections-Cellulitis with Neutropenia L L 1 L -
Fever} : ' 7 | 1 .-
Anémia ' __ 1 1 |

Dyspriea | 1 _
Infectiolxs'\Di‘arrhca e ' ._ . B . 1

fLanxcty . | 2

On the gemcitabine arm six patients were hospitalized with eight episodes of deep venous thrombosis
and two patients were hospitalized with one episode of superficial thrombophlebitis. On the FU arm
three patients required hospitalization for treatment of DVT. Two patients, one on each arm, had
coagulopathy assocmted with disease. In one patients (271-3299) death-due to multiple venous and
arterial occlusions : —after the first i injection of gemcitabine. The coagulopathy was
reported:to be difficult to control prior to entrance on study and relationship to administration of
study drug is unclear :

Study Discontinuations

Seventeen p'atlents discontinued study due to an adverse event. Six were related to drug, five on the
gemcitabine arm and one on-the FU arm. Table IV in the appendix discusses each case. Indmdual

.cases will be mentloned as mdlcated in the appropriate toxicity section.

Adherence to Dose Assxgnment and Schedule

i Thlrty-three of the svcty—three patients (52.4%) aSSlgned to gemcuabme completed all seven
injections in the first cycle of therapy with twenty-one patients continuing on study to receive a

" second cycle of therapy. Of the thirty patients who did et“complete all seven first cycle injections,
twelve continued irito the second cycle. On the FU arm: thlrty-nme of the sixty three patients (61.2%)
- feceived the first four injections on schedule. Twenty-three patlents continued on to the second cycle

of FU therapy. Of the twenty-four patlents Who recelved less than four.mjectlons two went on to
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i Gemcitabine (%) o FU (%)
Total No. of Injections . ' 692 (100) | 483 (iOO)
Actual No. Administered 634 (91.6) 439 (90.8)
Administered as Assigned | 403 (58.2) 344(69.2)
Escalated Doses 69 ( 13.9) - 79 (16.4)
Reduced Doses . v 135(19.5) . _ - 26(5.4)
i Oniitled Doses 58(8.4) | 44(9.1)

' ‘partlcular toxicity was related to drug or worsenmg of'4 |
separate grading scales to delineate between what were. dlsease-related symptoms and what were

Table 15 provides information about variations in the amount of dose delivered per injection number.

Table 15: Dosing Information

)

More doses were administered as assigned (ineluding esca'lations) and fewer dose reductions occurred
. on the FU arm. The reasons given for the dose omissions include thirty myelosuppressive events on

the gemmtabme arm. On the FU arm, nausea was the reason given for four dose omissions; diarrhea

for six, and thrombocytopenia for one. Other reasons for dose omission s include other adverse
_events, missed clinic visits, or disease progression.

The reason for dose reduction is difficult to determine: reason for dose reduction was not always
indicated by the investigator; dose reduction continued once toxicity cleared with no reescalation; -
On the gemcitabine arm forty-one dose reductions were known to be due to leukopenia, thirty-six .
due to thrombocytopenia, two for anemia, three for diarrhea, and one for rash. On the FU arm

-leukopema was responsible for one dose reduction, thrombocytopema for nine, and fever for one.

Treatment Related Signs and Symptoms Reported on Study

The following table reports the Treatment-Emergent Signs and Symptoms (TESS) for this study
Note that discrepancies occur in the numbers of patients reported with a particular symptom between
this data base and the WHO Toxicity Grading data.. A particular sign or symptom did not always
receive a tox1c1ty grade after the first cycle in the WHO grading. Some symptoms were reported more
that once using a different classification term. Problems were encou! tered in trying to discern ifa

, disease process. By use of

treatment related symptoms, the sponsor tried to provide a miore- accurate assessment of toxicity,
sometlmes without success.
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Toxicity —Gemcitabine ‘FU
L v : _N=63 (%) ____N=63 (%)

Asthenia B 40 (63.5) 30 (47.6)

Allergic Rx. — _ _ 1(1.6) —

Fever e 30 (47.6) 16 (25.4)
S_erious 1 -
Neutropenic ’ . 1 -

Septic , ) S » 2 ! -
.
Flu Syndrome 10 (15.9) ~ 5(7.9)
| Nausea | ' 44 (71.0) i 41 (65.1)
Severe o - 3 ) B 3
' Vomiting - - 33 (53.2) ’ 33 (54.0)
- Severe . . ' 6 _ 2
Diarrhea ' _ - 26 (41.3) - 21(33.3)
il Bdema ' 7dL " 4(063)
' Generalized . 1(oL6) 1(01.6)
Peripheral : 25 (39.7) 13 (20.6)

Dyspnea - ' S 1u1ars L 9143
Malignant Involvement 1 2

Increased Cough I 11 o 3
Malignant Involvement - ' 1 _ 1
Pleural Effusions . _ . 17 10
. Malignant 2 : 2

Rash . ' : . 16(25.4) : 6(14.3)

Alopecia | | 1 11 (7.5) B 10(159) .-

Amblyopia ‘ - 4(6.3) - 1(1.6)

' E.Taste‘Perversion R 4(6.3) I L 4(6.3) i

Table 16: Treatment Emergent Signs & Symptoms

2 Generalrzed edema assocrated with gemcitabine treatment. has been reported. Etrology is unclear

Diuretics can be used to tréat symptomatic edema. One patient (265-32260 was hosprtah_%ed due to
severe lower extremity edema considered drug induced (Doppler negative). One patient (250-3042)

followmg treatment

:  from study due to dyspnea related to study drug Dyspnea which oc rs""wrt}un'_
twenty-four hours of gemcitabine administration is usually ‘,,:answnt and of unclear etrology. Dyspnea'
oceurred in about 10% of the patients and. one patre scontmued treatment due to severe dyspnea;

Forty—seven per cent of the patients on the gemcrtabme arm had the constellatron of headache fever '

.~ chills, sometimes with myalgias. This flu-like syndrome can last for 2-7 days. No patrents dls_.contmued
,study due to the- ﬂu—hke syndrome One patrent (250-3050) dlscontmued study 'due to a
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maculopapular rash Wthh worsened with each subsequent injection despite antlhrstamme therapy.
No cases of exfoliative dermatitis (grade 3) were reported.

WHO To'xicity‘Grading of Specific Toxicities:
To appreciate the toxicity profiles of the study drugs, FU and gemcitabine, WHO toxicity grading . .

for pertinent toxicities is presented in the following tables. Toxrcrty by cycle wrll not be reported since
the cycle lengths are not comparable

Table 17: Hematologic Toxicities

‘ Parameter Gemcitabine Arm (%) ) FU Am (%)
-} _ - N=63 . ’ N=63

Letikopenia _ 30 (47.6) o 3(4.8)
Granulocytopenia ' _ o

Gr.1 6:(10.3) : o ’ 4(6.5)

Gr.Il- ‘ 15(25.9) : 4(6.5)

Gr. I : : ' 11 (19.0) - : (16 - . .

Gr. IV . » 4(6.9) e 233 -
Absolute Gmnirlocyte Count o ° :

> 500/ul : 54857 60(95.2)

< 500/ul, <7 days 4 : 1 o
"~ £ 500/ul, > 7 days ) : 1 2% 1L
Neutropenic Fever - ' 1 -
Neutropenic Sepsis o | S o ) e
-Thrombocytopema 7 )

Gr.I . 26 (30.6) - 6(95)

Gr.II . - 13:@21.0) 1(1.6).

Gr.II 6(9.7) 1(1.6)

. Anemia ) - )
‘Gr. 1 ' : 19 (30.6) 17 (27.4)
Gr. I . . 15(242) 11Q27.7)
.Gr. 10 ' 406. -
{200, RBC Transtusions _ 5(7.9-$¥ g

gramllocytopema and mcreased mcrde C
greater frequency wrth gemcrtabme usa

'=hr@mbocytopema occurred wrth-r-i S
| ctro‘n/ormssron vmth o mcreased'f-’ BT

- progressron" but at the tlme of study remov i, b
- second patient (255-3306) had a _}ustcr__)__r vof ent



many gemcitabine dose reductions and omissions, a decrease in hemoglobin from 12.9 gm% (study
entry) to 6.2 gm% (study discontinuation). Preexisting hepatic dysfunction along with small amount
of study drug appear to account for the development of the grade IV anemia. A third patient (271-

3297) required transfusion of two units of packed RBGs for a 2 Gm. drop in hemoglobin thirteen days
after study initiation not explained by Gi bleeding. :

Renal toxicity gradihg is presented in the following fable.

Table 18: Renal Toxicity

Parameter | Gemcitabine FU
Proteinuria (Gr.I), : 6(6.3) i 1(1.6) .
Hembturia (Gr. T) 9 (14;3) -
Cré;fatiﬁinc Elevation (Gr. ) 1 -

No patients were removed from study due to renal toxicity. The étiolo_gy of grade 1 proteinuria and

grade 1 hematuria is unclear. In the phase II studies decreased renal function was reported in three

patients associated with hematuria and proteinuria. ' ' 3 ’
* Table 19 describes the abnormalities of the grading in liver function.

__Table 19: Hepatic Téxicity

Parameter - Gemcitabiné Arm FU Arm
. N=63 " s . . N=63
Alkaline Phosphatase Elevations 10 (16.4)* » 25 (39.7)*
ALT Elevations . S . .
Gr. 18 (295) ’ 14 (14.3)
. Gr. I . 5(8.6) : -
Gr.IV . 1( L6)* -
AST Elevations . . o o 1 :
Gr.W , ‘ o 12a97) : 15 (23.8)
- Gr. I ' . 6(9:8) : 1(1.6)*
L ew 5 116 -

% E_levai;’;‘ibn-' d@ém"nr_fiit»ed'rto be 'du'g_ to discase-in all cases.

Gemcitabine treatment iS’-%issociategL,wittﬁ. t‘,r'énsien,t 'eleyat.i‘_qn of ALT and AST (Gr.1 or>2)_v'v:hich o

- usually occur in the first four weeks of therapy, Dose ion were required on a few occasionsin -

this trial for abnormal LFTs, but rio patient-was
“toxicity alone. In two patients (255-3021:25
-toxicities resulted in study discontifuation.

om study due to drug related hepatic
iver functions associated with other
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Gastrointestinal Toxicities are shown in Table 20.

Table 20: Gastrointestinal Toxicities

Parameter : Gemcitabine Arm i FU Arm
N=63 (%) : N=63 (%)
Nausea and Vomiting
None 23 (36.5) 26 (41.9)
Gr.I , 18(286) - . 116 (25.8)
Gr. I . 14 (22.2) 17274
 Gr.II 6(9.5) ‘ 3(4.8)
Gr.IV , 2(32)* _ -
Diarrhea : _ .
Nohe, o ! 48 (76.2) ! 43 (69.4)
Gr.1 ' 11.(17.5) 9(14.5)
Gr.I 3(4.3) 7(113)
Gr. I ' ) 1(1.6) - ‘ 3 (4.8)** .
Mucositis o - . ‘ _
None ) 54 (85.7) ) 53 (85.5)
Gr.I - 7011 - 8(12.9)
Gr. 1L o - 2(32) " 1(1.6)

* G)xie case due to disease related obstruction.

“*%Qne case related to C. difficele enterocolitis.”

_ Patients received antiemetic while on study. Many patients had nausea and vomltmg due to their
underlying disease state, therefore quantitation of the frequency /severity of vomiting due to study
drug is impossible. Gemcitabine does cause more nausea and vomiting then FU. In four patients (255-
3021, 250-3041, 254-3021, 258-3254) three on gemcitabine and one on FU nauséd and vomiting
~ were given as a reason. for study discontinuation. More cases of diarrhea of greater severity were

reported on the FU arm. The incidence of mucositis (Gr. /II) is the same on both arms.

Other Toxicities

-‘No allerglc reactions were reported. Mild alope01a (Gr. 1) occurred in about 10% of patlents |

_Peripheral neuropathy (Gr. 1).was reported in one patlent on each arm. Somnolence was reported . s

o ibut whatrole if any drug may play is unclear.

' Study Sum‘mary

One hundred twenty-suc patients, after a two to seven day lead-m period to allow for pain - -

stabilization, were randomized to treatment ‘with either gemcxtabme or FU in a single blinded trial.
- Patients were well matched on each arm for sex, age, race, stage arid performance status. Seven

more patlents on the FU arm had hver metastases Seven more patlents -were takmg greater than 200, o
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The primary endpoint of this study was clinical benefit response, a composite based on improvement
and/or stabilization of pain intensity, analgesia consumption, and performance status. Fourteen
patients in the gemcitabine arm and three patients in the FU arm had clinical benefit responses lasting
from six to thirty-five weeks. The objective response rate in each arm was 3.2%, although no
responses were confirmed by an Eli Lilly sponsored external review board. Median ‘time to
progression was 65 days on the gem01tab1ne arm (range: O - 288 days) and 29 days (range: 26 - 365+)
on the FU arm (Log rank p-value: 0.005). Median time to treatment failure on the gemcitabine arm
is 56 days (range: 0-288 days) and 27 days (range: 25- 365 + days) on the FU arm (Log-rank p value:
0.001). Median survival was 173 days (range: 146-210 days) on the gemcitabine arm and 129 days
(range: 98-156 days) on the FU arm (Log—rank p-value: 0.0008).

Toxic t1es reported on the gemcltabme arm include: asthenia -63.5%, fever -47.6%, flu- syndrome -
- 15.9%, nausea -71%, vomiting -53.2%, diarrhea -41.3%, edema 11- 39%, and rash -25%. On the FU _
arm tox1c1tles include: asthenia -47.6%, fever -25.4%, flu syndrome -7.9%, nausea -65.1%. vomiting-

54%, diarrhea -33%, edema 6 - 20%, and rash-14.3%. Laboratory toxicities include neutropenia,
-thrombocytopenia, and anemia and were increased in frequency on the gemcitabire arm, with some
patients having Gr. 3,4 anemia and neutropenia.. AST and ALT were more often elevated on the
gemcitabine arm during the first two-three cycles of therapy, but these elevations resolved in later
cycles. Alkaline phosphatase was often elevated but due to tumor infiltration of the liver so no
generalizations about gemcitabine induced alkaline phosphatase elevations can be made, Hematuria
and proteinuria without elevation of serum creatinine were reported on the gemcitabine arm.
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Appendix : THAY

Table 1: JHAY- Patient Data Base

o | mee | vl laet | ot | oo, | mmmme | oeew | o
1 201-3301 .G 4% 1 12-21:93 02-17-94 02-17-94 OP , T Disease
2 206-3001 4 | 09-1002 10-05-92 10-05-92 OP I Disease
3 206-3002 ' DEUGHE e —— Disease
4 206-3005 F 3 | 011993 | 110293+ »ozr-zs-94 oP _ ._Disease
s | 2063004 F 4 1 012893 | 04-21-93* 05-19-93 . oP o Disease
6 206:73’605 G 2 | 020493 03-02-93 03-18-93 oP ' —_ Discase
7 206-3006 ) mmdmlﬁ;-k—;“ ! _J_ Disease
g | 2063007 neuemz— Sepsis
9 | 2063008 F 4 1 040193 | 04:2893 04-28-93 op i Disease
A0 __206-3009 F.| 3 | 041593 | 051303 05-13.93 OP —_ - Disease’
‘11 | - 2063010 F. 4 | 07.01.93 10-2193 - | 10-28.93 oP P _ Discast _
B 12 | 2063011 G 4 | 1293 | 122793 122793 " OP _—
" | 2063012 G | 4 | 030894 | 051794 | pacswebs  ____}
14 { 2103081 | G 2 08:26-92 01-06-93 01:13:93 OP AN _Disease
15 210-3082 G 41 093092 | 012793+ 02:03-93 OP L — Disease
16 | 210-3083 F 4 | 102692 | 102892¢ | 11-1892 9{_( . m Dlsease
15 ~210-3084 F 4 1112392 12-1892 12-18-92 - oP —_— Dlsease -
18 | 210-3085 G 4 ! 080293 — 08-04-93 | poemers— . ______ Dis;zase‘
o : aftes MI ; - .
19 | 210-3086 F 4 | 092393 | 10-19.93 10-21-93 oP — Disease
- 20 | - 210-3087 1 F 4__| 011894 02-11.94 ; 02;11-54 ' op Lt Disease
21 | 2103088 | ® | 2 : 02[-0'7}9.¢ 1 — 062494 . ep C— Disease_
bzl s | o [ 4 {own| ons | ons | o | —— | bise
2 | 233142 G 2¢ . '06-.'(_)1.-_93- — ' 11-22-93 Cp- ] R -
24 | 2133143 F |2 | os-is.93 — | os2s03 | cp j  — Disease
25 | 213§3147 F 4 io-29-92 — 11-1692 - | ﬁi’“ﬁ.ﬁ:ﬁ —ia Diseasé
il
bP :means progression documented objectively; Cluucal progrwslon means patlent linical cé,x_;dition is de-t;;{draiing with objeo_ﬁve demonstratlon of
increase in tumor burden. e S a '
* Asterisk indicates disagreement befween reviewer and sponsor in this area
s 32




Appendix: JHAY

Table 1: Patient Data Base

No. _ snldmebe;" Drug | Stage mm_:fw. .I?”fm Date Off Study Ensm_f«mdy [ Date of Death
‘26 2193181 | F | 4 | 091592 | 1027.92¢ | 111892 OP 5 —
27 2193183 | F | 4 | 093092 — 1 10-2292 — S
28 2193189 | 6 | 3* | 11-1392 | 011193 | 01-1493 op  ——
29 219-3185 4 fﬁi‘_@_
30 299-3187 F | 4 | 1001692 | 11-1092% | 111392 op
31 2193188 | F | 4 | 110492 | 11-3000¢ oo | op | —
32 2193190 | 6 | 4 | 111792 | 011293 | 012093 oP ;
33 2193191 | ' z%:r
34 2193192 | G | 4 | 120992 — | 06:03.93 | ebersa |
_ aRE | e v
35 2193193 | G | 3* | 021693 | 050493 | 050693 OP _
36 2193194 | G | 4 | 021693 | 030893 | 030893 | o
|37 219:3195 | G | 4 | 021893 | 03-18.93¢ | 04-12.93 OP -
38 | 2193196 | F | 4 | 022303 03-23-93*' 041293 | op | ——.
39 2193197 | G | 4 | 040593 | 0427:93* | 060393 op | ——
461 219;31-98 .G 4 | 042893 | 063093 | 07:08-93 LOP | —
41 219319 | F | 3 | 072693 | 111593 | 011094 OP_ | ——.
42 2193200 | F | 4 | 080993 | 083003 | 092093 op | ——
43 2193286 | 6 | 4 | 081703 | 102003 | 11893 ] op | ——
c44 | 2193287 | 6 | 4 | 091493 | 110993 1:4893 .4 0P | ——
7 a4 2193288 | G | 4 | 101203 11093 | uanes] - 61?;? —
a5 | 2193080 | B4 [oor2ea | 014794 |o2izea ] op | ———
4 | 2193200 | G | 4 o1-149a | 02;2:_17921;?""' . Ml B
| 219;3521, ¥ 2+ } 012494 | 032894 : S ——
49 219932 | F | 4 | 032204 | ota994 | o4d99ar| op | —n
so .| 2423281 | 6 | 4 | oi1004 |. 0315904 | 03-is9i”| . b ¢ e
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Appendix: JHAY
Table I: JHAY - Patient Data Bay.

'No. Study Number Rx Stage ‘Daltof Date of Date Wrmsmw
| . Randomization Progression Off-Study Discontinuation
s1 | 2493121 | F| 4 | 111992 | 01-1493 | 01-14-93 oP
52 | 2493122 4 e i o e
'Vq;apuncmr:
53 | 2493123 | G| 2 | 011993 | 03-16-93 | 03-17:93 OP
54| 2493124 | G| 4 | ‘022493 | 042093 | 042093 oP
s5 | 24903126 | F | 2¢ | 040893 | 06:08-93* | 08.2293 OP.
56 | 2493127 | 6| 4 | 0601:93 | 072093 { 082793 op
ls57 | 2498128 | F | 2 | 101293 | 110493 | 110863 op
s8. | 2493129 | F | 4 11-08:93 | 01-04-94 | 01-04.94 OP
59 | 2493130 { G| 2¢ | 111593 — 03-21-94 | (o reuscd itier
60 | 2493327 | G| 4 | 013194 — e |- (Onsuudy: 0906.94)
61 | 2503041 |'F| 4 | 100892 e} 110592 | (oo resiarnnr
. treatment duc to severe
_  duc
_ rauisza) T
62 | 2503042 | G| 4 | 111292 | 120992 | Gvesicr
; . dysprcs following cach
63 | 2503043 | 6| 4 | 122192 | 061193 | 06-1793 |/ ‘op
64| 2503044 | F | 2* | 12202 | 011493 0i-1993 |  op
65 | 2503045 | F| 4 | 010793 | 012793 | 062193 |  op
.66 | 2503046 | F | 4 0_1-18'-.93 02-1093 | 02-10-93 | ‘Op
67, | 2503048 | G| 2* | 022393 | 041593 06i_17:'9'3"‘ :
68 | 2503049 | | |
69 | 2503050 |G| 4 | ogosos t
70 | 2503052 _3 | 032394 | o494 ] o
o | s | | --
72 | 2513201 | F| 2 | 10322 —
b7 | 2515202 -
74 | 2513203 | G| 4 | 070593 —_
75 | 2513200 | F | 2 | o01-10-94 —
. v\'\‘

34
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Appendix 1: JHAY

Table 1: JHAY - Patient Data Base

No. Study No. Rx. Stage’ hm . mbég.f& ’ oﬁbﬁg Resson for Sudy Discontinustion | Date of Desth ]
6 251-3205 4 Iighle — Lxckofpin |
77 | 2513206 | G | 4 11-15-93 | 12-1493* | 03-78.94 oP E—
78 § 2513207 | F | 4 11-15-93 121393 | 12-13.93 1 OP —_—
79 ] 2523061 | G | 4 112592 | 062993 | 082493 | - oP E—
80 | 25230@2 | F | 4 | 101493 | —— 03-15:94 cp -
81 | 2523063 | F | 4 11-18:93 | 01-12:04 01:12-04. 5 OP —_
82 | 2533101 F | 4. '07-22-92_‘ 08:10-92 08-10‘-_92. S op L —
83 | 2533102 | ¢ | 4| 012200 | 110992 111392 _mf;;_;;'mﬂ% —
84 | 233104 | F | 4 | os1002 _09:02.92 | 091497 | pmcrismue | e
85 | 2533105 | . § gt — Abra S
86 | 2533106 ; G | 4 09-02-92 09-23-92 —
L R7_ | 253-3107 "
.48 | 2533108 | 6 | 4 10-21-92 111792 | 120992 —_—

89 | 254-3161° ' |

90 | 2543162 | & | 4 04-28-93 110893 | 02-10:94# e
o1 | 2543163 ¢ | 3 | 11109 —— | 071393 —_—
92 |osazied | F | 2 | 052099 | osa0i0a it
93 | 2543165 4 | |

o4 | 2543166 J F 2 | os27.93
95 | 2543167 e

9% >2_5'4-l31_68'-.f F | 4| ososss

B or fosameo] ¥ | 3 | o120

98 | 254-3170 =1__  N

% | _25’4._3.171-_‘ ‘

100 | 2543173 | 6 | 2 | o0.0893

" # Patient did not receive stady drug after 12-2394.

Discase

Disease
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Table 1: JHAY - Patient Data Base

1255:3306 |

1051794

36

No. - |*study Nomber Drug Stage mm - Date of Progression | Date Off-Study g;smml:mdy Date of Death Cause

101 | 2543174 |F 4 09-08-93 0923.93 | pmcislet — Gt
102 |2543176 |G |4 10-1193 | — 033094 | CP . D

103 | 2543177 | F 2+ | 11-3093 |03.07:94* | 042594 |P — D

104 | 2543178y | G 4 12.0393 | 0221.94% | 051894 | OP — Dl

105 | 2543179 | G 4 020994 |— 032094 | comdmtitios— . osese’

106 |2543180 |F {4 031694 | 03-1994 | 032894 "Mw"""f'vmw% DR

107 | 2563021 |G 14 08-1792 | — 101492 P refusal Gr 4 voriing o Discase.
Hios |2s53022 |G 4 |oo1492 '02-23-93 022393 |[OP _ D‘m

109 [2553023 |G 4 e | 120192 | Prdstsewmitai | . Deax

110 | 2553024 4 ’ | wigid — ey | D
."'_""a)_#__i_2'55-3025’ tgpls) — e D
w2 | 2553026 | F 4 07-1593 | 080393 | 081293 |oP e D

13 | 2553027 |G 2+ | 080993 |092093¢ | 111693 | Plamiue g D

114 [ 2553028 - ‘ m;:mmw e Gibe

s | 2553029 | F 4 |es0793 | — 710-26-93». ﬁ;ﬂmﬂw — D

116 | 2553030 | F 2+ | 092093 | 104393 |101593 |oP — D

117 |2ss3031 |F 2 112493 122093 |122193 |op B
18 | 2553032 |F 2 | 12393 | 031194  |03-1594 lop B ,_-_-— m
g Bt0) ""'255;3033f G T2e o lor0ea | — 012704 |rmmes | WFM
120 2553034 |F 4 fori094 [o30294 [ososss for — | e
Do fosssns | Fa 1 1 b mme Lk
22 | 255303 |F 4 |or2mos 020204 |o22094" | gmesavcass e B
123 | 2553037 | F 4 030301 |os17:9a0 foc18ioa ;

i sz |6 2+ | 031794 {061594 |o062094"

125 ¢ la  lioa2es [~ '




Appendix 1: JHAY

Table I JHAY - Patient Data Base

No. Study Number Re ! Stsge  Date of Randomization!  Date of Progression Date Dff-Study ) ’!mmeWWDkﬂmmm ,i Date of Death 1i Cause
126 | 2553307 | F | 4 | 101893 | 11-0893 11-08-93 OB T — Discase
127 | 2553308 fighle — ) Sovrs COPD
128 | 2553309 | F | 2¢ | 110193 | 031894 | 032294 OP —_— Discse
2o | 2553310 | & | 2 | 112293 | 030794 | 030994 opP S Discse
130 | 256-3221 1o 4| 2o — 02:22.63  focssiPin o djecive cidenceof | Discase
131 25@3222 doF | 4 | 032493 | 041693 04-20-93 OP Discae
132 | 7563228 |'F | 2 . 121692 —  01-15-93  freslosorperceptonf rogrssion CT Diseae
133 | 2563224 | F | 4 | 022493 | 0419.93 04-21-93 ___op — Discase
134 | 2563225 | F | 4 | 041393 — 051193 esitorperstonof progrsio T ol |
135 | 2563226 | o | 4 | 110293 | 031104« | 060894 oP - e |
‘136 | 2563227 | F { 4 | 111093 | 120493 .| 12-08:93 OP - PR Diséae
137 | 2563228 { G i 4 12-15:93 | 01-12-:94 01-12-94 - OP —_— Discase
1 2563220 | 5 | 4 121593 | 0107:94 | 01-12-94 op Diseise.
2563230 G| 2 | 012894 | 041994 | 042994 OP - Diseise
140 | 2573241 { F | 4 | 121693 | 011194 01-20-94 OP —_— Diseise
141} 2573245 ' ’ elight, —  NoPut -
142 | 2583251 | 6 | 2 | 01-1094 | 03-04-94 03-07-94 OP_ | Dt
143 { 2583252 | _ _ peight — il p—  Diecase
144 |.2583253 | F | 4 020794 | 02-1494 |  0217:94° OP S Disease
‘145 | 2583254 | G | 2¢ | 021494, 032894  [ushtsisowmsand | —— =
;{idé 2713206 | @ 4} 102893 | 111293 12.02.93 ~_OP — . s
7 | riaser | o | 4 1 ono0a | 020394 | 030794 _op B
18 {27308 |F | o4 | 01149 0207.94* | 021494 op | D
wo | 2113309 {6 | a | ozua0s | — 032004+ Poste Congiopuny it s veous _l _— Disask
. . : : b o - L
iL.150 2503051 | G | 4 | 112693 | 121693 | 121693 “ oP [
37




Table 2: JHAY-Patient Résponsc Data

Appendix: JTHAY

* Asterisk indicates di‘sagrecmént between reviewer and spoﬁsp‘f in this area..” -

38

No. Study Number R Stage paeof Hl??u&'*ifm e " Respons Comments
1 2013301 | 6 | 4 | 129 021794 | 02-17-94 | sD
2 206-3001 4+ | 09-1092 100592 | 100592 | PD
3 2063002 -1 R
4 2063003 F 3 | 011993 11-0293* | 02-2894 | SD | Primary increase > 25%
5 206-3004 4 01-28-93 04-21-93* | 05-1993 | SD { New peritoneal disease
6 " 206-3005 G 2 02-04-93 03-0293. | 03-1393 | PD
S 7 206:3006 —
8 206-3007 |~ —
9 206-30_0# F 4 040193 | 04-2893 | 042893 | PD _
10 | 2063009 F. 3 04-15-93 05-13-93 | 051393 | PD
11 2063010 | F 4 070193 | 102193 102893 | PD -} CT progression.
12 - 206-3011 G | 4 | 112203 | 122793 | 122793 | PD B
13 | 2063012 G 4 03-08.94 05-17-94.| SD
_ 14 210-3081 G | 2* | 082692 010693 | 01:1393 | SD | ConsecutiveCT -
-~k L . . measures not
} confifmatory
15 210-3082 G 4 | 093092 | 012793 | 020393 | SD | CTmeasurementssot
- ) " _confirmatory
16 210-3083 F_| 4 10-26-92 10-2892¢ | 11-18-92 | PD i New ascites
17 2103084 | F 4 112392 12-13-92 ;2-1_8-92' PD_ | ——
18 '21'6-3_085 G | 4 08-02-93 — | 080493 | NE
19. 2103086 | F 4. | 092393 10-1993 | 10-21-93 | PD
20 2103087 | F 4 01-18.94 02-11-94__| 02-1194 | PD
5 21 210-3088 F . 2 | 020704 —_ 062494 | sD =
N R R i 6 | 4| .or2903 | 03-2293 032393 | PD. ,
Loz 1 2m3s 76 | 2 | osonss —_ | sD 1 ,‘
- " ;24 2133143 | F | 20| 061593 — | o025 | sp_
: _ || 25 213-3147 F 4 10-29:92 . 11-13-92 ' "121-16-9. ;




Appendix: JHAY

Table IT: JHAY - Tumor Response Data

39

“‘, No. Study “‘"“’“- v Drug s““ R"m;‘;im » m'.”“’ifm Dale Off:Study | Response Comments
26 219-3181 F- | 4 | 091592 | 102792* | 111892 | PD | New Ascites
27 2193183 4 | 09-30-92 — {1029 | N
28 2193189 | G 1 3* { 11-1392 | 01-1193 | 01-1493 | SD -_
.. 29 2193185 | 4 —
30 219-3187 F | 4 | 101692 | 11-1092% | 111392 | PD | New ascites
3t | %gi_9-3183 4 1 11-04-92 | 11-3092* | 120992 | PD | New lung met
32 | 2193190 | G | 4 11-1792: | 011293 | 012093 | PD
33| 2193191 - —
34 | 2193192 | 6 | 4 | 12000 — 060393 | sp j
.35 219-3193 G § 3* ! 021693 | 05-04-93 | 050693 | sD
36 219-3194 G | 4 | 021693 | 030893 | 03-08.93 PD
‘37 219:3195 16| 4 02-1893 | 03-18-93* o4-1é-93 |. PD__| Newliver mets
o438 2193196 F_| 4 ! 022393 | 03:2393% | 04-1293 | PD | New ascites
} 39 | 2198197 | 6 | 4 {00593 | 042793 | 0603.93 | PD | New ascites increased abd.
- . ‘ ~ disease
f 40 2193198 | G | 4 | 042893 | 06-30-93 | 070893 | PD
JI-'=;41 219-3199 F | 3 { 072693 | 11-1593% | 011094 | SD_| Newlivermets _
1 42 - 219-3200 - F 4 _08—09—93_ 08-30-93* | 09-29-93 PD | Increase primary, livér mets
43 2193286 | G | 4 08-17-93 | 102093 | 111893 | SD | Increasc primary, liver mets
44 219-3287 G | 4 | 091493 | 11-0993 | 11-1893 | PD |
45 . 219-3288 G { 4 | 101293 | 111093 | 111193 | PD -
46 2193289 - F |4 - 01-1294° | 01-17.94 | 02-02-94 D
a1 | 315300 |6 | 4 lotass | — | oporea |
a 48 : -21’9:332‘1 F | 2* 01-2.4-94‘ 03-28-94° &;ii-§4 PD:.
ﬂ 49 ,21:9;33_21 1 F {4 | 032204 04-i'§-94 > 04:19-94" | P'D;;.‘_
*il so | 2423281 | 6 | 4 | 011994 | 031594 | 63issa | P




Appendix: JHAY

Table II: JHAY - Tumor Response Data

No- Study Number Ll T O R mﬁfm omsiie Respons Comments
si | 2403121 | F | 4| 111992 | 011493 | 011493 | PD |
53 2493122 4 —
53 2493123 | 6 | 2 | 011993 | 031693 | 03-17.93 | PD -
54 203124 | 6 | 4 | 022493 | 042093 | 042093 | PD | ) “
55 2493126 | F | 2* | 040893 | 06-08-93* | 08:22.93 | PD | New ascites “
56 ,é49'3127 G| 4 060193 | 07-2093* | 082793 { PD | Increasc in primary o H
51 | »2493128 | B | 2 10-1293 | 110493 | 110893 | PD | , o H
s | 2403129 F 4 | 110893 | 010494 | 010404 | PD o o “
s9 | 2403130 | G | 2¢ | 11-1593 — 032194 | SD | Alive 9-20.94 L “ o
60 249-332,7‘ 6| 4l otsioa | — | —— | sp | Onstudy with stable disease
61 2503041 | F | 4 10-08-92_ — 110592 | SD | ’
2 250302 | 6 | 4 | 1202 | — | 120992 | sp
63 2503043 | G | 4 | 122192 | 061193 | 06-17-,93__": SD
64 2503044 | F | 2* 12-20-92 - 01-14:93 01-19:93 | m
| 6 2_50,-‘3@45 F | 4 | 010793 | 012793 | 062193 | PD.
66 | 2503046 | F | 4 01-1893 | 02:10-93 02;16;93,;j PD
67 | 2503048 | G | 2 02:23.93¢| 041593 | CT documented increase _
e8| 2503049 , N | '
69 2503050 | G | 4 | 080593
70 | 2503052 | 6|3 | 032394 1494
7 | 2503053 | . _ | - .
73 | _2si0n k| 27 104392
| asime | o
s | 2se3%03” o | a | 070503 -
75 .1 2513200 | | 2 | 011004
: .y
%

40



Appendix: JHAY

Table IT: JHAY - Tumor RcsponscDaﬁ :

No. Stidy No. - Ro | Sue | e Pm"?_'ﬁ&';‘;“ o P M Comments
76 -251-3205 4 —
77 2513206 | G | 2* | 11-15-93 12-31:1- 03-28-94 | PD | New ascites
9
78 251-3207 4 | 111593 | 121393 | 12-1393 | PD -
79 2523061 | G | 4 | 112592 | 062993 | 082493 | PR | Achieved PR statuson ——
_ Relapse in primary or. <——
80 ,2;5_2-3062' F| 4| 101493 —_ 03-15-94 | sp
81 §+2523063 | F | 4 11-18-93 | 01-1294 | 01-1294./ PD
82 2533101 | F | 4 | 072292 | 081092 | 081092 | D
83 2533102 | G 4 07-22-92 11-09-92 '11-13:-92: SD CT shov;ed progression, pt. had Gi
: ‘ e bleed duetotumor
84 | 2533104 | F | 4 | 081992 | 000292 09-1492: | NE |
g | 2533105 ' - _ .
86 2533106 | G | 4 | 090292 — 092392 | NE | Pt refused further treatment; Will
\ _ have alternative therapy
) 87 2533107 _ . -
88 | 2533108 | G 4_| 102192 11792 | 120092 | NE
89 254-3161 ' "
% 2543162 | G | 4 | 042893 | 110893 | 02-10-94 ‘1 PR | Decreasein orimary with stable fiver
. Lo disease.{ —==————— No study
drug after ‘r—"'ﬂ—-dueAE
ot | 2543163 { G| 3 | 11092 | —0 Unable fo determine from CRF forms
. ) duetostnkc outs ¢tc.
9 1 2543164 | F | 2 | 052093 — CR documented on/ ——
» e o 1 : o contmuesasCR o
95 | asaaies |- | 4 . |
94 2543166 | F | 2 | osares’| Di. in question
95| 2sésier | o |
96 '25_2?';;’316,8' 7| 4 06-0493¢ | _ _
97 | 25a3169 F | 3. | ormposr| Plogression dogumented by CT on
. 98 - | 2sa3190 L .
99 | 2s43u7 | e, i
100 | 254313 {6 | 2 | 000803 "




Appendix: JHAY
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Table II: JHAY - Tumor Response Data
No. Study Number Dug | Sog | Duedl m”?_&ﬂn Oﬂ?ﬂn‘uﬂy Response Comments
101 2543174 | F | 4 | 09-08-93 — 092393 | NE
102 254-3176 G 4 10-11-93 — 03-30-94 SD CT progression on
103 | 254-3177 F | 2+ | 113093 | 03.07-94* | 042594 | SD | New umbitical and inguinal nodes
104 .254-31748 G 4 | 12-03-93 02-21-94* | 05-1894 SD Increase in primary no
evaluation of hepatic disease
105, 2543179 | G | 4 | 020994 — 032094 | NE
106 | 3543180 | ¥ | 4 | 031694 | 03-1904* | 032894 | NE | Joundice; biliary obstruction
207 | 2553021 |76 | 4 | 081792 — 10-1492 | sD 7 '
108 | 2553022 | G | 4 | 09-14-92 ! 02-23-93 02-23-9_3 SD -
fl__109 2553023 | G | 4 |-11-1092 12-oi-92 NE i
1 10 255-3024 4 —
111 255-3025 —
112 255-3026 F_| 4 | 071593 08-03-93 08-1293 | PD
x 13 | 2553027 | G | 2+ | 080993 | 0929.93¢ | 111693 | PD | mcreasein primary
/ 114 255-3028 ' s
1_'-15; 2553020 | ¥ | 4 | 000793 — 102693 | SD
1.:16 2553030 | F | 2¢'| 092003 '10-13-_93 10-1593 | PD
117 255-3031 F | 2| 112403 | 122093 | 122103 | P
L 18 2553032 | F | 2* | 112393 | 03-11-94 | 03-1594 | SD
“ 119 2553033 | G | 2% 01-10-94 — | o270 | nm
“ 120, - 255-3034 _ F . 4 01_-10-94 v 63-02#94* 04-04-94 PD Increhscin adb. mass
B | osssoss | {a] | -
§ 122 ' 25-$:§3036 -F | 4 ‘zj_ﬁ:o,l-27-94' 02-62-94f_ 022294 | PD Ascites
123 ‘25,'5-.-50'37 F 4| 030394 06-17:94 06—-i18-9‘4- 1 sp
124 | 2553038 | G ",z*.. - 03-17.94 .| 061594 06:2094.] Pp
125 | 2553306 | o | 4 | 101293 — 051794 _SD No-dooumentation of progression _.__|



Appendix: JHAY

Table I: JHAY - Tumor Response Data

Study Nuber R | s | Dasor post o Resporse Comments
2553307 | F | 4 | 10-1893 | 110893 | 11-0893 | PD
255-3308 : ' —
2553309 | F | 2* | 110193 | 03-1894 | 032204 | PR | PRstatuson. =T Increased
) disease ——
2553310 | 6 | 2 | 112293 | 03.07.04 | 030094 | sp
2563221 |-G | 4 | 120200 |  — 022293 | sD
3563222 | F | 4 | 032493 | 041693 | 042093 PD
Tassas | 7F | 2 | 12169 — | 011593 | sp
2563224 | F | 4 | 022493 | 04-1993 | 042193 | pD -
2563225 | F | 4 | 041303 | —— 051193 | sD ]
256-3226 G 4 11-02-93 | 03-11-94* | 06-08-94 | SD Increase in primary on C'f
25_6,-3227 F | 4 | 111003 | 120493 | 120893 | PD_ '
256328 | 6 | 4 | 121593 | 011294 | o11294 | PD
' oass | 2563220 | B | 4 | 121593 | 010704 | 011204 PD_
139 2563230 | G | 2 | 012894 | 04-19.94* | 042904 | SD | New ascites
140 | 2573241 | F | 4 | 121693 | 01-11-94* | 012094 | PD | CT progression
141 257-3245 _ _ | -
w2 | 2583251 | G | 2 | 011094 | 030494 | 030704 | PD
143 | 2583252 |
144 | 2583253 | F | 4 | 020794 | 021494 | 02:1794 | PD
145 | 2583954 | G | 2% | 021494 _ 032894 | SD_f -
146" | 27i&3296 ¢ | 4 | 102803 111293 | 120293 | PD R
7 | '2_'7"1’1;3‘297‘—,'_ 16 | a | 011094 | 020394 030794 L |
148 | 2713208 | ¥ | 4§ or149a | o207.94% | 02:14.94, 1" New lng lesion; aseites . ... .
M9 2713299 G| 4 fosua0a | — . 032094 '
10 | se03051 | G | 4 1 112693 | 121693 121693

43

o

o,



Appendix: JHAY

Table III: Clinical Benefit Response

.. Study No. Rx | Stage | Response CBR Time Response Comments
206-3003 G 3 sD .- R Wk.1648 " PIL! On-study: 65 weeks; Cycle 1: 4wks (3 rxs.);
35 AC Dosage reductions subsequent cycles.due to 24
PS 70~ neutropenia, thrombocytopenia gr. 2-3; after
cycle 7 able to tolerate only two doses/4 wk *
cycle; after cycle 81ess than 50% of dose
delivered per treatment, Wt. loss 19 kgs. CBR
; negated Wk. 48-1 AC, 1 PL
255-3027 G .| 4% PD* R Wk.1-11 PI! On study: 14 weeks; Cycle 1-7 wks; Dose
' 10 AC -~ escalations- 25% subsequent cycles; No missed
- PS 70~ doses; Minimal toxicity with gr. 1
- thrombocytopenia; Wt. loss 4 kgs.; Considered
PD due to > 25% increase in primary:
255-3037 F 4 SD R Wk.1-15 PI On-study 17 weeks; Cycle 1-3 ori schedule with
: ' : 15) AC 100% dose; Gr. 2 diarrhea with 1 in FU ddse to
PS 70~ 750 mg/m? (cycle 3), Wi.1 2 kg (? due to new
. ' . ascites)
250-3043 G| 4 SD* R Wk.3-20% PI - On-study: 20 weeks ( CBR data reported for 26
- S (18) ACT weeks). All treatments on schedule (io treatment
PS701 | delays); Dose escalation to 1500 mg/in® tolerated
well; Wt. down 2 kg despite new ascités during
study - '
" 250-3048 G 4* PD* R Wk4-15 Pl On-study: 17 weeks; Rx. day 1, next treatment
’ : (12) AC -~ day 28 due to gr. 4 nausea and vomiting; Treated
PS 60 day 35 and day 42 (25%! dose), gr. 2 :
" thrombocytopenia; next treatment day 70 (100%
dose), day 84 (50%! dose) gr. 2 plts,, WBC; day
91, 98, 105 (full dose)- no myelosuppression, gr.
4 nausea and vomiting, gr. 3 diarrhea; Wt. loss-
15 kg. from baseline; Bascline wt.-59 kg.;(no
weights week 1,2 of study; wt. wk 3-52 kg., wit.
, wk 4 -53 kgs.)
252-3061. G 4 PR R Wk.3-29 P On-study: 40 wks.; All treatments ori schedule;
- : v1)) AC1 Cycle 1 -Day 43, 50 dose | 50% du¢ to '
PS701 ‘neutropenia, thrombocytopcma, gr2 naiiscd,
C vomiting; Cycle 5 ( day 87): doset 25%- o _
myelosuppression; Cycle 6-(day 124): dosé 1.
: 20%- no toxicity;, Wt. loss § kg fromn baseline
210-3081 G 4* SD R Wk.2-18 PIt On-study 20 wks.; All treatments on schedulc,
A ' : (19) AC! Cycle 1- 8 weeks at full dose;, gr4 natisea,
PS 70~ vomiting; gr.3-neutropenia, gr.2 dehydration;
‘Cycle 2 day-1, 15-200% dose; no treatment day"
8-gr.3 ncuﬁopcmaﬁbrombocytopema, gr.2 AST,
‘ALT; gr.2 vomiting; Cycle 3,4- day 1-25%1, day.
B '8,14-56% 1 dose due to g.2-3 neutropenia; gr3
asthcma, gr.1 nausea and vomxtmg‘, Wt. loss-8
kg. from baseline; :

* Astcnsk mdlcatcs dlﬁ'crencc bctwecn appllcant and reviewer in assessment in that category
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Appendix: JHAY
Table III: Clinical Benefit Response (cont.)

_Study No.

Stage

Response

CBR

Time

Parameters

Comments

253-3102

o]

SD

R

Wk.10-

15
©

PII
AC !
PS-90-

On-study-16 weeks; All treatments on schedule;
Cycle 2-1 25%; cycle 3- 120% Minimal toxicity;
Last cycle developed gr.2 1 bili., SGOT, SGPT, gr. _
3 1 alk. PO,; Off study due to Gi Bleed with known
tumor progression; Wt.| 4 kg on study; CBR lost
weck 16, no data on PEor AC

249-3130

4*

SD

R?

Wk. 8-
13

®)

Pl
AC|
PS80 ~

SD by CT when pt. refused further therapy on —

«~——— Pl scores were stable or positive week 8-13;
AC consumption was positive (50% reduction)
wk.8; PS is a problem: Baseline- 70; no scores
week 4,6,9,13. PS! 50 wk 3,5; wk. 7-60, wk. 8, 10
-80, wk 12-60, wk 11-60 so pt. did not have four
consecutive wks of PS. PI 1 to > baseline on wk.
12, 13 (but not primary component). CBR lost wk
13 dueto 1 ACx 2. Cycle 1 =8 wks, S-doses
(100%) given day 1, 8, 15, 22, 36 (Two doses
missed- pt. refusal, gr. 4 neutropenia). Cycle 2- post
wk 1 dose hospitalized with severe nauisea and
vomiting: cycle 2,-wk. 2 dose held after
hospitalization; Four more treatments ovér next 10
week period, then off study (In 19 wcck penod pt.
had 10 Rxs.) Weight stable

54-3162

PR

Wk.10-
41
(32)

PLI
AC ~

PS701 -

On study 41 week. AE- Pt. developed hematuria
and proteinuria in:— thrombocytopenia i’ —
severe anemia req_'liring transfusion of 8 units
PRBCsbet. —+ and; ~= was placed on -
Prednisone 20 mg BID to tredt aneinia in) =~ |
developed hypertension; Pt had no drug afferv— . |
— due to toxicity; No renal function studies
reported. Wt. | 7 kg on study. _

254-3163

Wk.12-
35.
@5

Pl
AC 1
PS 80-

On-study: 36 weeks. Cycle 1-8 wks. Dose | 25%
wk. 3 (AGN-300/ul, P1t.-78,000/ul); wk. 7 ¢ plts
(110, 000/ul). Cycle 2 -dose | 25% week 3, § plis
(79.,000/ul). Cycle 3 not stated until 6 wks after
Cycle 2 to allow marrow recovery. Cycle 3-dose 23
1 25%,, plts 1 (85,0007ul; 118,000/ul). Cyclc 4-

- dose 125% wk.2, | plts., wk. 3, 125% -1 AGN.
Cycle 5, wk. 3-dose 1:25%, ! plts. Cycle 6, wk. 3- °
-dose 1 25%, ! plt.(65,000/ul). No tredtment after
wk. 29 due to low pit., gr.1 grarulocytopenia. Plt.
123,00/ul seven weeks after last dose. Gr. Inausaa
all cyclcs Wt. up 12kg., rio ascites.

e

254-3164

CR

| Wk38-

51

asy

PI-
"AC -~
: :fPS 701

750 mg/m’ cycle 2 toxic,-missed-d.8,15. Wk.
51 7 missed doses, 61 doses; PI stable, no analgesm .
required after week 11; PS stable until wk 38 when. -
1 80-90:for4 wks noted wnth ‘wk. 37 datai mlssmg
NoPSwk. 51,52. :

On-study 51 weeks. dﬁ;cle 1-100% on Schcdu!e t
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Appendix: JTHAY

Table IIT: Clinical Response Benefit (cont.) -

L Study Na. Drug Stage Response CBR Duration P.arame_tcrs Comments
219-3190 G 4 PD R Wk. 49 PI! On-study-9 wks.; Off study due to progressive
: ©6) AC - disease; All doses 100% given on schedule;
PS 70 Toxicities-fever, fatigue, mucositis, and DVT
requiring hospitalizations from ~— and
New Ascites ~— Wt. | 8
kg. on study. B - '
251-3201 F 2 SD* R Wk. 39 P! On-study- 9 wks.; Off-study no objective evidence
@ AC -~ of progression; All treatments on schedule, 100%
. PS 70+ dose; Gr.3 nausea, vomiting, gr.1-2 diarrhea, gr. 2.
_ o) asthenia both cycles. Wt.! 8 kgs. on study.
249-3327 3 G _4 SD R Wk. 832 PI} On-study-32 wks.; All treatments on schedule;
(26) AC ! dose 1 25% cycle 2, 1 20% cycle 3; gr.1-3°
: PS~ neutropenia, gr. 2 asthenia, gr. 1-3 diarrhea. Wt. |
N 2 kg. during’ study .
271-3297 -G 4 PD R Wk. 2-8 PIi 0n-study-8 wks.; One cyclc (100% dose x seven
OF © AC1 | wks) New ascites noted 2-3-94, on study until’
PS 70~ 3/7/94; transfused 2 unifs packed RBCs' —
(Hgb - 8.2 mg%); fever, nausea, peripheral
edema, gr.2 1 bill., SGOT, alk. PO4 oi study‘, Wt. |
1.3 kg. on study 5
*01-3301 G 4* SD R Wk. 5-8 - P On;s_tudy-9 wks; Cyclc.l-lOO%, all doses on
i : ©) . AC schedule; cycle 2-25%1 day; Mild sominolence,
. PS 70~ myalgia, alopecia due to drug. Off study wk 9-
e ) 4 'SBO due to tumor. Wt. 1 2 kgs. .
255-3306 G 4 SD R { Wk.10-31 CPLY inn-study-Bl ‘wks.; Off-study due to clinical
(22) ACH progression, no documentation of progressive
- PS 70+ | diseasé. Hemochromatosis by he.; Corripleted
cycle 1 with full dose intensity, Hgb-l2 9 gm% on
study; Cycle 2, day 8 omitted due to gr. 3
neutropenia, gr. 1 anemia; Cycle 3-100% dose on
sthedule; Cycle 4-100% dose on schedule;
vomiting gr.1, pedal edema, dysphea. Cycle 5, day
1;8 at'full doses; Day 15- gr. 3 neutropenia, grd-
anemia (Hgb-7.8 gm%, WBC-1600/ul, AGN- -
672/ul}; amblyopia gr.1 - gr. 3. Cycle 6-100% i
- day 1 only, day 8,15 held due to gr:3’
ambliyopia. Cycle 7, 100%.dos¢ day 1,8- Gi' 4
anemid (Hgb-6.2 gm%, gr. 3-ncutropenia (AGN:
1 thrombocytopenia (Plt--47,000/ul), gr. 1
aused, vomltmg', fever, LE edema, mental status
. changcs with worsenmg vision, dlan'haa, wti7
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© 206-3005

255-3021

gt

210-3085

213-3147
219-3290
250-3041

250-3042

450-3050

, -dyspnea aﬂ:er each mjectron and re

-drug related Dyspnea is. reported to ¢

Appendix: JHAY
Table IV: JHAY - Study D_iscontinuations Due to Adverse Events

Stage 11, on Gemcrtabme Known to have a bipolar disorder, stable when admitted to
study. Developed severe depression requiring hospitalization after initiation of treatment.”

Off-study on due to “depression". Review of CRF indicates 25% i increase; in
primary lesion on < pt. is coded in CRF: as progressive disease. AE is not drug
related. - :

Stage IV, on gemcitabine. In the first cycle of therapy pt. did not receive fifth injection due
ta nausea. Grade 3 elevation of SGOT and SGPT occurred. During the second cycle two
doses of drug were reduced 25% due to grade 2 leukopenia and thrombocytopenia. Grade\ ‘
I transaminase elevatrons persrsted wrth‘;: moderate nausea and vomiting. The patr"

refused further therapy Adverse event i clearly drug related

Stage IV on Gemcitabine. Acute antero-mfenor MI on study day 2 with pulmonary edema '

- Past he. of cardiac dlsease Event not drug related

Stage IV on FU Developed increased brlrrubm and alk. PO, due to stint obstruction aﬁer :
one dose of drug. Objectlve progressron documented on ~ two days aﬂer study _
removal. : - : .

Stage IV on Gemcrtabme Developed G1 bleed on day 28 of study. Endoscopy did not ﬁnd
source of bleed. Off-study on ~—u. — Jays later due to: progressrve dlseas
Adverse reactron probably- due to drsease S S

Stage IV on 5-FU. After day 8 treatment complamed of flu-like: syndrome Missed day‘ ) |
15 injection. After day 28 injection developed gr. 3.nausea and vomltmg andirefused:
further treatment Adverse reactron 1s dnt g;related a known side effect'-fof FU thera )

Stage 4 on Gemcrtabme ‘Patient had three‘ mjectlon of Gemcrtabme Patrent deveIoped;. |

is unclear.

reaction 1s__study drug ,related‘_
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Table IV: (continued)

253-3102
254-3166

254-3021

T

956-3230

258-3254

255-3303

-~ 271-3299

Stage IV on Gemcitabine. Had three cycles over 16 weeks without problem Developed '
dehydration, fever, and Gi bleed after €éompletion of the third cycle. Platelet count within -
normal limits. Developed ascites, 1 bilirubin, and 1 alkaline PO, indicating disease
progression. Adverse reaction (Gi bleed) is not study drug related.

- Entered as Stage IV on FU. Treated with drug once. Had endoScopy which showed lower

esophageal stenosis due to adenocarcinoma. Off-study due to "second" primary. Adverse
event is not drug related

Stage IV on Gemcrtabxne First cycle of study drug was four weeks with fifth week
omitted due to neutropenia. Second cycle commenced with a 25% dose reduction due to
grade 2 neutropenia, gr. 2 leukopenia, and gr. 2 elevation of SGOT and SGPT. Persisteiit
nausea and vomiting occurred during cycle 2 . Patient opted to stop therapy. Adverse
reaction is drug related. (The actual incidence of vomiting is unclear due to the use of
antiemetic therapy and the nature of the underlylng disease, but gemcitabine does cause
mild to moderate vomiting of one-two days duration in most patients.)

Stage II on gemcitabine: Pt developed ascites requiring paracentesis ( 4.5 L removed) .
while on study. Had associated elevated LFTs. Paracentesrs positive for malrgnant cells .

' Adverse event is disease related.

Stage IT on gemcitabine. Patrent developed.gr. 2 leukopenia w1th first dose of study drug.
Had dose.reduction. With second dose of drug pt. developed gr. 2-3 elevation of- SGOT
and SGPT along with gr. 3 nausea and vomiting. Adverse event is study drug related

~Stage IIl on gemcitabine. Patrent developed respiratory fallure According to CRF pt. had
- pulmonary emboli with severe respiratory distress and arrhythmia from which he exprred o

Adverse event is probably not study drug related.

: Stage IV on gemcrtabme Known to have coagulopathy managed w1th heparm a_nd_'_ :

coumadin, Hospltahzed  just.prior to onset of study to adjust antlcoagulants Received.o
dose of gemcitabine. — days later with venous and-arterial occlusi

' DeVelOped gangrene of distal lower extreniities, paresthesia probably due to compartment" o

syndromes oliguric renal failure with decreased level of conscwusness “Pt. expired—— 3
after administration of study drag. Adverse event. may ‘be study drug related. The
patient had a hypercoagulable state.. Exposure to drug may have negatively mﬂuenced

- tumor related hypercoagulability, may have directly inicreased the clotting system, or had S
no influence on the exacerbatron of the hypercoagulable state SLe
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Table IV (continued):

254-3174

219-3183

Stage IV pancreatic cancer with a history of gastric ulcer due to neoplastic invasion of

- gastric wall. Treated with FU. On «<—— had massive gastrointestinal bleeding and

exsanguinated secondary to disease process despxte numerous transfusions. Adverse event

is not drug related.

Stage IV pancreatic cancer treated with FU on day 1 and day 15 of cycle 1. Developed
thrombocytopenia after the first dose, so day 8 therapy was held. Received day 15 therapy
without complication. On chest pain and dyspnea occurred due to multiple
pulmonary emboli which resulted in respiratory fa11ure shock, andJ Adverse event
is disease related, not drug related. ‘

,,,r iy
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* Appendix : JHAY

Table 5: Review of Radlographrc Data submitted by Eli Lilly for Complete and Partial Response:

All CTs and Ultrasounds forwarded by the apphcant were reviewed by Dr. Joseph Pierro (HFD-160) to
determine why a discrepancy occurred between the individual investigator assessments and the Eli Lilly
sponsored independent Review Board. Dr. Pierro's assessment is as follows:

- JHAY

254-3163:

254-3164:

).

256.3327:

-~ 252-3061:

255-33009:

254-3162;

No change in the hypodense area between 1-5-93 and 6-8-94

A greater than 50% decrease in tumor shrinkage (PR)

By measurement provided on static films the mass appears to decrease in size from 2.5 cm.
to 1.2 cm. (Lack of video makes this difficult to assess w1th one hundred per cent
accuracy as the probe could be misplaced.)

Ultrasound static ﬁlms show a slight decrease in size., but not a 50% decrease.

The CT images were 1-cm apart. mstead of the 0.5 cm usually used in pancréatic lmagmg C
No appreciate difference in scans was observed with the techmque used.. o

Very difficult to delineate the lesion. Cystic dilatation of the pancreatic head with a
decrease in cystic dilatation makes the definition of the tumor and evaluation of the tumor -
size impossible. The overall size of the head of the pancreas did not decrease 50%.

Summary: In two patients on this study partial response was confirmed. Both of these p‘atients (254-3164 o
and 256-3327) were treated with FU. v '

AL
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 VIL REVIEW OF SUPPORTING STUDY BSE-MC-JHAZ:

Title: Gemcitabine as Palliative Therapy in Patients with Progressrve Carcinoma of the Pancreas
INTRODUCTION
This phase II trial studies the effect of gemcitabine in patients with advanced or metastatic pancreatlc
carcinoma previously treated with fluorouracil. Seventy-four patient were._enrolled for treatment
evaluation, sixty-three were eligible for treatment. The various reasons why several possible participants
were ineligible is presented in Table I in the appendix. The purpose of this study is to provide major
support for the pivotal trial, JHAY.

-PROfl‘OCOL SUMMARY:

- The protocol for this trial is very similar in content to that of JHAY Since the JHAY protocol was
) summanzed extensively, only the dlfferences between the two protocols wrll be descnbed in thrs section.

- Design:
Thisis a single arm, non-randomized; non-blinded study.
'-Patien't Population:
Eligibility Criteria:
- Patients may have had one and only one regimen of FU prior to entrance 1nto-thrs .st.udy, whrch
could include immunomodulators. (Type of FU regimen variable. ) -

~ Patients must have documented progressmn of disease on FU by radlographlc methods

Definition of Evaluability:

All patrents ‘who recelve one dose of study drug w1ll be evaluable and wrll be analyzed for eﬂicacy and o
safety. - A e

Sample Size:

| A total of 56 evaluable patients will be enrolled in this study This sample size glves a 92% chance of o
detectmg a clinical benefit response rate of 0.25 and a5% chance of. concludmé falsely that a compound.__'_ '
with a true clinical-benefit response rate of 0.10 is. eﬂ‘ectlve . -- SE

-The protocol was amended on July 2, 1992 as follows llIn the case that patrent eIrglbrhty 1 _'gllt be called -
into question once the data are collected, up to 66 patlents will be enrolled i i m_orﬂer to”- -
-provide a reasonable chance that the required 56 patlents are quali for IR
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Dosage and Administration:

An amendment was submitted on July 2, 1992 to change'the dose modxﬁcatlons for hematologlc and: non-
hematologlc toxicities. :

Supporting Efficacy Measures:

Survival, time to progression, and duration of clinical benefit response will be deﬁned from the first day
of treatment.

Data Ahalys‘is Method:

All ~;")‘:«iti‘en’ts who receive the Study drug will be analyzed for efﬁcecy ‘and safet'yf
Tﬁe final analysis will take place six months after the‘ l'as‘gpatié'rtlt h‘a;._beer;enroll'ed. |
| Analysie will includecalchlatio_n of o : |

| Clihical—Beneﬁt Response Rate as defined by:

'No. of Clinical Benefit Responders
No. of Patients receiving Gemcitabine

Set P = True clinical-benefit response rate on gemcitabine

The null-and alternative _h"ypotheses" are:
H0 Pg= 0. 1.'6
H tPg> 0. 10

“The size/of an exact binomial one-sided with 56. patxents is 0 05. This test contams 92% povs./er_'_-to det' g

‘atrue response rate of Pg = 0.25. In addmon;fan obseryed: cl
m a two-snded 95% conﬂdence mterval of (0;—;_14 0_

STUDY RESULTS:

M[-”

Studvaemographics:

Slxty—three patients were- ehglble for treatment w1th gemcxtabme
Demographlcs of this group:are ag follows
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Sex
Male.......cccoernnnnnn. ...31 (49.2%)
Female........................ 32 (50.8%)
Age
Median.............c.......... 62
Range..............o......... (33-70)
Race ‘
- African Descent.............. 2(3.2)
y Caucasian........c............ 57 (90.0)
- HispanicC..............ccueni... 4(6.3)
Clinical Stage -
Stage IL...........c..c.......... 5(7.9 -
Stage Il..................... 4(6.3)
Stage IV........c.c......... 54 (85 7
Prior Therapy
! Prior Radiotherapy & FU......14
o Prior FU Therapy.................. 63 _
Duration: <8days.......ccoeevvieennnn, .4
8-14 days.........ccoeuee. ...6
15-21 days........ SRRORROE IR A
21-30 days...........cocooeueeeees 8
- 30-56 days................. 17
> 56 days......; ......... eevens 24

;the number of days that the patlent remamed on, sortie t
., daily x 4leucovorin or interferon weekly“IV etc. Evi
atients-had less than thirty days of "exposure"
(’gressxon, but notes that: patient hiad progressive dise
study time, one patient:was on a FU therapy for 30:
entlﬁed) patients were treated on:the:
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'Reasons for Study DiscontinuationS'

The following reasons for study drscontmuatxon/contmuatlon are reported based on the data in the CRFs.
Study cut-off date was September 8, 1994. '

On Study at Cut-Off..................... 1(1.5)
Pt. Refusal....................... .10 (15.8)
Death on Study..................... 5 (7.9
Clinical Progression........... S 3 (4.8)
Progressive Disease............ 43 (69.8)

All deaths on study were disease related. In the three cases where clinical progression (signs and
symptoms of progression as percelved by the patient or physician) was the reason for study removal, one’
patient (206-3523) lived for six months after study dlscontmuatlon, a second (219-3606) removed from
study due to increased abdominal pain remained alive for - and the third (249-3571) was
‘documented to have progressive disease'— month after drscontmuatron from study. The ten patrents who
refused further gemcrtabme therapy did so for the followmg reasons:

Unknown (Could not be determmed from CRF) '3
Drug Toxicity _ ‘ : 3
Intercurrent Diseas ' : i 2

Decreased Quallty of Lif.....2

Two patients were removed from protocol by the sponsor for "interim protocol violations- one patient
lived too far to come to clinic and the second had IV morphme for three days" and are- mcluded in the
"unknowns".

~ The number of patients on study during. each four week period for the first sixteen weeks.is reported to
~ help apprecrate the duration of clinical benefit in terms of number of patients remaining on study.

On study > 4 WEeKS.... i 55
‘Onstudy > 8 weeks........... SO ¥ |
~-Onstudy > 12 weeks........ccocorrunens .26

On study >'16 weeks....; ....... SO 13

~ In this study attntlon durmg the ﬁrst four weeks is not as great as on ]HAY ( 12.6% VS, 35%)

Response Rates | , ' - s 0 T
Response evaluation utilized the data reported in the Current ‘Sites of Disease pages and ﬁom other
_ notations within the CRF. No radiographic reports were submitted. The followmg table coiipares the
sponsor and- the reviewer response evaluations. In doing the review, ‘numbers in the reviewer's non--
measurable and non-evaluable disease categories were less due to evidence, even if unmeasurable, of

- progression at other sites. Table IT in the appendrx mcludes comments for those patreﬁfs where a different
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response was reported by the reviewer. The six partial responses were reviewed by the applicant's internal
Oncology Review Board .The board verified two of these responses. CAT scans or ultrasounds for these
six patients were reviewed by an FDA radiologist. No radiographic responses were observed among the
six cases reviewed by the agency. (See Table V in thé Appendlx )

Table 1: Objective Rcsponsc Rates

Parameter ' : . Applicant Reviewer
Complete (CR) - —_— ' _
Partial (PR) ' 6 ( 9.5%) 3 (43%)
Stable Discase (SD) : 17 (27.0%) 23 (36.5%)
R ‘Progressive Disease (PD) 2031.7%) 28 (44.4%)
" Nonevaluable (NE) O ae22%) i 9'(143%) .
- Nonmeasurable 6(§.5%) - | . —

Review of CRFs revealed three partial response (two of which were confirmed by the applicant's review

board). Five additional patients with stable disease were reported by the reviewer.. A brief summary of -

the partial responder's study response is presented here.

Patient 248-3618, Stage 4, with a 59 day exposure to FU began treatment on.6-10-93. PR by
tumor measurements on: ———  Progression noted with development of bony met in the lumbar
spine on 3-15-94. Death on' Not all CT were done at the same site, but all were read at
the study site. Duration of partial response: 117 days. -

Patient 250-3591, Stage 3, witha 30 day exposure 'to FU began treatment on 2-9-93. PR was

noted 3-16-93. Patient refused further treatment on’——— Progress1on documented by CT on
' Duration of response: 126 days

Patient 252-3 541, Stage 4, with 97 day exposure to FU began tréatment on 4-19-93 .PRnoted
on —— Progression documented on:— . Death on; ——— "Duration of Response: 85
days ' ' o ‘ '

'0%

Time to Progression: ’

Tlme to progressmn in this review is deﬁned as the time between the date of’informed consent (or first -

The objectlve tumor response rates. (based on CRF review) is 4. 8% with 95% confidence mterval of 0- Lo

day of treatment) to'the day of progressxon (In the protocol time to progression is defined as time from B

~ date of treatment to date of progression or time when patient is removed from study.) The median time’
to progression is 61 days (95% confidence intervals: 56 - 85 days) with a range of 0 - 531 days. Nine
 patients (14.2%) were not evaluable for response and seven patient (censoring rate: 13%) did not =
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prog’ress on study.

Time to Treatment Failure

Time to treatment failure is defined at the time from the date of treatment to the date the patient is
removed from study for any reason - progression, death, refusal, adverse event. Based on review of the
CRFs median time to treatment failure is 57 days (95% confidence interval: 36 - 64 days) with a range
from 0 - 531 days. One patient (1.6%) was censored as he was on treatment at study cut-off date.

- Survival
Survxval analysrs measures the time interval from the date of treatment to the date of death. Median
survival time on this study was 119 days (95% confidence interval: 96 - 149 days) with a range of 0-531
days. Five patients (7.9%) were censored in this analysis. . : -

“Clinical Benefit Response:

Seventeen patients were reported as clinical benefit responders in rhis trial. The clinical course of each of -
. these responders is summarized in Table III in the appendlx The parameter(s) which led to the designation
of clinical benefit response are listed here: '

* Reduction in Pain Intensity............... ST 5
Improved Performance Status. ......ooveeereeeeenn. 4
Decreased Analgesia Consumption.................. 4
Reduction in PI, Decreased AC................. 3
Improvement in PI, AC, and PS....................... 1

In twelve patients subjective (reduced pain intensity) and objective (reduced analgesia consumption,
improved performance status) improvement of clinical benefit was reported. Objective tumor response
(as judged from the CRFs) for the clinical benefit responders is as follows: (1) Two had objective partial
tumor responses (2) Thirteen had stable drsease and (3) Two had progresswe dlsease

Clmlcal beneﬁt response desrgnatlon was achieved for 10 patients within the ﬁrst four weeks of therapy, o |

for six patients within the second four weeks of therapy, and for one patient in the third four weeks of
therapy. The duration. of clinical benefit response is from 4- 69+ weeks with a breakdown by exght week
penods as shown in the following table :

CBR < 8 WeeKS....oooovoeeeeereereeeeeeeereesens 1 X
CBR 9 - 16 WeeKS.......oreeeiiineerecae e 9 -

- CBR-17- 24 weeks.......cocvvcuenne.. eeeeenreeraans .2 o
CBR 25- 32 weeks............- ....................... reeean2

'CBR >33 weeks..........o.... reeeeenn S 3
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One patient (248-3614) remained a clinical benefit responder at study-cut off (69+ weeks) and has been
enjoying an active lifestyle. This patient had been on a reduced dose (75% of the starting dose) since cycle
6 due to myelosuppression but has had no other toxicities. Another patient (248-3618) also a PR had
minimal toxicity with full schedule of therapy (no dose éscalations). Two patients died on study as clinical
benefit responders, one: ———— due to a Gi bleed and one—————— from disease. One patient (250-
13591) refused further treatment as a clinical benefit responder possibly related to drug toxicities. One
patient - had increased abdominal pain which resulted in a morphine overdose (suicide attempt
per CRF) and, after increased analgesia could not control pain, was removed from study and referred for
RT.

In looking at centers at which the clinical benefit responders were treated, one responder was reported
from-éach of three centers (enroliment per center: 2, 5, 4), three responders were reported from each of -
two centers (enrollment per center: 9,9), and nine responders were reported from one center (enrollment
per center: 16). : ‘

. SAFETY ANALYSIS
Deaths on Study: |
Five d.eaths were reported on this study. All were disease related.
Hdspitalizati‘ons:

Twenty-four patients were hospitalized on thirty-two occasions while on study. (Two additional patients

were hospitalized for pain stabilization prior to therapy.) Of these hospitalizétions twenty were directly

related to the underlying disease process or complications due to the disease, in seven drug therapy with
possible exacerbation of disease was the reason, and in five hospitalization was related to other health-
problems/surgical procedures. The hospitalizations considered to be related to therapy ( or therapy related
exacerbations of symptoms of underlying disease) included seven for nausea and vomiting + dehydration,
two for febrile reactions, one for lower extremity edema, one for flu-like symptoms and one for fatigue
with anemia. In this study six patients (9.6%) developed disease related deep venous thrombosis requiring '
. hospitalization. | - | ST ' -

Study Discontinuations due to Adverse Events:

~ Seven patients were discontinued from study due to adverse events (including the five deaths noted -
above). A summary of the clinical course of these patients is included in Table II in the appendix. In the
CRF review ten patients were identified as study discontinuations due to treatment refusal. One case
considered a discontinuation due to an adverse event by the sponsor (patient 219-3606 discontinued due e
to severe abdominal pain) was judged by the reviewer to have clinical progression as a reason for removal -
from study. : : ' - :

Nine patients refused therapy, but none were considered to have had an advérse_ events. Of these nine,
two ( 256-3631, 256-3632) refused therapy due to a "decrease in quality of life" withott specifically citing
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any other reason, four refused for reasons related to study drug toxicity, two refused due to other adverse
events related to the underlying disease process, and one patient refused in order to seek alternative
therapy. The cases which are not included in Table IV (Discontinuations for Adverse Events) in the
appendix are discussed here: " : '

Patient No.

213-3582

|

219-3602 -

219-3607.

219-3608

219-3609

- 256-3631

2563632

DVT. On:

discontinuation in the CRF, "Better quality of life off drug". Patient expired on

Summary

Stage IV. Therapy initiated on 10-5-93. Patient had three doses of Cycle 1 when fever,
chills, nausea, and vomiting, Rt. pleural effusion developed. Patient was found to have
multiple liver abscess and was treated with antibiotics. The patient refused therapy and was.
taken of study on —— . Patient died from progressive disease on ' :

Stage IV. Therapy initiated on 9- 14-92. Had one dose only. Developed gr. 4 dyspnea, —

—— "gr. 4 nausea and vomiting - — dehydration, backache, and required

hospitalization on— due tothe severity of symptoms. Hgb'—— was'l 1.0 gm%, had
dropped to 8.7 gm%; - . so pt. was transfused two units of packed cells —
Patient appeared to develop an ileus (?SBO). On'~ the patient developed recurrent -
——. bilateral pleural effusions were noted. Patient removed from study on
for "progressive disease and toxicity" No toxicity grading > 0 is reported on the -

'WHO Toxicity Grading form (in the CRF) for this visit. -

Stage IV. Therapy initiated on 7-13-93. Had one injection- only. One week after initial

_injection patient developed a stint blockage, followed by cholangitis when the stint was

changed. Patient experienced thrombocytopenia (plts. | 80,000/ul 7/21), fever: due
to drug injection, rash ~ _ mucositis s—— ; with drug. On.—— patient
refused further therapy citing problems such as rectal pain and dysuria. Patient expired

) ———

Stage IV (71I1). Therapy initiated on 8-25-93 with a 25% dose reduction weeks 4 -7 due

to gr. 3 granulocytopenia. Patient had gr. 2 nausea and vomiting, gr. 2 mucositis, gr. 1
diarrhea. At the time patient refused further therapy: -  she had evidence on CT

scan of progression. Patient died/ ——

Stage IV. Therapy initiated on 10-18-93. Patient received first cycle on schédﬁié with dos‘e_- '

" reductions weeks 5-7 due to gr. 2-3 neutropenia. Patient experienced fever and fatigue,

gr. 2 nausea and vomiting and discontinued treatment on : . Reason given for -

Stage IV. Therapy initiated on 11-4-92. Cyble I was seven weeks with dose reduced 50%
weeks 5 and 6 due to gr. 2 neutropenia. Pt. had gr. 3 nausea and vomiting, gr. 2 diarthea, -

" and fatigue throughout cycle and refused further therapy on. — . Patient expired~

— from disease.

‘Stage IV. Therapy initiated on 5-4-93. Patient had one dosé with fatiue, gr.1 nausea and
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vomiting, gr. 1 anorexia, gr. 1 diarrhea, and edema. She refused further on 5-12-93 stating
that she "feels better off chemo". Patient expired on ————

271-3681 Stage IV. Therapy initiated on 2-11-94."After one dose patient decided to seek alternative
therapy - — reported to have a 99% chance of cure in this disease. The patient
expired from disease on.

250-3591 Stage IV. This patient is a clinical benefit responder who was on study for 19 weeks. He
refused further therapy even with documented partial response. Patient had problems with
gr. 2-3 nausea and vomiting and grade 3 asthenia even with dose reductions. Progress1on
on CT scan was noted one week after patient removed from study.

” ‘rSummary of Doses Given During Weeks 1 - 8:

The length of the first cycle ranged from 4 - 9 weeks. The following table is included to provide
information on the number of patients able to complete a full ( seven weeks of treatment with a one week
rest) first cycle of therapy, how many of -these patients were able to continue therapy in cycle 2 (4 weeks),
and how many patlents unable to completed a full first cycle of therapy (< seven weeks) were able to
continue treatment in cycle 2. :

Table 2: Injections_during Cyclel

No. of 'Injections 'tiuring Cycle 1 ‘ - No. of Patients ) No. of Patients Continuing to Cycle 2
1 - 7 _ - _ | 2
: 2 1 - - | -

| . 3 - ' 9 i 4
;1 o 13 ' 6
s | 6 . 3 H

| 6 0 S s I |

| 7 I 17 I S R |

s 'Seventeen of s1xty—three (27%) patients completed the prescrlbed seven mjectlons for cycle one. Thlrteen [

per cent of all patients had one dose reduction during cycle one. About half of the patienits who received

less than seven injections in cycle one continued on to cycle two. Disease progression, death, or patlent_ o

refusal account for those patients (54%) who did not continue on to cycle 2.

e
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Dose Escalations, Reductions, and Omissions:

The following list presents information about the dose intensity of the injections given on trial.
No. of Protocol Defined Injections.......... 656 (100.0%)

Actual Injections Administered................ 582 (88.8%)
Given as Assigned................. 369 (56.3%)
Escalated............ e 69 (10.5%)
Reduced.......cooooeiieriiiiciiiicic i 144 (22.0%)
Omitted.........cooviiioeeee e 74 (11.3%)

In the first cycle (4-9 weeks) 297 injections were given of which 13.9% were reduced and 12.1% were
omitted. In the second cycle (4 weeks) 35 patients remained on study and 92 injections were given (2.3
injections / patient). Dose reductions occurred in 24.5%, dose omissions in 6.1%, while escalations
occurred in 19.4% of the doses administered during the second cycle. In the third cycle 22 patients
remained on study and 55 injections were given (2.5 injections per patient). Dose reductions occurred in
22.2%, omissions in 12.7%, and escalations in 19%. In the fourth cycle 13 patients remained on study.
A significant number of patients could not tolerate the dose schedulefintensity of this trial due to their
overall condition and the toxicities of the study drug. '

Reasons for the dose omissions are as follows: (1) leukopenia 15.8%, (2) thrombocytopenia 10.5%, (3)
~ "comment" 48.7%, (4) unspecified 8.7%. In the "comment" section the most frequent reasons given for
dose reduction are neutropenia, thrombocytopenia, nausea, and concurrent hospitalization. In
"unspecified" , the reasons include the investigator's judgement not to escalate dose due to overall
-condition of patient or due to drug toxicity in the previous cycle.

Dose reductions occurred for the following reasons: (1) leukopenia - 21.4%, (2) thrombocytopenia-
19.4%, (3) anemia - 1.0%, (4) unspecified - 13%, and (5) comments - 35%. In the "comments" group
réasons such as neutropenia, thrombocytopenia, nausea and vomiting were listed most often. In the
unspecified group, reasons listed included investigator decision based on toxicity events of previous cycle
or the patient's overall condition. ’ -

Treatment Emergent Signs and Symptoms:

Data was collected on any signs or symptoms-which a patient manifested at least once during treatment.
The signs and symptoms which could judged to be the result of therapy ( realizing that sometimes the
~ disease causes the same symptorns) are presented in the following table. Signs and symptonis (ie. ascites,
pleural effusion, and pain) related to the underlying disease process are omitted from the table.

In Table 3 the most frequent treatment related signs and symptoms, which were.considered drug-related,
are nausea (65%), vomiting (54%,) asthenia (53.2%), anorexia (39.7%), diarrheax(38.1%), and leukopenia
(33.3%). These symptoms were graded and reported in the WHO grade toxicity grading in the following
section. ' , ' ) S ‘ ' :
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Table 3: Treatment Emergent Signs and Symptoms

TESS No. with Sign/Symptom ) No. at Risk ) Per Cent (%)
Asthenia 33 62 . 53.2
Flu Syndrome 10 63 159
Headache 4 63 16.5
Malaise 4 63 . 6.3
Chills . 16 63 25.4
Fever 27 63 42.9
Fever with Leukopenia S
and Infection 2
Infections [ 63 9.5
Cellulitis 2
Pneumonia 1
Hepatic Abscess 2
Sepsis (Stint Infection) 1
Mucositis 1 63 ) 1.6
Injection Site Reactions 3 63 : 4.8
Dehydration 5 ) 63 7.1
Edema . 8 63 12.7
Generalized Edema 2 63 3.2
Peripheral Edema 14 63 222
Dyspnea 9% 63 14.3
Cough Increased 2 63 v 9.5
Pleural Effusion 5 : 63 7.9
Alopecia 9 63 - 14.3
Rash . 11 63 17.5
Amblyopia 2 63 : 3.2
Taste Perversion 2 63 3.2
Nausea ' 41 63 ' 65.1
Vomiting - 34 63 540
Anorexia 25 ' 63 397
Diarrhea 24 _ 63 138.1
{l. Anemia 10 63 , 15.9
{ _ -
I Leukopenia 21 63 33.3
! : )
!l Pancytopenia 1 63 1.6
i
1 ) .
Il Thrombocytopenia 18 63 ) 28.6

*Three patients with dyspnea had pulmonary metastases.
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WHO Toxicity Grading Profile:

The following tables present the overall toxicity grading for any toxicity which may have occurred once
or more than once for a particular patient during any cycle.

Hematologic Toxicity:

Hematologic toxicity was mild in these previously treated patients with less than 20% of the patients
experiencing greater than grade IT myelosuppression. One patient developed gr. 3 anemia with gr. 3
thrombocytopenia due to drug induced myelosuppression with normal creatinine levels. No cases of
hemolytic anemia were identified. In order to better appreciate the myelotoxicity profile the worst WHO
grade for patients at risk for cycles 1 - 4 with reference to the baseline values is presented in Table

5
Table 4: Hematologic Toxicity Grading

Parameter No. of Patients T Per Cent (%)
(Total No. =61)
Hemoglobin .
Gr.I (9.5-10.0 g/100ml) , 20 3238
Gr.I (80-94 ") 23 37.7
Gr. o (6.5-79 ") 6 C 9.8
Gr.IV ( <65 ") 1 1.6
No. of RBC Transfusions 11
WBC Counts
Gr.LII 59.0
Gr. I 9.8
Gr. IV 0.0
Neutrophil
Gr.1 (1.5-1.9/mm’) 14 230
Gr. I (1.0-14/") ‘ 7 11.5
Gr. IM(0.5-09/") 15 15.0
Gr.IV ( <5.0/") 1 1.0
Platelets | ,
Gr. 1 (75 -99/mm®) 16 26.2
Gr. T (50-74/") 7 11.5
© Gr. IO (25-49/") 3 49
Gr.IV ( <25/") - _ _ -
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Table 5: Hematologic Toxicity by Cycle (1-4)

Parameter Cycle 0 Cycle 1 Cycle 2 Cycle 3 Cycle 4
(No. of Patients/ Cycle) 63 63 | 34 23 13
Hemoglobin Gr. 0 48 14 13 9 7
Gr. I 12 24 14 7 3
Gr.II 3 18 - 5 7 3
Gr. Il 0 4 -0 0 0
Gr. IV 0 1 0 0 ‘ 0
WBC Gr.0 62 22 16 10 6
Gr.1 1 18 6 7 3
Gr. I 0 16 9 3 0
Gr. I 0 5 0 3 0
Gr. IV 0 0 0 0 0
Neutrophils Gr. 0 61 26 18 9 8
Gr.1 0 17 5 3 0
Gr.1I 0 6 3 3 1
Gr. I -0 12 5 6 4
Gr. IV 1 0 0 1 0
Platelets Gr. 0 63 44 25 18 9
Gr.1 0 14 6 3 2
Gr. I 0 2 3 2 2
Gr. II 0 1 0 0 0
Gr. IV 0 0 0 0 0

Myelotoxicity does not appear to be cumulative based on the small number of patients who have
prolonged exposure to the drug. Transfusion of red blood cells was reported for eleven patients.

Hepatic Toxicity

Hepatic toxicity is difficult to grade as the majority of the patients in this study had liver metastases on
entry. Alkaline phosphatase abnormalities are not reported for this reason. The following table summarizes
the changes in ALT and AST for the first four cycles of therapy as compared to baseline grade.

Table 6: Hepatic Toxicity Grading by Cycle (Cycles 1-4)

Parameter ~ Cycle 0 , Cycle 1 Cycle 2 Cycle 3 Cycle 4
No. of Patients/Cycle 63 63 34 23 13
ALT Gr.0 50 22 17 13 6
Gr.1 11 25 13 4 4
Gr.II 0 8 3 3 3
Gr. III 2 5 0 1 0
Gr. IV 0 0 -0 0 0
AST Gr.O 49 19 13 7 5
Gr.1 1 10 23 16 10 6
Gr. I 3 12 4 3 2
Gr. I 1 4 0 1 0
Gr. IV 0 2 -0 0 0
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Drug related increases in ALT and AST appears in the first few cycles and are usually gr. 1-2 and
generally resolve even with continued exposure to the drug.

‘Renal Toxicity

Three patients (4.8%) developed proteinuria and hematuria. Grade I creatinine elevation (1.26 - 2.5x
normal) was reported in four patients. In one patient the hematuria can be attributed to renal calculi. No
cases of hemolytic-uremic syndrome were reported and no cases of sustained renal dysfunction were
reported.

Gastrointestinal Toxicities:

Nausea with vomiting of Gr. I/II level was reported in 32-(50.8%) patients while 4 patients experienced
gr. 3 and one patient experienced gr. 4 vomiting. The following table presents the level of toxicity for the
first four cycles. No baseline information is available so interpretation should be made with the thought
that some patients had nausea and vomiting of varying degrees and were on antiemetic therapy at entry
into the study.

Table 7: Nausea and Vomiting by Cycle (Cycles 14)

Parameter Cycle 1 Cycle 2 Cycle 3 Cycle 4

No. of Patients/Cycle . | 63 34 23 13
Nausea and Vomiting

Grade 0 32 20 23 9
Grade I 13 6 12 2
Grade I 14 7 4 1
Grade IIT 4 1 5 0
GradeIV 0 0 1 1

In about half of the patients treated with gemcitabine nausea and vomiting occurred despite antiemetic
therapy and in few patients nausea and vomiting were severe.

* Diarrhea usually related to drug therapy occurred in twenty patients. In sixteen patient the seventy was
grade I, in three the severity was grade 2. One patient developed grade 3 diarrhea due to C. dlfﬁcele

enterocolitis whxch resulted resultmg in hospitalization in cycle 1..

Grade I mucositis was reported in nine patients and the tenth patient had grade II mucositis (but appears
to have an underlying herpetic infection which flared on treatment).

Other Toxicities
Other toxicities reported with grading in this study include:

Allergic reaction gr. I......................2/61 (3.2%)
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Cutaneous Toxicity, gr. I-IL............. 6/57 ( 9.5%)

Alopecia, gr. I-IL........ccoooo 10/57 (15.9%)
Neurotoxicity gr. I-IL............ ST 2/63 ( 3.2%)
FOVET oot 20/63 (31.7%)
Gr. 3, with pneumonia...........c.co.coev- 1
G, 2ot 9
GI. Lo e 7
SUMMARY:

Sixty-three patients, with previous exposure to FU, were treated with gemcitabine. Fifty-five patients were
on study for more than four weeks and thirty-seven patients for greater than 8 weeks. Three partial
responses were observed based on information within the case report forms for a response rate of 4.8%
(95% confidence interval: 0 - 10%). Median time to progression was 61 days (95% confidence interval: -
56-85 days) with a range of 0 - 531 days. Median time to treatment failure was 57 days (95% confidence
interval: 36 -64 days) with a range from 0 - 531 days. Median survival time was 119 days (95% confidence
interval: 96 - 149 days) with a range of 0 -531 days. Seventeen clinical benefit responses (27%) were
observed with a duration from 4 - 69+ weeks. '

No deaths were related to study drug therapy. Nine patients discontinued study due totally or in part to
study drug toxicity. The major toxicities of gemcitabine as reported in this study: nausea - 65%, vomiting
- 54%, asthenia - 53%, anorexia - 39.7%, diarrhea - 38.1%, fever (without infection or neutropenia) -
31.7%, chills - 25.4%, edema 12 - 37%, and flu-like syndrome - 15.9%. Myelosuppression including
anemia, neutropenia, and thrombocytopenia of grade 3-4 is seen in less than 20% of patients. Dose
reduction and dose omissions occurred in about one third of the patients. With regard to cumulative
toxicity none was noted, but only nine patients entered the fifth cycle of therapy.
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Appendix JHAZ
Table 1: JHAZ - Patient Data
No. Study No. U Date of Date of Date of Response Comments
’ Treatment | Progression Death

1 206-3521 Pt. refused to be on study ~—

2 206-3522 62 11-20-92 01-14-93 E— PD Died from disease

3 206-3523 28 05-05-93 06-02-93 _— NE No change on CT, clinical

- decline: died from disease
4 206-3524 7 ! —_— Ineligible bilirubin
: ] high; died of disease
5 206-3525 21 - 06-03-93 07-01-91 _— PD New bone mets and node; died
: : from disease
t - -

6 206-3526 112 06-03-93 06-10-93 NE -Stint obstruction and SBO/ileus

~——= died from disease
- — T -

7 206-3527 38 09-09-93 10-21-93 - PD Developed gastric outlet
obstruction ———— died
from disease

8 210-3551 42 09-02-92 10-28-92 —_— PD Increase in pulmonary mets;

‘ died from disease

9 210-3552 132 10-19-92 11-16-92 _— PD New brain met.; died of disease

i0 210-2553 14 12-28-92 — —_— NE Pt. refused further therapy —

: —— due to toxicity- gr.4
nausea, vomiting, asthenia, gr.2
somnolence; died of disease

11 210-3554 14 - e Ineligible Bilirubin

’ increased
12 210-3556 20 03-01-94 04-07-94 | — PD Died of disease
13 210-3581 192 03-16-93 06-02-93 —————rt SD New ascites, pleural effusion —
. 5 — . Died of disease i
- ¥ 1
14 2133582 74 10-05-93 —_ ——— | NE | Offstudy —— dueto i
‘ patient refusal after treatment |
of hepatic abscesses required !
hospitalization from : = ]
to- —  no therapy after E
o1
15 219-3601 41 . 08-13-92 10-08-92 - PD | New liver met; Alive ———
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Appendix: JHAZ

Table 1: JHAZ - Patient Data Base

No. Study No. B e Date on Date of Date of Death | ®o¥>™ Comments
) Treatment Progression - )

16 219-3602 32 09-14-92 09-24-92 —_— NE Off-study 09-24-92 due AE: Severe
nausea, vomiting with dehydration,
dyspnea, peripheral edema, bilateral.
pleural effusion, anemia requiring 2
units RBIS: developed DVT

17 219-3603 56 12-03-92 01-07-93 e PD Progressive disease on CT ——
died of di

18 219-3604 88 01-15-93 04-30-93 —_— sSD Progression in liver; Off study on —

s j —— died from disease
19 219-3605 42 04-27-93 05-17-93 C—— PD Increase in primary with new ascites on
i —— Offstudy on died
ol disease
20 219-3606 88 06-10-93 — —_— SD Off-study 10-14-93 due to increased
- abdominal pain; died of disease
21 219-3607 52 07-13-93 —— _— NE Off:study 08-05-03: Pt. refused further
‘ therapy because of other physical
problems 3
22 219-3608 162 08-25-93 — _— SD Off:study 10-21-93: Pt refused further
. . therapy due to study drug toxicity
‘23 219-3609 43 10-18-93 — - SD Off:study 12-13-93: Pt. refused further
L therapy due to study drug toxicity
24 | 219361t 34 01-04-93 04-06-93 — SD DOSs:—— Gl bleed: Pt nlaced on
i Motrin —— CT ol showed
. increase ii pancreatic mass

25 248-3612 140 01-20-93 05-05-93 — SD Died of disease

2% 248-3613 37 02-19-93 © 05-12-93 SD New ascites "~ _.ied of disease

27 |. 2483614 89 03-18-93 — e SD | (Alive onstudy ——

28 | 2483615 167 03-24-93 04-14-93 _— PD Off:study (5-18-93): Pt. refused further

: therapy; CT shows 37% increase in
primary on with liver mets
stable
B | 2483616 32 04-27-93 —_— _— NE | DOS: New ascites " Had I&D
_ fhanatic abscess due to clostridia on
. ~mc—es, had PTE on; ——  died —
iy — . with hepatic failure, ? etiology 4|
. 1

30 248-3618 59 06-10-93 03-15-94 —_— PR PR- Develoned bony met to !
lumbar spine on'~——— died of i

iater disease !
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Appendix: JHAZ

Table 1;: JHAZ - Patient Data Base

No. Study No. Stage Bhs s Date on Date of Date of Responie Comments
Study Progression Death
50 250-3591 3 30 02-09-93 — PR PR —— dient refused further
treatment on Progression
documented on with hepatic met,
died from disease .
51 251-3621 4 60 Ineligible ¢ —— \ due elevated LFTs; died
from disease
52 251-3623 4 32 (9-22-93 10-20-93 —_— PD New ascites' ——— died from disease
53 251-3625 4 21 01-06-94 03-10-94 — PD . | Increase in hepatic di ; died from disease
54 252-3541 4 97 04-19-93 11-24-93 —_— PR PR ——— with progressionon ——.
: died from disease
55 252-3542 4 45 01-28-94 02-03-94 ’ — | PD Developed ascites —~ ; died from disease
56 252-3543 4 119 03-08-94 04-04-94 —_— PD Increase in all disease sites; Died from
disease
57 2533561 4 30 08-26-92 09-30-92 —_— PD Died from disease
58 253-3562 4 28 12-08-92 03-23-93 SD Progressive disease in pancreas; died from
disease
59 253-3563 4 28 05-05-93 05-20-93 i P PD New ascitcs", Died from disease
60 253-3564 3 91 07-21-93 09-13-93 - PD Hospitalized with SBO due to progressive
disease- —— died from disease
61 2533565 Ineligible: No histological Dx; elevated
LFTs
62 254-3591 (Incomplete CRF)
63 254-3592 4 150 03-30-93 05-25-93 — PD. Nc;‘w lung lesion; Pt. lost to F/U
64 254-3593 2+ 60 04-1394 | 07-2093 | — SD' | Increase in primary, no evidence of nodes or
. - Y meéts in CRF; died from disease
65 254-3594 2* 305 08-16-93 T 11-0493 | —— Tiitial CT indicated 3 x 2 cm lesion; On—~
: ~ 4 x4 cm.; confirmed on; ~=— , Pt. on
stiidy-until- when jaundice developed;
66 254-3595 4 49 09-22-93 10-22-93 _— "PD | New:ascites on ——" with increase in
. - . | “primary; died from disease
67 256-3631 4 14 11-04-92 — _— SD | Pt refused further therapy on’ ———e
- : because "quality of life was decreasing due to
side:-effects™; died froim disease
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Table I: THAZ - Patient Data Base

68

No. Study No. 'f;'w':‘”"‘ Date on Study | Date of Date of Response Comments
Progression | Death
31 248-3619 325 06-23-93 10-28-93 _ SD New hepaticmet ———  died from
disease -
32 248-3620 42 09-01-93 11-24-93 _— SD New hepatic mets; died from disease
33 248-3675 30 09-01-93 05-04-94 sD Marked variability in the CT
— measurements from month to month
with increase in size in — Off study
6-24-94 because of new lung met on
34 248-3676 40 11-08-93 12-06-93 —_ PD Increase in hepatic mets; died from
: disease
35 248-3677 13 11-22-93 01-21-94 -_— SD Increase in hepatic mets; died from
disease
36 248-3678 194 11-18-93 02-23-94 ' SD DOS: disease
37 248-3679 480 11-30-93 08-02-94 . SD Received Procrit in — for anemia
38 248-3680 72 01-26-94 02-22-94 _— PD DOS: New ascites —— Died from
: Gl bleed on—— , probably related
to disease
,-';39 249-3571 48 01-27-93 —— — SD Off-study on 04-21-93 due to "lack of
’ efficacy" with stable disease on CT
scan;, Progressive disease documented
on’ —— fied from disease
40 249-3572 19 11-15-93 12-04-93 —_ PD DOS: disease
41 249-3573 | 52 02-01-94. 04-20-94 —_— PD Progression of liver mets; died from .
. disease
42 250-3531 60 10-13-92 11-03-92 - PD New ascites on with new
i ’ peritoneal impiant —— ; off-study
on.
4 250-3532 7 02-09-93 04-30-93 —_ SD New lymph node; died from diseasé
44 250-3533 22 02-09-93 03-02-93 JRUSE PD Increase in liver mets; Died from
. : disease
45 250-3534 59 02-10-93 04-07-93 —— PD Increase in primary and liver mets;
: died from disease
46 250-3535 14 02-10-93 04-08-93 _ PD New subcutaneouS abdominal mass
and increase intraabdominal disease;
died from disease
47 250-3536 7 - - Ineligible: Pain not stabilized
48 v 250-3537‘ 16 02-24-93 - 06-03-93 = SD -New liver met; Died from disease
49 250-3538 - Ineligible: Severe COPD




Appendix: JHAZ

Table 1: JHAZ - Patient Data Base

No. Study No. B-sora Date on Date of Date of Responte Comments
Study Progression Death

68 256-3632 27 05-04-93 — NE Pt. refused further therapy on . e——.  "feels
better off chemo"; Died from disease

69 256-3633 25 06-08-93 09-27-93 — - 8D Progressed in liver;, Died from disease

70 256-3635 20 12-22-93 01-19-94 —_—— PD Progression of primary and in lung; died
from disease

71 271-3681 7 02-11-94 — — NE Pt. refused therapy on.~—— , died from

ot 1
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Appendix : JHAZ

Table II: JHAZ - Patient Treatment Evaluation

No. Study No. B e Date of Date of Response Date Comments
Treatment | Progression Off-Study
1 | 2063521 1 Pt. refused to be on study —
2 206-3522 62 11-20-92 01-14-93 PD 01-14-93
3 206-3523 28 05-05-93 06-02-93 NE 06-02-93 | No change on CT, clinical
decline
4 .206-3524 7 Ineligible - ——— : bilirubin
high
5 206-3525 21 06-03-93 07-01-93 PD 07-08-93 | New bone mets and node
6 206-3526 112 06-03-93 | 06:10-93 NE 06-10-93 | Stint obstruction and
: SBO/ileus
7 206-3527 38 09-09-93 10-21-93 PD 10-21-93 | Developed gastric outlet
' - obstructiop ~=———
8 210-3551 42 09-02-92 10-28-92 PD 12-02-92 | Increase in pulmonary mets
9 210-3552 . 132 10-19-92 |- 11-16-92 PD 11-1692 | New brain met.
10 | 210-2553 14 12-28-92 — NE 01-19-93 | Pt. refused further therapy—
~—— due to toxicity- gr.4
nausea, vomiting, asthenia,
~ gr.2 somnolence; died of
disease
11 210-3554. 14 —_ Ineligible Bilirubin
o increased
12 210-3556 20 03-01-94 04-07-94 PD 04-07-94
13 210-3581 192 03-16-93 06-02-93 SD 06-10-93 - | New ascites, pleural effusion=—
14 213-3582 74 10-05-93 — NE 12-02-93 | Off-study 12-2-93 due to
patient refusal after treatment
of hepatic abbesses required
hospitalization from:
| too——— no therapy after
15 219-3601 41 08-13-92 10-08-92 PD 10-1092 | New liver met; Cause of death

unknown
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Table II: THAZ - Patient Treatment Evaluation

72

" No. StudyNo. | Sue e Date on Date of Response Date Comments
' Treatment | Progression ' Off-Study

16 219-3602 4 32 09-14-92 09-24-92 NE 09-24-92 | Off-study 09-24-02 due AE: Severe
nausea, vomiting with dehydration,
dyspnea, peripheral edema, bilateral
pleural effusion, anemia requiring 2
units RBIS: developed DVT _

17 219-3603 4 56 12-03-92 01-07-93 PD 02-08-93 | Progressive discase by CT on —— |

18 219-3604 4 88 01-15-93 04-30-93 SD 06-03-93 Progression in liver; Off study on —

— ,
19 219-3605 4 42 04-27-93 05-17-93 PD 07-1393 | Increase in primary with new ascites
_{ on- —— Off-study on 07-13-93

20 219-3606 4 88 06-10-93 — SD 10-14-93 | Off-study 10-14-93 due to increased
abdominal pain

21 219-3607 | 4 52 07-13-93 — NE 08:05-93 | Off-study 08-05-03: Pt. refused further
therapy because of other physical

-_problems
22 219-3608 3 162 08-25-93 —_— sD 10-21-93 .Off-'study 10-21-93: Pt refused further
. . therapy due to study drug toxicity
23 219-3609 | 4 43 10-18-93 —_— SD 12-13-93 Off-study 12-13-93: Pt. refused further
therapy due to study drug toxicity
24 219-3611 4 34 01-04-93 04-06-93 SD 04-0993 | DOS: —  from GI bleed; Pt placed
on Motrin——. CTon —
showed increase in pancreatic mass
25 248-3612 4 140 01-20-93 05-05-93 SD 06-16-93

26 248-3613 4 37 02-19-93 05-12-93 SD 060793 | Newascites. ——

27 248-3614 | 4 89 03-18-93 — SD (Alive on study ~—

28 248-3615 4 167 - 03-24-93 04-14-93 FD 05-1893 |- Off-study (5-18-93): Pt. refused
further therapy; CT shows 37%
increase in primaryon- ——  with
liver mets stable

29 -‘_248-3_:616 4 32 04-27-93 — " NE 06-15-93 | DOS: New ascites, —— Had 1&D

: ’ ’ - of hepatic abscess due to Clostridia on”
v ™ had PTEon died: —~
~— with hepatic failure, ? disease

30 248-3618 | 4 59 06-10-93 03-15-94 PR 03-15-94 | PR —  Developed bony met

‘ : to lumbar spine on died of
disease
Appendix: THAZ



Table II: JHAZ - Patient Treatment Evaluation

No. Study No. | Sue Expoae Date on Date of Response Date Comments
(Days) Study Progression Off-Study
31 | 248-3619 4 325 06-23-93 10-28-93 SD 11-02-93 New hepatic met
32 248-3620 4 42 09-01-93 11-24-93 SD 11-24-93 New hepatic mets
33 248-3675 4 30 09-01-93 05-04-94 SD 06-21-94 Marked variability in the CT
measurements from month to
month with increase in size in
— Off study 6-24-94 because of
new lung meton ~——
34 248-3676 4 40 11-08-93 12-06-93 PD 12-06-93 Increase in hepatic mets
35 248-3677 4 13 11-22-93 01-21-94 SD 01-25-94 Increase in hepatic mets
36 248-3678 4 194 11-18-93 02-23-94 SD 02-23-94 DOS: disease
37 248-3679 2 480 11-30-93 08-02-94 SD 08-16-94 Received Procritin ~ for
anemia
38 248-3680 4 72 01-26-94 02-22-94 ‘ PD 03-06-94 DOS: New ascites on
' : : Died from GI bleed,——
probably related to disease
39 249-3571 4 48 01-27-93 — SD 04-21-93 Off-study on: = ; due to "lack
of efficacy” with stable disease on
CT scan; Progressive disease
documented on ——
40 249-3572 2 19 11-15-93 12-04-93 PD 12-21-93 DOS: disease
4] 249-3573 4 52 02-01-94 04-20-94 PD 04-20-94 Progression of liver mets
" 42 250-3531 4 60 10-13-92 11-03-92 PD 02-23-92 New ascites on- = : with new
peritoneal implant .off-
v study on: :
43 250-3532 2 7 02-09-93 - 04-30-93 SD 05-10-93 New lymph node
- 44 250-3533 4 22 02-09-93 03-02-93 PD 03-02-93 Increase in liver mets
45 250-_3"-534 4 59 - 02-10-93 04-07-93 PD 05-05-93 Increase in primary and liver mets ‘
46. | 2503535 } 4 14 . 02-10-93 04-08-93 PD | 04-1593 | New subcutaneous abdorinal
: mass and increase intraabdominal
. discase
47 250-3536 _ 07 =~ Ineligible: Pain not stabilized
48 | 250-3537 4 16 - | 02-24-93 06-03-93 SD 06-03-93 New liver met
49 250-3538 4 » Ineligible: Severe COPD

73




Appendix: JHAZ

Table II: JHAZ - Patient Treatment Evaluation

| ‘
No. StudyNo. | S Expaure Date on Date of Response Date Comments
Days) Study Progression Off-Study

50 250-3591 3 30 02-09-93 —— PR 07-13-93 PR ——— Patient refused
further treatmenton <—
Progression documented on "~
~_vith hepatic met

51 251-3621 4 60 Incligible ———  due elevated
LFTs; died from disease

52 251-3623 4 32 09-22-93 10-20-93 PD 11-10-93 New ascites

53 251-3625 4 21 01-06-94 | - 03-10-94 PD 03-10-94 Increase in hepatic disease

54 252-3541 4 97 04-19-93 11-24-93 PR 022294 { PR — with progression on

55 252-3542 4 45 01-28-94 02-03-94 PD 03-01-94 | Developed ascites ~  died

: from
56 252-3543 | 4 119 03-08-94 04-04-94 PD 04-04-94 | Increase in all disease sites
57 253-3561 4 30 08-26-92 09-30-92 PD 09-30-92
‘ 58 253-3562 4 28 12-08-92 03-23-93 SD . 03-24-93 Progressive disease in pancreas

59 253-3563 4 28 05-05-93 05-20-93 PD |- 06-02-93 | New ascites

60 253-3564 3 91- 07-21-93 09-13-93 PD 09-13-93 Hospitalized with SBO due to
progressive disease ———

61 253-3565 Ineligible: No histological dx.;

. elevated LFTs

62 254-3591 (Incomplete CRF)

63 254-3592 4 150 03-30-93 05-25-93 PD 05-26-93 New lung lesion; Pt. lost to F/U

64 254-3593 2% 60 04-13-93 07-20-93 SD 07-20-93 Increase in primary, no evidence of
nodes or mets in CRF

65 .} 254-3594 2% 305 08-16-93 | 11-04-93 PD 04-25-94 | Initial CT indicated 3 x 2 cm

: lesion; On'— 4x4c¢m;

confirmed on:——  Pt. on study
until —  when jaundice
developed

66 2543595 4 49 - 09-22-93 10-22-93 PD 12-0 1-93 | New ascites on -—-—1 with

_ increase in primary
- 67 256-3631 4 14 11-04-92 —_ SD 12-23-92 | Pt. refused further therapy on =

—— because "quality of life was
decreasing due to side effects”
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Table II: JHAZ - Patient Treatment Evaluation

No. Study No. S Expomse Date on Date of Respoure Date Commtents
@) Study Progression Off-Study
68 256-3632 4 27 05-04-93 — NE 05-12-93 | Pt refused further therapy on ——
"feels better off chemo"”
69 256-3633 4 25 06-08-93 09-27-93 SD 10-13-93 Progressed in liver
70 256-3635 4 20 12-22-93 01-19-94 PD 01-19-94 Progression of primary and in lung
71 271-3681 4 7 02-11-94 — NE 02-15-94 Pt. refused therapy on —— __J

Clinical Benefit Response Data

Table IIl: JHAZ-Clinical Course of Clinical Benefit Responders

Study No. Objective | Disease CBR Response Weeks Comments
Resporise Stage Parameters (Duration- wks)
-250-3531 PD 4 PI1 Wks. 3-17 On-study: 19 weeks. All treatments on schedule
AC! ' with reduction in wk 7 cycle 1 due to leukopenia;
PS 70~ Cycle 3 developed g. 3 ALT, AST; No other
: toxicities reported. Weight down 6 kgs. on study.
Developed ascites wk 3 of study, new peritoneal
implants on weeks 11.
250-3537 SD 4 PI! Wks. 5-10 On study: 14 weeks. Cycle 1 (8 weeks), week 2 and
AC | (10) 3 reduced 25% due to g. 2 neutropenia; Dose
PS701 escalation per protocol cycle 2 and 3 with a 25%
dose reduction wk. 2 cycle 3 due to g.2 neutropenia.
Off study due to disease progression. Wt. up 9 kg
(known liver mets but no mention of ascites)
253-3562 SD 4 PIi Wks. 3-15 On study: 16 weeks. Cycle 1 (4 weeks) with week 3
AC (14) reduced 25% due to g. 2 neutropenia and
PS70 - ' leukopenia. had g.2 nausea and vomiting, g. 2
headache. Cycle 2: full dose on schedule. No
toxicity. Cycle 3: dose 1 25% week 1,2. Dose held
week 3 due fo g. 2 neutropenia. No improvement in
PS during course: Wt. | 7 kgs. Patient did not
receive any therapy weeks 11-15. Off-study due to
progression.
213-3581 SD 4 PI- Wks. 9-12 On-study: 13 weeks. All treatments on schedule
AC1 )] without dose escalations. '
PS70 - | Cycle 1 (8 wks): g. 1 anemia, leukopenia. Cycle 2
(4 weeks): g. 2 anemia, leukopenia, abdominal pain.
New ascites and pleural effusion, g. 2 asthenia,
anxiety. Cycle 3: one week only when pt. off-study
due to massive ascites. Weight | 5 kg. with ascites.

* Asterisk indicted a difference between applicant and reviewer in assessment of that parameter.
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Study No.

Objective
Response

Stage

CBR
Parameter

Response Weeks
(Duration-wks.)

Table : JHAZ- Clinical Course of Clinical Benefit Responders

Comment

250-3591

PR

PI -
AC |
PS 80 ~

Wks. 5-12
®

On-study: 24 weeks. Cycle 1 (8 weeks) on schedule
with g. 2 nausea and vomiting, rash and
leukopenia. Cycle 2 (6 weeks) With dose 1 33% for
three doses. No treatment for three weeks. G. 3
abdominal pain, g. 2 anorexia, g. 3 nausea and »
vomiting. Cycle 3 (3 weeks) with treatment day 1
only due to g. 2 nausea and vomifing, anorexia.
Cycle 4 (4 weeks) with treatment day 1,8 only due
to g. 3 nausea and vomiting, g. 3 asthenia, g. 1

‘leukopenia. Cycle 5. week 1 25% | in dose, week 2

50% | in dose with g.1 leukopenia. Patient refused
further therapy despite PR and was noted to
progress one week later.

In reviewing CBR parameters pt. reported 1 PI wk.
13, 14, 19, 20, 21 with increase in analgesia
consumption wk. 13-22 but remains CBR by
definition. Wt. stable.

2543594

PD

Pl
AC -
PS 701

Wks. 8-36*
29)

On-study: 36 weeks. Cycles 1-3 (16 weeks) on
schedule with full dose with g3 chills, g.2
headache only. Cycle 4 (4 weeks): 25% 1 with
treatment day 1 and 8 only. Developed g. 2
abdominal pain, back pain, and GI bleeding (wk 3.
held). Cycle 5 (4 weeks): same dose as C. 4 with all
treatment; persistent g. 2 abd. and back pain, g.1
chills. Cycle 6 (4 weeks): 20% dose escalation per
protocol, all doses on schedule with new G.3
diarrhea, other toxicities stable. Cycle 7 and 8 same

dose a_s ‘cycle 6. Developed 1 LFTs, g. 2 abdominal

pain, g. 2 jaundice with continued pain. Weight { 9
kg. on study. On CT scan had increasing abdominal
mass after 4 wks. on study. '
Patient had increase pain intensity starting week 22,
increased analgesia consumption starting week 23

- 219-3604

SD

PI
AC
PS 70~

Wks. 1-20
(20)

but by definition remained CBRcr.

On-study: 20 weeks. Cycle 1: (8 weeks) on -
schedule with dose reduction 25% weeks 5,6.7 due
to g. 3 asthenia with g. 2 nausea. Cycle 2: (4
weeks) with 25% dose reduction, g. 1 nausea and
vomiting, g. 2 anorexia and dyspepsia; Cycle 3 (8
weeks) with treatment weeks 1-3 no treatment
week 4-8 (Study weeks 16-20) with g. 1 nausea .
and vomiting, g. 2 anorexia, g. 2 | in hemoglobin.
No PS, PI reported week 20. Wt. | 2 kg on study.
Off-study due to liver progression.

Appendix: JHAZ
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Study No.

Objective
Response

Table II: JHAZ - Summary of Clinical Course of Clinical Benefit Responders

Discasc

Stage

CBR
Parameters

Study Weeks
(Duration-Wks.)

Comments

219-3606

SD

PI!
AC -
PS 60 ~

Weeks 3-18
(15)

On-study: 19 weeks. Cycle-1 (8 weeks) with no
treatment weeks 7, 8 due to pneumonia. Had g. 2
leukopenia, back pain, nausea and vomiting. Cycle
2 (4 weeks) no dose escalation, all doses on
schedule. G. 3 back pain, g. 2 nausea and vomiting,
g. 2 rash. Cycle 3: No dose escalation, all doses on
schedule with g. 2 nausea and vomiting, g. 3 back
pain. Cycle 4: one dose given at 25% dose
escalation. Patient hospitalized for excessive
morphine use in attempt to control pain last two
weeks of study. Referred for palliative RT to
control pain at discontinuation from study. Weight
stable.

248-3611

SD

PI!
AC -
PS 60~

Weeks 3-13
10)

On-study: 13 weeks. Cycle 1 (6 weeks) no therapy
week 5, 6 due to g. 3 neutropenia, also had g. 2

-rash. Cycle 2 (4 weeks): 100% dose day 1, 8. 50%

dose reduction day 15 due to g. 2 neutropenia,
thrombocytopenia, g. 2 rash persisted. Cycle 3 (4
weeks): day 1 100% dose, day 8-no treatment, g. 4
neutropenia, dav 15-80% dose | due to g.3
neutropenia. massive Gi bleed day of
treatment.

Wt. | 4 kg.

248-3612

SD

PI~
AC !
PS 70~

Weeks 8-27
(12)

On-study: 20 weeks. Cycle 1 (8 weeks) at full dose
with g.2 ALT, AST 1. Cycle 2 (4 weeks) with day
1 100% dose, day 8 | 25% and day 15 | 50% due
to g. 3 neutropenia. LFTs g. 1 1 AST. Cycle 3: day
1 full dose, day 8 held due to g. 3 neutropenia, day
15 100% dose given. Noted to have
hydronephrosts. Cycle 4: day 1, 8-100% dose, day
15 no treatment due to g. 3 neutiopenia, g.2
thrombocytopenia, g. 2 Hgb 1. Cycle 5: day 1 at
100% dose with day 8 held. Found to have renal
calculus. Wt. | 4 kg on study.

248-3614

SD

PI-~
AC -
PS701

Weeks 8 —
©69)

On-study 76 weeks as of cut-off date. In the first
five cycle of 4 weeks duration never had more than
two treatment per cycle due to g. 3 neutropenia, g.
2 ALT 1. G. 1-2 pain (site not specified) during
these cycles. With cycle 6 doses were reduced 25%
and patient was able to receive 90% of treatments
with g.1-2 neutropenia, g. 1-2 anemia. Alive and
well enjoying the ADLs at cut-off with PS 90-100.
Wt. | 2 kg. on study. :
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Table IIl: JHAY - Summary of Clinical Course of Clinical Benefit Responders

Study No. | Objective | Stage CBR Response Weeks Comments
Response Parameters (Duration)
248-3618 PR : :4 PI- Week 8-38 On-study: 40 weeks. Cycle 1 (8 weeks) 100% dose
AC -~ (€23 wk 1-3, 5-7; 25% dose reduction week 4 due to g.
PS 70~ 2 neutropenia. Cycle 2 -9 (4 weeks duration) 100%

dose except for two reduction of 25% week 3 of
cycle 3 and 7 for g. 2 neutropenia. Developed g. 2
nausea and vomiting, g. 2-3 back pain cycles 8 and
9. Wt. | 1 kg on study. Had lumbar met on CT and
was taken off study at end of cycle 9.

248-3619 SD 4 PI! Weeks 1-18 On-study: 19 weeks. No CBR data week 19. No PS

AC - (18) week 5, 6. Cycle 1 (7 weeks), treated weeks 1-5 on
PS 70 - schedule at 100% dose. Hospitalized ~——— due to

g. 3 nausea and vomiting, also g. 1 anemia, g. 2
leukopenia during first cycle. Cycle 2: (4 weeks)
treated at full dose on schedule (no escalation) with
2. 2 nausea and vomiting. Cycle 3 (4 weeks): day 1,
8-100% dose on schedule, day 15 25% dose ! due
to g. thrombocytopenia. G. 1 leukopenia, g. 2
nausea, g. 2 abdominal pain noted. Cycle 4 day 1, 8
treatments only at 100% dose. G.2 abdominal pain,
g. 2 nausea. Developed ascites, and developed
DVT. Wt.1 with ascites.

248-3620 SD 4 PI! Weeks 2-12 On-study: 12 weeks. Cycle 1 (9 weeks) 100% of

AC ~ an dose with g. 1 neutropenia, grade 1 fever, one grade
PS70 - 1in ALT and AST. Cycle 2 (4 weeks) 25% 1 with
all doses on schedule, g. 3 neutropenia, g. 2 fever.
Wt | 2 kgs. '
248-3675 SD 4 PIi ‘Weeks 441 On study: 42 weeks. Cycle 1 (6 weeks), 100% dose
AC - (38) | week 1,225% | week 3 due to g. 2 neutropenia,
PS 70t 50% | week 4 due to g. 2 neutropenia, no

treatment week 5, 6 due to g. 3 neutropenia. Also

had g. 2 Hgb {; g 1 ALT 1. Cycle 2 (4 weeks):
100% dose on schedule, no toxicities reported.

{ Cycle 3 (4 weeks): 25% dose escalation with g. 2

“neutropenia and Hgb. 1; Cycle 4 (4 weeks): sarric
dose as cycle 3 on day-1, 8. No treatment day- 15
due to g. 3 neutropenia. Cycles 5-9: (4 weeks) rio
further dose escalation, all treatments on schedule:
In cycle 10 developed g. 2 thrombocytopenia, g.1
neutropenia, g. 1 ALT, AST 1 and g. 2 back pain.
Patient off study due to new pulmonary mets. Wt.
gain 2 kg. on study. In reviewing the date, this
patient is not a CBRer until wk 9. when the PS 1 to
90 as the AC was less than 30 on study and PI fess
than 20 at baseline, stable by definition.
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Table Il: JHAZ - Summary of Clinical Course of Clinical Benefit Responders

Study No. Objective Stage CBR Response Weeks : Comments
Response Parameter (Duration) ' :
248-3678 SD 4 PI! ‘ Weeks 1-10 1 On-study: 16 weeks. No CBR data weeks 11-16.
AC - (10) Cycle. 1 (6 weeks): Week 14 100% dose on
PS 70~ schedule; Week 5 not treatment due to g. 3
neutropenia; weight loss 5 kg. cycle 1. Cycle 2 (4
weeks) with day 1, 8 on schedule; no treatment day
15 due to g. 2 neutropenia, g. 2 diarrhea. Cycle 3 (4
weeks): Treated day 1 only due to g. 3 neutropenia,
g. 3 asthenia, g. 3 flu-like syndrome. Patient died
from disease on study. Wt. | 1 kg.
248-3679 SD 4 PI - Weeks 2-37 On-study: 37 weeks. Cycle 1 (8 weeks): dose | 25
AC | (36) % week 2 due to g. 2 thrombocytopenia; no other
PS 701 toxicities noted. Cycle. 2-5 (4 weeks/cycle); dose
reduction 25 -50% due to g. 3 thrombocytopenia
and in cycle 5 g. 2 neutropenia. Cycle 6-8 (4
weeks/cycle): Two treatments / cycle with 25%
dose reduction due to g. 3 thrombocytopenia. Cycle
9: one dose only due to thrombocytopenia.
Received Procrit for anemia on last cycle. Had g. 1
abdominal pain cycle 8, 9. Wt. | 8 kgs. on study.
Table IV: JHAZ-Study Discontinuations due to Adverse Events
210-3553 Stage IV disease with known hepatic mets. On study 3 weeks with three injections in the
first cycle. Developed asthenia, dehydration, fever, nausea and vomiting, somnolence, and
-menta} status changes at which time patient refused further therapy. Died —— '
later from disease progression. Death is disease related. stcontmuatlon appears dueto
a combination of disease progression and study drug toxicities.
248-3572 Sage II disease with a history of portal hypertension, pedal edema, and chronic bronchitis.
‘ ‘On study for five weeks with treatment weeks one, two (dose 2 | 25% for gr. 2
neutropenia and thrombocytopenia), week three held,; week four and five given at full
-dose. Had disease progression with development of jaundice and ascites on study. Other
complaints included gr. 2 myalgla, gr. 3 syncope, gr. 3 asthenia. Patient died on study from
progressive disease.
248-3616 Stage IV disease. On study for 49 days with no treatment after day 8. Patient developed
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248-3611

248-3678

248-3680

219-3606

hepatic abscess and Clostridium sepsis at day— No evidence of myelosuppression when
abscess developed. At time of I & D of hepatic abscess ascitic fluid positive for malignant
cells. Patient stabilized for —————— then developed DVT. Died suddenly from

complications of disease.

Stage IV disease. On study 13 weeks, clinical benefit respohder week 3 to 13. In first cycle
(6 weeks) dose 5 omitted due to gr. 3 neutropenia, gr. 3 leukopenia and gr. 3 rash. In
cycle 2 ( 4 weeks) injection 3 omitted due to gr. 2 leukopenia and neutropenia. In cycle

- 3 had day 15 dose reduced due to leukopenia and neutropenia with a normal platelet

count. dose died from massive GI bleed. Had been placed on
NSAIA three days before death. CT day of death showed progression. Death is disease
related. '

Stage IV disease. On-study: 16 weeks. Is a clinical benefit responder weeks 1-10. In the
first cycle (6 weeks) had four doses, with fifth omitted due to gr. 3 neutropenia and
leukopenia. In cycle 2 (4 weeks) had treatment weeks 1 and 2 due to gr.2 neutropenia.
In cycle 3 the first dose was given with a 25% dose reduction in spite of which the patient
developed gr. 3 leukopenia and neutropenia. Complained of gr. 3 asthenia and gr. 3 flu-
like syndrome. Patient was hospitalized week 13 due to severe fatigue and discharged to
hospice care. Study discontinuation due to progressive disease.

Stage Il disease. Had one cycle (6 weeks) with six injections. Had 25% dose reductions
week 3, 4 due to gr. thrombocytopenia and anemia ( not reported in toxicity section). Had
a decrease in hemoglobin from gr.1-3 and elevation in ALT and AST to grade 2. Died
from a Gi bleed day. ———— of study from Gi bleed. Death is disease related. Platelet
count not reported.

Stage IV disease. On study: 19 weeks. Clinical benefit responder weeks 3-18. During cycle
1 (8 weeks) received six of seven injections with the seventh held for pneumonia (gr. 2
neutropenia reported cycle 1). During cycle 2 and 3 had full doses on schedule. had gr. 3

~abdominal and back pain, gr. 2 nausea and vomiting, and gr. 2 rash. During week 2 and

3 of cycle 4 patient was hospitalized for treatment of morphine overdose secondary to
intolerable abdominal and back pain. The patient was discontinued from study and referred
for palliative RT when analgesics were unsuccessful in controlling pain. Dlscontmuatlon '
is due to disease related symptoms.
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Table V: Internal Review of Reported Complete and Partial Responses - THAZ
All CTs and Ultrasounds forwarded by the applicant were reviewed by Dr. Jbseph Pierro (HFD-160) to

- determine why a discrepancy occurred between the individual investigator assessment and the Eli Lilly
sponsored independent Review Board assessment. Dr. Pierro's assessment of response is as follows:

248-3675: Unable to clearly delineate the pancreas and the clearly. define the lesion, therefore
' response assessment is difficult

252-3541  No evidence of any change in size of lesion between initial scan and those of — and ——

254-3591 No difference between the two scans subrﬁitted_ for review
248-3619 Appears that patient had a drainage procedure between initial scan on and follow-
up on Mesenteric inflammation and ascites are noted on and no

improvement is noted in the region of the pancreas. Pancreatic duct is dilated.

248-3618 Lesion in tail of the pancreas which did not appear to decrease in size on follow-up
scans
248-3678 Pancreatic mass with liver metastases; .FU : «poorly visualized but are présent and

unchanged in size
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VIII; PHASE 11 SUPPORTING STUDIES
Preface:'

At the pre-NDA meeting held in November, 1994 the applicant was requested to submit two phase IT
studies (JHAL, ext. and E012) in which gemcitabine was used on the same dose /schedule in previously
untreated pancreatic cancer patients. More information would then be available about the response
parameters and the toxicity profile of gemcitabine in advanced pancreatic cancer. The sponsor also
submitted a study report for JHAL which will be reviewed briefly for efficacy and toxicity.

In the first study, JHAL,ext. (which uses the same protocol as JHAL with an amended dosing schedule)
response rates, time to progression, time to treatment failure, and survival can be determined. In the
second study, E012, tumor response, time to treatment failure, and time to progression as well as toxicity
can be assessed. The dosing schedule in JHAL is the same as the dosing schedule in JHAY and JHAZ. The
dosing schedule in E012 is 800-1000 mg/m? weekly for three weeks of a four week cycle.

I. REVIEW OF JHAL, ext.:

Title: Gemcitabine (DFDC) - Phase II - Weekly x 3 Every 4 Weeks in Patients with Pancreatic
‘Cancer

Protocol Summary:
Design: Multicenter, open-labeled, non-randomized study
Dosing Schedule:

Cycle 1: 1000 mg/m” weekly x 7 with week 8 rest

Cycle 2: 1250 mg/m® (25% 1) weekly x 3 with week 4 rest if no hematologncal tox101ty and no
other toxicity greater than gr.1

Cycle 3: 1500 mg/m” weekly x 3 with week 4 rest if no hematolog1cal or other tox1c1ty greater
than grade 1 _

Dose Adjustments:

" Toxicities are graded using the WHO Toxicity Criteria with dose adjustments as follows:
Hematological toxicity: _ '
AGN - >1500/ul “and platelets > 100,000/ul - 100% dose
AGN 1000-1499/ul  or platelets 50 - 99,000/ul - 50%! dose
AGN 500- 999/ul  or platelets 25 - 49,900/ul - Hold*
AGN ~ < 500ul  or platelets =~ < 25,000/l = Hold*

(* amiended to reduce dose 50% next cycle on November 17, 1989)
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Non-Hematological Toxicities:

Grade <2 (except skin rash) - 100% dose
Grade 3 (except grade 1, 2 skin rash - 50% dose**
Grade 4 (or grade 3 skin rash) - HOLD**

No doses were to be made up. For subsequent cyclés of therapy the following dose modifications apply:
For Hematologic Toxicity During the Previous Cycle:

 AGN > 1500/ul and Platelets >150,000/ul - Dose 1 25%

AGN 1000 - 1499/ul and Platelets 100 -149,000/ul - Same*
AGN 500 - 999/ul and Platelets 50 - 99,900/ul - Same
AGN < 500/ul and Platelets <25,000/ul - 50% ! Dose

For Non-Hematologic Toxicity during the Previous Cycle:

Grade 0-1 escalate dose 25%

Grade 2 (or grade 1 skin rash) same dose

Grade 3 (or grade 2 skin rash) same dose

Grade 4 (or grade 3 skin rash) ~ reduce dose 50% or stop
Eligibility Criteria:

Inclusion criteria for this study include:

Histological or cytological diagnosis of pancreatic cancer with recurrent and/or advanced disease  not
curable by surgery or radiotherapy :
No history of prior chemotherapy;
Previous radiotherapy to area non-evaluable for response allowed
Performance status: 0-1
Measurable disease
Estimated life expectancy of twelve weeks
~ Patient compliance
No treatment with radiation or steroids within three weeks of study entry -
Adequate bone marrow reserve:©  WBC = 3500/mm’,
Platelets > 100,000/mm3,
Hematocrit > 30%
Hgb > 10 g/d|,
Age > 18 years
For females, proof of permanent termination of chlldbearmg potential or attenuation by use of
approved contraceptives
Signed informed consent

Exclusion Criteria for this study include:
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History of other malignancy within 5 years except recently resected basal cell carcinomas or
cervical cancer < stage I curatively resected

Active infection

Prior brain radiation for CNS metastases

Concomitant radiotherapy, chemotherapy, hormonal, or immunotherapy

Inadequate liver function:  Bilirubin > 1.5 mg/dl and/or SGOT > 3 times normal, PT > 1.5x control,

aPPT > 1.5x control, SGOT and/or SGPT > 5x normal

Inadequate renal function: creatinine > 1.5 mg/dl

Calcium > 10.5 mg%

Inadequate contraception

Breast Feeding

Active cardiac disease requiring therapy for angina and/or arrhythmias; non- -compensated failure
on therapy; myocardial infarction within 6 months; severe pulmonary disease; significant peripheral
vascular disease; significant neurological or psychiatric disorders

Clinical and Laboratory Parameters Used for Efficacy and Toxicity Measurements:

History, PE on study and monthly
Wt,, Ht., and PS on study and weekly
CEA on entry and q 4 weeks
Chest x-ray (PA and Lateral) on entry and q 8 weeks
WHO toxicity evaluation at baseline and weekly
CT, MRI, Ultrasound, or Liver-Spleen Scan
Analgesia Scores weekly
0 =None
1 = ASA, acetaminophen
2 = Codeine, Propoxyphene
3 = Oral dilaudid, morphine sulphate, methadone, percodan
4 = Parental opiates
5 = Neurosurgical procedures
CBC with diff, platelets, PT, aPTT on entry and weekly
Blood chemistries: creatinine, BUN, bilirubin, alkalme phosphatase, SGOT, SGPT, glucose,
electrolytes calcium, total protein, albumin, phosphorus, uric acid weekly
U/A weekly
 EKG on study and monthly
Post-study followup of any abnormality related to study drug

Patient Disposition: Reasons for Study Terminations:

Definite evidence of progressive disease
Physician judgement

Patient request

Unacceptable drug toxicity

Sponsor's discretion

84



Efficacy Critertia:

Complete Response: disappearance of all clinical evidence of active tumor for a minimum of four
weeks with the patient free of all tumor related symptoms

Partial Response: fifty percent or greater decrease in the sum of the products of all diameters of
measurable lesions for a minimum of four weeks

Stable Disease: decrease in tumor mass less than 50% in the sum of the products of the diameters
of the measurable lesions or an increase in tumor mass less than 50% in the absence of the

development of new lesions

Progressive Disease: Increase in the sum of the products of the diameters of the measurable lesions
(50%) or the appearance of any new lesion

Study Results:
Patient Demographics:

Case records were submitted on forty-four patients. The disposition of these patients is as follows:

Objective Progression....................... 34

Death on Study....................... s 3
Disease-related........................ 1
Other causes............ccoceerveene. 2

Treatment Failures........... e, .8
Drug Related Renal Dysfunction.......... 1
Patient Refusal.................coccooceninin. 2
Abnormal Liver Function with therapy..1
Cachexia, Tumor-related.......... B 1
Elevated LFTs, no therapy................ )

The demographic data of the study population is shown below: .

Parameter Number (Per Cent)
Sex '

Female................coo 15 (34.1)

Male.....ooovoeoreeseeereeren. 29 (65.9)
Race

African Descent........................ 1-(2.3)

WHhite..........ccooeviiiieiiieiiennnns 42 (95.5)

Hispanic..........cccoevieeerieneen. 1(2.3)



Median................ccoocooo 62.5 yrs
Range.................o.. (44- 82 yrs)
Stage
L, SURUR 2(4.5)
110 SO 1(23)
IV e, 41(93.3)
Performance Status
0. 6 (13.6)
| SR e 38 (86.4)
Level of Analgesia
O S e 5(11.4)
Lo e 8 (18.2)
7 S e 12 (27.3)
< S 17 (38.6)
G e, 0
S, 2( 4.5)
Time for Diagnosis
Median.............ccooovviiiiiiie 1.1 mos.
Range. ... (0.1-8.2 mos.)
Patients On Study Per Cycle
Cycle 1., 41
Cycle 2. 27
Cycle3 ..o 22
Cycled.....cooomiiiiiieiee 14
Cycle 5., 11
Cycle 6., 9
Cycle T....cooveeiiiaiannnn. e eeenB
Cycle 8,9, 2

In this study 61. 3% of the patients were reported on study after one cycle as compared to 53.9% in
JHAY, 50% of the patients remained on study after cycle 2 in this study as compared to 41.2% in JHAY.
The number of patients with advanced clinical disease stage in this trial is greater that in JHAY. No other
- differences in demographlc data is noted. :

Tumor Response Parameters:

Objective Response Rate
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After reviewing the CRFs the following response rate is observed:

Complete.............................. 1(2.3%)
Partial............................ 1(2.3%)
Stable Disease........................ 22 (50.0%)
Progressive Disease................... 14 (31.8%)
Nonevaluable......................... 6 (13.6%)

The 95% confidence interval around the response rate is 0 - 11%. All responses were confirmed by an
external Oncology Review Board. The complete response was noted one month after initiation of therapy
and was sustained for 4.6 months. The partial response occurred at one month after entry and was
sustained for 7.4 months.

Time to Progression Analysis

Time to progression is the time from date of first treatment to date of progression. Six patients were not
evaluable for response and four patient (10.8%) were censored in this intent to treat analysis. The median
time to progression is 85 days with a range of 0-244+ days. The 95% confidence interval around the time
to progression is 56-105 days.

Time to Treatment Failure
Forty-three patients were evaluable for time to treatment failure using intent to treat analysis. One patient
was not treated. The median time to treatment failure is 57 days (95% confidence interval: 29-85 days)
a range of 0 - 244+ days. The 95% confidence interval around the time to treatment failure is 27-85 days.
The shorter median time to treatment failure is due to the three deaths on study, one patient refusal to
continue treatment, and one study discontinuation due to an adverse event.

Survival

Six patients (14%) were censored in this analysis. Median sumval was 103 days (95% conﬁdence interval:

©49-128 days) with a range of 0-275 days.

Safgty Analysis
(In this protocol three patients were started at the 800 mg/m® dose level. When no myelotoxicity
was observed, the dose was increased to 1000 mg/m? weekly for seven weeks with a week eight
rest.) ' :
Deaths

Three deaths occurred on study none of which was due to drug.

Hospitalizations
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Twelve patients were hospitalized for a total of twenty-one times.
The reasons for hospitalization are listed below: o

Reason Number
Disease Related...........................cccooooiviniie, 7
Drug Related..............................co 6
Chills..... ..o, 1
Nausea and Vomiting............................... e 4
Pancytopenic Fever............................ s 1
Neutropenic Fever.......................cocoooovioevene. 1
Possibly Drug Related...........................cccoooi. 1
Bilateral Pulmonary Infiltrates................................ 1
Others..........cococoeeii . 7
Vomiting with Pyloric Stenosis............. et 1
Peritonitis.................... J RS 1
DV . e, 3
Klebsiella sepsis...............coccoovieeisorioiiiiieeeeeenn, 1
Hyperkalemia.............................cooooviiia 1

Study Discontinuations for Adverse Reactions

One patient (210-1236) with stage II disease developed hematuria and proteinuria during cycle 3 which
persisted and worsened throughout study. Myelosuppression was noted during cycle 3 with gr. 2 Hgb
toxicity, gr. 2 leukocyte, and gr. 3 neutrophil toxicity. Intermittent myelosuppression with recovery after
dose reductions and omissions occurred during subsequent cycles. The patient became more anemic (Hgb
-7.7 gm%) and required transfusion of two units packed RBIS during week 35 of therapy. Pedal edema
developed. Hypertension was noted during week 37 along with elevation of the creatinine and worsening
hematuria. Patient was treated for two more weeks but was taken off study with dyspnea, hypertension,
gr.1-2 ALT, AST, Hgb-6.1 gm%, AGN -1012/ul, and platelets -48,000/ul The patient was felt to have
a variant of the hemolytic uremic syndrome. '

In two cases (209-1246 210-1322) patients refused further therapy. In one patient (209-1246) the drug
toxicity was minimal. In the second (210-1322) the patient refused further therapy due to "decrease in the
quality of life". Toxicities for this patient included: hematuria, proteinuria, edema, anorexia and weight
loss requiring hospitalization. While tumor may have caused the some symptoms, therapy appears to have
“exacerbated them. o ' ' '

Dose Omissions, Reductions, and Escalations

In this study 526 injections were scheduled with 497 (94.4%) injections administered. Of the injections
given, 289 (54.8%) were given on schedule, 161 (30.6%) were escalated, 48 (9.1%) were reduced, and
29 (5.5%) were omitted. The reasons for the dose reductions and omissions were hard to analyze due to
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the method of reporting. Of those omitted doses seven omissions were known to be due to neutropenia
and thrombocytopenia, three doses were omitted for unexplained fever, one omission was for nausea and
vomiting, and one was due to severe edema while the other omissions were for miscellaneous reasons.

Treatment Related Signs and Symptoms

The number of patients reporting treatment related signs and symptoms (TESS) are recorded in the
following table. Those signs and symptoms which are definitely related to tumor are omitted. About 50%
of the patients develop a constellation of symptoms related to the "flu-like" syndrome including headache,
chills, fever, myalgia, and fatigue and one, more than one, or just "flu-like" syndrome might be reported.

Table 1: Treatment Emergent Signs and Symptoms

Parameter No. of Patients Per Cent
(Total = 44)

Asthenia 31 70.5
Fever : . _ 22 50.0 -

Neutropenic Fever ' 2

Sepsis* : 2
Chills - 10 229
Headache : ’ 5 114
Flu Syndrome 2 ] 4.5
Anorexia . 15 341
Nausea : ] ) 25 56.8
Vomiting , 22 » 50.0
Diarrhea ' ) 12 ._ ] 273
Stomatitis : 1 v 23
Dehydration 4 ] 91 )
Edema R ‘ 8 . 182

Peripheral Edema 8 _ , 18.2
Mydga b s 82
Dyspnea v | 5 114
Rash | 9 N R L
Alopecia | f R ' . 114
Taste Perversion . : 2 v 45

*One case of sepsis was associated with neutropenia.

The incidence of treatment related symptoms and signs which appear to be drug related in this study is
similar to the incidence reported in other trials and in order of frequency include: asthenia - 70%, nausea -
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56.8%, vomiting - 50%, anorexia - 34.1%, edema - 18-36%. Patients on therapy with gemcitabine may
complain of generalized weakness or asthenia due to drug and not related to the underlying malignancy.

Incidence of Toxicity by Grade:

In this portion of the review toxicities will be reported by grade with the worst grade for any cycle for
each patient reported in tabular form. Only toxicities related to or possibly related to drug will be

presented in this table. _
Table 2: WHO Grading for Drug Related Laboratory Toxicity

Parameter No. of Patient Grade 0 Grade | Grade 2 Grade 3 Grade 4
per Cycle
Hemoglobin 41 8 16 11 "3 3
White Blood Count 41 .21 6 8 3 3
Neutrophils 41 17 , 6 8 4 6
Platelets 4‘1 30 4 5 1 1
Proteinuria 39 7 27 5 0 0
Hematuria ‘ 39 18 14 7 0 0
Creatinine a4 38 3 0 0 0
ALT 14 4 5 3% 1* B
AST 40 7 15 10 3* 5%

In those cases where the AST or ALT is asterisked, elevation is due to drug toxicity, not metastatic
disease. o

Table 3: Hematologic Toxicity by Cycle (Cycles 1-4

Parameter - v Cycle 0 Cycle 1 {_ Cycle2 . Cycle3 - | ' Cycle 4
No. of Patients / Cyclc 44 41 27 22 14
Hemoglobin . _ _
Gr.1 6 19 12 9 4
Gr. Il 1 8 5 1 6
- Gr. I 0 2 2 4 3
Gr. IV 0 1 0 0 1
Neutrophils .
Gr. 1 0 6 6 2 .3
Gr. 11 0 7 3 2 3
Gr. Il 0 3 3 4 2
_ Gr. IV 0 5 0 1 0
Platelets-
Gr. I 0 -3 2 1 0
Gr. II 0 4 1 -0 1
Gr. IIf 0 0 1 1 0
Gr. IV 0 1 0 0 0
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Nine patients (20.5%) were transfused red cells. No patients had platelet transfusion. One patient had
neutropenic sepsis and one patient had neutropenic fever. About two-thirds of the patients develop
anemia, about half neutropenia (mild, non-sustained), and a few thrombocytopenia. As noted above one
patient in this study had a variant of the hemolytic-uremic syndrome.

Table 4: Non-Hematologic Toxicities - Worst Grade per Patient

Parameter No. at Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
Risk :
Cutaneous Lesions (Low dose steroids 41 27 9 4 1 0
allowed for rash while on study)
Alopecia 41 36 5 0 .0 0
Fever 40 19 9 10 3 0
Infections 41 34 2 1 1 ‘ 1
y Peritonilis

Allergic Reactions l 41 41 - - - -
Pulmonary (No cases of Bronchospasm) 44 37 1 3 0 0
Gastrointestinal .

Mucositis 41 39 2 0 0 0

Nausea & Vomiting 41 6 21* 11 v 2 -0

Diarrhea 41 25 9* 5* 2% 0
Neurotoxicity 41 29 7 4 1 0

* One patient in each group had grade I diarrhea at entry.

** Fifteen patients had grade I nausea and vomiting, eight were stable on therapy,
four worsened to grade IT, and one worsened to grade 3.

Summary

~In this phase II study forty-four patients were entered. One complete response lasting 4.6 months and one
partial response lasting 7.4 months were observed. The median time to progression was 85 days (range:
0 - 244+ days) and the median time to treatment failure was 57 days (range: 0 -244+ days). Median
survival time was 103 days (range: 0 - 275 days). The principal toxicities include: asthenia (70%), nausea
(56.8%), vomiting (50%), fever (50%), anorexia (34%), diarrhea (27.3%) and rash (20.5%). Fever
w1thout infection or neutropenia was observed in nineteen patients. '

Myelotoxwlty including anemia, leukopenia with neutropenia, and thrombocytopenia was reported with
the majority of cases was grade 1-2. Elevation of liver function studies of grade III/IV was observed -
during the first few cycles but resolved. No patients were removed from study due to liver toxicity. One
patient developed a variant of the hemolytic-uremic syndrome and was removed from study. No allergic
reactions were reported, however five patients developed treatment related rash of grade 2-3. Five patients
had dyspnea which resolved and no patient was removed from study due to this pulmonary toxicity.
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Appendix: JHAL ,ext.

Table 1: Patient Data

No. Study No. Stage Date of Date of Date of Response Comments
Treatment | Progression Death

1 209-1241 4 07-30-91 11-18-91 — SD Died of Disease

2 209-1242 4 08-02-91 11-21-91 SD

3 209-1243 4 08-01-91 — NE No treatment, removed from study on=——

= due to poor condition; received other

therapy

4 299-1244 4 08-06-91 11-23-91 —_— PD Off-study due to progression

5 209-1245 4 08-14-91 12-08-91 _— SD Off-study due to progression

6 209-1246 4 08-13-91 - E— SD Pt. refused further treatment

7 209-1247 4 08-20-91 03-30-92 _ PR Died from disease

8 209-1248 4 08-27-91 12-17-91 EE— SD Died from disease

9 209-1249 2 09-10-91 12-24-91 - SD Died from disease

10 209-1250 4 10-24-91 02-06-92 _ SD Died from disease

i1 209-1351 4 10-17-91 01-29-92 _ SD New liver lesion on ; Off stildy on
5-12-92; Died from discase

12 209-1352 4 10-1791 — _ SD Pt. dc\)eloped elevated LFTs, CT showed
stable discase on — , date off-study;
Died from disease

13| 209-1353 4 10-17-91 | 06-03-92 PD

14 209-1354 4 10-1591 |} 01-14.92 —_— PD Developed biliary obstruction on .~ |

15 209-1355 - 4 10-24-91 01-09-92 PD Developed ascites on- Off-study 4-9-
92; died from disecase

16 4 S 01-1692 | — SD Developed ascites ~——. Off-study on 1--

- 209-1356

. 10-24-91

92

16-92 -




Appendix: JHAL, ext.

Table 1: JHAL - Patient Data

No. Study No. Suge Date of Date of Date of Response Comments
Treatment | Progression Death

17 209-1357 4 11-0591 11-16-91 PD Increased ascites; Died from disease

18 209-1358 4 11-i2-91 01-24-92 — SD Increase in nodes; Died from disease

19 209-1359 4 11-12-91 03-03-92 SD Progression in liver; died from disease

20 209-1360 4 11-21-91 12-23-91 — PD Died from discase

21 209-1361 4 12-19-91 02-13-92 PD Died from disease

22 209-1362 4 12-15-91 02-06-92 —_— PD Died from diseasc

23 209-1363 4 - 01-0792 03-02-92 e PD Increase in primary and liver; died from

discase

24 209-1364 4 01-10_—92 02-05-92 —_— PD New liver mets; died from disease

25 209-1365 -} 4 01-14-92 | " 04-29-92 SD Progression of liver mets.

26 209-1366 4 01-22-92 02-18-92 —_— PD Progression of primary and liver mets; Died

' ' on study from disease.
27 209-1367 4 01-16-92 06-09-92 SD | New lung met on * ~— , Off-study on 10-
2292, -
T 28 209-1368 4 01-06-92 — _— NE - Admitted '——  with severe dehydration,
‘ cause of death unclear

29 209-1369 4 ‘ 01-21-92 03-10-92 _— PD Progression all sites; Died from disease

30 209-1370 4 | 01-21-92 05-12-92 _— SD Progression in liver; died from disease

31 210-1231 4 04-2291 - 05-02-91 _— NE New ascites —— . died from disease

32 210-1232 4 04-22-91 08-19-91 SD Had RT pre-study; Increase in liver mets —

— died from discase
33 210-1233 4 05-02-91 092791 ~—— SD Liver progression; On study until ————
: o died: ——

93




Appendix JHAL ext.

Table I: JHAL - Patient Data

No. Study No. stage Date of Date of Date of Response Comments
Treatment Progression Death

34 210-1234 4 05-23-91 — NE " Abnormal LFTs- Ineligible; died from
disease o

35 210-1235 4 06-04-91 - NE DOS: Perforated duodenal ulcer with
peritonitis

36 210-1236 2 06-06-91 | SD Off-study due to A: Renal toxicity due
to drug

37 210-1237 4 05-20-91 —_— NE Ineligible due to elevated bilirubin

38 210-1238 4 06-26-91 08-20-91 _— PD Increase in omental disease; died from
disease

39 210-1239 4 07-25-91 08-17-91 _— PD Died from discase

40 210-1240 4 08-05-9 1 10-03-91 —_— PD Devclopcd ascites @ .Died from

: disease
41 210-1321 3 08-07-91 10-31-91 —_— SD New lung nodule - Off-study
: 2-27-92; died from disease

42 - 210-1322 4 11-08-91 — SD Pt. refused further therapy due to
decrease in "quality of life".

43 210-1323 4 11-27-91 04-13-92 — SD Increase liver mets; died from disease

4 02-06-92 EE— SD Increase in primafy and new add. mass;

210-1324 4

05-04-92:

Off-study on-7-2-92; died from discase
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Appendix: JHAL ext.

Table II: JHAL - Tumor Response Data

No. émdy No. Stage Date of Date of Date Response Comments
Treatment Progression Off-Study
1 209-1241 4 07-30-91 11-18-91 11-18-91 SD
2 209-1242 4 08-02-91 11-21-91 11-21-91 SD No treatment
3 209-1243 4 08-01-91 — 08-08-91 NE Removed due to poor condition,
4 299-1244 4 08-06-91 11-23-91 12-05-91 PD Off-study due fo progression
5 209-1245 4 08-14-91 12-08-91 12-08-91 SD Off-study due to progression
6 209-1246 4 08-13-91 — 10-08-91 SD Pt. refused further treatment
7 209-1247 4 08-20-91 03-30-92 03-30-92 PR PR progressed in liver
8 209-1248 4. | 082791 12-17-91 01-07-92 vSD
9 209-1249 2 _ 09-10-91 12-24-91 12-2491 SD
10. 209-1250 4 10-24-91 02-06-92 02-06-92 SD
11 . 209-1351 4 . 10-17-91 01-29-92 05-12-92 SD " New liver lesionon — |
12 209-1352 4 10-17-91 — 11-07-91 SD Pt. developed él;avétcd LFTs,CT
' showed stable disease on 11-07-93
13 209-1353 4 -~ 10-17-91 06-03-92 06-04-92 -PD
14 209-1354 - 4 10-15-91 01-14-92 01-15-92 PD Developed biliary obstruction
" 15 209-1355 4 10-24-91 01-09-92 04-09-92 SD. Developed ascites on. —
Il 16 209-1356 4 10-24-91 “01-16-92 01-16-92 SD Developed ascites ——
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Appendix: JHAL ext.

Table II: Tumor Response Data

No. Study No. Stage " Dateof | Dateof Date Response - Comments
Treatment | Progression Off-Study
17 209-1357 4 11-05-91 11-16-91 11-16-91 PD Increased ascites
18 209-1358 4 11-12-91 01-24-92 02-04-92 SD Increase in nodes
19 209-1359 4 11-12-91 03-03-92 03-10-92 SD Progression in liver
20 209-1360 4 11-21-91 12-23-91 12-23-91 PD
21 209-1361 4 12-19-91 02-13-92 02-13-92 PD
22 209-1362 4 12-19-91 02-06-92 02-20-92 PD
23 209-1363 4 01-07-92 03-02-92 03-05-92 PD Iﬁcreasc in primary and liver
24 209-1364 4 01-10-92 02-05-92 02-11-92 PD New liver mets
25 209-1365 4 01-14-92 04-29-92 05-05-92 SD Progression of liver mets
26 209-1366 4 01-22-92 02-18-92 04-04-92 PD Progression of prirﬁary and liver
) mets; DOS: disease
27 209-1367 4 01-16-92 06-09-92 10-22-92 . SD New lung meton —
28 209-1368 4 01-06-52 — 02-01-92 NE Admitted .——— with severe
. dehydration, cause of death
] unclear.
] 29 209-1369 4 01-21-92 03-10-92 03-17-92 - PD Progression all sites
30 209-1370 4 01-21-92 05-12-92 05-19-92 ,S]-) Progression in liver
31 210-1231 4 04-2291 05-02-91 NE New ascites B
32 210-1232 4 ' 04-22-91 08-19-91 112791 SD Had RT pre-study; Increase in
liver mets——
33 210-1233 4 05-02-91 09-27-91 12-0591 SD Liver progression
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Appendix: THAL ext

Table I: THAL - Response Data

No. Study No. Stage Date of Date of Date Respons Comments
' Treatment Progression Off-Study e
34 210-1234 4 — —_— Abnormal LFTs- Ineligible; died
from disecase
35 210-1235 4 06-04-91 —_— 06-12-91 NE DOS: Perforated duodenal ulcer with
peritonitis
36 210-1236 2 06-06-91 e 03-09-92 SD Off-study due to A: Renal toxicity
due to drug
37 210-1237 4 ——— Ineligible due to elevated bilirubin
38 210-1238 4 06-26-91 08-20-91 08-27-91 PD Increase in omental disease
39 210-1239 4 07-25-91 08-17-91 08-21-91 PD
40 210-1240 4 08-05-91 10-03-91 01-13-92 PD Developed ascites ———
41 210-1321 3 08-07-91 10-31-91 02-27-92 SD New lung nodule : )
42 210-1322 4 11-08-91 — 01-02-92 SD Pt. refused further therapy due to
decrease in quality of life
43 210-1323 4 11-27-91 04-13-92 04-13-92 CR Increase liver mets
44 210-1324 4 02-06-92 05-04-92 07-02-92 SD Increase in primary and new abd.
B . ’ mass :
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II. Review: Study E012

Title:  Gemcitabine (Difluorodeoxycitidine) Phase II Study in Patients with
Pancreatic Cancer

Introduction:

This phase II open labelled study of gemcitabine in previously untreated patients with locally advanced
or metastatic pancreatic cancer was conducted in two centers in England and one in Germany. Thirty-four
patients were enrolled. :

Protocol Design:
Since the protocol design for this study is very similar to that of JHAL, ext. only differences will be
. reviewed in this section. Dosing schedule was initially 800 mg/m’ weekly x 3 every four weeks (cycle=4
weeks). After four patients were enrolled and no serious toxicity was observed, the starting dose was

escalated to 1000 mg/m”. Twenty-nine patients were entered on study at this dose level. An amendment

‘was to allow dose escalation to 1200 mg/m? in patients who did not demonstrate toxicity was added in
June, 1990.

Results:
Patient Demographics:

Demographics features for this study population are as follows:

Sex '
Female...............ocococooo... 12 (35.3%)
Male.......coooveiee, 22 (64.7%)

Age
Median...................cccoco...... 55.5 yrs
Range............coovveenn. (39-72yrs)

Stage
IL e, 3
OL.. e, 8

IV e 22
nknown......................... 1

Performance Status

Unknown................................ 1
Level O....oooove 3
Level 1....ooooii 26
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Level 2. oo .4

Level of Analgesia
Unknown..........ccccoons e 1
Level O....oooviniii 3
Level 1., 26

Level 2. 4

The median age in this study is slightly'less than in the other studies. In this group two patients had prior
hormonal therapy -one with steroid and one with tamoxifen. No patient had received radiation therapy.
About one-fifth had various types of palliative surgery.

Patient Disposition

Thirty-four patients were entered on study. Reasons for discontinuation are listed below. One patient did
not receive any treatment due to poor physical condition. One patient was removed from study after one
treatment due to abnormalities in lab data (The patient's entry labs were done greater than 3 weeks before
entry onto study. Follow-up lab results received after the first treatment revealed new abnormalities. This
patient's course is discussed in the Study Discontinuation section.)

Deaths on Study..................ccooooovii 2
With therapy................ccc.........(2)
Patient Deterioration................................... S
Ineligible after therapy initiated................... 1
Clinical deterioration................................... 5
Progressive Disease..................cc.cccivuenn.... 21

Study Considerations

‘The cut-off date for this study was March 1, 1994 while the last patient was entered in September, 1992.

Only data obtained from patients while on study is used in the data sets. As a result the number of
censored data points is increased, the confidence intervals are wider and the median may not exist in the

- sponsor’s data. The review will focus on the response rates, time to progression, time to treatment failure,

and the toxicity profile. Due to the large numiber of censored patients ( no information on date of death)
survival data is not very meaningful. ' '

Objective Response Rates

In reviewing the response data, the sponsor required the patients to be on study for 56 days (two cycles)
to be eligible for response evaluation. As a result twelve patients were not eligible for response evaluation.

In reviewing the case report forms, if evidence of progressive disease was noted regardless of the time on
study, the patient was classified as progressive disease. If the patient did not have follow-up for disease

at eight weeks or objective evidence of progression, the patient was considered non-evaluable (NE).
Hence, the response rates contained in this review are slightly different from those of the sponsor.
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Coniplete Response..................._..................;..O

Partial Response.................................. 2 (5.8%)

Stable Disease.....................cccoociii 8 (23.5%)
Progressive Disease......................c..ccc.cco...... 19 (55.9%)
Not Evaluable.................. e e 5.(14.7%)

Two partial responses were identified in this study and confirmed by an external Lilly sponsored
Oncology Review Board. One partial response was of 5.2 months duration, the second was of greater than
5.5 months (the patient refused further therapy after 5.5 months).

Time to Progression

Time to progression is the time from first treatment to time of evidence of progression. Five patients were
not evaluable for time to progression analysis. Seven patients (25%) out of the twenty eight were censored
-for the following reasons: (1) patient refusal in five cases (one patient had hematuria, proteinuria 3+), and
(2) clinical progression in two cases. The median time to progression was 51.5 days (95% confidence
intervals: 49 - 107 days) with a range from O - 200 days for time to progression.

‘Time to Treatment Failure

Median time to treatment failure was 57 days (95% confidence intervals: 50-58 days) with a range from
0-212 days. No patients were censored from this analysis. :

Safety Analysis
Deaths

~ Two deaths occurred on study, were related to progressive disease, and are discussed in the Study
‘Discontinuations section. '

Number of Completed Cycles:

A completed cycle in this analysis is defined as greater than fifteen days on study in that cycle. Thé
- distribution of patients with regard to cycle completion is listed below. ' -

Cycle Number Completed Cycles
NOne......ooiiiiiiiiie e 2
(No therapy..........cccocooveennen., 1)
(Onedose...........c.ocooveeceaian. 1)
One Cycle................ et 3
Two Cycles.........coccoovvimere 21*
Three Cycles..............cccocoeveei . 3

Four Cycles...............c.ocooveceni 1



Five Cycles..........cc 1
Six Cycles.......oooooiiiiiiii 2
Seven Cycles................coociiiiin. 1

Of the patients who completed less than two cycles of therapy, nine had objective evidence of progression
and two were judged as having clinical progressron

Adherence to Dose Schedule

There were 249 protocol defined injections in this study of which 239 were given and ten (4.0%) omitted.

Of these 239 injections, 184 (73.9%) were given at the assigned dose level. Twenty-one injections (8.4%)
were escalated and thirty-four (13.7%) were reduced. Reasons for omission include: (1) hematemesis-two,

(2) thrombocytopenia-one, (3) deep venous thrombosis-one, (4)leukocytosis-one, (4) clinical

deterioration-three, and (5) social considerations-two. Reasons for dose reduction include: (1) leukopenia

(with/without neutropenia) - 62.7%, (2) thrombocytopenia - 23.5%, (3) nausea - 10%, and the (4) others

for unclear reasons.

Study Discontinuations
The following patients were removed from study due to adverse events as reported by the applicant:: -

001-0002 65 y/o WF with locally advanced pancreatic cancer treated at 800 mg/m?. Dose 1 of cycle
2 was not given due to leukocytosis. The patient experienced grade 2 - 3 nausea and
vomiting with all injections, had grade 1 diarrhea, and during in the second cycle
developed a skin rash, gr. 2. The patient required hospitalization for depression. Rapid
clinical deterioration occurred after the third injection of cycle two and the patient died on
study due to disease. She is considered non-evaluable for response.

001-0010 41 y/o white male with stage IV disease, despite four doses at 1000 mg/m® over five
weeks, experienced rapid clinical deterioration with evidence of objective progression at
four weeks. Patient died on study due to disease with only gr. 1 nausea and vomiting
reported as drug toxicities. B

001-0007 53 y/o M with stage IV disease (hepatic mets) receive one full dose (1000 mg/m” and two
' reduced doses (500 mg/m?) due to grade 2 leukopenia. Patient had gr. 1 rash, gr. 1 edema,
gr. 1 anemia, and one grade worsening of alkaline phosphatase (initial gr. 3), bilirubin
(initial gr. 1), and AST (initial gr. 1) on therapy. He was hospitalized at the end of cycle
1 with a bleeding duodenal ulcer. New mesenteric nodes were noted on scan. Patient was
removed from study and died from progressive disease two weeks later.

~ 001-0013 61 y/o WF with stage IV pant:reatic cancer received four cycle of therapy (1000 mg/m’)
- with a 50% dose reduction the third week of cycles 1-3, and the second week of cycle 4
for gr. 2 -3 nausea. The patient had flu-like syndrome reported for first cycle. Grade 2
neutropenia and grade 1 -2 SGOT elevations are reported for cycles two through four. By -
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002-0028

001-0009

 the third injection of cycle four patient had developed objective evidence of progression

with increase in liver size. She received other chemotherapy. Date of death unknown. Drug
toxicity contributed to study discontinuation although disease progression was primary
reason.

67 y/o M with stage III disease treated with 1000 mg/m? weekly x 3 for seven cycles with
dose reductions the third week of cycles 4-6 for grade 1-3 neutropenia and dose omission
the third week of cycle 7. Hematuria was noted being cycle 5 while proteinuria grade 1
was noted from cycle 2 onward. Patient had grade 2 thrombocytopenia in cycle 1, grade
1 in cycle 4, grade 2 in cycle 5, grade 1 in cycle 6, and in cycle 7 grade 3 (platelets =
44,000/ul). Patient had grade 1 anemia. Patient developed mild hypertension and
peripheral edema. Creatinine elevated to grade 1 (> 1.5 x normal). Patient also had flu-like
syndrome and fever during study. Because these toxicities patient was removed from
study. (During cycle 7 the patient developed evidence of tumor progression. With removal
from study platelet count returned to normal and hematuria lessened. This clinical picture
has been reported in three other patients who receive drug for > 6 cycles.

47 ylo M with stage IV disease with markedly elevated liver function studies not
appreciated (lab done > 7 days prior to study entry indicated grade 4 GGT and gr. 2 alk.
PO, elevations) until one dose of gemcitabine had been given. Patient was hospitalized
with gr. 2 fever, gr. 3 nausea and vomiting, gr. 3 chills, and moderately severe epigastric
pain associated with further worsening of liver function studies (gr. 4 AST). An upper Gi
bleed related to disease ensued during hospitalization. Liver function studies ( AST)
improved within one week after drug therapy. Patient was removed from study as
ineligible. This adverse events indicates that gemcitabine therapy is contraindicated in
patients with severe hepatic disease.

‘A_dve"rse events not discussed by sponsor:

002-0029

1002-0031

‘This 64 y/o F with stage IV disease developed anemia with the third dose of cycle 1. She

experienced grade 3 neutropenia resulting in 50% dose reduction week 2 of cycle 2.
Thrombocytopenia, grade 1, was noted during week 3, cycle 2. During cycles 3, 4, 5 and
6 patient received RBC transfusions for anemia. Pt had grade 2 thrombocytopenia and
grade 3 neutropenia during cycle 4. During cycle 5-6 platelet count dropped to 4,000/ul
and patient received at platelet transfusion. She was also noted to have progressive disease
at that time. No reports of Gi bleed. No retic counts were done. No hematuria, proteinuria
or elevated creatinine was reported. Severe anemia appears to be drug related.

49 ylo M with ? Stage IV disease refused further therapy after 14 weeks on study with gr.
1 anemia, gr.1 thrombocytopenia, and the development of grade 2-3 hematuria and
proteinuria. Disease was stable at time patient left study.

Hospitalizations:
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A separate section dealing with hospitalizations while on study could not be located in the study report.
However a listing of serious adverse events was reported on this study and is as follows: (1) fever-3
patients, (2) nausea-3 patients, (3) vomiting-3 patients, (4) chills-2 patients, (5) rash-two patients, one
requiring hospitalization, (6) flu-like syndrome- one patient with hospitalization

Treatment Emergent Signs and Symptoms
In this table only signs and symptoms related to or probably related to drug are reported. Some signs and

symptoms may also be disease related. The number of patients experiencing these signs and symptoms is
reported not the number of occurrences of that sign or symptom.

Table 1 : Treatment Emergent Signs and Symptoms

Sign or Symptdm Number of Patients Per Cent
(Total = 34)
Fever 10 294
Serious . 3
Flu-like Syndrome 7 ' 20.6
Headache ' | - 8 23.5
Asthenia ’ 6 17.6
Chills 6 17.6
. Nausea l ‘ - 23 67.6
Vomiting | 20 _ 58.8
Diarrhea ) 3 8.8
Anorexia 2 58
Edema 3 3.8
| Myalgia , 1 2.9
Neuropathy - 1 29
Dyspnea _ 4 L 108
Skin Rash _ . 1 1 - 20.6
Proteinuria - ' 15 | a4l
 Hematuria 10 | 294

One patient developed deep venous thrombosis on this study. Three serious fevers occurred: one was
related to cholangitis, the other two were due to study drug.

WHO Toxicity Grading
To appreciate the degree of toxicity the worst WHO grade for each patient is presented. Grading of the
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worst laboratory value for all cycles will presented first.

Table 2: WHO Grading of Laboratory Toxicities

Parameter No. of Patient Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
with Results ‘
ALT 12 1 3 6 . 2 0
AST 33 12 . 10 7 3 1
Hemoglobin 33 _ 11 14 1 1 0
WBC Count 33 10 8 13 2 0
" Neutrophils 32 7 7 1o 6 2
- Platelets 33 25 3 ) 2 2 1

Elevations of ALT and AST reported here are due to drug. Liver functlon elevations usually occur in cycle
1 or 2 and return to normal in subsequent cycles. Alkaline phosphatase elevation is occasionally elevated
due to drug, but is usually due to the underlymg disease.

With regard to myelotoxicity four patients required RBC transfusions with the transfusions in one patients
secondary to a bleeding ulcer. One patient with Gr.4 thrombocytopenia requ1red platelet transfusion for
thrombocytopenia (platelet count - 4000/ul) related to drug toxicity. This patient is discussed in the Study .
Discontinuation section. Two other patients with thrombocytopema, grade 3 required dose omission /
reduction. One patient with grade 2 leukopenia (out of thirteen patients with grade 2 leukopenia) was
discontinued from study. Two patients with grade 3 leukopenia had grade 4 neutropenia, one of whom
developed febrile neutropenia. Grade 3-4 neutropenia was usually transient and reversible.

‘Hematuria did not occur in 66.7% of the patients in this study. In the ten patients in which hematuria
grade 1 was reported for 8 patients and grade 2 in two patients. As noted in the Study Discontinuation
Section one patient had creatinine elevation, grade 2 proteinuria, and hematologic abnormahtles By WHO

- grading only two patients had grade 1 and one patient grade 2 proteinuria.

Laboratory toxicities do. not appear to be cumulative in this study. Grading of these toxicities by cycle will
not be shown as the vast majority of patlents were not on study for more than two cycles.
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WHO Grading of Non-Laboratory Toxicities

Only those toxicities which are or may be related to drug are presented in the following table. Grading is
by the worst toxicity experienced in any cycle.

Table 3: Worst WHO Grade Non-Laboratory Toxicities by Cycle

Toxicity No. of Patients Grade 0 Grade 1 Grade 2 Grade 3 | Grade 4
with Data
Allergic Reaction 30 29 1 0 0 0
Rash | 30 | 23 4 3 0 0
Fever : 30 22 2 6 0 0
Infection ' 30 28 0 2 0. 0
Mucositis 33 30 3 0 0 0
Nausea & Vomiting 30 ) 10 - 6 6 8 0
Diarrhea 30 28 1 0 1 0
Neuropathy : . 30 29 1 0 -0 0
Pulmonary 30 28 : 2 0 -0 0

The skin toxicity usually described is a pruritic rash with occasional scaling. Rash is usually seen during
the first two cycles. No patient was removed from study due to desquamation.

Fever was associated with a flu-like syndrome in six patients, with cholangitis in one (gr.2) and with
neutropenia in one (gr.2). PulmonaJy reactions (Three episodes occurred in two patients.) which occurred
are reported as mild dyspnea. Severity of nausea and vomiting is difficult to judge due to use of
antiemetics to control symptoms related to the underlying disease and for prophylaxis to prevent
chemotherapy induced nausea and vomiting.

Summary

In this phase IT study, thirty-three patients were enrolled, thirty-two were treated, and twenty-eight had
eight or less weeks of therapy. Two partial responses of 5+ months were documented. The median time
to progression was 51.5 days (range: 0 - 200) and the median time to treatment failure was 57 days
(range: 0 - 212). Two deaths occurred on study due to disease. Four patients experienced significant drug

related toxicity during study, while the remaining patients had grade 1-2 nausea, vomiting, leukopema
- anemia, fever and flu-like syndrome. :
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Appendix: E012

Table 1: E Patient Data
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No. Study Stuge Dato of Fist Promtn Date Off-Suady Rexpoase Comments
7 No. A
1 001-0001 4 09-26-90 10-08-90 NE DOS: Did not receive treatment due to worsening
condition
2 001-0002 4 09-26-90 11-14-90 11-14-90 NE DOS. No F/UCT
3 001-0003 4 11-28-90 01-23-91 .01-23-91 PD
4 001-0004 2 10-16-90 — 01-08-91 SD Pt. refused further therapy
5 001-0005 4 01-30-91 02-27-91 02-2791 PD, New Lung Lesion
6 001-0006 3 03-19-91 — 05-16-91 SD Pt. refused further therapy
7 001-0007 4 08-22-91 09-23-91 09-23-91 PD New mesenteric nodes.
8 001-0008 4 09-19-91 10-17-91 10-17-91 PD
9 001-0009 4 12-30-91 —_ 01-07-92 NE Protocol . violation: Blood work >7 days prior to entry:
Had one chemo treatment
10 00 1'760,10 4 | 04-16-92 ‘ 05-12-92 06-02-92 PD
11 001-0011 3 07-23-92 09-07-92 09-07-52 PD Inﬁea;c in Primary
12 001-0012 4 07-28-9i 09-14-92 09-14-92 PD Increase in Primary
» 13 001-0013 4 08-11-92 11-25-92 12-03-93 PD Increase in liver mets
14 001-0014 4 10-30-92 11—17-92 0 1;07-93 PD New liver mets
15 002-0021 4 03-18-91 ——— 04-05-91 NE Clinical deterioration
16 002-0022 4 10-11-91 03-22-92 03-26-92 PR PR-. —Hepatic mets decreased by 50%, primary
) stable; Relapse:
17 002-0023 3 11-22-91 —_— 03-26-92 PR PR status-* Pt. refused further, therapy after™|
~— with PR status
18 002-0024 4 12-16-91 02-04-92 02-04-92 PD New hepatic lesion
19 002-0025 | 4 0 1-16-92 03-05-92 03-09-92 PD - New peritoneal disease
20 002-0026 4 01-24-92. { 03-13-92 03-25-92 PD Increase in liv.er met
21 '902-00,27 1 a4 | 020692 | 022992 | 032692 | PD | Increasein primary and hver
22 | 002:0028 3 04-06-92 10-22-92 11-03-92 sD Gr. Il hematuria and proteinuria, dyspnm, edema and
pulmonary congestion; Progression in primary
23 002-0029 4 7 04—06-92 - 08‘-”17,-92 09-24-92 Sb New periaortic iymph nodes; Severe aniemia requiring 6
: units PRBCs during study




Appendix: E012

Table I: E012- Patient Data

No. Study Stago DT:: of Fiext Due o.[ Daie Off-Study Respoate Comments
Number Frogression

24 002-0030 4 05-26-92 07-16-92 07-16-92 PD Increase liver mets

25 002-0031 4 06-11-92 — 09-02-92 SD Pt. refusal-Hematuria, proteinuria 3+

26 002-0032 2 09-17-92 11-05-92 12-10-92 PD New lymph node on CT

27 003-0040 3 05-15-91 06-17-91 07-10-91 SD

28 003-0041 4 06-26-91 07-24-91 08-21-91 PD Increase in primary and liver met -

29 003-0042 2 1 06-26-92 —-- 08-21-92 SD Primary stable on CT; PI perception of
progression .

30 003-0043 3 07-04-91 ——— 08-29-91 SD Pt. refusal to continue; disease stable on scan

31 003-0044 3 01-31-92 03 -06-92 03-27-92 PD Developed livers mets, ascites

32 003-0045 4 | 02:1492 04-13-92 04-24-92 |. PD Increase in primary

33 10030046 | 4 | 031892 — 05-13:92 | NE | NoF/UCT reported. Clinical Progression
34 10030047 { 3 | 060392 — 07-30-92 | SD | Progression noted on's—r ‘off:study)
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ITL. Review-JHAL Study Report

Title: Gemcitabine-Difluorodeoxycytidine-Phase II: Weekly x 3 Every 4 Weeks in
Patients with Pancreatic Cancer

Introduction:

No case report forms were submitted for JHAL. The following review summarizes pertinent facts
contained in the study report submitted by the applicant. This study, which was conducted at three centers
in the US, began enrollment on January 23, 1990 and completed enrollment on November 15, 1990. The
study ended February 4, 1992. Eligibility criteria, response definitions, and statistically considerations were
similar to JHAL, ext and will not be reviewed here. The starting dose for this study was 800 mg/m’ weekly
3 out of four weeks. If no hematologic toxicity and less than grade 1 non-hematologic toxicity was
observed the dose was escalated 25% for the next cycle (1000 mg/m®, and further escalated (25%) in next
cycle (1250 mg/m”) using the same toxicity parameters. -

Results:

Forty-five patients were enrolled: 16 females (35.6%) and 29 males (64.4%). The median age was 63.5
years with a range of 39 to 80 years. Thirty-seven patients (82%) had stage IV disease. The performance
status in the forty-four patients was 0-1, with one patient having a performance status of 2. Reasons for
study discontinuations are as follows: '

AGVEISE BVENL......o.oooeoeeeeeeeeeeeeieeeereeeveneereeenveneneneenee . (11.4%)
Death. ..o 4 (8.9%)

Lack of Efficacy, Physician Perception...................... 19 (42.0%)
Lack of Efficacy, Patient and Physician Perception.... 16 (35.6%)
Protocol Eligibility criteria not met...............cccccoceeeee 1(2.2%)

To be qualified for efficacy analysis, the patient must have completed seven weeks of therapy. Forty-one
patients met this criteria. One patient did not receive any therapy, and three patients did not complete the
required seven weeks. The following objective tumor responses were observed:

Partial Response........... v eere e 3/45 ( 6.7%)
Stable Disease. ........cco.o.oveveeeeerenns .....24/45 (53.3%)
‘Progressive Disease..................coeeeeee 15/45 (33.3%)
Non-evaluable............ccccooooiiiinens 3/45 (6.7%)

One patient progressed with less than seven weeks of therapy. All partial responses were confirmed by
an independent Oncology Review Board. The three partial responders had stage IV disease and none had
progressed by study termination. Responses lasted 3.8, 12.7, and 13 months respectively. (The clinical
course of the one partial responder is described in the adverse event section.) '

The median time to progression for qualified patients was 4.2 months with a range from 0.8 months to -
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17.1 months. The median time to treatment failure for the 41 qualified patients was 3.8 months with a
range from 2.3 - 5.4 months. The median overall survival was 5.7 months (95% confidence interval: 3.8 -
17.1 months) with a range of 1.4 to 40.5+ months. (Death in one patient was not reported as of March
1, 1994.)

Safety Analysis:
Number of Completed Cycles

To have a better appreciation of the toxicity profile the number of patients completing the first six cycle
is presented here:

No cycle completed.................cc.ooeeennnennnnnn.2 ( 4.4%)
One cycle completed....................ccoooi 8 (17.8%)
Two cycles completed......................oo 7 (15.6%)
Three cycles completed................................. 4 (8.9%)
Four cycles completed...................oocoviieeninnn, 5(11.8%)
Five cycles completed...................c.....ccoee. 4 (8.9%)
Six cycles completed............coccoeooiiiini 5(11.1%)
More than six cycles................................. a9

Drug Exposure: Number of Injections

In this study there were 650 defined protocol injections, of which 608 were administered. Of the total
-defined injections 271 (41.7%) were administered at the assigned dose. Two hundred forty-one (37.1%)
were escalated, ninety-six (14.8%) were reduced, and 42 (6.5%) were omitted.

Deaths and Hospitalizations

Four deaths occurred on study none of which was due to drug toxicity. Twenty-four patients were
hospitalized thirty-one times. Disease related conditions account for fourteen hospitalizations, and other
‘health related problems for five hospitalizations. Drug related toxicities accounted for twelve hospital stays
including six for fever, three for nausea and vomltmg, one for celluhtls one for dehydratlon and one for
renal biopsy.

Adverse Events
Five adverse events were repofted on study.

Patient 209-0461, a 64 y/o WM wnth a hlstory of hypertensnon and stage IV disease, was on study for
thirteen months and had a partial response at study week 16. Initial dose was 800 mg/m’, escalated to
1000 mg/m” at cycle 6, 1250 mg/m” at cycle 7, and 1500 mg/m? at cycle 8 which was continued through
cycle 13. Patient developed a rash starting with cycle 3 which persisted throughout treatment.
Myelotoxicity was mild with grade 1-2 leukopenia and neutropenia cycles-2-13, and grade 1 nausea and
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vomiting during cycles 8,10, 11, and 12. The patient developed grade 1 anemia cycle 1 which worsen to
grade 3 during cycle 13 at which time laboratory evidence of hemolysis was reported. BUN became
elevated (grade 1) during cycles 8 - 12 and worsened to grade 2 during cycle 13. Creatinine was noted
to be elevated during cycle 13 to 2.2 mg% and proteinuria and hematuria developed at the same time.
Patient's hypertensmn became difficult to control. Study drug was discontinued. Renal biopsy was
performed in ————— and showed an interstitial nephritis with eosinophilic infiltration and
thrombotic microangiopathy considered to be drug-related. Renal function improved off study but did not
return to normal. Tumor progression was noted and the patient was restarted on gemcitabine in ——
- He received two doses at 800 mg/m’. Two days after the second dose the patient had a myocardial
infarction and died from complications of the infarction. No information about laboratory
data at time of retreatment is included in the patient summary.

Patient 206-0481, a 66 y/o M with stage IV disease, received two doses of gemcitabine. The first
_injection, 800 mg/m was followed by gr. 3 thrombocytopema and gr. 3 mucositis. After the second dose
reduced 25% for hematologic tox1cxty was given on day 15, the patient develop grade 3 nausea and
vomltmg, grade 2 anemia requiring RBC transfusion, and grade 2 asthenia, grade 3 anorexia, and fever.
Grade 2 creatinine elevation and grade 2 hematuria are attributed to bladder outlet obstruction and
Klebsiella sepsis (no neutropenia reported). Despite treatment with antibiotics patient d1ed on day — of

study.

Patient 210-0501, a 67 y/o male with stage IV disease (hepatic and pulmonary metastases), was treated
at 800 mg/m? and had a documented partial remission. During cycle 2 the patient developed a
maculopapular rash which worsened despite 50% dose reduction (400 mg/m?) in cycle 3 and a further
50% dose reduction in cycle 4 (200 mg/m’) to an exfoliative dermatitis. While on therapy grade 1 nausea
and vomiting, grade 2 asthenia, and grade 2 fever were noted for all cycles. The patient was discontinued
from study and expired: -~ from unexplained cardiopulmonary decompensation following
laparotomy for a small bowel obstruction. (No evidence on lap of liver mets. )

- Patient 210-0508, a 63 y/o white male with stage II disease and a history of hemochromatosis and alcohol
abuse, had problems with myelosuppression (grade 2-3) necessitating continued reductions and omissions
of doses during the 11 cycles on therapy. Liver function abnormalities (ALT, AST, and ALK. PO,) of
grade 1-2 were reported. When abnormalities in coagulation tests were noted during cycle 11 the patient
was removed from study. It is unclear whether these are related to a paraneoplastic syndrome (considered
so by 1nvest1gator) or to worsening hepatic function due to alcohol abuse, hemochromatosis, and drug
exposure . Patient died —— after study discontinuation due to llver failure.

Patlent 206-0504, a 52 y/o white male with stage IV disease and known hypertensxon, was treated with
800 mg/m’ which was escalated to 1250 mg/m? by cycle six and continued on this dose to cycle 13. The
patient had a partial response with disappearance of liver metastases reported at cycle 5. Toxicities
included grade 2 myelosuppression, grade-1 nausea and vomiting. During cycle 11 and 12 peripheral
edema developed and in eycle 13 hypertension became difficult to control. At this point the investigator
decided to remove patient from study because of concerns about possible renal toxicity. On relapse 6
‘months later the patient was retreated with gemcitabine and expenenced a second remission with no
.evidence of renal function abnormalities reported. :
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206-1026, an eighty y/o male with stage III disease was treated for seventeen cycles with little toxicity.
During cycle 14 proteinuria and hematuria (grade 1) were noted. These persisted and worsened to grade
2 at cycle 18 at which point patient was removed from study with stable disease. No anemia,
thrombocytopenia, or creatinine elevation is reported.

Treatment Related Signs and Symptoms

The following table summarizes the treatment related signs and symptoms which were reported during
this trial. Only those symptoms which are drug-related or possibly drug related are reported here. The
number of patients who report a sign or symptom at least once are reported. No information about the
frequency and little information about severity of symptoms is available with this reporting system.

Table 1: Treatment Related Signs and Symptoms

Sign/Symptom No. of Patients No. with TESS Per Cent (%)
Asthenia | 45 33 73.3
" Anorexia ‘ 45 . 19 42.2
Nausea R 45 27 - 60.0>
Vomiting 45 B 25 R 55.6
Diarthea 45 14 _ 311
Mucositis ) 45 2 ] 4.4
Flu Syndrome ' 45 7 : 15.6
Fever ‘ _ 45 : 24 53.3

Serious . 4 :

_Chills 45 I 37.8
| Myalgia s - 24 53.3
Headache | 5 18 » 40.0
Matsise . 45 _ 1 b ise
Rash | » . 45 ! _ 13. . 28.9.
Utticaria_____ v} B '_ 48 ' . 1 | 22
Alopecia__ B s _ T Y
Edema 7 45 10 222

. Periphera_l — ] 11 ) . 333
 Injection Site Reaction _ - 45 . 1 22
Dyspnea__ _ 45 ' 8 B 17.8

Two of the four serious fevers were due to cholangitis. |

111



WHO Toxicity Grading

To better appreciated the toxicity profile of the drug in this study the WHO toxicity for hematological and
non-hematological toxicity is presented in the following table. The most severe grade in all cycles for each
patient is presented in this table.

Table 2: WHO Toxicity Grading - Laboratory Parameters

‘Laboratory Value No. Patients Grade 0 Grade 1 Grade 2 Grade 3 | Grade 4
with Data
ALT 14 5 ) 5 4 0 0
AST - 44 6 18 8 9 0
BUN 44 34 8 2 0 0
Creatinine 43 36 5 2 0 0
Hemoglobin , 44 13 15 12 4 0
Leukooytes o 20 15 6 3 0
Neutrophils 44 22 4 __10 5 3
Platelets 44 30 9 1 4 0

In this study six patients had RBC transfusions and one of these patient also required platelet transfusion
for thrombocytopenia. Two patients had three instances of deep venous thrombosis. Hematuria of grade
1 or 2 was reported in 47.7% of patients, proteinuria of grade 1 -2 in 31% of patients. '

Table 3: WHO Grading - Noﬁ-Hcmatologic Toxicities

Toxicity No. Patients - Grade 0 " Grade 1 Grade 2 Grade 3 Grade 4
with Data - : '
Cu@wus - 44 24 16 ! 3 1 0
Alopecia 44 3 _u o 0 0
Fever 44 18 11 14 1 0
Infection | s | 38 | 5 0 v 1 0
Allesgic 44 I 0 0 0
’ Pulmonary 44 34 » : 2 7 0 1
Mucositis ‘ 45 37 -5 1 1 0
Nausea & Vomiting 45 4 18 16 4 2
_Diarthea | 25 | 13 4 2 0
Peripheral C 45 36 8 - 0 0 0
Neurotoxicity :

With regard to cutaneous toxicity, one patient (discussed in the Adverse Event section) developed an
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exfoliative dermatitis. Three patients with grade 2 rash are reported to have erythematous maculopapular
eruptions with desquamation. Alopecia was minimal. The one patient with grade 3 infection had Klebsiella
sepsis (discussed in the Adverse Events section). The patient with grade 4 dyspnea had multiple pulmonary
emboli and died on study. Nine other patients with grade 1-2 pulmonary toxicity had grade 1-2 dyspnea,

‘but no bronchospasm. One patient developed oral ulcers on study (grade 3 mucositis) requiring a liquid

diet and is reported in the Adverse Events section. The neurotoxicity reported in this study consists of
paresthesias and decreased reflexes. As in all studies, somnolence is noted in the study report. It is not
reported here since it is impossible to determine how much, if any, is due to study drug, how much is due
to analgesic or antiemetic therapy, and how much is due to compromised organ function secondary to
disease. '

Summary

In this phase II study forty-four patients were enrolled and three patients (6.7%) were reported to have
partial responses. Five adverse events were reported including three in the partial response patients. The
median survival for qualified patients (41) was 5.7 months, the median time to progression for qualified
patients (41) was 4.2 months and the median time to treatment failure for qualified patients (41) was 3.8
months. Non-laboratory toxicities include: asthenia - 73%, nausea and vomiting - 55%, fever - 53%,
myalgia - 53.3%, peripheral edema - 33.3%, edema -22.2%, and rash - 28.9%. Myelosuppression included
reports of anemia in 70% of patients with grade 3 in 9%, leukopenia in 54.5% with grade 3 in 6.8%,
thrombocytopenia in 31.8% with grade 3 or greater in 9.1%.

Appendix: JHAL

Adverse Events Listing -JHAL

No. Study No. St Trestmet  Progression Deaths Respoase Comments
1 206-481 4 06-08-90 — NE Off-Study: 06-30-90, Hospitalized with Klebsiella sepsis, renal failure
2 209-1026 4 09-04-90 —— -——— SD Proteinuria, hematuria;, decreased hiptdglobin
3 209-1030 4 09-11-90 —-- - ——— 8D DOS: r‘uptured aortic aneurysm
4 209-1032 2 101690 — ~ ——— NE DOS: CA ‘
6 i 209—461 4 - 0 l-2§-90 — sD Had’réeponse almost PR, No treatment aﬁer——t—~ when pt. developed renal
» . disease due to drug ]
7 209473 4 05-22.90 07-11-90 PD Increase in discase ~—m- - PTE on ——  died from PTE and diseasc~-<—.
8 210-501 4 04-0990 —— SD  DOS: cardiac arrest ' _
9 210-504 4 108-2290 10-16-90: ———————  AE: Developed umbilical nodule: === fater reported to present since study
) entry; Pleural mass new: , not biopsied; Considered PR by investigator

due to complete disappearance of liver mets with shrinkage of pancreatic mass;
Off study chie to new hypertension and PI concemn about possible renal toxicity

‘53 210-508 2 12-0590 —- - tme—SD  Developed coagulopathy with liver failure, reported to abuse alcohol,

~ dose of drug reduce by 90% with many missed treatments due to low blood
counts; death dueto liver failure, ? etiology
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VIII: SAFETY REVIEW-GEMCITABINE

From March 1, 1994 to September 8, 1994 a total of 1825 patients were entered into 45 trials using
gemcitabine as a single agent . Of this group 979 patients were enrolled in trials using weekly dosing
schedules with doses ranging from 800 - 1250 mg/m? . Of the 979 patients, 244 (13.4%) has pancreatic
cancer and were treated in the five studies reviewed in detail earlier in this NDA review. This group of
979 patients is considered as the primary subset of patients for the detailed safety analysis. Of the
remaining 846 (46.4%) patients, 511 were treated using different dosing schedules / dose ranges. Another
335 patients were treated on the same dosing schedule / dose level but the safety data was not reported
electronically, therefore the data from these patients was not included in the electronic safety data base.
Summaries of the safety data from each of these trials are included in the NDA. For the 979 patients
included in the data base the median number of cycles received was two (eight weeks to twelve weeks)
and the mean was 3.1 cycles (? days since cycle length is variable). No information about the minimum,
maximal, or average dose in mg/m’is included in the safety data base.

Patient Demographics:

Integrated safety summary for the 979 patients treated with a weekly schedule of gemcitabine includes a
listing of all serious adverse, unexpected, or possibly causally related adverse events (AEs), study
discontinuations due to adverse events, and a summary of treatment emergent signs and symptoms (TESS)
for chemonaive patients vs previously treated patients, by sex (male vs. female), and by age (< 65 years,
> 65 years). No analysis by race is possible since the Caucasian race was reported by over 90% of the
study population and for 278 (28.3%) patients race was not reported. Of the 979 patients in the integrated
safety summary (ISS), 783 (80%) are chemonaive and 196 (20%) had been exposed to other
chemotherapy agents. All patients in this data base received at least one dose of gemcitabine. Since the
length of the first cycle was variable (from three to eight weeks) any patient who was cnrolled for 15 days
of a cycle is counted as having completed the cycle. Table 1-SR presents the characteristics of the study
population. '

Deaths:
Tnthe 979,p_a_tient ISS data base 45 (4.6%) patients died on study . _The cause.of death for 697 patients
who died after removal from study but prior to March 1, 1994 were also evaluated for possible
relationship to study drug. In ninty-seven patients the cause of death had not been evaluated by the

applicant at the time that the NDA was filed.

Of the forty-five patients who died on study, five deaths can be considered gemcitabine-related and are
discussed here. ‘

E012-001-001 60 y/o M with B NSCLC had cardiac arrest after receiving second geincitabine.
' infusion of Cycle 7. Had developed atrial fibrillation while on gemcitabine.
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Table 1-SR: Demographics of Patients in the ISS Study Base

Parameter ISS Data Base Pancreatic Patient Group
(N = 979) (N = 244)
Sex .
Female ) 399 (40.8) 101 (41.4)
Male 580 (59.2) 143 (58.6)
Origin .
African Descent 40 (5.7) 4(1.9)
Caucasian 602 (85.9) 193 (91.5)
Asian ' 15 (2.1) 2(0.9)
Hispanic 23 (3.3) - 12(5.D
Other 21 (3.0) —_
Unspecified ‘ 278 33
Age
(No. of Patients) : N = 976 N = 244
Median 60.0 yrs. 62.00
(Range) : -~ (23.0-84.0 yrs.) (33.0-82.0 yrs.)
Height _ N = 979 N = 244
(No. of Patients) 168.9 cm. 169.5 cm.
Median ' (135 -197.0 cm.) (145 -193 cm.)
1 (Range) .
Weight .
(No. of Patients) N=978 = 244
Median 68.4 kg ' 68.1 kg
"Range (31.1-124.2 kg.) (35.8-108.6 kg)
Hx. of Smoking _ 194 (27.7) - 55(26.2)
Hx. of Aleohol Use - 269(384) 67(31.8)
Use of Caffeinated Beverage 545 (78.0) 161 (76.3)
Chronic Tliness -
No. without Chronic Illness 231 (23.6) 16 (6.6)
No. with > 1 Chronic Illness 748 (76.4) 228 (93.4).
Hypertension 193 (19.7) . 64 (26.2)
Arthritis _ 89 (9.1) 19(7.8) -
Diabetes Mellitus .79 (8.1 ' ' 40 (16.49)
Lung Disorder : 1 59 (6.0) } 15(6.1)
Cardiovascular Discase 55 (56) . . 25(102)
Concomitant Medications '
No. with No Drugs : ‘ 42(4.3) : 1 (04)
No. with > 1 Drug ' 937(95.7) ‘ _ 243 (99.6)
Paracetamol : 420 (42.9) : 139 (58.6)
Metoclopramide* : 290 (29.6) , 74 (33.3)
Morphine* : 328(328) ' 168 (68.8)
Prochlorperazine* 232(33.9) ' 126 (51.6)
Furosemide . 142 (14.5) ’ 39 (16.0)
Lorazepam 157 (16.0) : 55(22.5)
ASA 112 (114) ) 19 (7:8)
Dexamethasone ' 100 (10.2) : 19 (7.8)

E007-005-0033 63 y/o F with Stage IV epithelial ovarian cancer who developed péhcytOpenia
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while on gemcitabine and died from a heparm related bleed despite intensive
hematological support.

JHAO-227-0791 63 y/o F with extensive SCLC developed severe bronchospasm after a second
dose of gemcitabine partially relieved with salbutamol and died within
hours from respiratory insufficiency.

E010-001-0022 74 y/o Hypernephroma patient developed interstitial pneumonia following two
doses gemcitabine; —— with no response to antibiotics. (?Drug-
induced interstitial pneumonitis)

018-601-0244 50 y/o M Stage IV poorly differentiated squamous cell carcinoma of the lung
developed dyspnea three days post gemcitabine treatment with chest x-ray showing
no change. (? Drug-induced interstitial pneumonitis)

The majority of the 697 deaths which occurred after discontinuation from study were due to disease
progression. Five deaths in the off study group are reviewed in more detail in the NDA since prior
treatment with gemcitabine may be, in part, responsible for the patient's demise. In two cases of hepatic
failure (E018-802-0267, JHAL-210-0508) gemcitabine played a role in the decrease in liver function. In
the third case of liver failure (JHAY-271-3297) disease progression appears to be the culprit. One death
 due to renal failure (E012-003-0045) is attributed to septic shock associated with non-neutropenic sepsis.

~ The fifth mortality described in the review-is an ovarian cancer patient previously treated with alkylators
and etoposide who developed leukemia after six cycles of therapy. This leukemia is most likely secondary
to previous chemotherapy.

Study Discontinuations Due to Adverse Events

One hundred two (10.4%) patients in the ISS data base (979 patients) were discontinued from study due
to adverse events. Detailed reports for each study discontinuation is found in the study report for that trial.
For the 244 pancreatic patients the pertinent adverse reactions are reviewed in the respective study
sections of this NDA. Due to the type of summary listings from the Event Classification titles it is
sometimes difficult to discern whether an adverse event is disease or drug related. Table 2-SR below
- regroups those adverse event classifications thought to be drug related into body systems classifications
in order to. apprecmte better the magnitude of those adverse events which are likely related to drug.

Brief summaries of the clinical course of those patients who discontinued study due to dyspnea (6),
hepatic failure (1), abnormal liver function studies(4), and renal failure (2), and coma (1) were presented
in the NDA 'and are briefly listed here. In four of six cases.in which dyspnea was the reason for study
discontinuation the adverse event is clearly related to study drug administration. In the four case of liver
failure exposure to gemcitabine was partially responsible for worsening hepatic function. In two of six
patients removed from study due to worsening LFTs the combination of alcohol and gemcitabine resulted
in hepatic toxicity. In two other patients removed from study due to abnormal liver function studies drug
exposure appeared to be the only factor which accounted for the hepatic dysfunction. One.of two patients
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Table 2-SR : Study Discontinuations - Adverse Event Classification

Event Classification

No. of Patients Discontinued

Systemic

" Asthenia
Flu Syndrome
Myalgia
Cachexia_
Malaise
Somnolence
Fever

W N N et pt s s

Pulmonary

Dyspnea
Asthma

Pneumonia

N -

Hepatic
Abnormal LFTs
Hepatic Failure

—

Cardiac
Armrhythmia
Hypertension
Myocardial Infarction
Lung Edema
Congestive Heart Failure
Left Heart Failure
Abnormal EKG
Hypotension

e e DD BN RN

Gastrointestinal

Nausea and Vomiting
Nausea

Vomiting

Gastrointestinal Hemorrhage
Hematemesis

Ascites

—— N WA

Peripheral. Edema
Edema

N &

Hematologic Abnormalities
Thrombocytopenia
Anemia
Leukopenia

—

Renal Failure
Abnormal Renal Function
Hematuria

- W

Albuminuria

Mucositis

Allergic Reactions’
Rash
Maculopapular Rash

- Urticaria

Other
Cerebrovascular Accidents
Cerebral Ischemia
Cellulitis
Sepsis
Abdominal Pain
Coma
‘Deep Venous Thrombosis
Chest pain
Pain
Depression

[ S el Nl ]
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removed from study due to renal failure had hemolytic-uremic syndrome and required dialysis on a
permanent basis after recovery from the hemolytic-uremic syndrome. In the other patient removed from
study due to renal failure, gemcitabine treatment had no relationship to the development of renal failure.
For each of the pancreatic cancer trials, study discontinuations for adverse events were reviewed in the
study summaries. In the pivotal trial (JHAY) and the supporting trial (JHAZ) case report form review
yielded additional adverse events not reported by the applicant and responsible for the patient's
discontinuation from the clinical trial. In reviewing the above table, sixty-five (63.7%) discontinuations
can be attributed to drug toxicity. For the entire ISS data base about 6.6% of the patients went off study
due to drug related adverse events.

Treatment Related Serious Adverse Events

Treatment-emergent signs and symptoms (TESS) are defined as any change in the clinical status of the
patient, irréspective of causality. Worsening of signs / symptoms or new signs / symptoms are reported
in this database. In the gemcitabine trials 964 (98.5%) of the 979 patients in the ISS database reported
one or more TESS. Three hundred fifty-six TESS events were judged by the COSTART term
classification to be serious adverse events. Note that causality or worsening of a symptom could be due
to study drug, underlying disease, or intercurrent illness. Table 3-SR presents information on the number
of cycles of gemcitabine therapy which were administered to chemonaive and previously treated patients
in the ISS database. (These patients were treated on the same dosing schedule with doses ranging from

- 800 - 1250 mg/m’ so that a drug exposure could vary by over twofold, from a minimum of 1600 mg/m?

to a maximum of 3750 mg/m? per cycle).

Table 3-SR : Demographics of Patients with Serious Adverse Reactions

Parameter : Chemonaive _ Previously Treated
No. of: Patients ’ 783 196
Male / Female | N ' 580/399
<65yrs. /2 65 y1s. . 651/328
Mean No. of Cyciés - 36 . _ v 3
‘Median No. of Cycles ' 30 ' 20
-(Range) : v _ , _ - (038) ~ (0-19)

Twenty-six percent of the chemonaive patients and 25.5% of the previously treated patients received two
cycles of therapy (about eight weeks). Since most protocols specified disease reevaluation at eight weeks,
a large number of patients went off-study at eight weeks. Serious adverse reactions were experienced by
285 (36.4%) chemonaive patient and 71 (36.2%) of the previously treated patients. For each group those
adverse reactions which occurred more than 1% of the time and were judged by the reviewer to be related
to study drug are listed in the following table (Table 4-SR). '
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Table 4-SR : Incidence of Serious Adverse Events in Chemonaive and Pretreated Patients

Parameter Chemonaive Previously Treated

IN=783) (N=196)

Dyspnea 41 (5.2%) 7 (3.6%)
Fever 39 (5.0% ' 12 (6.1%)
Anemia. ' T 37(47%) : 12 (6.1%)
Vomiting ) 36 (4.6%) 14 (7.1%5
Nausea 31 (4.0%) 13 (6.6%)
Dchydration 16 (2.0%) ' 6 (3.1%)
{ Peripheral Edema 14 (1.8%) 3 (1.5%)
Edema . 10 (1.3%) 1 (0.5%)
Thrombocytopenia 9 (1.3%) : : 2 (1.0%)
Asthenia ‘ 12 (1.5%) 7 (3.6%)
Flu Syndrome 7 (0.9%) ' - 2(1.0%)

Eighty-seven patients (11.1%) of the chemonaive and fifteen (7.7%) of the previously treated patients
‘were discontinued due to adverse events. More episodes of dyspnea was encountered in the chemonaive
patients, while anemia, nausea, and vomiting were more common in the previously treated patients. No
significant difference in the humber and type of adverse events between groups was noted. With regard
to fever fifty-one patients reported episodes of serious fever, in seven sepsis was associated with the fever
and six of the seven had leukopenic sepsis with fever.

In four of 979 patients hemolytic-uremic syndrome has been suspected or documented and in two other
: patlents histopathologic. examination of renal tissue revealed changes consistent with HUS. In the TESS
review by Body System twelve (1.2%) cases of "erythrocytes abnormal" are noted and one case of
hemolytic anemia is reported. The sponsor has cautioned in the labelling that HUS may develop in patients
with impaired renal function treated with gemcitabine. ’ '

Over ninty-eight per cent of the patients enrolled in this database had some treatment related signs and
-symptoms as noted above. The following table lists the most frequent sign/symptoms which could be
_related to study dr_ug exposure selected from the line listings classified by body system.

The TESS listing found in the “Cardrovascular" area are not reported since none of the events
classifications appeared related to study drug toxicity. Myocardial infarction, congestive heart failure,
pericardial effusion, and arrhythmia are reported with about equal frequency in both the ISS group and
the pancreatic group. In JHAY a greater number of patients experienced venous thrombosis, most likely
related to the underlying disease state. In the "Body as a Whole" category the most frequently occurring
signs and symptoms are those related to the "Flu-like Syndrome" and include fever, chills, malaise, and
asthenia. Myalgia ("Musculoskeletal System") can also be included as part of this constellation. The
number of patients (21/979) who discontinued study due to this constellation of drug related symptoms
is a small compared to the number of patients (> 50%) who report these adverse side effects. Fever was
reported at least once in 44% of patients, peripheral edema (edema) in over 33%, nausea in 65%, vomiting
in 43% of patients, anorexia in 27%, constipation in 22%, diarrhea in 20%, rash in 24%, and dyspnea
in 26% with serious dyspnea in 5%. Albuminuria (41.5%), hematuria (18.6%), anemia (22%), leukopenia
(32%), thrombocytopenia (17%), increased SGOT (13%) and increased SGPT (9%). Serious adverse -
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reactions which occur in 1% or less of cases include hemolytic-uremic syndrome and drug related
pulmonary parenchymal changes (pneumonitis). In patients with preexisting hepatic disease hepatic
failure which appears to be drug related had been reported. No studies have been done in patients with
impaired hepatic function. In terms of WHO grading of non-laboratory toxicities grade ITI/IV nausea and
vomiting were reported in 105/561 (18.3%) patients. Any other grade III/IV toxicity related to drug was
reported in less than 1% of the patients.

Table 5-SR : Most Frequent Drug Related TESS by Body System

TESS by Body System No. of Patients (%)
(N <979)
Body as a Whole . 851 (86.9)
1 Fever : 432 (44.1)

Asthenia 410 (42.0)

Flu Syndrome ’ 185 (18.9)

Chills 156 (15.9)

Malaise 58 (5.9

Allergic Reaction . 11 ( 1.1

Injection Site Pain, Reaction, Inflammation. :

. Hemorrhage, Hypersensitivity 44 ( 4.5)
Cardiovascular 281 (28.7)
Gastrointestinal 823 (84.1)

Nausea ’ 633 (64.8)

Vomiting 421 (43.1)

Anorexia : 266 (27.3)

Constipation. - 214 (22.0)

Diarthea - ) 193 (19.8) -

Dyspepsia ' 53 (54)

Flatulence ' 52 (5.3)

Abnormal Liver Function Studies _ ) 45 (4.6)

Stomatitis : 42 (4.3)
Endocrine . 9 (09
"Hemic and Lymphatic System " 552 (56.4)

Leukopenia 315 (322)

Anemia ‘ ' 215 (22.0)

Thrombocytopenia : : 166 (17.0)
Metabolic / Nutritional Systems . 410 (52.1)

Peripheral Edema : 199 (20.3)

Edema ' ' ' , 130 (13:3)

Generalized Edema ‘ : 4 (04)

SGOT Tricreased _ © 103 (13.3)

SGPT Increased o : ' : - 91 (93)
Musculoskeletal . : 200 (20.4)

Myalgia ‘ o o o 130 (13.3)
Nervous System ‘ T 417 (42.6)

Somnolence : 135 (13.8)

Insomnia’ ' 103 (10.5)

Dizziness v ' 89 (9.1)

Depression _ " 80 (82

Anxiety | 68 ( 7.0)

Paresthesia ' 58 (59)

Confusion ) 42 ( 4.3)

Nervousness ' 30 ( 3.1)

Hypesthesia 15 ( 1.5).

Neuropathy o 15 ( 1.5)
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Table 5-SR: Most Frequent Drug Related TESS by Body System
Respiratory System
Dyspnea 250 (25.5)
Increased Cough 177 (18.2)
Rhinitis 81 (83)
Pneumonia 26 (2.7)
Lung Disorder ' 25 (2.6)
Skin and Appendages : 420 (42.9)
Rash : 209 (21.3)
Maculopapular Rash ’ 24 ( 3.5)
Alopecia " 134 (13.8)
Pruritus 85 (87
Special Senses 122 (12.5)
Taste Perversion 44 ( 4.5)
Amblyopia - 15 (1.5)
Urogenital System 405 (41.4)
Albuminuria . 205 (20.9)
Hematuria 182 (18.6)
Abnormal Kidney Function 8 (0.3)
Kidney Failure ‘ ) 4 (04)

Treatment Related Changes in Clinical Laboratory Evaluations

Analysis of the laboratory data for the entire group of 979 patients as well as for the 242 patients enrolled
in the pancreatic cancer studies is included in the safety analysis. Laboratory tests evaluating the
" hematopoietic system, hepatic function, and renal function were analyzed. For purposes of analysis the
Jaboratory tests were divided into two groups. For Group I lab tests (AST, ALT, alkaline phosphatase,
GGT, LDH, total bilirubin, BUN and creatinine) the tests were compared to the upper range limit of their
respective laboratory's reference range for evaluation. The upper limit of the range was normalized to
100% for data analysis purposes. For group II ( Hgb, Hct., WBC, differential counts, platelets, U/A, uric
acid, total protein, albumin, calcium, uric acid, phosphorus) the values were converted to the same
reporting units and a Common Acceptable Reference Range (CARR) was developed to analyze the lab
results. In order to detect changes in central tendency for each analyate the following were analyzed:
average differences between the endpoints and the baseline measurements, the minimum and baseline
measurements, between the maximum and baseline measurements using the baseline and follow-up results
available for the specific analyte. The Wilcoxan signed-rank test.was used in each case to test for the null
hypothesis of no treatment effect ( no change from baseline). With the use of modified box whisker plots
analyses of trends of extreme analyte values by time on study and study drug exposure were performed

for selected analytes from the ISS: database population and from the pancreatic cancer subset. '

In evaluating the hematology data a statistically significant change from baseline to endpoint was noted
in the following laboratory values: Hgb (mean fall of 1.2 gm%), hematocrit, RBC mass, WBC count,
fymphocytes, monocytes, eosinophils, and basophils. The platelet count increase (about 65% from baseline
to endpoint) was statistically significant and consistent with reactive thrombocytosis observed from cycle
3 onward. As expected the change from baseline to minimum and maximum value was statistically
significant for all hematological parameters . Box whisker plots by cycle show a gradual decrease in
hemoglobin and RBC count over time (follow-up over 10 eycles), while for the total WBC, neutrophils
and other leukocyte populations, and platelets an initial drop is seen with the first cycle and stabilized in
subsequent cycles. Examination of box whisker plots by cumulative study drug dose shows a mild
decrease in erythrocyte counts, hematocrit values, and WBC with increasing total dose. Platelet counts
did not change with increasing total dose up to 12,000 mg/m” (about four months of treatment). -
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With regard to renal function a statistically significant increase in urinary pH from baseline during
treatment was noted along with a tendency for increased BUN. Creatinine, calcium, phosphorus , and
anion gap had statistically significant minimums as compared to baseline but were not considered clinically
significant. Box whisker plots confirm a rise in urine pH from baseline value and an increase in the BUN
to the upper limit of normal. Box whisker plots indicate a decrease in anion gap, calcium, and phosphorus
concentrations from baseline over time which is not clinically significant and probably reflects decreases
in serum proteins due to the underlying disease process.

Laboratory tests which reflect hepatocellular and biliary function are positively statistically significantly
elevated (baseline to maximal value) with gemcitabine therapy and include AST, ALT, alkaline
phosphatase, and bilirubin. Two-thirds of patients had elevation of at least one liver function study with
grade III/IV elevation seen 9 - 10%. Study discontinuation due to liver function abnormalities occurred
in about 0.5%. Total protein and albumin are statistically significantly decreased (baseline to minimal
value) probably due to the underlying disease state or possibly due to drug related decreased hepatic
synthesis. Box whisker plots show that the distribution of maximal values is 4- 25 times the upper
reference limit for AST in cycle 1 and decreases in the following cycles. ALT follows a similar pattern
“although not as pronounced as for AST. Box whisker plots by cumulative drug dose shows that ALT/AST
elevation occurs at all doses levels from < 3000 mg to > 12000 mg. With regard to maximal and minimal
changes for liver function studies (ALT, AST, and alkaline phosphatase) from baseline value, change is
difficult to appreciate with the graft used since the y-axis is divided by 200 ‘percentage point increments
from zero to 3-7000%. The maximal values for each LFT tends toward the upper limit of normal over
a ten cycle follow-up for the treated group.

In evaluating the laboratory data using WHO criteria the following table provides information about the
incidence of grade ITI/VI laboratory toxicity for the 979 patients included in the safety analysis.

Table 6-SR: Number (%). of Patients Experiencing WHO Grade II/IV Laboratory Toxicity

Labor#tory Test No. of Patients with Lab Value No. of Patients with Gr. IIVIV Toxicity (%)
Alkaiinel%osphat#se . 959 81 (8.4)
Alanine 'l:ransaminase . : 772 ’ . 74 (9.6)
Aspartatg Transaminase 919 ' 78 (8.9)
1 Bilirubin o 956 25 (2.6)
BUN ‘ 904 0
Craiine | s | Loy
Hemoglobin | 967 79 (82)
White Blood Count R 967 o ‘ 90 (93)
‘chnicnted Neuir;sphils _ | _ 947 _ 241 (25.4)
Platelets o 967 51 (53)

In conclusion, decreases in hemoglobin, hematocrit and erythrocyte counts were seen over time with |
gemcitabine treatment. White blood counts decreased during the first cycle but then stabilized. No
cumulative white cell toxicity either in terms of increasing nadirs or progressive decrease in total white
count was seen, nor was any cumulative platelet toxicity observed. While a rise in urine pH is seen, no
anion gap was detected with.continued treatment. BUN rises to the upper limit of normal, but not increase
in creatinine was seen. Liver functions were elevated above the upper limit of normal with treatment in
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many patients but no cumulative effect was seen and maximal values tend to revert to normal over time.
No difference was detected between the pancreatic cancer subgroup and the entire group in terms of
laboratory values.

Gemcitabine Safety in the Elderly

Table VI contrasts the difference in adverse effects by age. In the integrated Safety Analysis a special
subsection is devoted to the elderly since this drug has reduced clearance in the elderly (and in women).
The amount (median, mean, range) of drug in mg/m® which each age group received can not be
determined from the analysis so that, while the safety profiles appears similar in both age groups, the
profiles may be based on different levels of drug exposure. With regard to the WHO grading no
differences were observed in the number of Grade III/IV toxicities between the patient population less

than age 65 and greater than age 65.
Table 7-SR: Comparison of Adverse Effects by Age
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Parameter <Age 65 > Age 65
No. of Patients (%) 651 (66.5) 328(33.5)
Cycles of Therapy
Median 3.0 3.0
Mean 3.5 34
Maximum 38 18 -
Most Common Number 2 2
No. of* Serious Adverse Events (%) 240 (36.9) 116 (35.4)
| Most Frequent Serious AEs
Anemia 37 (57 12(3.7)
Vomiting 36 (5.6) 14(4.3)
Dyspnea 33 (5.1) 15(4.6)
Fever 33 (5.1) 18 (5.5)
Nausea 33 (5.1) 11(34)
Asthenia 14 (2.2) 5(1.5)
Dehydration 13 (2.0) 9(2.7)
~ Edema, Peripheral Edema .19 (29) 9(2.7)
Study Discontinuations 68 (10.4) 34(104)
Most Common Reasons
Asthenia 6(09) 5(1.5)
Nausea and Vomiting 4 (0.6) 2(0.6)
Fever 3(0.5) -
Abnormal LFTs 3(0.5) 2(0.6)
Edema 3(0.5) 2(0.6)
Dyspnea 203) 4(1.2)
" Common Treatment Emergent Signs and Symptoms. No. of Patients (%) No. of Patients (%)
’ Nausea ’ 440 (67.8) 193 (59.0)
Vomiting 305 (47.0) 116 (35.5)
Fever 289 (44.4) 143 (43.6)
Asthenia 269 (44.4) 141 (43.0)
Leukopenia 222 (34.1) 93 (28.4)
Anorexia 163 (25.0) 103 31.7)
- Dyspnea 163 (25.0) 87 (26.5)
Anemia 149 (23.0) 66 (20.1)
Albuminuria 148 (22.7) 57(174)
Rash 144 (22.1) 65(19.8)
Headache 135 (20.8) 56 (172)
Hematuria 131 (20.1) 51(15.5)
Flu Syndtome 130.(20.0) 55(16.9)
Diarrhea . 114 (17:5) 79 (24.2)
Periphieral Edema, Edema 200 (30.7) 129 (39.3)
Thrombocytopenia 99 (15.2) 67 (20.4)




Pulmonary'Toxicity

Seven patient were observed to have interstitial pneumonia, pulmonary fibrosis, or nodular infiltrates
‘considered secondary to drug therapy. Fifteen patients had dyspnea within twenty-four hours of
gemcitabine therapy with no other explanation for the dyspnea. Nine patients who were noted to have
dyspnea within twenty-four hours of gemcitabine administration had the dyspnea ascribed to disease
progression in the absence of pleural effusion, pericardial effusion, or previous history of dyspnea due to
pulmonary disease.

Renal Toxicity

Forty-two patients (1.7%) from a total population of 2,429 patients are considered by the applicant to
. have drug related disease. The following table (Table 8-SR) categorizes the type of renal related
dysfunction associated with gemcitabine or the gemcitabine combinations where N is the number of
patients at risk.

Table 8-SR: Renal Abnormalities Associated with Gemcitabine Containing Regimens

Number of Reports/ Chemotherapy Regimen
- Type of Abnormality -
: - Gemcitabine Alone Gemcitabine Gemcitabine Gemcitabine
(N =2429) +Vindesine +.Cisplatin + Carboplatin
(N =2096) ' N=42) N =36) N=3)
Abnormal Renal Function 5 3 5 0
Renal Failure v 20 ' 1 0 0
Acute Renal Failure 4 0 ,' 2 0
Uremia 3 ' 0 ' ‘ 2 1
'{ Hemolytic Anemia » 4 0 0 0

For seven patients more than one type of renal abnormality is reported. In the four cases of renal
dysfunction / renal failure associated with vindesine microscopic and/ or gross hematuria was involved and
death due to drug related renal failure occurred in one patient. Hemolytic-uremic syndrome could not be
confirmed. Five cases of HUS or suspected HUS occurred in patients treated with gemcitabine alone. One
patient treated with gemcitabine and carboplatin developed hemolysis and renal failure and died from renal
failure. For the seven patients who developed renal abnormalities on a gemcitabine-cisplatin combination,
cisplatin was judged to be the responsible agent in all cases.

SUMMARY:

Over two thousand patients have had exposure to gemcitabine alone or in combination with other agents
utilizing a variety of dosing schedules. Information about the safety of the weekly dosing schedule with
doses ranging from 800 - 1250 mg/m? for gemcitabine is available from a 979 patient database. Five drug
related deaths occurred which, in the reviewer's judgement, were definitely related to gemcitabine
treatment: three related to pulmonary toxicity, one due to neutropenic sespis, and one due to cardiac
arrest while receiving drug. One hundred two.patients in the 979 patient data base discontinued treatment
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due to adverse events either related to disease or to therapy. In fourteen cases drug related adverse events
could definitely be documented to be the reason for study discontinuation. About thirty per cent of the
patients reported at least one treatment related serious adverse event. Adverse events associated with
gemcitabine include nausea (65%), vomiting (43%), diarrhea (19%), edema ( ~ 33%), rash (21%) ,
dyspnea (25%), and "flu-like syndrome" (19%) which may be manifested by any of the following: fever

(44%), chills (19%), myalgias (13%), malaise (16%). The principal laboratory ‘toxicity is

myelosuppression (56%) with leukopenia, neutropenia, anemia, and less frequently thrombocytopenia.
Myelosuppression is usually grade I/IT and is readily reversible. Other significant laboratory abnormalities
include elevated liver function studies (4.6%) including SGOT and SGPT and urinary abnormalities (39%)
including hematuria and proteinuria.

Comparison of toxicities by age did not show a difference in distribution of toxicities in the population
over age sixty-five and those less than sixty-five. No information is included about the total cumulative
dose in each age group or the cumulative dose per cycle by age group. No definitive statement about
safety in the elderly can be made until this information is provided. Likewise no information about total
cumulative dose and the cumulative dose per cycle is provided so that definition of a dose - toxicity curve
is difficult. Only anecdotal information is available about the safety of gemcitabine in patients with
impaired renal or hepatic function. From a few reports impaired hepatic function appears to greatly
enhance toxicity. Hemolytic-uremic syndrome has been documented with this drug and the sponsor

‘advises that "gemcitabine should be used with caution in patients with impaired renal function. It should
- be discontinued at the first signs of any evidence of microangiopathic hemolytic anemia such as rapidly

falling hemoglobin with concomitant thrombocytopenia, elevation of serum bilirubin or LDH...". Based
on the information provided in the NDA the safety profile of this drug is acceptable.
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MEDICAL OFFICER REVIEW: NDA 20509, AMENDMENT B2

NDA: 20509
AMENDMENT: B2
SUBM. DATE: March 13, 1996
DRUG: Gemcitabine (Gemzar®
APPLICANT: Eli Lilly and Company
Indianapolis, Indiana
REVIEWER: G.A Schechter, M.D.
DATE: April 18, 1996

REVISED: April 26, 1996

In response to Comments and Deficiencies from the Clinical and Pharmacology /Toxicology and
the Clinical Comments on the Four Month Safety Update the applicant, Eli Lilly, submitted a two
volume amendment which addresses the labelling and safety issues. The applicant's responses to
the Clinical Deficiency Comment section from the NDA and the Clinical Comments from the Four
Month Safety Update Review are presented in this document. The original comments transmitted

" to Eli Lilly (Comment #-), review of the applicant's responses to each of the comments
(Applicant's Response), and the clinical reviewer's response (FDA Response) are included in this
document. ’ '

1. NDA SAFETY DATA :

Comment #1: In the Overall Safety Review Section, information about drug toxicity is reported
by number of cycles but not by dose range/cycle. The median total dose ( in
mg/m’) and the range of total dose as well as the median dose (mg/m?) per cycle
and range of dose per cycle (in mg/m* ) for each cycle, the number of patients at
risk, and the drug related toxicity grading and treatment emergent signs and
symptoms for these different dose ranges should be correlated. Since the clearance
of this drug is reduced in the elderly and in women, the number of treatments/cycle
1s variable, and dosage reductions occurred in many patients a dose/toxicity

~ correlation is needed to accurately define Gemcitabine's toxicity profile.

Additional information must be provided to show that a dose of 1000 mg/m”
weekly three out of four weeks is safe in the elderly, especially in elderly women,
since the clearance of drug is markedly reduced in this population. Please provide
more information on the number of elderly men and woman exposed to drug, the
total dose to which each patient was exposed, the dosing schedule on which the
patient was treated, the toxicities observed by total dose, and information on dose
reductions due to toxicity in subsequent cycles of therapy in this. age group.

Review of the Safety Data:



Review of the Safety Data:
The safety data was divided into four attachments.

Attachment [ PartI:

Description: In the Tables in Attachment 1 Part I the overall WHO Grade 3/4 Laboratory
toxicities for pancreatic cancer patients and for patients with other tumor types is presented.
Laboratory tests which are included for toxicity grading are: alkaline phosphatase, ALT, AST,
bilirubin, BUN, creatinine, hemoglobin, WBC, segmented neutrophils, and platelets. The
incidence of gr.3/4 toxicity by cycle is reported for (a) male pancreatic cancer patients < age 65,
(b) male pancreatic patients >65, (c) female pancreatic cancer patients < 65, or, (d) female
pancreatic patients >65. The number of patients at risk /cycle, median dose (mg/mz)/cycle the
dose range /cycle (mg/m?), number of patients with grade 3/4 toxicity/ cycle is reported using
four dose ranges /cycle (< 800 mg, 800 - 3000 mg, 3000 - 6001 mg, and > 6001 mg). Laboratory
toxicities for all other (non-pancreatic) cancer patients are presented. Tables which list the number
‘of patients with grade 3/4 toxicity by age (< 65 or > 65 years) and gender by cycle are included.
Each table contains the median dose in mg/m?, dose range ( mg/m®) per cycle, number of patients
with gr. 3/4 toxicity in each of four dosmg groups (< 800 mg, 800 - 3000 mg, 3000 - 6001 mg,
and > 6001 mg).

The number of patients at risk in each of the four dose range groups are not presented. The
number of patzents and the percent gr. 3/4 toxicity are reported for each dose range. The per
cent is derived using the entire cohort (all patients at risk for that cycle) for the demoninator
rather than the number of patients in a specific dose range group. No population distribution
is presented. As a result the incidence of serious toxicities in certain population groups is
underestimated.

In evaluation of the incidence of grade 3/4 toxicity attention was focused on doses greater than
800 mg/m’ since doses greater than 800 mg/m? will be used in practice and attention was
focused on the first six to eight cycles since after this time the number of patients at risk becomes
too small to draw any meaningful conclusions.

Review: Table 1 (pancreatic cancer patients) and Table 2 (other tumor type patients) provide
information about the number of patients at risk and the median dose for each of the four groups
as determined by age and gender. '



Table 1: Number of Pancreatic Patients at Risk for Toxicity by Sex and Age with Median Dose / Cycle

Males <65 yrs Males > 65 yrs Females < 65 yrs Females >65 yrs
Cycle No. of Median Dose No. of Median Dose No. of Median Dose No. of Median Dose
Patients (mg/m?) Patients (mg/m?) Patients (mg/m?) Patients (mg/m?)
1 98 3000 45 4000 57 3250 44 4000
2 67 2750 29 3000 39 2509 26 | 2467
3 42 2663 21 2985 25 2500 19 2625
4 28 2750 15 2500 19 v 2379 13 2062
5 25 3000 9 3125 14 2625 - 9 2521
.6 21 2985 7 3171 9 2500 6 2409
7 14 2894 6 3086 ST 2000 | 2 2264
8 10 12500 3 2633 5 1500 2 2000

Table 2: Number of Non-Pancreatic Cancer Patients as Risk by Age and Sex with Median Dose per Cycle

Male <65 yrs. Male > 65 yrs. Female <65 yrs. Female > 65 yrs.
Cycle | No.of Median Dose | No. of Median Dose No. of Median Dose | No. of Median Dose

Patients (mg/m*) Patients (mg/m?) Patients (mg/m?) Patients (mg/m?)

1 305 2500 132 2500 - 220 2400 78 2400
2 261 3000 118 3000 183 2400 69 2572
3 185 3000 72 3000 118 2400 . 48 2500
4 138 3024 46 | 3000 96 2400 38 2450
5 90 3000 32 . 3475 62 2400 22 2467
6 - 58 3000 24 3525 39 3333 16 2749
7 | 31 3000 ‘ 7 . 2033 13 2298 ~ 10 2250
8 .| 25 3000 15 1208 1 2499 10 _ S 1735

In general after the first cycle the median dose in women of all ages is lower than in men. The
percentage of patients who continue onto the next cycle of treatment is quite similar in all groups
with both kinds of cancer. Men > age 65 have a greater degree of dose reduction / cycle after the
first cycle as compared to men < age 65. Women < age 65 have a greater degree of dose
reduction / cycle as compared to men < age 65. Women > age 65 have the greatest degree of
dose reduction of any group after the first cycle. Pharmacokinetic studies indicated reduced
clearance in the elderly and in women with women > age 65 having about 50% less clearance
than men < age 65. The differences in the median dose in the various groups as well as the degree
of dose reduction for patients in each of the four age / gender based groups support the



pharmacokinetic data. The information about the difference in median dose must be kept in mind
when comparing the incidence of Grade 3/4 toxicities by age and sex in pancreatic cancer patients
and patients with other tumor types.

No evidence of cumulative toxicity is seen with liver function studies (ALT. AST, alk.
phosphatase, bilirubin) at any dose level in either sex at any age. No increase in gr. 3/4 alkaline
phosphatase, bilirubin, or ALT is noted in any of the groups. Increased occurrence of gr. 3/4 AST
elevation in men with pancreatic cancer > 65 as compared to men with pancreatic < age 65. An
increased occurrence of AST elevation in women with pancreatic cancer > age 65 is also noted.
In patients with other tumor types women appear to have more early (cycle 1,2) gr. 3/4 toxicity
then men. Renal function (BUN, creatinine) is not affected over time regardless of dose level. No
difference in the incidence of toxicity is observed between any of the groups.

- Gr. 3/4 hemoglobin toxicity is reported in all groups but no increase in toxicity is discernable in
older patients or women as compared to men. Grade 3/4 leukopenia is reported for more cycles in
a higher percentage of women as compared with men. The per cent incidence doubles over the
first three cycles in women >65 with pancreatic cancer. An steady increase in grade 3/4
leukopenia is observed in women < age 65 with other tumor types. An increase in the incidence of
grade 3/4 neutropenia is seen in women as compared to men despite the lower median dose. The
figures suggest that gr. 3/4 neutropenia may be slightly more frequent in elderly women as
compared to women < age 65. Men >65 with pancreatic cancer have a lower incidence of grade
3/4 neutropenia as compared to their counterparts less than age 65. For other tumor types the
incidence in men of all ages is the same and less than women in the same age group. With regard
to grade 3/4 thrombocytopenia increased incidence is seen the both males and females > 65 years
in cycle 1-3 as compared their counterparts less than age 65.

Attachment 1 Part 2:

This attachment deals with specific toxicities (WHO grade 3/4 diarrhea, hematuria, infection,
nausea and vomiting, and proteinuria) for which causality was assigned (toxicity due to study
drug) or causality was not assigned (toxicity possibly caused by study drug, but could be due to
other factors). Table 3 and Table 4 contain information on the number of patients per cycle, the
median dose (mg/m®) per cycle in each group: males <65, males > 65, females < 65 and females
> 65 years.

Review of Table 3 indicates that by treatment cycle the median dose in women is usually from
25-50% lower than their male counterpart. In Table 5 no difference in the median dose is
observed in cycle one. After cycle one the median dose is frequently lower in women although not
to the degree seen in the Causality Assigned group.
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Table 3: Median Dose (mg/m?) and No. of Patients per Cycle with Grade 3/4 Clinical Toxicities, Causality Assigned

Males < 65 years Males > 65 years Females < 65 years Females > 65 years
No. of Median Dose No. of | Median Dose | No. of Median Dose No. of Median Dose
Patients -(mg/m?) Patients (mg/m?) Patients (mg/m?) Patients (mg/m?)
Cycle
1 238 3000 71 3750 191 2400 65 2500
2 193 3000 56 3750 153 2400 45 2500
3 128 3000 44 3750 104 2400 39 2500
4 95 3360 27 3600 86 2400 30 2400
5 65 3000 19 3750 54 2450 17 3006
6 45 3000 15 3600 36 3000 13 3000
7 21 3000 3 3750 12 2149 6 1820
8 18 3000 1 4500 10 2250 6 1735

Table 4: Median Dose (mg/m?) and No. of Patients per Cycle with Grade 3/4 Clinical Toxicity, Causality Not Assigned

Males < 65 years Males > 65 years Females < 65 years Females > 65 years
Cycle | No.of Median Dose No. of Median Dose | No. of Median Dose No. of Median Dose
Patients (mg/m%) Patients (mg/m?) Patients (mg/m?) Patients (mg/m?)
1 165 .. 2404 106 2400 86 2400 57 2400
2 135 2969 91 2500 69 2400 50 2506
3 99 2880 49 2504 39 2504 28 3000
4 71 2892 34 2920 29 2379 21 2500
5 50 . 2998 22 2656 22 2187 14 2261
6 34 3087 16 2875 12 3346 9 2500
7 24 3315 10 2663 8 2854 6 2764
8 .17 2404 7 7 7 3313 6 - 3455 6 2000

In reviewing toxicities the number of patient at risk per dose level range / cycle is not reported in
any groups hence the relative number of serious toxicities can not be appreciated. No difference
in the incidence of Grade 3/4 hematuria (three incidents), grade 3/4 proteinuria (six incidents), and
grade 3/4 infections (fifteen incidents) is detected between groups. The incidence of nausea and
vomiting is increased in all cycles in both causality assigned and causality nonassigned women <
age 65 despite lower median doses/cycle. Increased reporting by this population may be the
reason or reduced drug clearance in women could be another reason. In women > 65 years the
incidence of nausea and vomiting is similar to that of males > 65 and less than males < 65.
Surprisingly the incidence in elderly men and women is less than reported for males < 65.



Possibly this reflects increased use of antiemetics in the > 65 age group. A slight increase in
grade 3/4 diarrhea is seen in the males >65 and in women of all ages as compared to males < age
65.

Attachment 1 Part 3:

In this section the Treatment Emergent Signs and Symptoms (TESS) are reported by age and sex
for all patients in the ISS Database. In Table 5 the number of patient at risk per cycle by subgroup
(males < age 65, males > age 65, females < age 65, and females > age 65) is reported.

Table 5: Median Dose (mg/m®) and Number of Patients at Risk by Age (<65 ,> 65 years) and Sex , TESS Data

Males < 65 years Males > 65 years Females < 65 years Females >65 years
Cycle No. of Median Dose | No. of Median Dose | No. of Median Dose No. of Median Dose

Patients (mg/m?%) Patients (mg/m%) Patients (mg/m?) Patients (mg/m?)

1 430 2842 177 2941 277 2400 122 2402

2 329 3000 147 , 3000 222 2400 95 2500

3 226 3000 94 3000 143 2400 67 2500

-4 167 3000 61 ‘ 3000 115 2400 51 2400

-5 115 3000 41 3171 76 . 2400 . 31 2521
6 79 3000 31 3450 48 3038 2 2500

7 45 3000 - 13 3000 20 2149 12 2250
8 35 3000 8 2473 16 2495 12 1735

The incidence of selected treatment emergent signs and symptoms [diarrhea, dyspnea, fever, flu
syndrome, hematuria, infection, nausea, peripheral edema, rash, and vomiting] are reported for
each of the above groups by dose ranges : < 800 mg/m? 800-3000 mg/m’ 3001-6000 mg/m’,
and > 6001 mg/m®. The incidence / cycle for the first six consecutive cycles is reported. After
- cycle six incidence may not be reported in some subgroups or incidence for a later cycle is
reported. For each group (ie. male < 65 years, male > 65.) for each cycle from 2- 32% of the
TESS were reported without information about the dose of drug /cycle

With regard to gastrointestinal -related signs and symptoms for the first six cycles, an increased
incidence of nausea is observed over time in all four groups. A slightly higher incidence of nausea
_is noted in women especially women >65 years. The incidence of vomiting is less in men >65
years as compared to the other three groups. The incidence of vomiting is similar in men < 65
years and women of all ages despite the 18-40% difference in median dose. With regard to
diarrhea a definite increase in incidence is reported in those over sixty-five of both sexes as
compared to those < age 65. An increased incidence of diarrhea is seen in women as compared to
men in cycles 1-3. The highest incidence is seen in women > 65 for cycles 1-3 and 6.




No difference in incidence of infection is noted when analyzed by sex and age. No difference is
observed with regard to the incidence of "fever" or "flu syndrome". The incidence of dyspnea
increases over the first six cycles in all groups. Dyspnea appears more often in the elderly in later
cycles. Rash is most likely to occur in the first cycle of therapy ( possibly explained by the use of
premedication in subsequent cycles) and the incidence is similar in all groups. Peripheral edema
occurs more frequently in the elderly and the incidence increases over successive cycles. No
difference in incidence based on gender is noted. With regard to the incidence of hematuria no
difference is detected between the four groups.

Attachment ] Part 4

The four section of this attachment presents data as to dose escalation, dose reduction, and dose
omissions due by age for all cycles of therapy. In Table 6 the number (%) of patients < 65 years
or > 65 years who experience a change in dose is presented.

_ Table 6: Percentage of Injcétions/ Cycle in Patients < Age 65 ,> Age 65 with Dose Escalations, Reductions, or Omissions

Dose Escalation Dose Reduction Dose Omissions

Cycle Pts. <65 yrs. Pts. > 65 yrs. ’ Pts <65 yrs. Pts. > 6,5‘yrs.‘ Pts. <65 yrs. Pts. > 65 yrs.
1 0.2 02 10.2 9.2 52 6.5

2 28.1 30.3 12 14.2 - 46 5.4

3 377 372 127 189 62 7.1

4 36.7 375 142 216 66 75

5 413 427 167 | - 202 8.5 103

6 456 46.8 12.7 237 93 5.1

7 443 38.7 193 33 | ns 53

8 453 474 23.6 333 s 8.8

No difference in dose escalation is noted for those < age 65 and those over 65 years. Dose
reductions occurred more often patients > 65. The number of omitted doses is similar in both age -
group except for cycle 6.

Table 7 presents the three most common reasons for dose reduction for the first six cycles by
age. No information about dose reduction by gender is provided. Table 8 present the major
reasons for dose omission by age. Unfortunately the third most frequent reason glven was
"Comment" so that the actual reason for dose reduction is unknown.



Table 7: Three Most Common Reasons (%) for Dose Reductions by Age for Cycles 1-6

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6
Age <65 > 65 <65 >65 <65 > 65 <65 > 65 <65 >65 <65 >65
REASON:
Leukopenia 65.5 |- 489 555 30.6 40.9 ~43.8 354 29.6 229 44.4 26.1 353
Thrombo-
cytopenic 20.7 26.7 17.0 13.9 13.6 22.0 15.4 25.9 20.8 27.8 17.4 294
Comment 5.5 156 19.0 239 23.9 244 24.6 37.0 333 278 47.8 353

The most frequently gtven reason for dose reduction was leukopenia. In the < 65 age group dose
reduction for leukopenia is more common then in the > 65 age group. The number of omitted
doses due to leukopenia is similar in both groups. In the elderly dose reduction for
thrombocytopenia occurred more often. Thrombocytopenia was also a more frequent cause of

dose omission in the elderly. No information was provided for age and gender.

Table 8: Four Most Common Reasons for Dose Omission by Age for Cycle 1-6

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6
Age <65 >65 <65 >65 <65 > 65 <65 >65 <65 _ >65 <65 >65
REASON:
Leukopenia 29.2 2838 15.8 17.9 186 9.1 73 - 102 | 333 11.4 25.4
Thrombo-
cytopenia 42 102 26 20.5 14 12.1 73 38 8.2 45 143 —
Comment 25.8 25.4 40.8 25.6 55.7 333 40.0 462 408 | 409 429 55.9
Attachment 2:

In this section the data tables to support the Adverse Reactions section of the label were
presented. These data were reviewed and provide correct information about the incidence of
“adverse reactions. '

Attachment 3:

This attachment contains copies of the references cited in the label.

- Summary of Safety Information:

From the information contained in the Safety Review Amendment gemcitabine is not as well
tolerated in the elderly and women as compared to males < age 65. Information on
differences in median dose, increased dose reduction in persons > age 65, an increase in certain
toxicities despite a reduction in median dose for a particular group support a difference in
tolerability based on gender and age . Since the number of patients in each dose range group for
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each cycle is not presented the extent to which certain toxicities are increased in each subgroup
(male < age 65, male > 65, females < age 65, and females > 65 can not be accurately estimated..

Action:
Eli Lilly will be requested to provide the number of persons at risk in each subgroup/cycle so that
a better appreciation of the degree of toxicity in certain population groups ( women < and > age

65 and men > 65). The applicant will also be requested to provide information about the dose
reduction by gender in patients < and > age 65.

Comment #2: LABELLING COMMEN TS

Comment 2a.: In the Clinical Studies Section Sentence three, paragrdp_h one should be
changed from '

— - to "A second trial _s‘tudiéd
the use of Gemzar® in pancreatic cancer patients refractory to -
" In the protocol for JHAY no "allowed" FU regimens were specified.

Applicant's Response: The applicanf accepts the revision as proposed by the agency.

Agency Comment: Delete - ‘ and substitute " previously treated' ——— Ina
fax dated 4/15/96 Eli Lilly agrees to delete - ———and substitute "previously
treated :

Comment 2b. :Sentence one, paragraph two which reads *

"The primary efficacy 'ﬁaramétef in these studies was clinical benefit response which
- _ - —_based on analgesia consumption, pain

intensity, performance status and weight change. Definitions for improvement in

these variables: ‘ — :

. Applicant Response: The applicant ac_cepts' the revision with the following addition:

"Definitions for improvement in these variables were formulated prospectively during

FDA Response: FDA agtees with the inclusion of this phrase in the Clin_ical_ Studies section. In
addition the underlined phrases need to be added whenever Clinical Benefit Response is defined
since the definition for Clinical Benefit Response changed after week 12 on study.

9



"The primary efficacy parameter in these studies was clinical benefit response which is a

7 . The applicant may desire to reword this paragraph with the understanding that
Clinical Benefit Response as defined in the protocol must be included in the label.

Comment 2c.: The sentence in section ii) which reads

‘ "the patient was stable
on all of the aforementioned parameters, and showed a marked, sustained weight
gain —————— not due to fluid accumulation. " The sponsor has not provided

| Applicant's Response: The applicant accepts this revision with the addltlon of the followmg
phrase (indicated by bolded 1ta11c1zed letters):

"the patient was stable on all of the aforementioned parameters, and showed a marked,
- sustained weight gain - — not due to fluid
accumulation."

FDA Response: FDA agrees with inclusion of the additional phrase.

Comment 2d.: In the third paragraph of the Clinical Studies section the following
sentences should be changed from -

Apphcant s Response The applicant accepts the change proposed by the agency with the
addmon of the following phrase

FDA Response: FDA agrees with the pfopOsed change in wording.. -
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Comment 2e.: In Table 3 on page 6, the following changes should be made:

1. I e e e e

1.

1t

iv.

vi.

Applicant's Response: Lilly sent a revised data table using different point estimates and ranges.
Lilly requested that the survival probabilities continue to be included in this table. Lilly requests
that the range for the various point estimates be omitted. The applicant did omit the response rate
information.

FDA Response: The agency has requested  a printed copy of the applicant's data sets for JHAY
-and JHAZ. All dates will be checked against the Agency's data set and any discrepancies checked
-against the case report forms. A copy of the corrected data set will be provided to the applicant.

The point estimates, ranges, confidence intervals, and Kaplan Meyer curves will be recalculated

using this data set. A copy of the agency's final data set will be provided to the applicant and as an

amendment to the medxcal oﬂicer s NDA review. The statistics from this review will be used in
the label.

With regard to inclusion of the survival probabilities and ranges in the label the agency requests
that the Kaplan-Meyer survival curve be used in place of survival probabilities for any particular
time point for both studies (JHAY and JHAZ) since this is the most accurate presentation to the
data. Likewise the most accurate presentation of the course of Time to Progression and the Time
to Treatment Failure would be a Kaplan-Meyer plot. The applicant notes that surv1val

i1



probabilities were used in the Intron A labeling. These probabilities were based on cohort of 278
patients followed for > 8 years. In the Nalvelbine label the statistics were based on a study
population greater than 600 patients. Survival probabilities for Gemzar at one year reflect
information on five patients who had difference stages of disease at study entry.

Comment 2f.: In the next paragraph the following sentence: -~ -

i

The sentence might be better .word'ed as follows: -

e

e

Applicant's Response: Lilly agrées to accept the proposed wording.

Agency Comment: Several times in the Clinical Studies section (paragraph 1, sentence 2;

paragraph 5) ——— ——— is used. The data in the CRFs did not document '

. . - —~, ~must be
deleted unless the applicant can provide documentation of : ——————=——state for all patients
enrolled on JTHAZ- _— '

Comment 2g.: 1In Table 4, the following changes should be made based on the statistics

done by the agency:
i Delét_e_ the: .
i
iil.
. e =
V. _
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Vii.

Applicant's Response: The applicaht agrees to remove the tumor response data. The applicant

requests a copy of the time to event data (SAS data set). The applicant requests that the time to
event data be measured in months rather than days.

FDA Comment: Please see the comments in section 2e. regarding the statistics..

Comment 2h.: The following sentences should be revised:

Applicant's Response: The applicanf had decided fo delete this paragraph from the label.

Comment #3: In the' Indications and Usage Section:

Applicant’s Response: The applicant agrees to delete the comment.
Comment #4: In the Warnings Section, a statement should be added about the possibility of
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Hemolytic-Uremic Syndrome particularly in patients with preexisting renal
impairment.

Applicant's Response: The applicant declines to include a statement in the Warning Section
about the possibility of HUS (Hemolytic-Uremic Syndrome) since the reported incidence in only
0.25% and only two patient required dialysis.

Agency Response: Since the actual incidence is likely to be under reported and some patients
may not have full blown HUS, a sentence MUST be placed in the Warning sections.

Comment #5: 1In the Laboratory Tests Subsection, a phrase indicating that renal and hepatic
function should be evaluated prior to initiation to therapy with Gemcitabine should
be included.

Applicant's Response: The applicant agrees to revise this sentence as follows:

* "Laboratory evaluation of renal and hepatic function should be performed prior to
initiation of therapy and periodically thereafter.” g

Comment #6: In the Precautions Section, the following changes are necessary:

a. The pregnancy category is incorrect. See pharmacology review.

b. A section entitled Drug Interactions needs to be included with information
provided about recognized drug interactions, if known. (See Biopharm
comments.) ' '

Applicant's Response: The applicant agrees to "Pregnancy Category D" classification as
required by the Agency for chemotherapeutic agents. The applicant agrees to add a section for
drug interaction which reads as follows: ° -

FDA Respon&é: The agéncy égreés with the applicant's addition to the label.

Comment #7: The Adverse Reactions Subsection, as written, does not accurately describe the
toxicities of Gemcitabine. The information contained in this section can not be verified from the
NDA. The following information should be included in this section in tabular form:

- a. A table must be included which lists all the common toxicities which were graded
using the WHO Common toxicity criteria and reported for Gemcitabine, the
number of and % incidence of each of these toxicities in the 979 patients treated on
the weekly schedule, the number of and % incidence of the same toxicities in the
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244 pancreatic cancer patient data base along with the number and % incidence of
Grade IIV/IV toxicity in this population. If the sponsor wishes to include the
information on the group of 565 patients who had only drug related toxicities
graded, another column containing the results from this group can be added to the.
table.

b. A brief narrative about specific toxicities must include information about how the
overall incidence of each toxicity (number / number at risk, %) and the % with
each grade of toxicity were determined. Continue to include in the narrative a
description of study discontinuations and life threatening adverse reactions.

Applicant's Response: The applicant has included Table 5: Selected WHO-Graded Adverse

Events in Patients Receiving Gemzar" which includes listings for all toxicities with a greater
than 10% incidence in all patients and a separate listing for pancreatic cancer patients.
Information about the number of patients discontinued due to AEs is included in the table.
The data in this table is accurate and acceptable to the agency.

In the narrative portion of the Adverse Reaction section the following sentences MUST be
revised: '

1.) In the Hematologic section delete the sentence : '
- — . The sponsor may wish to replace this with a phrase such as.” -

2.) In the Gastrointestinal subsection delete the following sentences: ——

3.) In the Pulmonary section delete the following sentences:

to read: "Rarely pulmonary;——»-

4.) In the "Flu-like Symptoms" subsection delete the following séntence:

5.) In the Neurotoxicity section amend the following sentence
to read

— T —

Comment #8: In the Adults Subsection, delete paragraph 4 which reads
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Applicant's Response: The applicant agrees to delete this sentence.

Comment #9: In the Elderly Patients Subsection, provide evidence to prove that Gemzar® is
well tolerated in the elderly by relating total dose mg/m? with the occurrence of
toxicity. The data provided in the NDA is not adequate to determine if
Gemcitabine, at the dose recommended in the label, is safe in the elderly.
Information must be provided about the total dose per cycle, number of dose
reductions or missed doses per cycle, and total dose of drug in mg/m* administered
in patients >65 as compared to patients age 65 or less. Analyses which relate total
dose, doses per cycles, and degree of toxicity should be provided by sex and age
(males <65, males >65, females <65, females >65) since clearance is markedly
reduced in females and patients greater than age 65.

See Comment # 1 for evaluation of safety in the elderly. The applicant proposes that the
following paragraph be added to the Precautions section :

and the applicant proposes to remove any comment about the reduced clearance the women and
the elderly from the Dosage and Administration section. The applicant proposed removal the
caution about Gemzar® patients with hepatic and renal failure from the Dosage and
Administration section.

Agency Comment: DELETE the first sentence —~
) Include information in this section about the increased frequency of ‘
thrombocytopenia in the elderly as compared to patients under sixty-five. The agency notes on
review of the safety data that the median dose per cycle was decreased by 18 - 40% in women of
all ages as compared to men, but the incidence (%) toxicity per cycle was similar or increased in
women as compared to men. The incidence of dose reductions for all cycles after cycle 1 was
greater in the elderly than in those less than age 65. No information about dose reduction by
gender was provided in the safety amendment. The agency requests information about the
incidence of dose reduction / omission per cycle for the following groups: men < age 65, men >
age 65, women < age 65, and women > age 65.

- Comment # 10: The Subsection title Children should be retitled Pediatric Patients in
' keeping with the regulations.
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‘Applicant's Response: The applicant has decided to omit the subsection labelled
~ from the Dosage and Administration Section since Gemzar has not been approved for

use inthe ;- ~————————  Inthe Precautions section of the label the sponsor proposes the
following subsection:

" Pediatric Patients: Gemzar has not been studied in pediatric patients. Safety and
effectiveness in pediatric patients have not been established. "

Applicant's Response: The labeling change is acceptable to the Agency.

Comment # 11: In the References Section, references no. should be deleted.

Applicant's Response: The applicant has deleted the original ~——, and has added eight
new references. The applicant is advised to delete
and to have the citations noted in the label available on request.

Comment # 12: The applicant has deleted
substituted human data.

from the Overdosage section and has

Agency Response: The substitution of data about human doses of 5700 mg/m? is acceptable.

II. REVIEW: APPLICANT'S RESPONSE to CLINICAL COMMENT from FOUR MONTH |
SAFETY UPDATE REVIEW

Comments Transmitted to Applicant:

1. In order to determine if an increase in adverse events has occurred over this reporting
period, information should be provided on the total number of patients at risk (under
treatment) for each of the adverse events reported during this one hundred twenty day
period.

2. Please provide additional information about all patients who have received Gemgcitabine
" with concurrent radiation therapy. How many patients have been treated with radiation
- while on Gemcitabine? Information about the type and stage of malignancy, the amount
of Gemcitabine exposure in mg/m? the type and dose of radiation therapy which was
- given in combination with Gemcitabine therapy, and the type, nature, and duration of the
toxicity(s) observed is requested. If significant potentiation of toxicity is found when full
dose Gemcitabine is used in combination with certain types of radiation therapy this
information must be included in the label. |
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Review of Applicant's Response:

Comment #1: Eli Lilly has submitted a listing in tabular form which shows no increase in the
incidence of adverse reactions in the 733 patients treated from 1/01/95-5/0195 as compared to the
2884 patients treated form 3/01/83-5/01/95. The applicant concludes that no new information has
appeared which would require revision of the labeling.

FDA Response: The agency agrees that no new adverse reactions and no increase in adverse
reactions were reported during the first Safety Update.

Comment #2: The applicant reviewed the electronic data base which includes 1126 patients. No
information on radiotherapy was available on 544 patients. Of the remaining 582 patients, thirty-
one received radiotherapy either during or on completion of therapy with gemcitabine. The 39
therapies were palliative in nature. Serious adverse events were reported in twenty-six of the
thirty-one patients. Twenty-one of these twenty-six SAEs were deaths due to tumor progression.
Four of the five remaining SAEs were not related to the use of gemcitabine and RT. In one case
the concomitant use of gemcitabine with thoracic radiation may have been responsible for the

increased severity of esophagitis. On four occasions one dose of gemcitabine was omitted during
RT. -

The applicant acknowledges that the concomitant use of "radical" radiotherapy (60 Gy over 6
weeks) and gemcitabine 1000 mg/m” weekly has been associated with severe toxicity. Concurrent
gemcitabine 300 mg/m* weekly was used with 2.0 Gy/day, five times per week for seven weeks in
patients receiving extracranial irradiation for head and neck cancers. In the first five patients acute
toxicities (RTOG Toxicity Grading) include grade 3 skin toxicity (4/5), grade 2 mucositis (4/5),
and grade 2 pharyngeal toxicity (4/5). Lilly proposes to include the following statement in the
labeling in the Clinical Studies section:

T T

- and the following subsection will be added to the end of the Precautions section:

"The — regimen for safe administration of Gemzar with therapeutic doses of
radiation has not yet been determined ' e '

FDA Response: The agency concurs with the applicant's proposals for inclusions in the labeling
about possible potentiation of toxicity with concurrent full dose RT and gemcitabine.

18



ACTION(S):

1. The additional information in the gemcitabine safety review indicates that the gemcitabine is
less well tolerated in patients >65 and in women as compared to men. No change in the

- recommended dosage is indicated but the Dosage and Administration section of the label will
contain information to indicate the possibility of increased toxicity at the recommended doses.

2. The labelling revisions/changes were reviewed. See the Problem List for those areas (Comment
# 2a, 2¢, 2e, 2g, 4,7, and 11) of the label which will need further revision.

3. The additional information with regard to the four month safety update is adequate. No new
adverse reactions were reported. No increased incidence of adverse events were noted during this.
reporting period in comparison to previous reporting periods.

COMMENTS TO BE TRANSMITTED TO APPLICANT:

A. With regard to the Safety Review Eli Lilly is requested to provide the number of persons at
risk in each dose range group in each subgroup / cycle for the following Tables:

AST Tables 1.2. 3  a,b,c,d-Cycles 1-4
Tables 1.3.3 ab,cd- " "
Leukocytes Tables 1.2. 8 a,b,c,d-Cycles 1-8
Tables 1.3.8 ab,c,d- " "
Neutrophils Tables 1.2. 9  a,b,c,d-Cycles 1-8
Tables 1.3.9 ab,c,d- " "
Platelets Tables 1.2.10 ab,c,d,-Cycles 1-8
Tables 1.3.10 ab,c,d- " "
Hemoglobin Tables 1.2. 7 a,b,c,d- Cycles 1-6
: Tables 1.3.7 ab,c,d- " "
Nausea & o
Vomiting  Tables 2.2.4. a,b,c,d-Cycle 1-8
‘Tables 3.7.  a,b,c,d-Cycle 1-8
Tables 3.10  a,b,c,d-Cycle 1-8
Diarrhea Tables3.1  ab,c.d -Cycles 1-6
Rash Tables 3.9 a,b,c,d-Cycles 1-6
Peripheral
Edema Tables 3.8  ab,c,d-Cycles 1-6
Dyspnea Table 3.2

a,b,c,d-Cycle 1-8
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in order to provide a better understanding of the degree of toxicity in certain population groups
(women < and > age 65 and men > 65).

The applicant is requested to provide information about the dose reduction by gender in patlents
<and > age 65 . (Tables 4.2 and 4.3

B. Labeling Comments:

The following areas of the label need further revision. (The original comment, the applicant's
response, and the agency's answer to the applicant's response are included for clarity.)

1) Comment #2a: In the Clinical Studies Section Sentence three, paragraph one should be
changed from

" to "A second trial studied the use of Gemzar®
in pancreatic cancer patients refractory to — In the protocol
for JHAY no "allowed" FU regimens were specified.

Applicant's Response: The applicant accepts the revision as proposed by the agency.

FDA RESPONSE: Delete : - and substitute "previously treated with FU". In
the Clinical Studies section (paragraph 1, sentence 2; paragraph 5; title to Table 4) the
_ phrase is used. Since the data in the CRFs did not document FU refractoriness

for the patients, —
L N ~——— :must be
deleted — - -
Since all patients had been treated with FU or FU combinations, use of a phrase "Gemzar
in Patients Previously Treated ~ the correct way to describe the JHAZ enrollees..

2) Comment 2c.: The sentence in section ii) which reads-

‘must be changed to: "the patient was stable on all of the
aforementloned parameters, and showed a marked, sustained weight gain/'—
not due to fluid accumulation. " The sponsor has not provided data to prove that caloric 1ntal_<e

The applicant accepts this revision with the addition of the following phrase (indicated by bolded
italicized letters):

"the patient was stable on all of the aforementioned parameters, and showed a marked, sustained
weight gain — 7 — not due to fluid accumulation.”

FDA RESPONSE: FDA agrees with the inclusion of this phrase in the Clinical Studies section.
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In addition the underlined phrases need to be added whenever Clinical Benefit Response is defined
since the definition for Clinical Benefit Response changed after week 12 on study. "The primary
efficacy parameter in these studlies was clinical benefit response which is a composite measure of

=~

——  The applicant may desire to reword this paragraph with the understanding that Clinical
Benefit Response as defined in the protocol must be included in the label.

‘3) Comment 2e.: In Table 3 on page 6, the following changes should be made:

1.

iL.

il

iv.

vi.

kY
\

FDA RESPONSE The agency requested [in a Telecon held on March 27, 1996] a printed copy
of the applicant's data sets for JHAY and JHAZ. All dates will be checked against the Agency's
data set and any discrepancies checked against the case report forms. A copy of the corrected
data set will be provided to the applicant. The point estimates, ranges, confidence intervals, and

Kaplan-Meier curves will be recalculated using this data set. A copy of the agency's final data set
will be provided to the applicant and as an amendment to the medical officer's NDA review.

21



With regard to inclusion of the survival probabilities and ranges in the label the agency requests
that a Kaplan-Meier survival curve be used in place of survival probabilities for both JHAY and
JHAZ since this is the most accurate presentation to the data. Likewise the most accurate
presentation of the course of Time to Progressioil and the Time to Treatment Failure would be a
Kaplan-Meier plot. Once the accuracy of the data set is confirmed, plots generated by both the .
applicant and the agencies should be the same. No response rates will be included in the table.

4) Comment #2g:

iL.

vi. _ >

Vil

—————

FDA RESPONSE: Please see the comments in section 2e. regarding the statistics.

5) Comment #4: In the Warnings Section, a statement should be added about the possibility
of Hemolytic-Uremic Syndrome particularly in patients with preexisting
renal impairment.

FDA RESPONSE: The applicant has declined to include a statement in the Warning Section
about the possibility of HUS (Hemolytic-Uremic Syndrome) since the reported incidence in only
0.25% and only two patient required dialysis. ‘A sentence must be placed in the Warnings
section. :
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6) Comment #7: The Adverse Reactions Subsection, as written, does not accurately describe the
toxicities of Gemcitabine. The information contained in this section can not be verified from the
NDA. The following information should be included in this section in tabular form:

a. A table must be included which lists all the common toxicities which were graded
using the WHO Common toxicity criteria and reported for Gemcitabine, the
number of and % incidence of each of these toxicities in the 979 patients treated on
the weekly schedule, the number of and % incidence of the same toxicities in the
244 pancreatic cancer patient data base along with the number and % incidence of
Grade II/IV toxicity in this population. If the sponsor wishes to include the
information on the group of 565 patients who had only drug related toxicities
graded, another column containing the results from this group can be added to the
table.

b. A brief narrative about specific toxicities must include information about how the
overall incidence. of each toxicity (number / number at risk, %) and the % with
each grade of toxicity were determined. Continue to include in the narrative a
description of study discontinuations and life threatening adverse reactions.

FDA RESPONSE: The applicant has included Table 5: Selected WHO-Graded Adverse Events
in Patients Receiving Gemzar" which includes listings for all toxicities with a greater than 10%
incidence for all patients and for pancreatic cancer patients as well as the number who
discontinued therapy dude to the side effects. The data in this table is accurate and acceptable to
the agency. '

In the narrative portion of the Adverse Reaction Section the following sentences must be revised:

1.) In the Hematologic section delete the sentence : - =
— . The snonsor mav wish ta renlace this with a phrase such as:  ———

2.) In the Gastrointestinal subsection delete the following sentence:, ——————"

3.) Inthe Pulmonary section delete the following sentences:
e ' —— Amend the
following sentence” ——— : ——read:

4.) In the "Flu-like Symptoms" subsection delete the following sentence:
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5.) In the Neurotoxicity section amend the following sentence

"to read

6) Comment # 12: The applicant has deleted- ~and has
substituted human data..

Agency Response: The substitution of data about human doses of 5700 mg/m? is acceptable.

7) Comment # 11: In the References Section, " ___ should be deleted.

FDA RESPONSE: The applicant has deleted the original 38 references and has added elght new
references. The applicant is advised to delete —— . *and
to have all citations available on request.

WW

'Genev1eve A’ Schechter, M.D.
Medical Reviewer-DODP

W K( \{Wﬂ{ 4{25{%

Robert L. ffustlce
Group Leader—DODP

Orig.: NDA20509
cc: HFD-150/Div.File
HFD-150/G.Schechter
HFD-150/L.McCollum
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FINDING OF NO SIGNIFICANT IMPACT
NDA 206-509

Gemzar (gemcitabine hydrochloride)

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess the
environmental impact of their actions. The Food And Drug Administration (FDA) is required under
NEPA to consider the environmental impact of approving certain drug product applications as an
integral part of its regulatory process.

The FDA, Center for Drug Evaluation and Research, has carefully considered the potential
environmental impact of this action and has concluded that this action will not have a significant effect
on the quality of the human environment and that an environmental impact statement therefore witl not
be prepared

In support of their new drug application for Gemzar (gemcitabine hydrochloride), Eli Lilly and -
Company, has prepared an abbreviated environmental assessment (EA) for a drug in the prevention,
treatment, or diagnosis of a rare disease or similarly infrequent use (21 CFR 25.31a(b)(3) (attached))
An abbreviated EA is appropriate given that .

- - ' The EA evaluates the
potential environmental unpacts of the manufacture, use and disposal of the product.

Gemzar is a drug for the treatment of adenocarcinoma of the pancreas. The finished drug product will
be primarily used by physicians at hospitals and on an outpauent basis. Because of the total annual use
in the United States will be less than - : : ol

~ — Precautions at the
manufacturmg facilities also are expected to minimize occupatlonal exposures and environmental
release. Accidental spill control procedures are available. Disposal will be in accordance with
appropriate waste procedures. Adverse effects are not anticipated upon endangered species or historic
sites listed in or eligible for listing in the National Register of Historic Places.

CDER has concluded that the product can be manufactured, used and disposed of without any expected
adverse environmental effects.



Environmental Assessment Team
Center for Drug Evaluation and Research
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Nancy Sager

Acting Superwsor

Environmental Assessment Team

Center for Drug Evaluation and Research

Attachment:
FOI Copy of Environmental Assessment for Gemzar (gemcitabine hydrochloride)



ENVIRONMENTAL ASSESSMENT
FOR THE USE OF GEMZAR®
IN THE TREATMENT OF PANCREATIC
-~ CANCER

_ Eli Lilly and Company
- Lilly Corporate Center
Indianapolis, Indiana 46285
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ENVIRONMENTAL ASSESSMENT
FOR THE USE OF GEMZAR®
IN THE TREATMENT OF PANCREATIC CANCER

1. DATE October 1995
2. APPLICANT Eli Lilly and Company

3. ADDRESS Lilly Corporate Center
, Indianapolis, Indiana 46285

4, DESC‘RIPTIOI“Q OF THE PROPOSED ACTION
. Ei Lilly and Company is seeking approval for the use of Gemzar® in the treatment of
adenocarcinoma of the pancreas. 'fhe active ingredient in Gemzar is gemcitabine |
hydrochioride. The cytotoxic action of germcitabine appears to be due to inhibition of DNA
“synthesis. Gemzar will be available in vials containing 200 mg or 1 g of gemcitabine

(expressed as free base) in the form of a- : Gemzar may be

administered intravenously at a dose of 1000 mg/m? over 30 minutes once weekly forup 10 -

7 weeks. This would be followed by a week without treatment.  Additional treatment
cycles of once per week for three weeks at the same dose, with a week off of tréatmcnt,
could then be provided. Dosage reduction is applied based on the amount of any toxicity
experienced by the patient. | |
This environmental assessment was developed to address the potential environmental
issues associated with the use of this pharmaceutical in the treatment of pancreatic cancers.
Approval of this new drug wduld authorize the production of gemcitabine hydrochloride at
Tippecanoe Laboratories of Eli Lilly and Company (Lilly Road, Shadeland, IN' 47905).
Gemzar will be formulated and packaged at facilities of Eli Lilly and Company in Indiana
(1555 Kentucky Ave., Indianapolis, IN 46221) and at Lilly France, S.A. (Rue du Colonel
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Lilly, 67640 Fegersheim, France). Gemzar will be administered in hospitals and on an
-outpatient basis throughout the United States and could potentially be introduced into the
following environments: ' ' |

a. The environments adjacent to the manufacturing, formulation, and packaging
plants. The manufacturing plant in Indiana is located in a temperate climate and in
a rural setting. The formulation and packaging plant facilities in Indianapolis are in
an urban setting. These facilities in France are in a temperate climate and a rural
setting.

b. Sewage treatment facilities throughout the United States receiving wastes from
hospitals and clinics where Gemzar is used.: :

c. Septic tanks receiving wastes from patients at their homes after outpatient
treatment. -

Drug substance and product that are off-specification, returned, expired, or otherwise
‘unused will be disposed of at licensed incineration facilities. In the United States, this
material will be incinerated at the following facility according to a Resource Conservation
and Recovery Act permit issued by the U.S. EPA under facility identification number .
INDO072040348:

Eli Lilly and Company
State Road 63
Clinton, IN 47842

In Europe, material that is returned to the Fegersheim facility or geucratéd by that facility
will be disposed of at the following industrial incinerator facility, which has two Prefectoral
permits (approved May 14, 1985 and December 9, 1987) for industrial and chemical
wastes:
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5. IDENTIFICATION OF THE CHEMICAL SUBSTANCE
A. FORMULATION |

Gemzar will be available in vials containing 200 mg or 1 g of gemcitabine
hydrochloride (expressed as gemcitabine free base). Gemzar will be in the form of a
sterile lyophilized material. To reconstitute, at least 5 ml of 0.9% Sodium Chloride
Injection is added to the 200-mg vial or at least 25 ml of 0.9% Sodium Chloride Injection is
added to the 1-g vial. Chemicals used to manufacture the drug substance are listed in a
confidential atIaf:hment (Attachment 1). |

B. GEMCITABINE HCl

Gemcitabine HCl is a white to off-white solid. - chemical process is -

required to produce this drug substance. Specifications indicate that the bulk drug

gemcitabine hydrochloride with not more than —— of

substance is not Jess than®

any one related substance, or not more than —— of total related substances.

Chemical Name: 2'-deoxy-2',2"-difluorocytidine monohydrochloride (8-isomer)

Molecular Formula: CoHyF;N304 + HCI CAS Registry Number; 122111-03-9

Molecular Weight: 299.66
Structural Formula:
*HCl
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Vapor Pressure; Gemcitabine HCI is a nonvolatile solid. Thermogravimetric analysis

showed no weight loss until about 208°C.
Melting Temperature: Gemcitabine HCI did not melt, but decoraposed at

Dissociation Constant: pKa =3.58

2304 £ 0.4°C. -

Ultraviolet-Visible Absorbtion Spectrum; One peak maximum was observed at 268-269
nm for 6.7 x 10-3 M solutions of gemcitabine HCL. Mean absorbances at pH 5, 7, and 9

were 0.616, 0.606, and 0.576, respectively. Mean molar extinction coefficients at pH 5,
7, and 9 were 9200, 9023, and 8520 L/mole-cm, respectively.

Sanbih’n! iu !EZamn a; ::5 °s :.
Average pH
5
7
9
0O UWater Partition Coeffigient:
Solution pH

Equilibrium Solubility (mg/m!l)

16.0+0.3
153+0.4
158+ 0.4

Octanol/Water Partition Coefficent

0.053 + 0.001
0.053 + 0.001
0.052 £ 0.001
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6. INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT

A. INTRODUCTION OF SUBSTANCES FROM THE MANUFACTURING SITES
1. Facilities Used for Manufacturing, Formulating, and Packaging

The processes for manufacturing gcmcitabinc hydrochloride, the operations for
formulating and packaging Gemzar, and the pollution control practices at the corresponding
plant sites are designed to result in minimal environmental impact. The production of
- gemcitabine hydrochloride will occur at the Tippecanoe production facilities of Eli Lilly and
Company near Lafayette, Indiana (Lilly Road, Shadeland, IN 47905). Gemzar will be
formulated and packaged at the facilities of Eli Lilly and Company in Indiana (1555
Kentucky Ave., Indianapolis, IN 46221) and at Lllly France, S.A. (Rue du Colonel Lilly,
67640 Fegersheim, France). Production of gemcitabine hydrochloride will be done under
Good Manufacturing Practices. Eli Lilly and Company will comply with all applicable
- Federal, State, and local regulations conceming emiésion céniml and waste treatrent at all
production, formulation, and packaging facilities. Eli Lilly and Company will also comply
m appﬁmble'occupaﬁaml requirements (ie. OSHA) at the Federal, State, and local

levels,

2. Environmenta.l‘Regul‘étory'Requirements |
- Treatment, storage, and disposal practices for solid, liquid, and gaseous wastes from

_ the Indiana plant site are deﬁn‘ed_by the regulations administered, in certain instances, by
the U.S. Environmental Protection Agency (EPA) and in other instances, by the Indiana
Department of Environmental Managemcnt (IDEM). Permus related to the manufacturing,
- formulating, and packaging of gemcitabine are issued by these regulatory agencies for the
. discharge of wastewater (NPDES), the treatment, storage, and diSposal Qf materials

(RCRA), and air emissions (AIR). In addition to the federal and state regulatory agencies,
 the Indianapolis Department of Public Works (DPW) issues permits related to the discharge
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of wastewater to the municipal wastewater treatment facilities. Eli Lilly and Company has
made application or will make application for all necessary environmental permits to
manufacture gemcitabine. The environmental pérmits associated with gemicitabine
hydrochloride are listed below. |

Location Permit Number | Expisation

Tippecanoe NPDES IN0002861 9/30/92+
RCRA INDOOG050967 4/30/93+
AIR 79-04-90-0382 - 4/01/90*
AIR CP 157-1891 8/16/98
AIR CP 157-2682 N/As+
AIR CP 157-2593 ' N/Awss
AIR CP157-1980 ' 713/97

Indianapolis ' DPW 283001 12/31/95
DPW 283004 | 12/31/95

* AmndiwnofmcpamksdpumesmmepamnmmamsmtmundlmemguMyagencyism
anewone.aslongas&melyapplimﬁon(%dayspﬁortocxpimﬁonforairpetmitsand 180 days prior

to expiration for water and RCRA permits) for a new permit is made before the expiration date.
** This is a permit which has no expiration date. B

*** This is a construction permit which has no expiration date. Upon completion of construction, the
operating permit will be validated and an expiration date will be issued.

NOTE: In addition, the Tippecanoe facility also bas a facility air identication number OP157-00005 with
the Indiana Depariment of Environmental Mapagement. o

Formulation of Gemzar in Fegersheim, France will be performed in accordance with

the pertaining environmental control laws of France, especially Nr. 76-663 published on

July 19, 1976, as implemented by national and local authorities. A ceru'ﬁcaﬁoa of Good
Pharmaceutical Manufacturing Practices at this facility provided by the Social Affairs and
Employment Ministry is in a confidential attachment (attachment 1), A confinmation of

1013



10

the resulting gases will be — . The remaining scrubber solution will be
sent through biological treatment. Trace amounts of solvent may appear in the stream sent
to bxologxcal treatment,

The chemical wastewater treatment facility is primarily composed of two air activated
sludge tanks having a combined aeration volume of 15.9 million gallons (a 7.8 million
gallon aeration tank and a 8.1 million gallon aeration tank). The 7.8 million galion tank is
the first in the series, is 0perafed to have a hydraulic retention time of ~—~—  hours, and
is aerated with 224 aerators with a submerged air flow of 3,000 SCFM. The 8.1 million
galldn tank is operated to have a hydranlic retention time of __—— hours and is aerated
with 364 aerators with a submerged air flow of 4,500 SCFM. These systems are designed
such that the actual retention time and air flow of these uruts can be adjusted to compensate
for changes in flow and wasta Strength. Trace organics that enter thxs vsystcm are oxidized
and come into contact with the microorganisms that can metabolize the compounds or use
them as an energy source. |

Effluent from these units are processed in clarification systems. The three clarification
units that support the air activated sludge tanks have been designed with an overflow rate of

242 gal/day/fi? at a flow rate of 6,785,760 gal/day. Sludges from these units are
thickened, dewatexéd, and digested before proper dispos_al.

The Tippecanoe wastewater facility treats materials to achieve BOD and COD levels
well below NPDES permit limits. The average daily COD and BOD effluent limits for the
entire faclhty are 38,962 pounds and 7, 730 pounds, respectively. The entire facility
discharges 10 S million gallons of wastewater each day. EffluentpH is consm:ntly

- mainained within the permit limits for pH of the discharge (between 6.0 and 9.0). In
general, less than one ‘perc'em of the daily discharge of wastewater from this facility will be
attributed directly to gemcitabine hydrochloride manufacturing. The Tippecanoe facility
effluent is discharged into the Wabash River.
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intent to comply with environmental regulations governing the manufacture of Gemzar from
this facility is included in another confidential attachment (attachment 2). |
Gemcitabine hydrochloride is produced in a multi-step chemical process. A Iist of
materials used in th;a processes is in a confidential attachment (Attachment 3). The
disposition of materials used, consurmed, and broduced in the process steps to manufacture
gemcitabine hydrochloride is described in anotﬁer confidential attachment (Attachment 4).
In the fifth year of production, it is anticipated that fewer than— batches of gemcitabine
will be needed for world-wide use. Emissions from production and formulation of
gemcitabine will be less than 1 percent of the entire emissions already permitted for each of
the facilities where this material will be produced. '

3. Wastes&éam Treatment, Control, and Handling

& Wastes frorn Manufacturing

Releases into the environment of wastewater pollutants and liquid and solid wastes
resulting from the production of gemcitabine hydroclﬂoﬁde will be controlled. Liquid
process waste streams directly from the chemical synthesis of gemcitabine will either be
recovered for reuse, treated by thermal oxidation, or treated by biological wastewater
treatment. Solids and particulate filters will also be collected for iucincmtioﬁ. Certain
solids may also be recycled or disposed of at approved solids disposal facilities. Dilute
wash waters from production processes will be thermally oxidized or treated in biological
wastewater tréatment facilities, Gé_mcitabine hydrochloride will be produocd in famlxues

| already designed and being operated for the production of Iuman drugs. Emission control

equipment and treatment systems are or will be in place for these manufacmrmg operations.

At the Tippecance facility, wéstc gases from the process will be captured by liquid
scrubbers, vented to a cérbon absorher, vented to a condensor, or vented 1o a-regenerative
thermal oxidizcr; This point source control equipment achieves the permitted 90 to 95%

éontrdl required for volatile compounds. Spent scrubber solution can be air stripped, and
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Two separate liquid thermal oxidizers at the Tippecanoe facility are designed 0 oxidize
two types of liquid wastes: primary waste and secondary waste. Primary wastes are
mainly spent solvents and are capable of supporting autonomous combustion in the prifnary
combustion chamber. Secondary wastes are mainly water and are injected into the main
oxidation chamber for thermal destruction downstream from the primary waste, ata
distance sufficiently far so as to not affect the primary bumer flame. These thermal
oxidizers are designed to achieve 99.99% destruction and removal efficiencies of materials
incinerated. The materials disposed of to the thermal oxidizers from the manufacturing of
gemcitabine hydrochloride could include solvents, intermediates, unrecovered product and
unreacted starting materials. Since these non-conventional liquid wastes will not be
discharged to surface waters, they will not impact NPDES permit requirements.

The thermal oxidizers are predominantly horizontal, refractory-lined vessels. They

featnre a vortex burner section where primary wastes are introduced and an adjacent
downstream section where secondary wastes are introduced. The rated capacities of the
two units are 75 million BTUs per hour and 35 million BTUs per hour. The miniraum
combustion temperature of the 75 million BTU unit and the 35 million BTU unit are

and - respectively. Each thermal oxidizer's main bumer has the capability
to utilize auxiliary fuel or primary waste to raise the combustion chamber to the operating -

range and to maintain stable operating conditions. Each thermal oxidizer is equipped witha

forced draft combustion air blower.

Both thermal oxidizers at Tippecanoe Laboratories are equi_ppéd for acid neutralization
and removal of particulates and acidic gases from the incinerator exhaust in a gas cleaning
| system. The gas cleaning system for the 35 million BTU unit consists of a quench, a
venturi scrubber, and a packed tower. The 75 million BTU unit has a quench, a separator,
and a venturi scrubber. The quench sccvtion on each unit consists of a wetted approach
downcomer and a carbon steel quench tank lined with acid resistant brick. On the larger

unit, géses exhaust to a fiberglass reinforced plastic separator for water droplet removal.
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Gases next flow to a wetted-approach variable throat venturi to remove particulates. The
gases are then directed to the atmosphere through a fiberglass stack. On the smaller unit,
the gases exiting the quench enter a wetted-approach, variable throat venmn They are then
directed through a packed tower and enter the annosphere through a fiberglass stack. -
Carbon monoxide and oxygen are monitored in the stack of each unit to indicate proper

operation of the combustion process.

b. Wastes from Formulating and Packaging _

Formulation and packaging of Gemzar will be carried out at facilities of Eli Lilly and
Company in Indiana (1555 Kemucky Ave,, Indianapolis, IN 46221} and at Lilly France,
S.A. (Rue du Colonel Lilly, 67640 Fegersheim, France). The areas where formulation
occur will meet the standards for Good Manufacturing Practices. Manufacturing will
include solution manufacturing, sterile filtration, filling, freeze drying, inspection/sorting
and packaging. All room air will pass through HEPA filters (99.99% efficiency) and dust
collectors, which will be packaged with solids, particulates, and dust for incineration at an
approved facility. ' _

After the filtration Vand filling equipment have been emptied, wash water from the
rinsing of empty equipment and small amounts (approximately 0.2 liters) of manufactured
solution from the formulations facility will be collected and discharged imenﬁincndy. In
Indianapolis, this discharge will be sent to the municipal wastewater treatment facility under
a permit issued by the Indianapolis Dep_amnem of Public Works (DPW). In France the
wash water will be discharged (0 the municipal wastewater facility in Steasbourg. These
waters will primarily contain suspended solids which may be oxygen demanding materials.
Small residues of gemcitabine (less than 24 grams) may exist in these waters.

Only a very small percentage (< 1%) of the daily discharge of wastewater from these
municipal wastewater treatment facilities could be attributed dimcdy to intermittent

discharge of waste water from formulating and packaging of Gemzar. Both facilities
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remove particulates and BOD before discharge to the White River in Indianapolis or to the
Eel River in Strasbourg. If small residues of gemcitabine intermittently passed through the
facilities, calculated concentrations of gemcitbine discharged in the effluent would be no
higher than 0.04 pg/L.. Concentrations would be well below this level after dilution by

surface water.

Gemzar will be packaged in - The vials will be closed with stoppers,
sealed with

packaging and labeling coxuponéms will be confined to a restricted area. This packaging is

and - , and then placed in cartons. All

Recessary to pmbect products and customers by reducing the damage to the product dunng
Shlppmg Thxs packaging also enhances product stability, discourages tampering, and
provides a surface for approved labeling.

Solid wastes generated from the formulating and packaging facilities generally will be
cartons, paper, and plastic. Normal office wastes, boxes, and other non-hazardous trash
will be sent to municipal disposal facilities. Any rejected material, plastic liners, gloves,

| hair covers, cartridge filters, HEPA filters, or other wastes that may contzin hazardous
materials will be incinerated at facilities in Indiana and France. In Indiana, these materials
will be sent for incineration according 1o a Resource Conservation and Recovery Act
permit xssued by the U.S. EPA under facility identification number IND0702040348 to the
following facility:

Eli Lilly and Company

State Road 63

Clinton, IN 47842 _ .

In France, these materials will be disposed of at the following industrial incinerator facility,
which has two Prefectoral permits (approved May 14, 1985 and December 9, 1987) for
industrial and chemical wastes:

1018



4

¢. Air Emissions .
The manufacturing of gemcitabine hydrochloride involves 16 chemicals on the OSHA
'Air Contaminants List (Confidential Attachment 5). Air emissions from manufacturin g,
formulating, and packaging of gemcitabine hydrochloride were estimated by calculation.
The volatile ofganic, compounds that will be emitted were modeled with the air dispersion
model SCREEN. The resulting ambient concentration for each compound was compared
to the Acceptable Ambient Concentrations specified by IDEM or the Threshold Limit
Values (TLVs) established by the American Conference of Governmental Industrial
Hygienists (ACGIH) to insure that discharges from gemcitabine manufacturing processes
will be below these acceptable levels. | |
B. INTRODUCTION OF SUBSTANCE FROM THE USE SITES |
Gemzar will be used in hospitals and clinics, and can be used on an outpatient basis.
Accordingly, any gemcitabine introduced into the environment w111 have the same géncral
géogmphical distribution pattern as that which exists for human populations. Most of the
population in the United Stares lives within 100 miles of some coastline.
Gemzar can be administered intravenously at a dose of 1000 mg/m2 (abbut 1500 mg
as the free base per adult) over 30 minutes once weekly for up to 7 weeks. 'I]us would be
- followed by a week without treatment. Addmonal treatment cycles of once per week for
three weeks at the same dose, with a week off of treatment, could then be provided. Less
~ than 2000 kg of gemcitabine hydrochloride is expected to be produced in the fifth year of
its use on a world-wide basis. Less than 1000 kg of that total IS expected to be used in the
 United States. If gemcitabine hydrochloride was administered for six months, a total dose
of about 28.5 g of the free base could be used for an adult patient. At this total dose, about
35 000 people could be treated with gemcitabine hydrochlonde each year (1000 kg/year +
0.0285 kglpemon/year) in the United States. At this rate, the number of individuals
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receiving gemcitabine would constitute a very small percentage (about 0.014%) of the
human population in the United States. '

The pharmacokinetics and metabolism of gemcitabine have been studied
(Alleshheiligen et. al, 1993). Gemcitabine is metabolized intracellutarly by deoxycytidine
kinase and other nucleoside kinases to form the active materials gemcitabine diphosphate
and gemcitabine triphosphate. Gemcitabine is also metabolized by cytidine deaminase 0
produce an inactive uridine derivative. Study results indicate that more than 92% of a
gemcitabine dose is excreted within a week after administration. About 99% of the
excreted matcriﬂ is found in the urine and less than 1% was found in feces. More than
90% of the residus. found in urine is the inactive uridine derivative (2'-deoxy-2'2'-
difluorouridine) of gemcitabine. Less than 10% of the residue excreted in urine is the

-active parent material. Inactive residues would be excreted along with small amounts of
active material and would be discharged into municipal sewage treaunent systems or into

septic tanks.
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LIST OF PREPARERS

The following personnel of Eli Lilly and Company are responsible for the preparation of

this Environmental Assessment.

-

St oo RS 0L

7 7 e

Rdger P. Meyerhoff, PD. / Date
Head,
Environmental Science & Hazard Communications
// %%{— R L/_ 'L'f\‘-—)ﬁ’f-/-i 47 d y /15‘ }";)’.
Neil J. Patke, M. A. Date
Senior Environmental Affairs Representative
Environmental Affairs
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CERTIFICATION

The undersigned official certifies that the information presentzd in this Environmental
Assessment is true, accurate, and complete to the best of his knowledge.

\MGAE\T QN—ZW» w/zc’(qs

Mark T. Owens ' Date
Director
Occupational Health, Safety, and Environmental Affairs
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ENVIRONMENTAL ASSESSMENT

1. Date:
EA dated: October 1994

Consult #1

to HFD-004: April 27, 1995
Assigned: May 11, 1995
Cso: | P. Dietze

2. Name of Applicant/Petitioner:

Eli Lilly and Company

Adeqguate.
3. Address:

Lilly Corporate Center
Indianapolis, Indiana 46285

Adequate.'
4. ' Description of the proposed action:
a. Requested Approval:

NOTE: Based on the limited production and small target
population for this product, due to its use for the
treatment of a rare disease and infrequent use, an
abbreviated EA is appropriate. Consequently, format
items 7 through 11 and 15 are not requlred and have
not been reviewed.

Eli Lilly and Company is seeklng approval for the
manufacturing, formulating, packaglng, and marketlng of
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Gemzar® (gemcitabine hydrochloride) for use in the

treatment of adenocarcinoma of the pancreas. The
cytotoxic action of gemcitabine appears to be due to
inhibition of DNA synthesis. Gemzar will be available

in vials containing 200 mg or 1 g of gemcitabine
(expressed as free base) in the form of a sterile

~material. Gemzar may be administered

intravenously at a dose of 1000 mg/m? over 30 minutes
once weekly for up to 7 weeks.

Adequate.

Need for Adtion:

Treatment of adenocarcinoma of the pancreas.

ADEQUATE

Production Locations:

i.

ii.

iii.

Proprietary Intermediate(s):

None identified

Drug Substance:

Production of gemcitabine hydrochloride will occur
at the Eli Lilly and Company Tippecanoe production

facilities near Lafayette, Indiana.

DEFICIENT. “The complete address of the production
facility must be provided.

Finished Dosage Form;

- Gemzar will be formulated and packaged at

facilities of Eli Lilly and Company in
Indianapolis, Indiana and at Lilly France, S.A.
(Rue du Colonel Lilly, 67640 Fegersheim, France).
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DEFICIENT. The complete address of the Indiana
formulation and packaging facility must be provided.

Expected Locations of Use (Drug Product):

Gemzar will be administered in hospitals and on an
outpatient basis throughout the United States.

Adequate.
Disposal Locations:

There is no discussion of disposal of off-specification
drug substance or off-specification, expired, returned,
or otherwise unused product.

DEFICIENT.

Types of environments present at and adjacent to
production and disposal sites:

The manufacturing plant in Indiana is located in a
temperate climate in a rural setting. The formulation
and packaging plants in Indianapolis are in an urban
setting. The facilities in France are in a temperate
climate and a rural setting.

ADEQUATE

.Identlflcatlon of chem1ca1 substances that are the subject
- of the proposed action:

Drug Substance: Gemcitabine hydrochloride

Chemical Name: 2'-deoxy-2',2"-difluorocytidine
' monohydrochloride (B-isomer) .

CAS #: 122111-03-9

Molecular Weight: 299.66

Molecular Formula: C,H,F,N,0,®HC1

Structural Formula: See page 429 of the EA.

Physical Descrip.: A white to off-white solid.

Additives: This is/will be adequately addressed as

part of 6.a.
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Impurities: Not identified, but for
impurities are stated. Since these are
found at - : they are not of
concern and identification will not be
requested.

Adequate.

Introduction of substances into the environment: For the
site(s) of production:

a.

Potential Emitted Substances:

Substances from manufacturlng that are expected to be
emitted to the atmosphere or wastewater treatment
plant, or to be incinerated or disposed of off-site,
are identified (kg/batch) in Confidential Attachment 2.
Substances expected to be emitted as a result of
formulating and packaging are not identified.

DEFICIENT. Substances expected to be emitted as a
result of formulating and packaging must be identified.
Quantities of emitted substances reported are based on
per-batch; the EA does not clearly state the number of
batches anticipated in the fifth year of production.
Total annual production of the drug substance should be
estimated for a five-year period.

Controls (Air, Liquid Effluent, Solid):

Tippecanoe facility

Releases into the environment of wastewater pollutants
and liquid and solid wastes resulting from the
production of gemcitabine hydrochloride will be
controlled. Liquid process waste streams directly from
the chemical synthesis of gemcitabine will either be
recovered for reuse, treated by thermal oxidation, or
treated by biological wastewater treatment. Solids and
particulate filters will also be collected for

.incineration. Certain solids may also be recycled or

disposed of at approved disposal facilities. ' Dilute
wash waters from production processes will be thermally
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oxidized or treated in biological wastewater treatment
facilities.

For the Tippecanoe facility, a description was provided
of the waste gases capture process, the chemical
wastewater treatment system, and the primary waste and
secondary waste liquid thermal oxidizers. Trace
amounts of solvents may be released from the waste
gases, depending on the efficiency of the scrubbers.
Less than one percent of the daily discharge of
wastewater will be attributed to gemcitabine
hydrochloride manufacturing; the effluent, consistently
maintained within the permit limits for pH, is
~discharged into the Wabash_River, Sludges from the
wastewater clarification system are thickened,
dewatered, and digested before proper disposal. Two
thermal oxidizers, designed to achieve 99.99%
destruction and removal efficiencies, incinerate
solvents, intermediates, unrecovered product and
unreacted starting materials from the process.

DEFICIENT. The minimum permitted efficiency and
typical operating efficiency of the waste gases
scrubber system are not provided Also, it is not
clearly stated that solvent quantities released are
expected to be within permitted levels. Similarly,
there is no discussion of the facility's compliance
with its NPDES permit (other than €OD, BOD, and pH on
page 434), and the anticipated impact that additions to
the effluent resulting from the approval of gémcitabine_
hydrochloride manufacturing will have on permit
compliance.

Indianapolis, Indiana and Fegersheim, France facilities

Formulation and padkaging of Gemzar will be carried out
at facilities of Eli Lilly and Company in Indianapolis,
Indiana, and at Lilly France. Manufacturing room air
will pass througthEPA filters and dust collectors, _
which will be packaged with solids, particulates, and
dust for approved disposal.
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Wash water from equipment rinsing and approximately 0.2
liters of manufactured solution will be collected and
discharged It is estimated that less than 24 grams of
gemcitabine may exist in these waters. Suspended
solids in the waters may be oxygen demanding materials.
Predicted concentrations of gemcitabine discharged in
the effluent would be no higher than 0.04 ug/L, and
less after dilution with surface water.

Solid wastes generated from formulating and packaging
facilities will be cartons, paper, and plastic.  Any
rejected material, plastic liners, gloves, hair covers,
or cartridge filters will be disposed of at approved
facilities (i.e., landfill or incinerator).

DEFICIENT. No information is provided concerning the
efficiency of the HEPA filters or their disposal

- locations, or the locations of and appropriateness of

landfilling or incinerating rejected gemcitabine
material.

Manufacturing gemcitabine hydrochloride involves OSHA
Air Contaminants List chemicals. Emissions from
manufacturing, formulating, and packaging were
estimated by calculation. The EA indicated that the
air emissions were modeled with a dispersion model and
compared to Acceptable Ambient Concentratlons or the
Threshold Limit Values.

DEFICIENT. - The impact of these emissions on
compliarice is not provided.

Compllance with Federal State and Local Emission
Requlrements.

Eli Lilly and Company will comply with all applicable

Federal, State, and local regulations concerning
emission control and waste treatment at all production

and formulation facilities.

DEFICIENT. There is no statement of current compliance
with OSHA requirements. :
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A confirmation of intent to comply with environmental
regulations governing the manufacture of Gemzar from
the Fegersheim, France, facility is included in
Appendix G.

Adequate.

d. Effect of Approval on Compliance with Current Emissions
Requirements:

DEFICIENT. Briefly discuss the effect of approval on
compliance with current emission requirements.

e. Estimated Expected Emitted Concentration/Quantities:

Total use of gemcitabine hydrochloride in a year in the
United States is expected to be less than 1000 kg.
About 35,000 people could be treated with gemcitabine
hydrochloride each year, about 0.014% of the population
of the United States. '

DEFICIENT. Total annual production of the drug
substance, based on a five-year market plan, should be
provided.

Fate of emitted substances in the environment:

Due to the abbreviated EA format, this information is not
required and was only briefly reviewed.

Environmental effects of released substances:

Due to the abbreviated EA format, this information is not
requlred and was only briefly reviewed. It is clear from
the information given that the drug substance would only be
found in the aqueous compartment at several orders of
magnitude.less than toxic concentrations.

Use of resources and energy:

Due to the abbreviated EA format this 1nformat10n is not
required and was not reviewed.



EA Review #1, NDA 20-509 Page 9

10. Mitigation measures:

Due to the abbreviated EA format, this information is not
. required and was not reviewed.

11. Alternatives to the proposed action:

Due to the abbreviated EA format, this information is not
required and was not reviewed.

12. List of preparers, & their qualifications (expertise,
experience, professional disciplines) and consultants:

Roger D. Meyerhoff, Ph.D
Head, Environmental Science and Hazard Communications

" Neil J. Parke, M.A. _
Senior Environmental Affairs Representative, Environmental
Affairs
Daniel E. Brock, M.S.
Toxicologist, Environmental Science and Hazard
Communications
Jdeffery A. Englehardt, D.V:M., Ph.D
Project Leader and Senior Research Scientist, Morphological
Pathology ' -
Adequate.
13. Certification:
Provided.
Adequate.
14. Referemnces:

Two references are cited.

Adequate.
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15. Appendices:

Due to the abbreviated EA format, this information is not
required and was not reviewed.
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Endorsements:

CC:

| -
HFD-004 /NBSage Y0y~ clslas
. c;/f‘f/%/

HFD-004 /RAJerussi ﬂ4x_9@u~oyv

Original/PDietz copy to NDA 20-509/HFD-150
EA File 20509
CGood/HFD-102

File: 20509E00.rdc

Page 15
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AUS 16 1995

DIVISION OF ONCOLOGY AND PULMONARY DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: #20-509 CHEM.REVIEW #: 1 . REVIEW DATE: August 11, 1995
SUBMISSION TYPE DOCUMENT DATE CDER DATE - » ASSIGNED bATE
Pre-submission 22-Dec-94 27-Dec-94 06-Jan-95

Original 02-Feb-95 ' 02-Feb-95 08-Feb-95

NAME & ADDRESS OF APPLICANT:  Eli Lilly and Company

Lilly Corporate Center _
Indianapolis, Indiana 46285
DRUG PRODUCT NAME :

Proprietary: Gemzar for Injection
Nonproprietary/USAN: Gemcitabine Hydrochloride for Injection
Code Name/#: LY264368
Chem.Type/Ther .Class: 1 P

PHARMACOL . CATEGORY /INDICATION: Pancreatic cancer

DOSAGE FORM: Lyophilized powder )

STRENGTHS : ‘ 200 mg vial and 1 g vial

ROUTE OF ADMINISTRATION: Iv

DISPENSED: _ X Rx OTC.

CHEMICAT, NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOL.WT:
2'-deoxy~2',2"'-difluorocytidine monochydrochloride ‘

(B isomer) » -

Chemical Abstracts Number: 122111-03-9

M.W. 299.66g/mol NH,

Molecular Formula:CgH,,F,N;0,°HC1 :
EJkN HCI
Ho 0]
=

W F

Gemcitabine Hydrochloride

 SUPPORTING DOCUMENTS:

Eli Lilly and Co. g © Gemcitabine
. ‘ Hydrochloride.
d_
DMF 4700 Eli Lilly and Co. ' ‘ General operating
procedures. ) :
S —_—_—




NDA_20-509 Eli Lilly and Co. Gemcitabine | -2-

DMF 5919 Eli Lilly and Co. Control and. testing of
submitted Dec. 19, 1994 packaging components.

CONSULTS : | |

’Consdlt o Status Comments

EA Deficient Submitted on January 25, 1995. Initial

review completed May 30, 1995.

Methods Validation Hold Will be initiated after all methods
deficiencies have been addressed

Microbiology Deficient To HFD-160 to evaluate the sterilization
process for manufacture of the drug
product. Submitted on January 25, 1995.
Review #1, dated 7/19/95, application not
approvable for reasons of sterility

assurance.

Biometrics Pending For analysis of stability data. Submitted
. : July 2( 1995. ' )

"EER Pending Submitted on January 25,‘1995.

Trademark Review | Approved Submitted on January 25, 1995.

REMARKS /COMMENTS :

The drug substance and drug product are manufactured by Eli Lilly. Several
deficiencies were noted in the course of review of the NDA. There are serious
deficiencies in the description of the synthesis of the drug substarnce. In
addition there is insufficient stability data to support the manufacturing
facility in France. See attached review notes and deficiency letter.

CONCLUSIONS & RECOMMENDATIONS:

NDA 20-509 is not approvable from a chemlstry manufacturing and controls
perspective and a deficiency letter should be conveyed to the sponsor. The
deficiencies will need to be addressed before the NDA can be approved. See

attached deficiency letter.
A\

Paul E. Dietze, Ph.D. %
Review Chemist i

cc: :
Orig. NDA 20 509
HFD-150/Division File
HFD-150/PDietze
HFD-151/IMcCollum
HFD-150/ETolgyesi

R/D Init by:ETolgyesi

filename: n20509xr1.000
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DIVISION OF ONCOLOGY AND PULMONARY DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls
NDA #: #20-509 CHEM.REVIEW #: 2 REVIEW DATE: January 23, 199§
SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
Amendment 09-Jan-96 11-Jan-96 23-Jan-96
Original 02~Feb-95 02-Feb-95 08-Feb-95
Pre-submission 22-Dec-94 27-Dec-94 06-Jan-95
NAME & ADDRESS OF APPLICANT: Eli Lilly and Company
. Lilly Corporate Center
7 Indianapolis, Indiana 46285
DRUG PRODUCT NAME ’
Proprietary: Gemzar for Injection
Nonproprietary/USAN: Gemcitabine Hydrochloride for Injection
Code Name/#: "LY264368 RE
Chem. Type/Ther.Class: 1P
PHARMACOL, . CATEGORY /INDICATION: Pancreatic cancer
DOSAGE FORM: Lyophilized powder
STRENGTHS : 200 mg vial and 1 g vial
ROUTE OF ADMINISTRATION: IV )
" DISPENSED: X Rx OoTC
CHEMICAY, NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOL.WT:
2'—deoxy—2',2'—dif1uorocytidine monohydrochloride
(B isomer)
Chemical Abstracts Number: 122111-03-9 °
M.W. 299.66g/mol _ :
Molecular Formula: CyH;,F,N,0,°HC1
NH,
(‘\\N HCI
HO N/&o
ol
H F
SUPPORTING DOCUMENTS : None Gemcilabine Hydrochlofide )
CONSULTS:
Consult Status - Comments
EA - Pending Submitted on January 25, 1995. Initial
review completed May 30, 1595. Responses
to EA deficiencies submitted in this
amendment were forwarded for consult on
January 24, 1996. ’
Methods Validation Hold Will be initiated after all methods
‘ : deficiencies have been addressed
Microbiology v Pending To HFD-160 to evaluate the sterilization

process for manufacture of the drug
product. Submitted on January- 25, 1995.
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Review #1, dated 7/19/95, application not
approvable for reasons of sterility
assurance. Resgponses to micro deficiencies
submitted in this amendment were forwarded
for consult on January 24, 1996.

Biometrics Pending For analysis of stability data. Submitted
July 2, 1995. Updated stability data
submitted with this amendment were
forwarded to biometrics for consult on
January 24, 1996.

EER Approved Submitted on January 25, 1995.
Indianapolis facility approved on July 7,
1995. The Fegersheim facilty was found
unacceptable has bween withdrawn as a
manufacturing facility by the sponsor.

. Trademark Review - Approved Submitted on January 25, 1995.

REMARKS /COMMENTS :

The drug substance and drug product are manufactured by Eli Lilly. Several
deficiencies were noted in our initial review of the NDA. There were serious
deficiencies in the description of the synthesis of the drug substance. In
addition there is insufficient stability data to support the manufacturing
facility in France. These deficiencies were communicated to the sponsor by
Agency facsimile dated September 28, 1995. This amendment is a response to the
deficiencies cited in our original review of the NDA.

CONCLUSIONS & RECOMMENDATIONS:

NDA 20-509 is not approvable from a chemistry manufacturing arid controls
perspective and a deficiency letter should be conveyed to the sponsor. The
sponsor has addressed many of the deficiencies that existed in the original
.NDA. The sponsor has chosen a 51ngle synthetic route and the description of
the synthetic route is described in much better detail. However, deficiencies
are still present. The deficiencies w1ll need to be addressed before the NDA
can be approved.

See attached deficiency letter.

@v«/(i 3 ’” . Z/6 /5L
g ~J e
Paul E. Dietze, Ph.D.
Review Chemist

cc:

Orig. NDA 20-509
HFD-150/Division File
HFD-150/PDietze
HFD-151/LMcCollum
HFD-150/ETolgyesi
R/D Init by:ETolgyesi

filename: n20509x2.000



o Page(s) Withheld

A § 552(b)(4) Trade Secret / Confidential
— 8 552(b)(5)Deliberative Process

_ §552(b)(4) Draft Labeling



APR 3 1996

DIVISION OF ONCOLOGY AND PULMONARY DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls
CHEM.REVIEW #: 3

NDA_#: #20-509 REVIEW DATE: March 26, 1996

SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
Amendment 04-Mar-96 04-Mar-96 07-Mar-96
Amendment 09-Jan-96 11-Jan-96 23-Jan-96
Original 02-Feb-95 02-Feb-95 08-Feb-95
Pre-submission 22-Dec-94 27-Dec-94 06-Jan-95

NAME & ADDRESS OF APPLICANT:

Eli Lilly and Company

Lilly Corporate Center

Indianapolis, Indiana 46285

DRUG PRODUCT NAME
Proprietary:
Nonproprietary/USAN:

Gemzar for Injection
Gemecitabine Hydrochloride for Injection

Code Name/#: . LY264368
Chem.Type/Ther.Class: 1 P

Pancreatic cancer

PHARMACOL.CATEGORY[INDICATION:

DOSAGE FORM: Lyophilized powder

STRENGTHS ; 200 mg vial and 1 g vial
ROUTE OF ADMINISTRATION: Iv

DISPENSED: X Rx OTC

CHEMICAL NAME
-deoxy-2"',2

(B isomer)

Chemical Abstracts Number: 122111-03-9

M.W. 299.66g/mol

Molecular Formula: CgH,;F,N;0,-HCl

STRUCTURAL: FORMULA, MOLECULAR FORMULA, MOL.WT:
-difluoroecytidine monohydrochloride

S 3 L - Gemcitabine Hy.d‘roéhlo.ri.da
SUPBORTING DOCUMENTS: Nore : S

CONSULTS =

Consult Statﬁs Comments
EA i Approved: Submitted on January 25, 1995. Ihitial
: review completed May 30, 1995. Responses

to EA deficiéncies submltted in this
>amendment were,forwarded.for consult on
.January 24, 1996. EA approved and FONSI

‘ prepared on 3/4/96

Methods Validation Hold - Will be initiated after all methods

deficiencies have been addressed

‘E Microbiolegy Pending To HFD-160 to evaluate the sterilization




process for manufacture of the drug
product. Submitted on January 25, 1995.
Review #1, dated 7/19/95, appllcatlon not
approvable for reasons of sterility
assurance. Responses to micro deficiencies
submitted in this amendment were forwarded
for consult on January 24, 1996. Review #2
indicated there were still micro
deficiencies. These deficiencies were
communicated to the sponsor by the CSO.

Biometrics Approved For analysis of stability data. Submitted
July 2, 1995. Updated stability data
submitted with this amendment were
forwarded to biometrics for consult on
January 24, 1996. Consult recieved 2/9/96
and the proposed expiry date for the drug
product acceptable and supported by the
statistical analysis. The statistical
analysis also supported the proposed use
time for reconstiuted drug product. See
also 2/14/96 amendment to Biometrics
review.

EER Approved Submitted on January 25, 1995.
Indianapolis facility approved on July 7,
1995. The Fegersheim facilty was found
unacceptable has been withdrawn as a
manufacturing facility by the sponsor.

Trademark Review Approved' Submitted on January 25, 1995.

REMARKS /COMMENTS :

The sponsor has adequately addressed all of the deficiencies in the NDA
There are no pending consults except for the microbiology consult. The EA and
EER are acceptable.

‘CONCLUSIONS & RECOMMENDATIONS :

From a chemistry manufactﬁring and controls perspective Eli Lilly's NDA # 20-
509 for Gemzar should be approved once the microbiology deficiencies have been
addressed and are found to be acceptable found to be acceptable by the

consulting microbiologist.
.,M/ i%fﬁ’? Sl

Paul E. Dletze, Ph.D.
Rev1ew Chemlst

CcC:

Orig. NDA 20-509 :

HFD-150/Division File .
HFD-150/PDietze q ) '
HFD-151/IMcCollum

HFD-150/ETolgyesi
R/D Init by:ETolgyesi

filename: n20509r3.000
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STATISTICAL REVIEW AND EVALUATION

MAR 51996
NDA#: 20-509
Applicant: Eli Lilly and Company
Name of Drug: Gemzar (Gemcitabine hydrochloride)
Indication: First line palliative therapy in patients

with Carcinoma of the Pancreas

Documents Reviewed: Vols. 2.1, 2.35 - 2.71, 2.106 - 2.109
: dated Feb. 1995
SAS Database

Medical Officer: Genny Schechter, M.D.

REVIEW SUMMARY

The Eli Lilly and Company has submitted five clinical studies,
including a phase III single-blind, randomized, comparative trial
(JHAY) , and four phase II single-arm trials (JHAZ, JHAL, JHAL-
extension, and E012) in support of an application for use of
Gemzar for the treatment of pancreatic cancer.

This reviewer's own assessments and analyses are labeled as
Table, Figure, Analysis, Attachment, or Appendix in the text or
attached at the end of the review. The sponsor's tables and '
figures are attached after the review's Appendices. A report on
the supplemental longitudinal anlaysis of trial JHAY by Dr. M.
Takeuchi is included as an attachment.

1. For trial JHAY, the sponsor's results of the primary and
- secondary endpoints have been confirmed using the sponsor's
database. :

2. For trial JHAY, there was no statistical evidence indi¢ating
any imbalances at baseline with respect to the four baseline
stratification facters (pain intensity, analgesic consumption,
Karnofsky performance status, and investigator sites) used for
the randomization (Figure 1, Table 5, and Appendix 2).

3. For trial JHAY, although the sponsor's 2x2 clinical benefit
response (CBR) endpoint analysis resulted in statistically
significantly different "positive" CBR rates (4.8% of 5-FU vs
23.8% of Gemzar) and "stable" CBR rates (58.7% of 5-FU and 39.7%
of Gemzar), the "negative" CBR rates (36.5%) were identical for
both the 5-FU and Gemzar arms. This reviewer's analysis indicated
that the finding of a significantly higher CBR response rate in
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the Gemzar arm depended on the classification of "positive" and
“stable" CBR responders (see Appendix 3). This raises the
question as to whether the sponsor's classification algorithm for
CBR can: adequately distinguish between "positive" and "stable"
CBR patients.

4. In trial JHAY, the sponsor's 2x2 CBR endpoint analysis needs
to be interpreted with caution due to the large differences in
the distributions of patient discontinuation rates on the 5-FU
and Gemzar arms (see Appendix 4).

5. The analyses of secondary endpoints (time to disease
progression, time to treatment failures and survival), using the
FDA MO's assessment of dates and censoring indicators, produced
results similar to those prov1ded by the sponsor (see Tables 2-
S).

6. From this reviewer's exploratory survival analysis, the
“survival advantage in the Gemzar group (mortality risk ratio) was
homogeneous when patients were stratified by either pain
intensity, or analgesic consumption. Homogeneity did not hold
when patients were stratified by Karnofsky performance status
(KPS), sponsor assessed baseline stage, or the FDA MO assessed
clinical stage. Results with heterogeneous strata indicated that
the survival advantage in the Gemzar arm was confined to patients
with KPS greater than 70, with baseline stage 4, and without
baseline liver metasta51s (see Tables 7-12).



BACKGROUND

_ The Eli Lilly and Company has submitted a phase III
randomized controlled study (JHAY), a phase II single agent study
(JHAZ), and two other single agent studies (JHAL, E012) in
support of an application for use of Gemcitabine hydrochloride
(Gemzar) for the first line palliative therapy in patients with
carcinoma of the pancreas.

TRIAL JHAY
1. STUDY DESCRIPTION

The JHAY trial was a multicenter (19), single-blind,
randomized, Phase III, controlled study. A total of 160 patients
with advanced or metastatic pancreatic cancer were recruited. Of
those, 34 patients were not randomized (17 no longer eligible, 10
inadequate pain stabilization, 4 concurrent medical problems, and
3 patient's choice). The remaining patients were randomized to
either the Gemzar (n=63) or the 5-Fluorouracil (5-FU) (n=63)
arms. The enrollment period was between July 22, 1992 and March
23, 1994 (20 months). The study was ongoing as of the data cutoff
date Sep. 23, 1994 (6 months minimum follow—up) Prior to
randomization, each patient participated in a 'lead-in perlod'
which may have lasted from 2 to 7 days. A patient could not be
randomized to a treatment arm if his or her analgesic consumption
and pain intensity were not stabilized during this period.

The primary objective was "to establish an advantage in
clinical benefit of Gemzar over 5-FU as measured by significant
‘improvement in pain, performance status, or weight change". The
secondary objectives were "to compare the treatment arms with
respect to time to progressive disease, survival, objective tumor
response rates, duration of clinical-benefit response, and
univariate assessments of the primary varlables, and to assess
‘differences in the population pharmacoklnetlcs in patlents
treated with Gemzar and 5-Fu".

Gemzar was admlnlstered at a dose of 1000mg/m’ for 30
minutes once weekly for up to 7 weeks, fallowed by a week of ,
rest, then once weekly for 3 weeks out of every 4 weeks. 5-FU was
admlnlstered at a dose of 600mg/m for 30 mlnutes once weekly
(see sponsor Tables 4 and 5 in Vol. 2.35). All patients were to
remaln,enrelled in the study until there was evidence of further
disease progression or until the patient was discontinued. For
those patients who achieved a complete tumor response, up to 8
additional cycles were to be given before treatment was
discontinued.

Randomization was stratified on four prognostic factors:
pain 1nten51ty (PI), analgesic consumption (AC), Karnofsky
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performance status (KPS), and investigator site (IS). The Pocock
and Simon dynamic allocation algorithm (1975) was used, with a
randomization probability parameter of 0.75. The dlchotomy of
each factor, low vs high, was initially created based on a 50-50
split. These cut-off values were changed after discussion with
FDA, viz., for PI, from 30 morphine-equivalents mg/day to 20, for
AC, from 60 to 10 morphine-equivalent mg/day, and for KPS, from
70 to 80.

The protocol definition of a clinical benefit responder
(CBR) can be found in the Appendix 1. A summary of CBR follows.
PI, AC, and KPS were the primary measures of clinical benefit,
and weight was secondary. For a given individual, the
categorization of weekly mean PI and AC jointly determined an
overall weekly pain related score of positive, negative, or
stable. Further, the categorization of overall weekly pain score
and KPS jointly determined an overall CBR of a responder,
nonresponder, or stable patient. If the status of CBR was:
classified as. stable from the primary clinical benefit response
measure, the patient was then further evaluated based on change
in body weight (positive or nonpositive). If the weight change
was positive (7% increase from baseline), then the patient was a
CBR responder; otherwise, he or she was classified a CBR '
nonresponder.

The secondary efficacy endpoints, survival and time to
disease progression (TTP), were measured from the time of
randomization. The time to treatment failure (TTF) was defined as
" the time from randomization until the time the patient
discontinued from the study  treatment. The objective tumor
response rate (OTR) is also a secondary endpoint. The duration of
CBR in weeks was measured as the largest number of consecutive
weeks that contained no back-to-back nonpositive weekly scores.
If only one component is positive, the duration is the duration
of the positive classification for that component. If multiple
components are positive, the duration is the largest number of
consecutive weeks that are primary positive weeks for at least
one of the positive components.

2. OVERVIEW OF SPONSOR'S STUDY RESULTS AND REVIEWER'S ANALYSES OF_
SECONDARY ENDPOINTS BASED ON THE FDA MO'S ASSESSMENT

one hundred and sixty patients with pancreatic cancer were
entered into the study. Thirty-four patients were not qualified
for randomization (see sponsor table 7, Vol. 2.35). The intent-
to-treat (ITT) analyses were based on 126 patlents, 63 patients
per arm. The qualified study patients included 54% males and 46%
females on each arm. Patient ages ranged from 37 to 79 years with
a median age of 62 years for Gemzar and 61 years for 5-FU
patients. The majority of the patlents were Caucasian (92% on the
- Gemzar arm and 84% on the 5-FU arm). All patients were
chemonaive. Three patients on the Gemzar arm received prior
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radiotherapy. With the exception of one Gemzar patient, previous
surgery or diagnostic procedures were undertaken for all
qualified patients. The sponsor's baseline disease
characteristics can be found in Table 1 of Vol. 2.35.

Primary Efficacy Endpoints - CBR
K The CBR rates of Gemzar (23.8%, 15/63) and 5-FU (4.8%, 3/63)
were statistically significantly different (p=.002, Chi-

square test, see sponsor Table 8 of Vol. 2.35).

Secondary Efficacy Endpoints - OTR, TTP, TTF, SURV

¢ The results of analyses on objective tumor response rate
(OTR), time to disease progression (TTP), time to treatment
failure(TTF), and survival time according to the sponsor s
assessment and the FDA MO's assessment were summarized in
the following TABLES.

The FDA MO determined that there were two responders each on
the Gemzar and 5-FU arms (response rate 3.2%, p=1.00). The
‘sponsor had 3 responders in the Gemzar arm and O in the 5-FU arm
(4.8% for Gemzar vs 0% for 5-FU, p=.080) These results are
summarized in Table 1 from reviewer's analyses.

‘Table 1 - Objective Tumor Response Rate

| ~ SPONSOR ASSESSMENT FDA MO ASSESSMENT
ARM | 5-FU | GEMZAR | 5-FU GEMZAR
OTR 0%(0/63) | 4.8%(3/63) |3.2%(2/63) |3.2%(2/63)

(95%€I) NA (0%-10.2%) | (0%-7.6%) | (0%-7.6%)

P-VALUE | .080 R 1.00

TTP was defined by the sponsor as the time from
randomization until the time that the patient is classified as
having progressive disease or until the time that the patient
discontinued from the study treatment whichever is earlier. The
conventional definition of TTP would consider patients who
withdrew from the trial earlier than their disease progression as
censored at the time of withdrawal rather than an event for
disease progression. The results of analysis using the FDA MO's
-assessmént were similar to those of the sponsor. The estimated.
median TTP was .96 months for 5-FU (.92 months, sponsor result)

and 2.15 months for Gemzar (2.33 months, sponsor's result); these
results were in favor of Gemzar (p=.005, FDA assessment, and :
p=.0002, sponsor assessment), as shown in Table 2 below.
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Table 2 - Time to Disease Progression

SPONSOR -ASSESSMENT FDA MO ASSESSMENT
ARM 5-FU GEMZAR 5-FU GEMZAR
MEDIAN (mon) .92 2.33 .96 2.15
(95%CI) (.92-1.61) | (1.94-3.72) | (.86-1.88) | (1.85-3.67)
RANGE 0-11.97+ 0-13.32 0-12.01+ 0-9.52
CENSORING 19%(12/63) | 30%(19/63) | 19%(12/63)* | 18%(11/63)*
RISK-RATIO .543
(G:F,95%CI) (.351-.841)
LOG-RANK .0002 .005

" * There were 18 patients who were 'NE'

from Gemzar arm and 6 from S~FU arm.

. to T ! t Fail (TTF)

‘Table 3 - Time to Treatment Failure

(non evaluable) for tumor response, 12

SPONSOR ASSESSMENT

'FDA MO ASSESSMENT

ARM 5-FU GEMZAR 5-FU GEMZAR
MEDIAN .92 2.04 .89 1.85
(95%CT) (.89-1.58) | (1.81-3.06) | (.83-1.02) | (1.32-2.35)
VRANGE‘ 0-11.97+ 0-13.32 0-12.0+ 0-9.52

CENSORING 0%(0/63) 1.6%(1/63) 0%(0/63) 1.6%(1/63) -

RISK-RATIO | .570

(G:F,95%CI) (.397-.819)
LOG~RANK .0004 .0018

The sponsor defined the TTF as the time from randomization

until the time that the patient discontinued from the study.

treatment. Treatment failure events as defined by
disease progression, toxicity, or death whichever
Analyses results of the sponsor and this reviewer
Table 3. The estimated median TTF was shorter (by

the FDA MO were
occurred first.
are shown in

.03 mon. for 5-

FU and by 0.19 mon. for Gemzar) using the FDA MO's assessment.
TTF was significantly longer (by 0.96 months) for Gemzar
(p=.0018, FDA MO; p=.0004, sponsor, -log-rank test). The estimated
risk ratio of Gemzar to 5-FU was .57 with 95% CI of .40 to .82.

For survival analysis, two patients (patients 219-3321:
6/1/94 and 219-3322: 5/23/94) were dead on the 5-FU arm based on



the FDA MO's determination, but they were censored at the study
" cutoff (9/23/94) by the sponsor. With this discrepancy, the
estimated median survival was a little longer (by 0.07 mon.) for
the Gemzar arm and a little shorter (by 0.15 mon.) for the 5-FU
arm using the FDA MO's assessment. The Gemzar arm had a longer
median survival (by 1.46 mon.) than the 5-FU arm (p=.0008, FDA
MO; p=.0024, sponsor, log-rank test, see Table 4). '

Table 4 - Survival

SPONSOR ASSESSMENT FDA MO ASSESSMENT
ARM 5-FU GEMZAR 5-FU GEMZAR
MEDIAN (mon) 4.41 5.65 4.26 5.72
(95%CI) (3.39-5.19) | (4.70-6.87) (3.24- (4.83-6.94)
: 5.16)
RANGE  0-15.09+ 0-18.64 0-15.21+ | 0-18.78

CENSORING | 4.8%(3/63) | 12.7%(8/63) .| 1.6%(1/63) | 12.7%(8/63)

6-MON. PROB 31% 46% 27% 44%
9-MON. PROB 6% 24% 3.2% 223
1-YR PROB 2% 18% . 1.6% 15%
RISK-RATIO ' .531
(G:F,95%CI) , (-364-.772)
LOG-RANK .0024 .0008

Except for minor numerical differences, longer median time to
disease progression (by 1.19 months, p=.005), longer median time
to treatment failures (by 0.96 months, p=.002), and longer median
survival (by 1.46 months, p=.008) were all in favor of Gemzar
(based on the FDA MO's assessment on all the dates for time to
event calculation, including date of randomization, date of
disease progression, date of off-study, and date of death).

3. REVIEﬁER'SrEVALUATION AND COMMENTS
3.1 Primary efficacy endpoints

Randomization was stratified on the following four
prognostic: factors: PI, AC, KPS, and investigator site. The
baseline distribution of each factor is displayed in Figure 1.
There was no statistical evidence indicating imbalance between
Gemzar and 5-FU with respect to PI (p=.886), AC (p=.543), and KPS
(p=.863) using the nonparametric two sample Wilcoxon test. As
shown in Table 5 (see Appendix 2.), there was no apparent
treatment imbalance by investigator sites.



The robustness of the CBR classification was investigated by
this reviewer (please refer to Appendix 3 for detail). From the
reviewer's analyses using the six possible definitions at the
overall weekly pain score level and the overall CBR response
analyses, the treatment effect was differentiated when a CBR
responder requires an individual to have just one component being
positive with the other two components being stable or to have
two components being positive with the other component being
stable. Such treatment effect can not be concluded when a CBR
responder requires an individual to have all three components
being positive.

Although the observed CBR rate on Gemzar (23.8%) was
statistically significantly better than that of 5-FU (4.8%), the
impact of the extremely high and differential dropouts (see Table
6) between the two arms cannot be overlooked.

Table 6 Patients' Treatment Withdrawal Over Time (JHAY)

Dropouts by . Gemzar (N=63) 5-FU (n=63)
4 weeks _ 18% 38%
8 weeks 38% 68%
12 weeks 60% 81%
16 weeks 68% 863
e opo

The following two approaches were used to assess the impact
of the dropouts. The first approach treated CBR as a composite
endpoint and adjusted patients' completion and discontinuation
information for CBR rate and the second approach, done by Dr. M.
Takeuchi, used longitudinal data for each component, PI, AC, and
KPS to assess the CBR response profile individually.

Analysis of CBR based on patlents' treatment cempletlen status hy o

12-week and d1scont1nuat10n reasens

The impact of dropouts on the sponsor's CBR analy51s was
evaluated. This reviewer reanalyzed CBR data in the following
ways (please refer to Appendlx 4 for detall)

® ' Analysis based on retrospective stratification of: the CBR
responders by their treatment time on trial



Analysis 1 - Distribution of Clinical Benefit Response

COMPLETERS NON-COMPLETERS
(stayed on study 12 wk or more) (stayed on study less than 12 wk)
NR R 1 TOT NR R TOT
5-FU 9 2(18%) | 11 5-FU 51 1(2%) |52
GEM 9 12(57%) | 21 GEM 39 3(7/) 42

Cochran-Mantel-Haenszel, p=.016 (retrospectively stratlfled)

. From Analysis 1, the CBR response rate was still higher in the
Gemzar arm. For the completers, the CBR response rate was 57% on
the Gemzar arm and 18% on the 5-FU arm; for the non-completers,
7% on the Gemzar arm and 2% on the 5-FU arm. The difference in
the CBR response rate between the treatment arms over the two
retrospective strata was statistically significant (Cochran-
Mantel-Haenszel, p=.016). :

. Analysis based on the reasons for discontinuation assessed
by the FDA MO.

Through consultation, the reasons for discontinuation were
provided by the FDA MO. In this reviewer's analysis, they were
ranked from the best (complete tumor response) to the worst
(death). Analysis 2 used detailed ranking order of the reasons
for discontinuation and the Analysis 3 used the ranking order as
complete tumor response, stable disease, adverse event/toxicity,
lack of efficacy (clinical or objective progression), and death.

If the ranking is adegquate, the Wilcoxon rank sum test indicates
that a larger proportion of the Gemzar patients discontinued the
treatment due to adverse events/toxicity (28.6%), compared to the
5-FU arm (11.3%) and the Gemzar arm had a smaller proportlon of
patients that discontinued treatment due to lack of
efficacy/death (68.3%) than 5-FU arm (87.1%).

. Ana1y51s 1ncerporat1ng reasons. of . discontinuation into CBR
response rate

Using the protocol defined schema of 12 weeks to define the
completers and non-completers, the distributions of the CBR
. responders and non-responders based on the reasons for
discontinuation were explored.

There was a concern that non-completer non-responders might
not have the opportunity to respond because they did not stay in
the trial long enocugh. Their impact may be assesséd by ranking
the reasons for discontinuation along with responder completers,
non-completers. Analyses 4 and 5§ present such analyses. Patients

were classified as follows. Completers or responders were
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classified into 'R' (complete response by week 12), 'BR' (might
not complete 4 consecutive weeks CBR response by week 12), 'LR'
(not yet responded by week 12), and 'NR' (completer non-
responders). Non-completer non-responders were classified as 'AE'
(adverse event), 'TO' (toxicity), 'LOE-SD' (lack of efficacy due
to stable disease), 'CP' (clinical progression), 'LOE-PD' (lack
of efficacy due to objective progression), and 'DE' (death),
based on discontinuation reasons.

Since it is not entirely clear how one should rank the
completer nonresponders ('NR') vs the non-completer non-
responders, two alternative ways of ranking the 'NR' group were
explored. In the first analysis, the 'NR' group was ranked better
than non-completer non-responders (see Analysis 4). In the
second analysis, the 'NR' group was not distinguished from the
non-completer non-responder group and was reclassified based on
the reasons of discontinuation (see Analysis 5).

Gould's approach (1980, Biometrics, 36, p.721-727) was
applied to assess the potential impact of discontinuation on the
CBR response distribution. The Wilcoxon rank sum test (Gould's
approach) indicated that the Gemzar patients had a higher CBR
response rate or tended to discontinue treatment for less severe
reasons than the 5-FU patients (see Analyses 4 and 5). A
potential concern about the adequacy of the ranking scheme arises
from the question of whether clinical progression is more severe
than lack-of-efficacy due to stable disease. A sensitivity
analysis was performed by switching the order of CP and LOE-SD.
Statistical significance still holds using the Wilcoxon rank sum-
test (p=.004 for rank method 1, and p=.002 for rank method 2).

In summary, there seem to have a numerical trend of CBR
benefit, in terms of higher CBR rates, higher adverse
events/toxicity, and lower disease progression, from Gemzar or a
statistically significant treatment effect after adjustments for
the ranked discontinuation distribution, the completer status, or
combination of the two. : '

Analysis of CBR based on longitudinal data of each’componeﬁt

The following is a summary of Dr. M. Takeuchi's memoranduii
of statistical consultation dated 12/11/95 (see Attachment).

As pointed out by Dr. Takeuchi (section 2, page 2 and Figure
2 of the Memorandum), the patient attrition rates were high in
both treatment arms, but appear to be higher in the 5-FU arm than
" in the Gemzar arm. In view of the fact that the primary endpoint,
CBR, is defined in terms oOf weekly average scores of three
different components in a complicated scheme, the observed .
differential dropout rates over time may confound the efficacy
‘assessment of the overall clinical benefit response. In order to
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assess the impact of the differential dropout rates over time, a
reasonable approach is to analyze the clinical benefit response
over time as longitudinal data. In this case, since the clinical
benefit response is defined in terms of essentially three
individual components, it is necessary to analyze the individual
components over time.:

Dr. Takeuchi analyzed the individual components over time
and assessed the impact of the differential dropout rates on
these components. He demonstrated that patients did not drop out
at random and relative to each components, there were significant
differences in the treatment response between patients who
completed the trial and patients who dropped out early relatlve
to each components.

Because of these differences, it is necessary to model the
response over time separately for the dropouts and the
completers. More specifically, the PI analysis suggested that
Gemzar reduced PI over a period up to 12 weeks in both dropouts
and completers, while for 5-FU patients the observed effects
depended on cla551flcat10n, no PI reduction was noted for
dropouts, but in completers the effect was similar to Gemzar (see
Summary 1B). The AC analysis indicated that Gemzar dropouts had
fairly constant AC, but 5-FU dropouts had a noticeable increase.
~For completers, however, the AC time trend (see Summary 2B) for
Gemzar patients was quadratic (concave up), where no apparent
change over time in AC was discerned for 5-FU completers. :
Finally, the KPS analysis revealed KPS decreasing at a constant
rate for dropouts in both treatment arms, but the rates were
different. For KPS of completers, Gemzar was found to have a
quadratic (concave down) time profile (see Summary 3B), while
that for 5-FU was found to randomly fluctuate ‘around baseline
values. .

In summary, as stated in Dr. Takeuchi memorandum, ~the
attrition rates’in both treatment groups were extremely high, and
the sample sizes in both arms were small. Therefore, all analyses
of clinical benefit response and its components have the
potential to be biased. Results, therefore, should be interpreted
cautiensly'. He concluded that “by the robust results obtained
from the longltudlnal analyses, it is concluded that the
benificial aspects in each of the three components of the
clinical benefit response endpoint point toward a positive effect
for Gemcitabine'.

3.2 B8econdary efficacy endpoints

Table 7 summarizes the results of the log-rank test
stratified on weekly pain intensity. Data did not indicate any
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heterogeneity in the mortality risk ratio of Gemzar to 5-FU
(p=.956).. The estimated risk ratio was .57 with 95% C.I. between
0.39 and 0.85 (p=.005, stratified log-rank test).

Table 7 - Survival Comparison Between Gemzar and 5-FU for Pain
Intensity Component of the Primary Endpoint**

Weekly 5-FU(n=63) GEMZAR(n=63) treatment effect
PAIN ‘
Median Censoring(n) Median Censoring(n) | Log-rank
95%Cl days 95%Cl, days p=.005
Risk ratio
0-20 147(79-189) 4%((24) 190(98-243) 16%(19) (95%CI)
' 57(.39-.85
20-30 107(98-188) 0%(9) 156(89-210) 7%(14) ( )
30-40 54(27-154) 0%(11) 188(163-385) 8%(12) Homogeneity
v ' across strata
40-50" 131(50-152) 0%(10) 238(163-301) 11%(9) p=.956
>=50 159(50-198) 0%(9) 137(79-159) _ 22_%(9)

**k53]1] dates for time to event calculation were based on FDA MO's assessment

Table 8 of this reviewer gives the results of the log-

rank test stratified on weekly analgesic consumption. The
mortality risk ratio did not indicate any heterogeneity between

Gemzar vs 5-FU (p=.162).

The stratified risk ratio was

.48 with

95% C.I. between 0.33 and 0.72 (p=.0002, stratified log-rank

test).

Table 8 - Survival Comparisoh Between Gemzar and S—FU' for

Analgesic Consumption Component of the Primary Endpoi‘nt**

Wk-AC | 5-FU(n=63) GEMZAR(n=63) treatment effect
Median Censoring(n) Median Censoring(n) | Log-rank
95%Cl, days 95%, days ’ p=.0002
' S I T 5 — | Risk ratio’
0-10f 232(98-.) 33%(3‘) - 109(90”-.) 3‘3%(3) » (95% CI)
10-50° 150(96-214) 0%(14) 222(187-538) 25%(16) ( )
50-100 12,6(50-'159) 0%(19) 163(92-190) 10%(21) Homogeneity
. B accross strata
100-200 130(63-156) 0%(16) 146(83-175) 0%(17) p=162
>=200_ | 86(39-198) 0%(11) " 236(203-270) 17%(6) '
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** all dates for time to event calculation were based on FDA MO's assessment

Table 9 - Survival Comparison Between Gemzar and 5-FU for
Karnofsky Performance Status Component of Primary Endpoint**

KPS 5-FU(n=62)* GEMZAR(n=63) Homogeneity
p=.004
Median | Censoring(n) Median - Censoring(n) | Risk ratio(95%)
(95%CI) (95%CI)
50 108(-) 0%(1) 50(45-54) 0%(2) -
60 46(23-198) 0%(8) 86(25-109) 0%(9) 94(.35-2.57)
70 | 136(104-163) 3%(34) 190(163-234) 15%(33) | .49(29-83)
80 159(79-214) 0%(13) 146(61-538) | 18%(11) | .45(.17-1.22)
90 | 72(27-129) 0%(6) | 231(131-265) 13%(8) 11(.02-57)

* one patient has KPS missing.
** all dates for time to event caleulation were based on FDA MO's assessment

Based on the KPS stratification, the data indicated a
possible heterogeneity on the mortality risk ratio between Gemzar
vs 5-FU (p=.004). The risk ratios by the KPS score, as given in
Table 9, suggest that as a patient's KPS increases, the risk
ratio of Gemzar to 5-FU tends to decrease.

The potential impact of the patient's disease status (in
terms of clinical stage, baseline stage defined by the sponsor,
and baseline liver metastasis status) on the surv1va1 tlme were
.assessed by this reviewer.

In Table 10, the risk ratio of Gemzar to 5-FU differed
significantly between the patients who had liver metastasis at
baseline and those who did not (p=.0001). The risk ratio was .47
(95% CI .26 to .84) in patients without baseline liver metastasis
and .71 (95% CI .43-1.15) in patients with baseline liver
metastasis. The significant survival benefit of Gemzar seemed to
be mostly in the patients without baseline liver metastasis (8.4
weeks longer - without baseline liver metastasis and 1.0 weeks
longer -~ with baseline liver metastasis).
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Table 10 - Survival Comparison Between Gemzar and 5-FU (JHAY
Study) by Baseline Liver Metastasis**

LIVER 5-FU(n=63) GEMZAR (n=63) Homogeneity
MET . _ =.0001
Median Censoring(n) Median Censoring(n) ‘ risk ratio-
95%CI, days ' 95%CI, days 95%CI
NO 163(129-211) 4% (25) 222(173~-270) 22%(32) .47(.26-.84)
YES 104(63-133) 0% (38) 112 (83-150) 3% (31) ©.71(.43-1.15)

*3]1)1 dates for time to event calculation were based on the FDA MO's asséessment

Based on stratification by baseline stage, the data seemed
to indicate that the mortality risk ratio differed either using
the FDA MO's assessment of baseline clinical stage (p=.001; see
Table 11) or using the sponsor's baseline stage (p=.003; see
Table 12). The point estimate of the mortality risk was lower for
the Gemzar arm than the 5-FU arm in all strata (some strata with
small patient sizes need to be interpreted with caution).

"Table 11 - Survival Comparlson Between Gemzar and 5-fu (JHAY
Study) by Baseline Stage**

FDA-MO : 5-FU(n=62) * GEMZAR (n=63) Homogeneity
STAGE : . : p=.001
Median - 'Censoring(n) Median Censoring{n) risk ratio
-95%, days : - 95%, days 95%CI
2 205(129-236) 7%(14) 215(173-385) 25%(16) .63(.28-1.40)
3 153(50—195) 0% (4) 436(159—538) 25%(4) .15(.02—1.41)
4 106(54—135) 0% (44) 144 (98-201) 1 7% (43) .55(.35-.86)

*  one patient had 'diagnosis in question'
~** 3]1] dates for time to event calculation were based on FDA MO's assessment

Table 12 - SurV1val Comparlson Between Gemzar and 5-fu (JHAY
Study) by Baseline Stage**

SPONSOR 5-FU (n=63) GEMZAR(n—63) _ Homogeneity
STAGE | : p=.003
Median | censoring(n) Median Censoring (n) risk ratio
95%, days 95%, days ' _ SS%CI
2 198 (41-.) 20% (5) 243(175-568) 22%(9) .67(719—2.37)
3 ’.156(135—195)-' 0%(10) r187(152;538) 22%(9) -49(.17-1.46)
4 104(54-137) | 0%(48) - 150(112-201) 9% (45) .54(.35-.83)

** all dates for time to event calculation were based on FDA MO's assessment
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TRIAL JHAZ
1. STUDY DESCRIPTION

Trial JHAZ was a multicenter (17), single-arm, open-label
study of Gemzar in patients (n=74) with advanced pancreatic
cancer whose disease progressed on 5-FU either as a single agent
or in combination with immunomodulators or biochemical
modulators. The study enrollment was from Aug. 13, 1992 to March
8, 1994 with a study cutoff of Sept. 8, 1994. 11 patients did not
receive the study drug. The original sample size calculation of
n=56 was based on a 92% chance of detecting a CBR rate of 25% and
a 5% type I error rate of concluding that a compound with a true
CBR rate of 10% is effective. The amended protocol allowed
accrual of up to 10 additional patients to anticipate protocol
violations. The patient's baseline disease characteristics were
summarized in sponsor's Table 1, Vol. 2.47. '

Gemzar was administered at a dose of 1000mg/m’ for 30
minutes once weekly for up to 7 weeks followed by a week of rest,
then once weekly for 3 weeks out of every 4 weeks. This schedule
was the same for the Gemzar arm in the JHAY trial. The primary
objective of this trial was to determine the clinical beénefit
response rate to Gemzar measured by significant improvement in
pain, performance status, or weight change. Secondary objectives
were to assess TTP, survival, objective tumor response rates, and
duration of CBR. '

2. OVERVIEW OF SPONSOR'S STUDY RESULTS AND REVIEWER'S ANALYSES OF
SECONDARY ENDPOINTS BASED ON THE FDA MO'S ASSESSMENT ‘

In trial JHAZ, seventy-four patients with advanced
pancreatic cancer whose disease progressed on 5-FU were entered
into the study. Eleven patients were ineligible. The ITT analyses -
were based on 63 patients. The study population included 51%
males and 49% females. Patient ages ranged from 33 to 77 years
- with a median age of 62 years. The majority of the patients were

Caucasian (91%). The sponsor's summary of baseline disease '
characteristics can be found in Table 6.2 of Vol. 2.47.

Primary Efficacy Endpoints - CBR -

¢ The CBR rate was 27% (17/63) for Gemzar (see sponsor Table 3
of Vol. 2.47). - :

 / 11 out of 74 patients were excluded from the study (see
' sponsor Table 1 of Vol. 2.47). Using the FDA MO's
assessment, 8 out of 71 patients were ineligible. The
analysis was based on the remaining 63 patients, 9 of the 63
patients were non-evaluable for tumor response and disease
progression. ' -
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Based on the FDA MO's assessment, the secondary endpoint
results are as follows. The objective tumor response rate was
4.8% (3/63) with 95% CI of 0% to 10%. The median TTP was 61 days
(95% CI: 56-85 days; range: 0 - 531 days) with censoring rate of
13% (7/54). The median .TTF was 57 days (95% CI: 36-64 days;
range: 0-531 days) with censoring rate of 1.6%(1/63). The median
survival was 119 days (95% CI: 96-149 days; range: 0-531 days)
with censoring rate of 7.9% (5/63).

3. REVIEWER'S EVALUATION AND COMMENTS

Table 13 ~ The Efficacy Results From the Sponsor and the FDA

SPONSOR RESULTS FDA RESULTS
Objective tumor resp | 10.5%(6/57) 4.8%(3/63)
: _ 95%CI: 0%-~10%
Median TTP 2.5 months 2.0 months
: : censoring:13% (n=54) *
Median TTF , 2.1 months , 1.9 months
B censoring:1.6%(n=63)
 Median survival 3.8 months** 3.9 months
censoring: 7.9%
- (n=63)

* 9 patients were 'NE' for the TTP
** qualified patients (63 out of 74 patients were treated with
Gemzar)

The efficacy results summary of this phase II, single arm
trial are shown above in Table 13. Except for objective tumor
response rate, the estimated median TTP, TTF and survival were
similar for sponsor and FDA analyses.

TRIAL JHAL
' 1. STUDY DESCRIPTION

A multicenter (3, all in US), open-label, nonrandomized,
single arm study. The study was designed to accrue up to 35
~qualified patients, using a 3-stage design with the objective of
minimizing the expected number of patients treated in the event
that Gemzar therapy proved either very disappointing or very
successful. Study enrollment was from Jan. 23, 1990 to Nov. 15,
1990 (a little less than 10 months). The study completion date
was Feb. 4, 1992. ' ,

Gemzar was administered intravenously at a dose of 800 mg/m’

-for 30 minutes once a week for a consecutive 3-week period,-
followed by a fourth week of rest. The duration of each treatment
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cycle was 28 days. The primary endpoints were best overall tumor
response, Kaplan-Meier estimates of the time (on study) to events
for response parameters, and sites of disease progression. The
secondary endpoints were performance status, weight change, and
analgesic consumption.

2. OVERVIEW OF SPONSOR'S STUDY RESULTS AND REVIEWER'S ANALYSES OF
SECONDARY ENDPOINTS BASED ON THE FDA MO'S ASSESSMENT

¢ In trial JHAL, four out of forty-five patients were not
qualified for the study (see sponsor Table 5.2 of Vol. 2.51).
Using the FDA MO's assessment, 9 patients were excluded from a
total of 53 patients, the remaining 44 patients (6 of them were
non-evaluable for tumor response) were the basis for the .
analyses. The following results were obtained using the FDA MO's
assessment. The objective tumor response rate was 4.5% (2/44)
with 95% CI of 0% to 11%. For time to event analyses, patient#
210-1324 had date of first treatment later than the study
completion date (Feb. 4, 1992) and was excluded from the
analyses. The median TTP was 85 days (95% CI: 56-105 days; range:
0-244+ days) with censoring rate of 10.8% (4/37). The median TTF
‘was 57 days (95% CI: 29-85 days; range 0-244 days) with censoring
rate of 0% (0/43). The median survival was 103 days (95% CI: 49-
128 days; range: 0 - 275 days) with censoring rate of 14% (6/43).

TRIAL E012
1. STUDY DESCRIPTION

A multicenter (3, all in Europe), open-label nonrandomized
phase II efficacy study in patients (n=34) with pancreatic
cancer. The study enrollment period was about 13 months (between
Sept. 26, 1990 and Oct. 24, 1992) and the study cutoff date was
Dec. 24, 1992. The study's prlmary objective was to determine the
tunor response rate to Gemzar given weekly (at a starting dose of
800 mg/m ) for 3 weeks followed by 1 week of rest (one cycle) to
chemonaive patients with advanced and/or metastatic pancreatic
cancer.

2. OVERVIEW .F SPONSOR'S STUDY RESULTS AND REVIEWER'S ANALYSES OF
SECONDARY ENDPOINTS BASED ON THE FDA MO'S ASSESSMENT

¢ - In trial E012, twelve out of thirty-four patients were not
gualified for. the study (see sponsor Table 1 of Vel. 2.55). Using
the FDA MO's assessment, 33 patients were included in the
analyses. The tumor response rate was 6.1%(2/33) with 95% CI (0-
14.4%) . The median TTP was 51.5 days (95% CI: 49 to 107 days;
range: 0-200 days) and the censoring rate was 25%(7/28). The :
median TTF was 57 days (95% CI: 50-58 days; range 0-212 days) and
the censoring rate was 0%(0/33). These results were obtained
using the FDA MO's assessment. '
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Following is a summary of the above three phase II single agent
trials on the secondary efficacy endpoints based on FDA MO's

assessment.
Table 14 - Secondary Efficacy Endpointsx*
~ JHAZ JHAL E012

OTR 4.8%(n=63) 4.5%(n=44) 6.1%(n=33)
95% C.I. 0% - 10% 0% - 11% 0% - 14%

TTP Median 61 days 85 days 52 days
95% C.I. 56 - 85 days | 56 - 105 days | 49 - 107 days
Censoring 13%(n=54) 10.8% (n=37) 25% (n=28)

TTF Median 57 days 57 days 57 days
95% C.I. 36-64 days 29 - 85 days 50 - 58 days
Censoring 1.6% (n=63) 0% (n=43) 0% (n=33)

SURV Median 119 days ‘103 days - -
95% C.I. 96 - 149 days 49 - 128 days - -
Censoring _ 7.9% (n=63) 14% (n=43) -

* Evaluable patients per FDA MO.

SUMMARY AND CONCLUSIONS

THE PIVOTAL COMPARATIVE PHASE III TRIAL - JHAY.

o After the assessment on the impact of dropouts, this

reviewer pointed out that the sponsor's result of a

statlstlcally significantly higher CBR response rate in the
Gemzar arm over 5-FU arm (23.8% vs 4.8%) still hold. All
analyses assumed that the ranking of reasons for treatment
discontinuation is adequate. In addition, Dr. M. Takeuchi -
pointed out that “missing data seemed to follow a
nonignorable missing mechanism. The attrition rates in both
treatment groups were extremely high, and the sample sizes
in both arms were small. Therefore all analyses of clinical
benefit response and its components have the potential to be
biased. Results, therefore, should be interpreted

- cautionsly'. He concluded that “by the robust results

obtained from the longitudinal analyses, it is concluded
that the beneficial aspects in each of the three components
of the clinical benefit response endp01nt point toward a
positive effect for Gemc1tab1ne'

The FDA MO's assessment on objective tumor response (3.2% in
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both Gemzar and 5-FU arms) differed from that of the
sponsor's (0% in the 5-FU arm and 4.8% in the Gemzar arm).
Despite this difference, i.e., with minor dates or censoring
differences, the findings of a statistically significantly
longer time to disease progression (p=.005, 1.19 months
longer with Gemzar), time to treatment failure (p=.0018, .96
months longer with Gemzar), and survival (p=.0008, 1.46
months longer with Gemzar) in this reviewer's univariate
analyses using the FDA MO's assessment were consistent with
the sponsor's findings.

° From this reviewer's exploratory survival analysis, the
survival advantage in the Gemzar group (mortality risk
ratio) was homogeneous when patients were stratified by
either pain intensity, or analgesic consumption. Homogeneity
did not hold when patients were stratified by Karnofsky
performance status (KPS), sponsor assessed baseline stage,
or the FDA MO assessed clinical stage. Results with
heterogeneous strata indicated that the survival advantage
in the Gemzar arm was confined to patients with KPS greater
than 70, with baseline stage 4, and without baseline liver
metastasis (see Tables 7-12).

In summary, dropout rates in both arms were high and showed
different patterns. This reviewer's analyses indicated that the
higher CBR rate (23.8% for Gemzar vs 4.8% for 5-FU) observed for
the Gemzar arm translated into a smaller percent of treatment
discontinuations due to lack of efficacy (clinical progression or
objective disease progression). This is also supported by Dr.
Takeuchi's longitudinal analyses of each components of the CBR
(see Attachment). In addition, based on the FDA MO's assessment
of all the dates for time to event calculation, the analyses
performed by this reviewer indicated that Gemzar had a longer
median time to disease progression (by 1.19 months, p=.005),
longer median time to treatment failure (by 0.96 months, p=.002),
and longer median survival (by 1.46 months, p=.008). The survival
benefit of Gemzar seemed to be mostly in the patients without
baseline liver metastasis (8.4 weeks longer - without and 1.0
weeks longer - with baseline liver metastasis, p=.0001). The -
results of this reviewer's analyses indicated that the effect of
Gemzar is statistically significant on the primary endpoint and
supported by the findings on the secondary endpoints.
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Statistidal Review and Evaluation

pate: FEB 91996

- NDA# : 20-509
APPLICANT: Lilly Research Laboratories

NAME OF DRUG: Gemzar (gemcitabine HCL)

DOCUMENTS REVIEWED: Undated Deskcopy of Sponsor’s Section 5.
Stability Studies and Unofficial Deskcopy of 12/15/95.

TI. Background

The original request from Dr. Dietze (HFD-150) is dated 06/02/95.
Some miscommunication delayed the proper material till 11/21/95. At
that time it became apparent that the sponsor had plotted assay
results without any statistical analysis. In discussion with the
sponsor it was decided that the most expedited way to procede was
for the sponsor to send this reviewer an unofficial copy of
statistical analyses and the data for potency and related
substances obtained from both the ‘dry’ product and the product
stored reconstituted for

II. Sponsor's Results

As mentioned above the sponsor’s plots of the assay results are
insufficient for determining an expiration dating period. In the
unofficial deskcopy of 12/15/95 the sponsor provided the output
from various SAS PROC GLM models applied to the potency and Total
" Related Substance data (from both the ‘dry’ and reconstituted
states). For the potency data of the dry substance of all —
.~ of 200 or 1000 mg strength and manufactured at Fegersheim,
France, or at Indianapolis, US, the sponsor fitted several models
concluding a parallel slopes model for all the Using the
batch with the highest intercept and the common (positive) slope
the sponsor estimated the following amounts of percent change at e
. (Sponsor’s Table 3. Summary of the Pooled Slopes): '
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III. Reviewer's Results

The sponsor tested for poolability of vial sizes and for
manufacturing sites at p=0.05, not at the p=0.25 which is used to
test for poolability of intercept or of slope. Which level of p is
appropriate in this situation can be argued and this reviewer did
not test for poolability of vial sizes nor of manufacturing sites
but analyzed each set of batches separately. The estimated
expiration dating period for each data set is 1listed in the
attached Summary Table. At the request of the reviewing chemist,

this reviewer also analyzed the related substances
and Where the estimated expiration dating period is
noted as ‘o.k.’ it means that the data showed no or hardly any
variability within each batch, sometimes even between batches.
However, in all cases, the observed values were well below the
upper specification limits of - -for Total Related Substances, of

for and of of . - Potency
specification limits were ——————label claim. Expiration dates
related to the '‘Dry Product’ are in months. The product was also
reconstituted and stored for .——————Therefore, any expiration
dating periods for the reconstituted product are in hours. The
storing of the reconstituted product was done in Fegersheim when
the batches of the dry product were 12 months old; therefore, for
these batches ‘AGE’ is listed as 12 months. The product was stored
in reconstituted fashion in Indianapolis when the batches were new
(AGE = 0), 12 and 24 months old. Therefore, there is a set of
findings for each of these three ages.

Potency:

The data of the 200 mg product manufactured in eim regressed
to a common slopes model. The initial fill of batch FF4H13 was
somewhat higher than the other batches and based on its data the
product can be expected to remain below label claim for only
23 months. This is the only batch with less than 24 months of
estimated expiration dating period based on ‘dry potency’.

Potency stored reconstituted for
As mentioned above the product was also reconstituted and stored
for ————— Regression lines were fitted through these data to
estimate for how many hours the groups of batches can be expected
to remain within its limits once reconstituted. Two 12-month-old



batcheg, FF4H13 of the 200 mg product from Fegersheim and D20351 of
the 200 mg product from Indianapolis, can be expected to remain
within specification less than the studied time span, namely

' repectively. It needs to be determined whether these
estimates and those of the remaining data sets satisfy the
sponsor’s claim for the storage of the reconstituted product.

Total Related Substances:

Total Related Substances can be expected to remain below the
limit for at least ———— with one exception. Batch FF4593
estimated only —————— It need to be taken into consideration
that the batches from the 200 mg product from Fegersheim
regressed here to individual lines and that batch FF4S93 had only
six months  of actual data. The resulting estimates for the
regression line are very poor .and the confidence bands extremely
wide. The three observed values are well below the upper limit and
more data needs to be collected before a proper expiration dating
period can estimated by this batch.

‘For the - data from the ‘dry product’ no statistical
analyses were performed by this reviewer as the data were mostly
identical within a batch and often even across batches. The
observed data were far below the upper limit of : and there
seems to be no indication for them to vary much. This situation is
marked as ‘o.k.’ in the attached Table. The lack of observed
variablity may be due to the limitations of the assay rather than
due to no actual variation within the data. Nonetheless, their low
levels do not seem to merit any concern from a statistical point of
view.

Similarly, the —————-data from Fegersheim exhibited barely any
variation to permit statistical analyses. The observed values also
were well below the “——— upper limit and there seems to be no
cause for concern from the statistical point of view. The
data obtained at Indianapolis exhibited greater variability such
that regression analyses were meaningful to perform. The

part of the related substances can be expected to remain below the
set limit for over ————— if the observed pattern of degradation
does not change in the future.




Total Related Substances,
product was stored for .

As mentioned above, Total Related Substances, and
were also measured over from the product stored
in reconstituted form. As the attached Summary Table shows all
batches estimated to remain -below the respective specification
limits well beyond the observed hours.

obtained when

IV Summary_and Conclusion

This product was manufactured in two strengths and at two sites. In
order to avoid a potential discussion of if and at what level of
significance these two factors may be pooled, this reviewer
analyzed each data set separately.

Only one batch estimated an expiration dating period below the
requested for potency (batch- : The
apparent reason for this failure is a higher initial fill.

The product was also stored in reconstituted fashion for

This was done at various ages of the batches, initially, when they
were —— The lowest estimated expiration date of
all these data sets is ——————_ i.e. when reconstituted and
stored, the product can be expected to remain within its percent
label claim limits for at least -

Related substances are an issue with this product. The measures of
Total Related Substances in general can be expected to remain below

their upper specification limit of for at least
There is one exception, however, where a single batch estimated
only ———— expiry period. This batch had only three data points
and its regression line and confidence limits are very poorly
estimated. More data need to be obtained for this batch before
estimating a reliable expiration dating period. The — ’

data exhibited barely any variability making regression'analyses'
nonsensical. The observed values are well below the upper limit and
from a statistical point of view very little change is expected
from these data. The same phenomenon was observed for the

data collected in France. The ———— data collected in
Indianapolis were suitable for statistical analyses. Both strengths
estimated extrapolated expiration dating periods of —

the related

When the reconstituted product was held for
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substances were also measured during these periods.
and data from any of the batch groups exhibited very
little wvariation within and often between batches. Therefore, no
regression analyses were performed, but all data are well below
their respective upper limits and statistically no major change 1is
expected. Total Related Substances were measured finely enough for
statistical analyses. Each data set is expected to remain below the
upper specification limit for well beyond the observed

The above findings are summaries in the attached Table.

SfourYia Pl
Roswitha ﬁz}(gﬁ/
A

Concur: @2344—

Clare Gnecco, Ph.D.
Acting Team Leader

R, 7 otk
AdorGe Chi, Ph.D.

Acting Director
Division of Biometrics I
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FEB | 4 1996

Statistical Review and Evaluation
ADDENDUM

DATE l!lL/( 7¢
NDA# - 20-509 |

APPI.ICANT: Lilly Research Laboratories

NAME OF DRUG: Gemzar (gemcitabine HCL)

DOCUMENTS REVIEWED: Volumes 1 and 3 of Sponsor’s 01/09/96 Amendment
to NDA Item 3. ’ '

I. Background
The reviewing chemist, Dr. Dietze (HFD-150), requested the Division
of Biometrics I to review the sponsor’s response to deficieny # 35

and the information submitted in Appendix XII.

IT. SDonSor's Results

Deficiency # 35 deals with the request for updated stability data.
The sponsor refers to the appendices for the updated raw data. His.
stability analysis summary shows estimated pooled slopes and
predicted change in the potency and Total Related Substances at 24
months or 24 hours for the reconstituted product.

Reviewer's Results

This submission appears to be exactly what was sent to this
reviewer as wunofficial deskcopies on 12/15/95. Therefore, no
additional comments are necessary to this reviewer’s Statistical
Review and Evaluation dated February 9, 1996.

IV _Summary and Conclusion

In this Amendment the sponsor submitted apparently the raw data and
summary results of analyses which he had submitted as an unofficial
deskcopy to this reviewer in more detail in December of ‘95. There
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are no changes to be made in this reviewer'’s comments and findings
of her 02/09/96 Statistical Review and Evaluation which were based
on the unofficial submissions.

Rosw1thaiﬁ;/K/i
Concur : _ : Elﬁyx- fSVwLA;L/o Q_N‘[/7é

Clare Gnecco, Ph.D.
Acting Team Leader

oy 2Ll 2 14/5¢
géoégé Chi, Ph.D.

Acting Director
Division of Biometrics I

cc: Archival NDA 20-509 Gemzar (gemcitabine HCL) 200 and 1000 mg,
Lilly Research Laboratorles
HFD-701/Dr. Anello
HFD-150/Division File
HFD-150/Dr. Tolgyesi
HFD-150/Dr. Dietze
HFD-150/Ms. McColl#¥™
HFD-344/Dr. Lisook
HFD-710/Chron
HFD-710/Dr. G. Chi
HFD-710/Dr. C. Gnecco
HFD-710/Mr. Orticke
HFD-710/R. Kelly
HFD-710/RKELLY/02/12/96 /wp- gemzarz.rev
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CONSULTATIVE REVIEW TO HFD-150 JUL 21 1995

DIVISION OF MEDICAL IMAGING, SURGICAL,
and DENTAL DRUG PRODUCTS; HFD-160

Microbiologist’s Review #1
19 July 1995

1. NDA 20-509
SPONSOR Lilly Research Laboratories
Lilly Corporate Center

Indianapolis, Indiana 46285

2. PRODUCT NAMES: GEMZAR® (gemcitabine hydrochloride)

3. DOSAGE FORM AND ROUTE OF ADMINISTRATION: A sterile .
product of 200 mg strength in a 10 mL vial and 1 gram strength in a 50 mL vial.
The product is to be reconstituted with sodium chloride injection without
preservatives and administered by intravenous injection. Reconstituted solution.
must be used within 24 hours and must not be refrigerated.

4. METHOD(S) OF STERILIZATION:

5. PHARMACOLOGICAL CATEGORY: Anti-neoplastic

6. DRUG PRIORITY CLASSIFICATION: 1P

1. DATE OF INITIAL SUBMISSION: 1 February 1995

2. DATE OF AMENDMENT: 17 April 1995 (subject of this review) _

3. RELATED DOCUMENTS: (none cited)

REMARKS: The applicant has provided in this amendment a summary of CMC
sections relating to manufacturing, a package insert (draft).and LAL information derived
from the original submission. Additionally the apphcant has prov1ded new information
to demonstrate validation of the sterility test and ——— used to manufacture
the product. These were requested of the applicant in a FAX communication from
HFD-150 on 7 April 1995. The FAX communication indicated that the "Guideline Jor

L Submu‘tmg Documentation for Sterilization Process Validation in Applications for Human

and Veterinary Drug Products" (Federal Register 58(231): 63996-64001, 3 December
- 1993) was also sent to the applicant, probably in a separate mailing. The applicant has
not addressed "Guidelines" issues in the subject amendment.



NDA 20-509 Microbiologist’s Review #1

D. CONCLUSIONS: The application is not recommended for approval for reasons of
sterility assurance. Specific comments are provided in section "E. Review Notes" and
in the "Microbiologist’s Draft of Letter to the Applicant".

’DM&\LW% e

David Hussong, Ph\D.
ai‘(' 7/7,' ’QS

cc:

Original NDA  20-509
HFD-150/Division File
HFD-160/Consult File
HFD-151/CSO/L. McCollum
HFD-150/C. Schumaker
HFD-150/Chemist/E. Tolgyesi

- HFD-150/P. Dietz
HFD-160/D. Hussong

drafted by:  D. Hussong, 07/19/95
R/D initialed by: P. Cooney, 07/21/95

Page 2



NDA 20-509 Microbiologist’s Review #1

E. REVIEW NOTES:

1. General Drug and Processing Descriptions. The drug product composition was
described (page 40) and is shown in Table 1, below.

Table 1.  Composition of the drug solution.

Component Amount per 200 mg vial Amount per 1 gram vial
Gemcitabine Hydrochloride 230 mg® 1.144" gram
Mannitol 200 mg 1 gram
Sodium Acetate, anhydrous 12.5 mg 62.5 mg
Water for Injection, USP* 5 mL 25 mL

a:  Equivalent to 202 mg of free base in activity.
b:  Equivalent to 1.005 grams of free base in activity.
c:  Water is removed during .

The reconstituted solution has a pH of 2.0 to 3.0.
The draft package insert was provided on pages 3 through 30.

2. Facility and Environmental Control Descriptions. Information concerning procedures
for environmental monitoring were not provided. Facnhty descrlptlons were not
provided.

The product is manufactured at 2 sites:
Lilly France S.A.
rue de Colonel Lilly
67640 Fegersheim, France

Eli Lilly Technology Center
1200 - 1555 Kentucky Avenue
Indianapolis, Indiana

NOT SATISFACTORY

Comments The applicant needs to describe the facilities used for : ; and

of the product. Filling room numbers and their locations relatlve to critical
- processes need to be identified, and product and component flow should be summarized in this
context. A floor plan would be helpful. Environmental quality specifications for the - :

- areas should be provided. Specifications relating to the microbiological quahty
of these environments should be summarized. Environmental control specifications should also
address the water used in compounding drug product, including its preparatlon storage (time,
temperature, etc.) and microbiological limits. :

3. Manufacturmg and Product Flow. Descriptions of equipment used in the -
— relative to the general flow of product components were not provided for

Page 3



NDA 20-509 Microbiologist’s Review #1

either of the facilities. The drug product is compournded in water for injection and the
pH is adjusted. The containers are filled and — Filtered nitrogen is used
to break the vacuum. Stoppers are treated with silicone oil to facilitate seating.

NOT SATISFACTORY

Comments. Descriptions of the process at each facility should include the equipment used for
critical operations (ovens, tunnels, autoclaves, filling machines, stopper placement mechanisms,

lyophilizers and cappers). Process control specifications should be described to indicate storage
periods and conditions for non—sterlle product solutions, and storage limits and conditions for
Sampling for solution bioburden and specifications for
bioburden should be provided. If the product solution is filtered as a sterilization method, the
filtration method (including specifications for the product filter, filter flow rate or pressure, and
time of filter use) should be summarized. An overall process time limit for solutions (from
compounding to the start - should be specified.

4. Environmental Monitoring. Data and methods were not provided in the submlsswn
or as part of the media f111 summary. '

NOT SATISFACTORY

Comments. Microbiological methods for collecting samples and cultivating organisms from air,
surfaces, personnel, bulk product solution and water should be provided. The frequency of such
testing should be summarized.

5. Components and In-process Sterilization. SpeCIﬁcatlons for component sterilization
were not found in the submission.
a. Contamer/Closure System. The both product strengths use a

container and a* Product labellmg
(page 30) states the 200 mg strength isina 10 mL vial and the 1 gram strength
is in a 50 mL vial. However, section 2.4 (container-closure system, page 44)
states the vials are 5 mL and 25 mL., respectively. Sterilization methods and their
validation were not found. '

b. Filling Equipment. No description or validation of sterilization processes was
provided. Ny

c. Filter Units. No descriptions of the sterilization methods or validation were
found.

NOT SATISFACTORY

Comments. Information describing methods for sterilization and their validations should be
described. Summaries of sterilization validation data should be provided for each major process.

Page 4



NDA 20-509 | . Microbiologist’s Review #1

These should address sterilization of containers, closures, product solution, filters and processing
equipment.

6. Process Validation Studies.
' a. Solution Storage. No description or valldatlon was provided.

b. Media Fills. Page 46 summarized media fills with data in tabular form. A note
indicates that neither facility used the Gemcitabine container and closure system,
but instead used a system described as a worst case.

Media fills manufactured in Indianapolis were reported
having been performed on fill line 6 and Freeze Dryer line 5. The vials were
and using closure These fills were perfonned from
July through November 1994 and each fill consisted of over There
were no reported positives. The applicant states growth promotion tests were
acceptable. One routine media fill - for fill line 6 was

- described.

c. Product Filtration. No description was provided.
d. Closure Integrity. No studies were described.

NOT SATISFACTORY

Comments. Solution storage limits should be indicated and storage beyond 24 hours should be
validated.

Product solution filtration should be validated. The filter and its operating parameters
(pressure, flow, time. limits, and infegrity tests) are to be specified in the manufacturing
instructions, and these process specifications should be validated. ,

The integrity of the barrier to microbial ingress afforded by the container and closure sytem
should be demonstrated.

Media fill data were not clearly related to the product filling process. The containers used
and the process should be compared to indicated why these were a "worst case". Although the
media were described as tested for growth promotion, this is not a positive control which is
necesssary for any experiment.

7. Antimicrobial Preservatives-Effectiveness Test. Not applicable.

8. Product Release Specifications. Test sites for the cartridge are Lilly France in
Fegersheim, and for the vial presentation Eli Lilly and Company (Lilly Technology
Center, Indianapolis, and Lilly Corporate Center, Indianapolis).

Page 5
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REVIEW FOR HFD-150 MAR 26 199
OFFICE OF NEW DRUG CHEMISTRY -
MICROBIOLOGY STAFF
MICROBIOLOGIST’S REVIEW #2 OF NDA

25 March 1996

NDA 20-509

SPONSOR Lilly Research Laboratories
Lilly Corporate Center
Indianapolis, IN 46285

PRODUCT NAMES: GEMZAR® (gemcitabine hydrochloride)

DOSAGE FORM AND ROUTE OF ADMINISTRATION: Sterile, —
product of 200 mg strength in a 10 mL vial, and 1 gram strength in a 50 mL vial.
‘The product is to be reconstituted with sodium chloride injection without
preservatives and administered by intravenous injection. Reconstituted solution
must be used within 24 hours and must not be refrigerated.

METHOD(S) OF STERILIZATION .

PHARMAC_OLOGICAL CATEGORY: Anti-neoplastic

DRUG PRIORITY CILASSIFICATION: 1P

DATE OF INITIAL SUBMISSION: 1 February 1995

DATE OF AMENDMENTS:

17 April 1995 (subject of Microbiologist’s Review #1),
26 July 1995 (subject of this review), and '
9 January 1996 (also subject of this review).

RELATED DOCUMENTS: Microbiologist’s Review #1 dated 19 July 1995

ASSIGNED FOR REVIEW: 2 February 1996

‘REMARKS: The applicant has provided the 26 July 1995 amendment in response to a

FAX communication on 7 April 1995 from the CSO. The FAX conveyed microbiology
concerns relevant to filing the application. The applicant did not respond to that FAX until
after Microbiologist’s Review #1 was completed, and Microbiologist’s Review #1 resulted

~in many deficiencies. ‘The applicant’s amendment dated 9 January 1996 replies to the

agency’s letter conveying deficiencies from Microbiologist’s Review #1, although most
replies refer to the 26 July 1995 amendment.



NDA 20-509 Microbiologist’s Review #2

D. CONCLUSIONS: The application is not recommended for approval for reasons of sterility
assurance. Specific comments are provided in section "E. Review Notes" and in the
"Microbiologist’s Draft of Letter to the Applicant".

S /Q 3-25-9¢
M\v AT
“David Hussong}’Pl\.D.
/17&(/ - 3 [2¢ /7é

cc:
HEFD 805/Consult File
HFD 150/Original NDA
HFD 150/CSO/L. McCollum
HFD 150/Rev. Chemist/P. Dietz
HFD 150/Chem TL/E. Tolgyesi
HFD 805/D. Hussong

Drafted by: D. Hussong, 03/25/96
R/D initialed by: P. Cooney, 03/26/96

Filename, c:\d\nda\20-509.rv2
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APPLICATION NUMBER:

20-509

PHARMA COKINETIC REVIEW



0CT 5 199
PHARMACOKINETIC SECTION

NDA 20-509 Submission Date: February 1, 1995
Gemcitabine Injection 200mg/10mL, 1 g/50mL ' '
Eli Lilly '

Reviewer: Lydia C. Kaus, M.S., Ph.D.'

Type of Submission: 1P

Proposed Dose:1000 mg/m? IV for 30 minutes weekly

Synopsis: ’
The disposition of gemcitabine was studied in seven studies (JHAZ, JHAY, JHAA(ext), JHAP,
JHAR, JHAQ and EO18), two of which were Phase I studies (JHAA and JHAP) using various
IV infusion schedules over a wide range of doses and up to 62 weeks of therapy. A total of 353 °
patients were assessed pharmacokinetically, ranging in age from 29 to 79 years of age and
composed of 121 women and 232 men. A metabolism and excretion study was conducted in 5
patients in JHAP using radiolabelled gemcitabine. Gemcitabine is metabolized intracellularly by
deoxycytidine kinase and other nucleoside kinases to the active forms, gemcitabine diphosphate
(dFdCDP) and gemcitabine triphosphate (DFACTP). An indctive uridine derivative, 2'-deoxy- - i
2',2'-difluorouridine or dFdU, is also produced through-metabolism by cytidine deaminase. '
Radioactivity recovered within 1 week in 5 patients ranged from 92 to 98% of the administered
~dose. The mean red blood cell to plasma concentrations of ”C-gemcitabix;e ranged from 0.60 to
0.83. Urinary excretion accounted for >99% of the recovered dose and < 1% of total . -
radioactivity in the feces. Potential drug interactions were not studied.

Population pharmacokinetic analysis using NONMEM allowed the inter-patient variability in
gemcitabine clearance and distribution to be defined. The influence of covariates such as age,
creatinine clearance and gender on the pharmacokinetics of gemcitabine were addressed. Some .~ -
attempt was made to study the pharmacokinetic-toxicokinetic-pharmacodynamic relationsh ips

- were used throughout the clinical trials; The'— ' —isthe same = .

tudies

P ——— From the population analyses of the seven st e
(JHAZ, JHAY, JHAA(ext), JHAP, JHAR, JHAQ and EO18), where 35% of the database was
composed of pancreatic patients, gemcitabine plasma clearance at baséline ( without ' -
consideration of age nor gender) was 122 L/hr/m? (& SE 26) with an interindividual variability of
52%. Volume of distribution of central compartment for males was found to be 17.5 L/m? + SE
1.55 with an interindividual variability of 92%. Females were found to have a volumie of - o
distribution 70 % that of males. The volime of distribution of the periphieral compartment-was

370 L/m? after long infusions (infusion time greater than 1.2 Hours) and this was 47 L/m after
short infusions (infusion time less than' 1.2 hours). The difference in volume of distribution after



different infusion times may be due to differences in equilibration in the tissues. The
distributional blood flow (Q) was found to be 225 L/hr (£ SE 26) with an interindividual
variability of 18%. The residual variability was 41%. All variabilities were modeled using a
proportional error model. ' '

Population analyses of the pancreatic cancer patient population (studies JHAY and JHAZ) which
included data on the metabolite gave inflated interindividual variance estimates with the five
compartment model used in the Phase I studies, therefore a four compartment model was
selected. The four compartment model consisted of two compartments each for gemcitabine and
the metabolite dFdU. The metabolite population pharmacokinetic results were questionable
since there tended to be overinflation of some of the pharmacokinetic parameters being estimated
and unrealistic estimations in physiological terms of some of the others. The metabolite kinetics
were best described by the Phase [ traditional 2-stage analysis. Three compartments were used to
represent the metabolite (one central and two peripheral), resulting in 18.1 L/m? for the central
compartment's volume of distribution and 88.9 L/m? and 43.4 L/m? for the peripheral
compartments' distributions. The apparent terminal half-life was estimated to be 65.3 hr and
clearance was 2.5 L/hr/m?. ' o ' '

In the population analyses across the seven studies, gemcitabine clearance was shown to be
influenced by age and gender: '

Age 7 Men Women
[\2y) (L/M/m*) (L/h/m*)
{29 92 69.4
45 175.7 |57
les - [551 415
79 |407 B 307 -

Gemcitabine half-life for short infusions ranged from 32 to 94 minutes, and the value for long
 infusions varied from 245 to 638 minutes deperiding 6n age and gender.” Renally impaired

. patients were not studied per se;’ gemicitabine is rapidly metabolized o' dFdl and less than 10 %
“affect ge ncitab themetabohte, 'dU does not undergo
additional biotransformation and is eliminated in the urine. No hepatically impaired patients were
studied per se, however correlations with clinical factors such as ALT and AST were explored.

Cytidine deaminase, the enzyme that is responsible for the metabolism of gemcitabine to dFdU,
- is found in several tissues including blood. ‘The effect of liver dysfunction on the elimination of
gemcitabine must be considered in the context of the distribution of cytidine deaminase in
several tissues. The assay measuring gemcitabine and the inactive metabolite, dFdU was »

. acceptable. Possible relationships between toxicity and the disposition of dFdU were explored.
Peak dFdU concentrations and up to 29 ‘clinical-parameters were'compared. The WBC WHO
_grade toxicity was significantly negatively correlated with dFdU concentrations. This

1i



association was thought to be due to a reflection of exposure to the parent rather than toxicity of
the metabolite, since dFdU is not active.

Recommendation: }
The Division of Biopharmaceutics has reviewed the Pharmacokinetic section of the NDA
submission and has found that the information contained is adequate for approval.

iii
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BACKGROUND:

Gemcitabine (2'-deoxy-2',2'-difluorocytidine or LY 188011) is proposed for use as first line
treatment of advanced or metastatic adenocarcinoma of the pancreas in chemonaive patients, or
second line treatment of advanced pancreatic cancer in 5-FU refractory patients. Clinical trials
JHAY and JHAZ were in pancreatic patients; these were also studied using sparse sampling and
population pharmacokinetic analysis. Gemcitabine is a fluorine-substituted cytarabine (Ara-C)
analog. It is therefore a prodrug, which is phosphorylated intracellularly by deoxycytidine to
active gemcitabine diphosphate and triphosphate.

SUMMARY OF
BIOAVAILABILITY/PHARMACOKINETIC/PHARMACODYNAMICS:

I. BIOAVAILABILITY/BIOEQUIVALENCE:
. This is an IV formulation. The .was used throughout the clinical trials or
formulations that were - - The — is the

II. PHARMACOKINETICS:

['*C]-gemcitabine was administered to five patients and radioactivity was measured by means of
* liquid scintillation spectrometry in plasma , urine, feces and breath samples Breath samples
collected for 5 hours in the first two patients showed neghglble amounts of radioactivity and so
no further breath samples were collected for the other patients. Radioactivity recovered within 1
week in 5 patients ranged from 92 to 98% of the administered dose. The mean red blood cell to
plasma concentrations of “C-gemcitabine ranged from 0.60 to 0.83. Urinary excretion accounted
for >99% of the recovered dose and < 1% of total radioactivity in the feces. Radioactivity
measured was the total for gemcitabine and 2-dFdU. The half-lives for radloactlvlty in'plasma

* and blood were 68.3 and 65. 3 hours respectively. The mean Cmax for gemcitabine was 18.2
ug/mL occurring 1 minute after the completion of infusion. The Cmax for dFdU ranged from
27.6t051.7 ug/mL occumng 3 to 15 minutes- post-mfusmn (Clinical Study B9E-MC-JHAP)

Data were ﬁtted to'a two compartment model with ﬁrst order elimination. When the metabohte

o EOTI- 8-), whe're, 35% of the database was compos.ed, of pancreatic patients; gemcitabine plasma
clearance at baselme ( without consideration of age nor gender) was 122 L/ht/m? (+ SE 26) w1th
an 1nter1nterv1dual variability of 52%. “Volume of distribution of central compartment for males
was found to be 17.5 L/m? + SE 1.55 with an interindividual variability of 92%." A factor -

~ accounting for gender resulted in females havmg a volume of distribution 70 % that of males. .
The volume of dlstnbutlon of the peripheral compartment was 370 L/m? after long 1nfu81ons
_(mfuswn time greater than 1.2 hours) and a factor. accounting for infusion duration showed that -
this was 47 L/m? after short infusions (infusion time less than 1.2 hours). The distributional
blood flow (Q) was found to be 225 L/hr (+ SE 26) -with an interindividual vanablllty of 18% :

v



The residual variability was 41%. All variabilities were modeled using a proportional error
model. '

Population analyses of the pancreatic cancer patient population (studies JHAY and JHAZ) which
included data on the metabolite gave inflated interindividual variance estimates with the five
compartment model used in the Phase I studies, therefore a four compartment model was
selected. The four compartment model consisted of two compartments each for gemcitabine and
the metabolite dFdU. The metabolite population pharmacokinetic results were questionable
since there tended to be overinflation of some of the pharmacokinetic parameters being estimated
and unrealistic estimations in physiological terms of some of the others. The metabolite kinetics
were best described by the Phase I traditional 2-stage analysis. Three compartments were used to
represent the metabolite (one central and two peripheral), resulting in 18.1 L/m? for the central
compartment's volume of distribution and 88.9 L/m?and 43.4 L/m? for the peripheral

compartments' distributions. The apparent terminal half-life was estimated to be 65.3 hr and
clearance was 2.5 L/hr/m2.

- In the population analyses across the seven studies, . gemcitabine clearance was shown to be
influenced by age and gender:

o (DFACTP). An inactive uridine derivative, 2'-deoxy-2'.2"-difluoro _

Age | Men | Women

o | @Whm?) | (L/m/m?)
29 |92 694

45 | 75.7 57

65 |551  |415

79 1407 30.7

IIl. METABOLISM: o | -
Gemcitabine is metabolized intracellularly by deoxycytidine kinase-and oth

ncitabi _ cellularly b | nucleoside kinases
- o the active forms, gemcitabine diphosphate (dFACDP) and ger g

osp

produced through metabolism by cytidine deaminase. -

IV. DOSE/DOSAGE FORM PROPORTIONALITY: - T
In the traditional study JHAA (ext.) and in the popuilation analyses of studies JHAQ and JHAR
- doses ranged from 1000 to 2500'mg/m? and 500 to 3600 mg/m? with infusion times ranging
- from less than 70 minutes and 70 to 285 minutes respectively. Clearance was independent of the - -
- infusion rate. : S Lo

et .- — [ Cee

V. SPECIAL POPULATIONS:

vi



a. Renal Impairment: . : - -

Renally impaired patients were not studied per se; gemcitabine is rapidly metabolized to dFdU
and less than 10 % is excreted unchanged in the urine. Therefore impaired renal function would
not be expected to affect gemcitabine excretion to any great extent. The metabolite, dFdU does
not undergo additional biotransformation and is eliminated in the urine. Peak dFdU
concentrations were compared with 29 clinical variables including creatinine clearance. No clear
relationship was found with creatinine clearance and peak dFdU concentrations. Creatinine
clearance as a covariate was also tested in the population analyses of JHAY and JHAZ, the trials
that had pancreatic cancer patients. Difficulties in the model definition for the pancreatic study
population, such as expansive typical values for parameters and inability to obtain reasonable
confidence intervals, precluded the inclusion of covariates.

b. Hepatic Impairment: »

No hepatically impaired patients were studied per se, however correlations with clinical factors
such as ALT and AST were explored. Cy’ndme deaminase, the enzyme that is responsible for
the metabolism of gemcitabine to dFdU, is found in several tissues including blood. The effect
of liver dysfunction on the elimination of gemcitabine must be considered in the context of the
distribution of cytidine deaminase in several tissues.

c. Elderly and gender:

In the population analyses across the seven studies, gemcitabine clearance was. shown to be
influenced by age (and gender):

Age | Men Women

Oor) | @M/m*) | (Lb/m*)

29 |92 |94

45 - 75.7 157 |
165 fssa |a1s

79 407 . 3()7 -

d. Race :

More than 90% of the ‘patients were Caucasran therefore 1nterpretat10n of results for differences

in pharmacokinetics must be taken in the hght of the small number for comparison. Clearance

and volume of distribution for the central compartment fall within the range for the total

population of all seven studies. Therefore ethnic differences in pharmacokmetlcs are not

apparent. Ethnicity was not a strong predlctor in the: stepvwse regressmn analyses in covanate
-analysis to explain variability in cytldme deammase

VL. ' DRUG INTERACTIONS:

vil



No drug interactions were studied.

VII. PHARMACOKINETIC/PHARMACODYNAMIC RELATIONSHIPS: _
Possible relationships between toxicity and the disposition of dFdU were explored. Peak dFdU
concentrations and up to 29 clinical parameters were compared. The WBC WHO grade toxicity
was significantly correlated with dFdU concentrations. Stepwise linear regression analysis and
logistic analysis were the statistical methods used. This association was thought to be due to a
reflection of exposure to the drug rather than toxicity of the metabolite, since dFdU is not active.

All analyses undertaken were of an exploratory nature and further investigations by the sponsor
using these preliminary results are ongoing.

~ VIII. FORMULATIONS:

Gemcitabine will be manufactured as a lyophilized powder consisting of-
mannitol . anhydrous sodium acetate
_ available and these are '
clinical and pharmacokmetlc studies.

base drug,
—Both a 200 mg and 4 1G vial will be

IX. DISSSOLUTION:'
N/A o

X. ASSAY:

e

. Weighted least squares (1/x) was used to fit a calibration
curve. Llneanty, accuracy and | precision were acceptable The internal standard showed some
- intérferéfice, however since peak height and not peak areas were ‘used in the calibration curves
and the mterfenng peak was. substantlally less i in peak helght than the mtemal standard the
assay was acceptable _ : '

' ,Abp'edrs' Thls ch
On Original
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General Comments:

1. The sponsor needs to comment on the potential toxicity or otherwise of the metabolite dFdU in
renally or hepatically impaired individuals. The much longer half-life of the metabolite under
these circumstances may lead to substantially higher and possibly toxic levels.

2. The sponsor should undertake some type of analysis to relate cumulative dose with the
toxicity/toxicity parameters recorded for the drug. ' '

3. In general the lack of information on pharamcokinetic toxicodynamic relationships makes it
difficult to assess dosing and dosing recommedations. , '
4. There is a lack of information on potential drug interactions. The sponsor should study
potential drug interactions with agents likely to be concomittantly used in the patient population
such as etoposide and cisplatin.

5. The sponsor should keep the following in mind for future submissions where population
analyses are used: provide the control files for the final models and runs for each of the
databases analyzed, flat ASCII files on the datasets used in these and summary tables alone
illustrating the results from other runs tiot selected asthe final model. A hard copy of the first
page of each dataset with the individual variable column identified would also be useful. Any
SAS programs and datasets used in analyses need to be provided with the submission.

6. The sponsor may want to use GAM (generalized additive modeling) or similar analyses to
allow for nonlinearity and heterogeneous variances to model the relationship between individual
PK parameter estimates and covariates. Then the sponsor can use the information to build a
population model using NONMEM.

7. The sponsor may want to try mixture modeling with NONMEM if there is a possibility of
polymorphism in the population.

| Labelling 'C‘om'm"ents:'

"CLINICAL PHARMACOLOGY .v _
Human Pharmacokinetics--Gemcitabine_dispo’sition was studied in five patients who received a single 1000
mg/m?%/30 minute infusion of radiolabeled gemcitabine. Within 1 week. 92% to 98% of the dose was recovered.

mcitabine plasma protein binding isnegligible: .~ |
nacokinetics of gemcitabine have been examined in 353 patients.. .

B

- Pharmacokinetic parameters were derived using data :

Gemeitabine pharmacokinetics are linear."

1. The above statements are acceptable,

ix



with pancreatic cancer.

"A 2-compartment model -

—— —
2. The above statements should be removed: ' —=

" Population pharmacokinetic analyses of combined single and multiple dose studies

—_""'3, ) it im ot —
Clearance was affected by gender and age.
... 3:The statement which recommends




Volume of distribution R

The active metabohte gemcnabme trlphosphate can be extracted from peripheral blood mononuclear cells. The

half-life of the terminal phase for gemc1tabme triphosphate from mononuclear cells ranges from 1 Jto 19.4
hours 2% ‘

'PRECAUTIONS

P‘gtients with Renal and Hep_‘&tic I}npaitment--Seel'Dosage and Administratiqn;.Geméa_r should be li,xSed.withsCahj_tipnr .

DOSAGE AND ADMIN ISTRATIOI\

Gemzar is for mtravenous use only. -

Adults--—Gcmzar should be administered mtravenously ata dose of 1000 mg,/m2 for 3() mmutes once weekly for up

X



e

- Laboratory evaluation of renal and hepatic function,

A

5.. Sbme comment needs to be made under

x11



6. Some mention needs to -

\/\‘B\\XWE?)LAG\ s

- B )s)qs
Lydia C. Kaus, M.S,, PhD. /& |z {as

Pharmacokinetics Evaluation Branch

Biopharm Day (9/6/95): Attendees.: Mehta, Collins, Ludden, Fleischer.

R fluer 816
FT o 10/5/95

Mehul Mehta, Ph.D., ’S_ec't.ion Head.

- ccNDA 20 509 file

'HFD 150 DlV Flle
HFD~150 McCollum
HFD-426: Blopharm/Drug File
HFD-426: onpharm/Mehta
HFD-426: Blopharm/Flexscher
HFD- 426: Blopharm/ChenL
HFD- 340 Vlswanathan
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Drug Name: Gemzar (Gemcitabine Hydrochloride; dFdC)
Code Names: LY188011; LY264368

Chemical Name: 2’,2’-diflucrodeoxycytidine monohydrochloride (dFdC)

Structure: NHZ-HCI

Molecular Weight: 299.66
Related IND:  IND 29,653

Class: A Nucleoside analog/Antineoplastic agent

JAN 2 3 1996

Indication: Gemzar is indicated as first-line treatment for patients with advanced (nonresectable Stage
II or Stage III) or metastatic (Stage 1V) adenocarcinoma of the pancreas. Gemzar is indicated for

patients with 5-FU-refractory pancreatic cancer. The recommended dose for gemcitabine is 1000 mg/
m2 administered as a.30-minute infusion. The doses are given weekly for 7 weeks followed by a rest

week, then weekly for 3 weeks every 4 weeks thereafter.

Clinical Formulation: Vials of Gemzar® contain either 200 mg or 1 g of gemcitabine hydrochlorlde
(expressed as free base) formulated with mannitol (200 mgor 1 g, respectively) and sodium acetate



(12.5 mg or 62.5 mg, respectively) as a sterile lyophilized material. HCl and/or NaOH may have
been added for pH adjustment.

~ Route of Administration: ~Intravenous

Previous Review, Dates and Reviewer:

Original Review 3/26/87 C. Joseph Sun
Review #2 4/13/87 C. Joseph Sun
Review #3 8/12/87 C. Joseph Sun

Studies Reviewed Previous Submissions:

I

I
.

~IV.

Pharmacology:
antitumor activity
cell kinetic studies
effects on urine electrolytes
effect in isolated cardiac muscle prep in vitro
cardiovascular and respiratory. effects
CNS effects
Pharmacokinetics:
Toxicology:
single i.v. dose lethality in mice
single i.v. dose lethality in rats
3-month i.p. toxicity in mice
3-month i.v. toxicity in dogs
Genotoxicity:
-~ Ames test
Induction of DNA repair synthesis
Mouse lymphoma assay
Sister chromatid exchange in vivo

Studies Reviewed with This Submission:

I
A.

B.

. Pharmacology:

Evaluation of the Antitumor Activity of Gemcitabine (2°,2 D1ﬂu0ro-2’ -deoxycytidine),

Larry W. Hertel et al. Cancer Res. 50:4417-4422, 1990

Comparison of Antineoplastic Activity of 2’; 2’-Difluorodeoxycytidine and cytosine
arabinoside against human myeloid and lymphoid leukemic cells), David Y Bouffard et al.
Anti-Cancer 2:49-55, 1991

Modulatory Activity of 2’,2’-Difluorodeoxycytidine on the Phosphorylation and Cytotoxicity
of Arabinosyl Nucleosides, Varsha Gandhi and William Plunkett. Cancer Res. 50:3675- 3680,
1990

Concentration and time dependent growth inhibition and metabollsm in vitro by 2°,2’-
Difluorodeoxycytidine (Gemcitabine). Ruiz van Haperen et al. Purine and Pyrimidine
Metabolism in Man VII Part A. pp 57-60.

Activity of 2°,2’-Difluorodeoxycytidine (Gemcitabine) against human tumor colony formmg
units, Axel-R Hanauske et al. Anti-cancer Drugs 3:143-146, 1992

“Evaluation of new anticancer agent against the MIA PaCa-2 and PANC-1 human pancreatic

carcinoma xenografts, Richard M. Schultz et al. 'Once. Res. 5:223-228, 1993
Deoxycytidine protects Normal bone Marrow Progenitors against Ara-C and Gemcitabine

-



Cytotoxicity without Compromising Their Activity against Cisplatin-Resistant Ovarian
Carcinoma Cancer Cells. Kapil Bhalla et al. Gynecologic Once. 45:32-39, 1992

The Influence of the schedule and the dose of Gemcitabine on the Antitumor Efficacy in
Experimental human Cancer, E. Boven et al. Br J Cancer 68:52-56, 1993 '
Preclinical in Vivo Activity of 2°, 2°-Difluorodeoxycytidine (Gemcitabine) Against Human
Head and Neck Cancer, BJM Braakhuis et al. Cancer Res. 51:211-214, 1991

Comparison of the Antitumor Activity of Gemcitabine and Ara-C in a Panel of Human Breast,
Colon, Lung and Pancreatic Xenograft Models, Ronald L. Merriman et al. Preclinical
Pharmacology Report No. 35

Evaluation of new anticancer agent against the MIA PaCa-2 and PANC-1 human pancreatic
carcinoma xenografts, Richard M. Schultz et al. Once. Res. 5:223-228, 1993

Inhibition of Proliferation of Cells in Culture by Gemcitabine, Preclinical Report No. 2
Action of 2’, 2’-Difluorodeoxycytidine on DNA synthesis, Peng Huang et al. Cancer Res.
51: 61106117 1991

Pharmacokineties:

Plasma pharmacokinetics of LY 188011 and its Deaminated Metabolite, 198791, in B6C3F1
Mice Administered a Single Intravenous Dose of 20 mg/kg of 14C-LY 188011 Hydrochloride,
ADME Study Report 7

Plasma pharmacokinetics of LY188011 and it metabolite 198791 in Fischer 344 rats following
a single intravenous administration of 10 mg/kg of 14C-LY188011 HCI, ADME Study
Report 21

Plasma pharmacokinetics of LY 188011 and its metabolite, 198791 in Beagle dogs following a
single intravenous administration of 5 mg/kg of 14C-LY188011 (Study D0O9986), ADME
Study Report 27

Tissue Concentrations of Radloact1v1ty in B6C3F1 Mice Following a Single Intravenous
Administration of 20 mg/kg of 14-C-LY188011 Hydrochloride, ADME Study Report 11
Tissue Concentrations of Radioactivity in Tumor Bearing B6C3F1 Mice Following a Single
Intravenous Administration of 20 mg/kg of 14-C-LY188011 Hydrochloride, ADME Study
Report 12

Tissue Concentrations of Radxoactmty in Fischer 344 Rats Following a Single Intravenous
Administration of 10 mg/kg of 14-C-LY188011 Hydrochloride, ADME Study Report 24
Evaluation of The In Vitro Protein Binding of 14C-LY188011 in Mouse, Rat, Dog, Monkey
and Human Plasma, ADME Study Report 18

Urinary Metabolites of LY188011 Isolated From B6C3F1 Mice Followmg a Smgle
Intravenous Administration of 20 mg/kg of 14-C-L'Y188011 Hydrochloride, ADME Study
Report 13 :

- Urinary Metabolites of L'Y188011 Isolated From Fischer 344 Rats Following a Single

Intravenous Administration of 10 mg/kg of 14-C-LY 188011 Hydrochloride, ADME Study
Report 25
Urinary Metabolites of 14-C-L.Y188011 Isolated from Beagle Dogs Following a Single

Intravenous Administration of 5 mg/kg of 14-C-LY 188011 Hydrochloride, ADME Study

Report 29

Elimination of Radioactivity From B6C3F1 Mice Following Intravenous Administration of 20
mg/kg of 14C-LY188011 Hydrochloride, ADME Study Report 16

Elimination of Radioactivity from Fischer 344 Rats Following Intravenous Administration of
10 mg/kg of 14C-LY188011 Hydrochloride, ADME Study Report 26

Elimination of Radioactivity from Beagle Dogs Following Intravenous Administration of
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5 mg/kg of 14C-LY 188011 Hydrochloride, ADME Study Report 30

Toxicology:

The Acute Toxicity of compound 190130, an Impurity of Gemcitabine given intravenously to
CD-1 mice, Study No. M05991 and M06091

The Acute Toxicity of compound 282037, an Impurity of Gemcitabine given intraperitoneally
to Fischer 344 rats, Study No. R27790

The Acute Toxicity of compound 198791, the Major Degradation Product of Gemcitabine
HCI given Intravenously to Fischer 344 rats, Study No. R19491

An Acute Toxicity Study of Gemcitabine HCI given by bolus intravenous administration to
dogs, Study No. D02791

A Chronic Toxicity Study of Gemcitabine HCI given intraperitoneally to CD-1 mice for 6
months with a 2-month reversibility study, Study No. M25589 and M25689

A Chronic Toxicity Study of Gemcitabine HCI given intraperitoneally to CD-1 mice for 6
months with a 6-week reversibility study, Study No. M06591

A Chronic Toxicity Study of Gemcitabine HCl given intravenously to beagle dogs for 6
months with a 6-week reversibility study, Study No. D00191

Special Toxicity Studies:

Evaluation of the Immunogemcxty of LY188011 HCI in male guinea pigs, Study No. G02588
and G02888

In Vitro Hemolysis and Serum Flocculation tests using Gemeitabine HCI in pooled whole
blood and serum beagle dogs and rhesus monkeys, Study No. D05189 and P043389

Acute Dermal Irritation study of Gemcitabine in NZW rabbits, study No. B01492

Reproductive Toxicology:

A 3-Month Male Fertility Study of Gemcitabine HCI given intraperitoneal mjectlons to B6C3
mice, Study No. M00689

A Segment I Female Fertility Study of Gemcitabine HCI glven 1ntravenous injections to CD-1
mice, Study No. M04190

A developmental toxicology study of Gemcitabine HCI given mtravenously to female CD-1
mice, Study No. M03090

A Developmental toxicology study of Gemcitabine HCI given mtravenously to NZW rabblts
Study No. B00291

A perinatal/postnatal . Study of Gemcitabine HCl glven intravenously to CD 1 mice, Study No.
M19390 .

Mutagenicity Studies: -

The effect of Gemcitabine HCl on the induction of reverse mutations in Escherichia COll
using the Ames test, Study No. 910430AMS2499

The effect of Gemcitabine HCI on the in Vitro Induction of Chromosome Aberrations in
CHO cells, Study No. 910424CAB2499 and 910530CAB2499

The effect of Gemcitabine HCI on the in Vivo Induction of Micronuclei in bone marrow of
ICR mice, Study No. 910625MNT2499 :

*Portions of this review were excerpted directly from the sponsor’s submission.



Overall Summary and Evaluation:

Gemcitabine (LY 188011 HCI; dFdC) is a novel pyrimidine antimetabolite that possesses
antitumor activity. Like Ara-C, gemcitabine is a deoxycytidine analog that is cell cycle specific. The
mechanism of action of gemcitabine is not fully understood. In vitro cell cycle kinetic studies
indicated that gemcitabine inhibits proliferation at the early S phase of cell cycle in CHO and
LY5178K leukemia cells. Cellular pharmacology studies indicated that gemcitabine is converted to
the triphosphate metabolite (dFdCTP) similar to the ara-CTP, metabolite of ara-C. In several cell
types, the accumulation of dFdCTP was more rapid and exceeds the concentration of ara-CTP.

Tumor cells were able to eliminate the ara-CTP much more rapidly than dFdCTP. Ara-C has been
the drug of choice for the treatment of adult acute leukemias and other hematological malignancies but
it has little or no activity against human solid tumors.

Gemcitabine has broad spectrum antitumor activity against murine leukemias (L1210, P388,
P1534], Friend), murine solid tumors (X5563 myeloma, CA-755 adenocarcinoma, M-S ovarian
carcinoma, 6C3HED lymphosarcoma, B-16, melanoma) and human tumor xenograft models (LX-1,
CX-1, MX-1, PaCa-2, PANC-1) both in vife and in vivo. Schedule dependency of antitumor activity
of gemcitabine was demonstrated in NMRI nude mice. The Q3D x 4 schedule was found to be
superior to weekly or daily injections with significant antitumor effect observed in SCCHN tumor
lines.

The pharmacokinetics, metabolism, and disposition of gemcitabine was studied following a
single intravenous administration of the drug in mice, rats, and dogs. All three species metabolize
gemcitabine to the uracil metabolite by cytidine deaminase. However, deamination in the mouse and
dog was more extensive than in the rat. In the mouse, gemcitabine is rapidly metabolized and
excreted with a plasma half-life of @ 15 min (greater than 80% of the dose is accounted for in urine
as the uridine metabolite and its glucuronide). In the rat, gemcitabine is much less rapidly
metabolized with a plasma half-life of @ 8 hr and the pattern of metabolism is different with only
13% of the dose excreted in urine as the uridine metabolite and its glucuronide. The metabolic
pattern in the dog is similar to that of the mouse and human with more than 90% of the dose
accounted for in the urine as the uridine metabolite and its glucuronide. To compare
pharmacokinetics (based on mg/m2), the corrected AUC for gemcitabine in the rat is 30.36 ug.hr/ml
(highest), in the mouse 9.27 ug.hr/ml, in man 8.2 ug.hr/ml and in the dog 8.07 ug.hr/ml. In the
toxicity studies the rat is most sensitive species, suggesting gemcitabine toxicity is more related to the
AUC than to Cmax. Gemcitabine has been shown to be least toxic in the dog consistent with the
lower AUC value in these species. ' ' '

- The acute toxicity of gemcitabine HCI was studied in mice, rats, and dogs using the
intravenous route of administration. No mice died at a single dose level of 500 mg/kg. Clinical signs
included poor grooming, weight loss, leg weakness and hair loss. In rat, toxic effects of gemcitabine
included dose-related deaths, poor grooming, hypoactivity, hair loss, diarrhea, swollen face and
emaciation. Pathology findings included hemorrhages in the lung and intestinal mucosa,
splenomegaly (hematopoietic hyperplasia) and thymic atrophy. A single i.v. bolus dose of 3 to 24
mg/kg gemcitabine in beagle dogs produced abnormal stools and reversible neutropenia. The MLD in
acute studies include: 1) > 500 mg/kg, i.v. in mice; 2) 236 mg/kg, i.v. in rats; and 3) >24 mg/kg
i.v. in dogs. Gemcitabine was acutely more toxic in rats than in mice. '



Three month subacute studies were performed in the mouse and dog. Mice were given i.p.
doses of 1 mg/kg daily, 5, 20 mg/kg biweekly, and 40 mg/kg weekly doses. Dogs received i.v.
doses of 0.1 mg/kg daily, 1.5 mg/kg biweekly, and 3 mg/kg weekly for 3 months. The major toxicity
in both species was hematologic. Increased spleen weights were partially normalized, but testicular
weight remained depressed at the end of recovery. Histologically, splenic and testicular lesions
(hypoplasia, degeneration) were seen in all treatment groups. In the 3-month study a daily dose of 1
mg/kg was more toxicity than biweekly, or weekly dose. Three month dog studies were conducted at
0.1 mg/kg daily, 1.5 mg/kg biweekly, or 3 mg/kg weekly dose levels. In dogs at all dose levels and
schedules, no major toxicity was seen. Mild g.i. toxicity (abnormal stool) and minimal hematologic
toxicity with leucopenia and neutropenia were observed with the 1.5 mg/kg biweekly doses.
Pathologic lesions include hypoplasia of the thymus and testes in the 1.5 mg/kg group.

Six month chronic studies were conducted in mice using the i.p. doses of 0.5 mg/kg daily, 5
mg/kg biweekly and 40 mg/kg weekly doses. The toxicity observed in this study was similar to that
observed in the previous 3-month study. A daily dose of 0.5 mg/kg (and 0.3 mg/kg) resulted in
severe hematologic toxicity whereas a biweekly or weekly schedule at much larger doses were well
tolerated in mice. In a six month chronic study, dogs received i.v. doses of 0.004-0.2 mg/kg daily
and 3 mg/kg weekly doses. All dogs survived and tolerated daily or weekly doses for 6 months with
no major toxicity.

In both the 3- and 6-months studies, a daily dose schedule resulted in severe toxicity, whereas
interrupted dose schedules with much larger dose levels were tolerated in mice and dogs. The
minimal toxic dose of 40 mg/kg/week (120 mg/m2/week) was the same in both the 3-month and 6
month studies in mice. The minimal toxic dose of 3 mg/kg/week (60 mg/m2/week) was the same for
both the 3-month and 6-month studies in dogs. ‘

In special toxicity studies, the potential immunogenicity of gemcitabine was evaluated in
guinea pigs. Gemcitabine alone or when combined ovalbumin' did not induce immune responses for
acute anaphylaxis and passive cutaneous anaphylaxis in guinea pigs. Gemcitabine did not induce
hemolysis or serum flocculation in dog or monkey serum in vitro. In acute irritation study, 3 rabbits
were exposed for 4 days to a moistened pad containing gemcitabine (concentration at 1 g/kg) placed
over the shaved skin. Prior to deaths, two of three rabbits exhibited acute systemic toxicities similar
to those observed in the acute single dose toxicity studies suggesting cutaneous absorption of drug.
No local irritation was seen.

In a Segment T male fertility study, gemcitabine caused severe hypospermatogenesis,
decreased fertility, and decreased implantations. In a Segment I female fertility study, gemcitabine
had no effect on precoital, mating performance, or fertility. In Segment II reproductive studies,
pregnant mice were given i.v. doses ranging from 0.05 to 1.5 mg/kg/day (0.15 to 4.5 mg/m2/day)
gemcitabine during the gestation period. High dose gemcitabine administration resulted in maternal
toxicities and fetal malformations such as cleft palate, digital and skeletal anomalies. About half of
the mouse fetuses in the HD group were classified as runts. Pregnant rabbits received i.v. doses of
gemcitabine ranging from 0.0015 to 0.1 mg/kg/day (0. 0165 to 1.1 mg/m2/day) on gestation days 6
through 18. Gestational treatment with gemcitabine did not affect maternal body weight. Fetal
visceral and skeletal malformations were observed and fetal weight, fetal viability, survival were
reduced in the HD gemcitabine group. In a Segment III perinatal/postnatal study, i.v. doses of
gemcitabine ranging from 0.05 to 1.5 mg/kg/day were given on gestation day 15 through postpartum
day 20. Gemcitabine exposure produced decreases in maternal body weight and food consumption



only at 1.5 mg/kg/day, but reproduction parameters and progeny survival to weaning were not
affected. Progeny weights were lower, developmental delays were observed and reduced physical
activity was noted in the newborn whose mothers were exposed to HD gemcitabine in utero.

Gemcitabine at concentrations up to 5000 ug/plate was not mutagenic in Ames assay including
S. typhimurium and E. Coli. Gemcitabine at concentrations up to 0.03 ug/ml (-S9) or 0.1 ug/ml
(+89) did not induce chromosomal aberrations in CHO cells. In adult rat hepatocytes, gemcitabine
concentrations up to 1000 ug/ml did not induce unscheduled DNA synthesis. In vivo mammalian cell
system, i.p. doses of 3.12-5 mg/kg gemcitabine did not produce an increase in the frequency of sister
chromatid exchanges in chinese hamster cells. However, gemcitabine concentrations ranging from
0.001 to 0.06 ug/ml with or without S9 did induce forward mutation at thymidine kinase locus in
L5178Y TK+/- mouse lymphoma cells. I.V. doses of gemcitabine ranging from 0.185 to 0.75
mg/kg daily for 2 days induced micronuclei in bone marrow cells of ICR mice..

Labeling Comments:
Labeling generally conforms to the format specified under CFR21. Part 201. Subpart B dated April 1,

1994. The proposed labeling describes the preclinial observations for the most part. However, the
following revisions are requested:

1. Under Clinical Pharmacology on p. 2, delete ————— : w—zi and the
second paragraph should read " The cytotoxic effet of gemcitabine is attributed to a -
combination of two actions................... reevaens

2. Under Clinical Pharmacology on p. 3, the last portion of the first paragraph should read:
“In CEM T lymphoblastoid cells, gemcitabine induces internucleosomal DNA fragmentation,
one of characteristics of a programmed cell death." Delete the following sentence

3. Under Precautions on p. 10, Carcinogenesis, Mutagenesis, Impairment of Fertility Section:
The paragraph should be replace and should read:

"Carcinogenesis: Long-term animal studies to evaluate the carcinogenic potential of
Ramritahina hava not heen condnsted. Mutasenesis: Gemeitzhine induced forward

(about 1/700 the human dose on a mg/m2 basis)- :
moderate to severe hypospermatogenesis, decreased fertility and decreased implantation.

were observed at 1.5 mg/kg/day (about 1/200 the human dose on a mg/m2 basis). in

4, Under Pregnancy category section on p. 10: ‘Pregnancy Category *C’ should be changed to
’D’. The beginning paragraph should read:



————— can cause fetal harm when administered to a pregnant women. Gemcitabine is
embryotoxic and causes fetal maiformations (cleft palate incomplete osmﬁcatnon) at doses of
1.5 mg/kg/day. -

Embryotox1c1ty was
characterized by decreased fetal v1ab111ty, reduced live litter s1zes and developmental delays."”
There are no studies of Gemc1tab1ne in pregnant women......

Under Precaution section, information about possible dermal absorption should be included
for handling of gemcitabine while in solution. In acute dermal irritation study, no dermal
irritation was seen. However, 2/3 rabbits exhibited drug-related systemic toxicities (deaths,
hypoactivity, nasal discharge, shallow breathing) due to dermal absorption.

-Under Overdosage: The beginning paragraph should be changed to: “ In mice and rats, lethal

doses were about 500 mg/kg and 230 mg/kg given intravenously, respectively (about 1.5
times the usual human dose on a mg/m2 basis) with leg weakness, hair loss and clonic
convulsions. "

Recommendation:

This NDA is approvable from the pharmacologic/toxicologic aspect of application with

revision of the labeling as listed in this review.

Draft Letters to the Sponsor:

Labeling generally conforms to the format specified under CFR21. Part 201. Subpart B dated April 1,
1994. The proposed labeling describes the preclinial observations for the most part. However, the
following revisions are requested:

1.

Under Cllmcal Pharmacology on p. 2, delete ————————— and the
second paragraph should read “ The cytotoxxc effet of gemc1tabme is attributed to a
combination of two actions.................... “reeesn -

Under Clinical Pharmacology on p. 3, the last portion of the first paragraph should read to:
"In CEM T lymphoblastoid cells, gemcitabine induces internucleosomal DNA fragmentation,

‘'one of characteristics'of a programmed cell death.” Delete the followmg sentence

Under Precautions on p. 10, Carcinogenesis, Mutagenesis, Impairment of Fertility Section:
The paragraph should be replace and should read: ‘

"Carcinogenesis: Long-term animal studies to evaluate the carcinogenic potential of

have not been conducted. Mutagenesis:———— - induced forward
mutatlons in mouse lymphoma (L5178Y) cell assay : —— and was clastogenic in an in vivo
mouse micronucleus assay. Gemcitabine was negative when tested in Ames assay, sister



chromatid exchange assay in vivo, chromosomal aberration assay in vitro, and did not cause
unscheduled DNA synthesis assay in vitro. Impairment of Fertility: Gemcitabine i.v. doses
of 0.5 mg/kg/day (about 1/700 the human dose on a mg/m2 basis) in malemice had an effect
on male fertility with moderate to severe hypospermatogenesis, decreased fertility, and
decreased implantations. : were
observed at 1.5 mg/kg/day (about 1/200 the human dose on a mg/m2 basxs)ﬁﬂ ——
embryolethallty —— observed at 0.25 mg/kg/ day (about 1/1300 the human dose on a mg/m2
basis) in mice.

4. Under Pregnancy category section on p. 10: Pregnancy Category 'C’ should be changed to
’D’. The beginning paragraph should read:

can cause fetal harm when administered to a pregnant women. Gemcitabine is
embryotoxic and fetal malformations (cleft palate, incomplete ossification) at doses of
(fused pulmonary artery,

absence of gall bladder) at doses of 0.1 mg/kg/day in rabbits -
. Embryotoxicity was
characterized by decreased fetal v1ab111ty, reduced live litter sizes, and developmental delays
There are no studies of ————— in pregnant women......

5. Under'Precaution section,

irritation was seen. '
hypoactivity, nasal discharge, shallow breathing) due to dermal absorption.

6. Under Oﬁerdosage:

cc: Original NDA 20-509
HFD-150/Division File

/LeeHam ’
/DeGeorge | 4 (/ / ) {é
/Schechter o

| /CSO

DYLH/WP :

Revised on 10/16/95
Revised on 11/20/95
Revised on 1/4/96
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PHARMACOLOGY

1. Mechanism of Action:

Gemgcitabine (2’,2’-difluorodeoxycytidine; LY188011 HCI; dFdC) is a fluorinated cytarabine
(Ara-C). The mechanism of action of gemcitabine is not fully understood. Like Ara-C, gemcitabine
is a deoxycytidine analog that is cell cycle specific, killing cells at the early S-phase and blocking
progression through the G1/S phase boundary.

Many studies indicated that the cytotoxic action of gemcitabine is due to inhibition of DNA
synthesis by two actions of dFdCDP and dFdCTP. Gemcitabine is activated by deoxycytidine kinase
(dCK) to diphosphate (dFdCDP) and triphosphate metabolite (dFdCTP). 1) dFdCDP inhibits
ribonucleotide reductase. Inhibition of this enzyme causes a reduction of deoxycytidine
triphosphate(dCTP), which results in increased phosphorylation of dFdC by dCK. 2) dFdACTP
competes with dCTP for incorporation into DNA. The reduction in the intracellular concentration of
dCTP potentiates the incorporation of dFACTP into DNA. DNA polymerase epsilon is essentially
unable to remove gemcitabine and repair the growing DNA strands. After gemcitabine is
incorporated into DNA, one additional nucleotide is added to the growing DNA strands. After this
addition there is essentially a complete inhibition in further DNA synthesis (this process is called
masked chain termination). ‘

Flgurs 2: Matabolic pathways of gemchablna (dFAC) (adapted from refecences §, 9, and 38)

cytidne deaminase
gemcltabine (dFdC}) —_— dFgU

SCUP desminase
dFdC monophosphats (dFACMP) —— dFdUMP

dFdC diphosphata (dFACDP)

dFICTP with deoxycytidine Irip!
(dCTP) as a substrate for DNA polymerase.
Pyrophosphats is raleased, and dFdCMP is -
ncop d into the deaxycytidfina siss of DNA.

dFdC tiphosphate (dFdCTP)

. wwl\,w-

SFdU=dtuoradecayuridne
P=dRRS monophosphale

Abbewdudions:
- ardM
Decyrboes-phoeptute ECAMPdeoxycytityiaa
qumm
OHA bevec:
Anhdarine C=Oytovioe
OGusrics T=Thywine

As with most nucleoside analogues, gemcitabine and FIAU may have similar inhibitory effects
on the DNA synthsis. However, the pathways of dFdC metabolism may differ from that of FIAU.
~ - evidence of hepatotoxicity was noted in the animal safety studies with gemcitabine.
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. Summary of Pharmacology:

Gemcitabine, 2°,2’-difluorodeoxycytidine (dFdC), is a fluorinated cytarabine. ‘Like Ara-C,
Gemcitabine is a nucleoside analog that is cell cycle specific, killing cells undergoing at S-phase
(DNA synthesis), and blocking progression through the G1/S phase boundary. Gemcitabine is @10-
fold more potent than Ara-C in producing a G1/S phase block in LY5178K leukemia cells.

Gemcitabine is activated intracellularly by deoxycytidine kinases, including nucleotide kinases,
to the active diphosphate (dFdCDP) and triphosphate (d{FdCTP) nucleosides. Gemcitabine
diphosphate (dFdCDP) inhibits ribonucleotide reductase (ara-C has no effect on this enzyme).
Inhibition of this enzyme causes a reduction of dCTP, which will results in increased phosphorylation
of dFdC by dCK which lead to inhibition of DNA synthesis.

The in vitro cytotoxic action and-antitumor activity of gemcitabine at concentrations ranging
0.01 uM to 10 uM is seen in CCRF-CEM, HL-60, Molt-3 and RPMI-8392 human leukemias. At
equivalent doses of 10 uM, gemcitabine killed 50% of cells at 3 hr exposure compared to 35% kill at
- 5 hr by ara-C in K562 human leukemia. Gemcitabine concentrations up to 10 uM inhibited the
clonogenicity of rodent (mouse C26-10) colon carcinoma and established human tumor cell lines
(WiDr colon, ovarian (A2780, ovcar-3, ovcar-5), PANC-1 pancreatic, and 14C and 22B head and
" neck carcinoma). The antitumor activity of gemcitabine is demonstrated against a variety of primary
human solid tumor cells at concentration of 2-200 ug/ml in the in vitro capillary soft agar cloning
system. Gemcitabine and Ara-C dgainst cisplatin-resistant (2008/C13) and cisplatin-sensitive (2008)
ovarian carcinomas were compared in vitro. By comparison, the cisplatin-resistant 2008/C13 ovarian
carcinoma was 3 times more sensitive to gemcitabine.

_ The antitumor activity of gemcitabine is seen in a broad spectrum of human tumors grown as
xenografts including MIA PaCa-2 and PANC-1 human pancreatic carcinomas in nude mice.

Tn vitro, the IC50 values of gemcitabine were 0.019 ug/ml in PaCa-2, 0.015 ug/ml in PANC-1, and

0.007 ug/ml in CCRF-CEM cells. CCRF-CEM leukemia cells are more sensitive than PaCa-2 and

PANC-1 pancreatic carcinomas cells. In vivo, gemcitabine produced modest activity (69% inhibition

in MIA PaCa and 76% inhibition in PANC-1) when given i.p. dose of 80 mg/kg on Q3D for 4

treatments. In vivo antitumor activity roughly correlated with in vitro cytotoxicity.

In vivo data also demonstrated that the antitumor activity of gemcitabine is schedule
dependent. Schedule dependency of antitumor activity of gemcitabine was demonstrated in NMRI
nude mice. The Q3D x 4 schedule was found to be superior to weekly or daily injections with
significant antitumor effect observed in SCCHN tumor lines.

The antitumor activity of gemcitabine was compared with Ara-C in a panel of human (breast,
colon, lung, and pancreatic) xenograft models. Gemcitabine inhibited the growth of the CX-1, HC-1,
‘GC3 and VRCS colon carcinomas by 92-99%. Ara-C marginally inhibited the growth of the HC-1
colon (52%) and LX-1 lung tumors (62%) only. Gemcitabine demonstrated good antitumor activity
against the MX-1 breast and CALU-6 and LX-1 non small cell lung models. In pancreatic carcinoma.
xenograft models including those that are resistant to conventional chemotherapy, gemcitabine
inhibited the growth in the Hs766T, PaCa-2 and PANC-1 pancreatic carcinomas by 82, 69,-76%;- -

- respectively. The BxPc-3 pancreatic carcinoma was resistant to gemcitabine.



II. PHARMACOKINETICS:
1. Single Dose Pharmacokinetic Studies: . (vol. 1.34 & 1.35)

Plasma pharmacokinetics of LY 188011 and its deaminated metabolite, 198791, in B6C3F1 mice
‘administered a single intravenous dose of 20 mg/kg of 14C-LY188011 HCl, ADME Study
Report 7

Plasma pharmacokinetics of LY188011 and it metabolite 198791 in Fischer 344 rats following
a single intravenous administration of 10 mg/kg of 14C- LY188011 HCI, ADME Study
Report 21

Plasma pharmacokinetics of LY 188011 and its metabolite, 198791 in Beagle dogs following a
single intravenous administration of 5 mg/kg of 14C-LY188011 (Study D09%986), ADME
Study Report 27 .

Summary of the plasma pharmacokinetics of gemcitubine in B6C3F1 mice,
Fischer344 rats, beagle dogs and man after intravenous administration

Parameter ' Mouse Rat Dog Man
Dose mg/kg(mg/m2) 20 (60) - 10 (60) 3 (60) (1000)
Frequency, Route Single, IV Single, IV Single, IV Single,IV
bolus bolus bolus infusion

Cmax(ug/ml)

LY188011 . 40.78 9.08 4.054+0.38 18.2 -

LY198791 3.25 0.22 1.96+0.18 39.3
Tmax (hr) _ , . v

LY188011 0.017 0.017 0.033-0.33 0.017

LY 198791 0.167-0.25 4-6 24 0.05-0.25
AUC(ug.hr/ml) ‘ '

1.Y188011 9.27 30.36 8.07+1.00 8.2

LY198791 “6.79 3.21 25.4345.39
Plasma T'%(hr) - o

1.Y188011 0.28(cr) - 214 @) 1.38(ex) 7

‘ . : 8.81(B) 1.76(8) 0.28(B)

LY198791 NC 2.38(B) NC ‘ 65.3(8)
Correlation coefficient

o 0.925 0.996 0.967

B - NC - - 0.871 0.997

LY188011= Gemcitabine |
- LY198791= Uracil metabolite
NC= not calculated '
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In plasma pharmacokinetic studies, gemcitabine is rapidly deaminated in the mouse with a
uracil metabolite (Cmax=3.25 ug/ml) measurable within 2 minutes post dosing.

After an i.v. dose to rats, gemcitabine disappeared from the plasma with an initial half-life of
2.14 hr and a terminal half-life of 8.81 hr. Peak gemcitabine concentration was 9.08 ug/mtl at 0.017
hr. Peak plasma concentration of the uracil metabolite was 0.22 ug/ml seen 4 to 6 hr post-dose.

In the rat, plasma AUCs for gemcitabine and the uracil metabolite were 30.36 ug.hr/ml and 3.21
ug.hr/ml (Plasma AUC of the uracil metabolite 11% of the plasma AUC of the parent compound).

In dog study, gemcitabine was eliminated from the plasma with an initial half-life of
1.384+0.16 hr and a terminal half-life of 1.76+0.08 hr after a dose of 3 mg/kg i.v to dogs. Peak
gemcitabine concentration of 4.05+0.38 ug/ml was seen at 0.17 hr and Cmax of the uracil metabolite
was 1.9640.18 ug/ml and occurred at 2 to 4 hr post-dose. Gemcitabine AUC in dog was 8.07
ug.hr/ml vs 25.43 ug.hr/ml for the metabolite indicating more rapid deamination in the dog as
compared to the rat.

2. Tissue Distribution Studies: (vol. 1.35)

Tissue Concentrations of Radioactivity in B6C3F1 Mice Following a Single Intravenous
Administration of 20 mg/kg of *-C-LY 188011 Hydrochloride, ADME Study Report 11
Tissue Concentrations of Radioactivity in Tumor Bearing B6C3F1 Mice Following a Single
' Intravenous Administration of 20 mg/kg of “-C-LY188011 Hydrochloride, ADME Study
Report 12 _ -
Tissue Concentrations of Radioactivity in Fischer 344 Rats Following a Single Intravenous
Administration of 10 mg/kg of -C-LY188011 Hydrochloride, ADME Study Report 24

Tissue Concentrations of Radioactivity in Mice Following a Single Intravenous Administration of
20 mg/kg of “-C-LY188011 Hydrochloride, ADME Study Report 11:

Mouse:

A tissue distribution study was conducted in male B6C3F1 mice following a single i.v. dose
of 20 mg/kg “C-LY188011. Selected tissue samples were collected at 1, S, 10, 20, 30, 60, and 1440
minutes to quantitate for radiolabeled contents by combustion and liquid scintillation counting.

Radioactivity was rapidly distributed to tissues with peak concentration reached within 1-30
minutes in all examined tissues. The highest concentrations of radioactivity, based on AUCs were in
the spleen (4.5X the plasma), thymus (2.6X), testicles (2.5X), kidney (2.3X), femur (1.7X), small
intestines (1.6X), and lymph nodes (1.5X). However, peak concentration in the testicles (22.9
ug.eq.hr/g) were not reached until nearly 3 hrs after dosing. The tissue half-lives of radioactivity
ranged from 0.75 to 2.96 hr as shown in the table below. . '



Tissue distribution of **C-radiolabel in mice administered a single
intravenous dose of 20 mgfkg of gemcitabine

AUC Half Life

uc X ~ ST

T (022 th r; ' T Co ll-xilos- Time Range*

vgeq-hrfg min  ugeqlg ) hr

Blood 28.58 1.0 3937 1.56 0.54
Plasma 3203 1.0 38.74 1.58 0.5-4
Spleen 126.39 - 30,0 50.19 140 0.5-6
- Kidney 65.51 1O 90.58 1.62 0.5-6
Liver .. 35.04 1.0 4431 1.59 0.5-6
Pancreas © . 4601 1.0 3203 1.90 0.5-6
‘Lung ’ 34.11 1.0 3374 150 0334
Salivary gland 28.28 (.0 2881 1.38 0.5-4
Thymus 76.12 100 2413  1.66 1.0-6-
Testicles 7429  30.0 2299 295 1.0-6
Stomach 32.87 1.0 2542 198 0.5-6
Small intestine 45.25 1.0 2548 198 0.33-4
Muscle 35.84 1.0 2035 295 0.5-6
Heart 38.95 1.0 4708 1.92 0.5-6
~ Femur 4748 300 1595 L.55 0.5-6
Adrenals 18.42 1.0 1606 075 0.17-2
Skin (ears) 317.97 100 16.63 1.68 0.5-6
Fat 4.96 1.0 - 213 220 0.54
Lymph nodes 43.03 - 100 2003 1.32 1.0-6
Brain 18.23 300 492 180 - 1.0-6
Spinal cord 1520 300 422 161 1.0-6
Sciatic nerve 9.68 100 416 1.78 0.5-4

Eyes 31.59 300 871 158 0.02-0.33

¢ Time over which half-life was calculated.

Tissue Concentrations of Radioactivity in Tumor Bearing Mice Following Single Intravenous
Administration of 20 mg/kg of -C-LY188011 Hydrochloride, ADME Study Report 12:

Mouse: _ .
" Female tumor (X-5565) bearing B6C3F1 mice were administered an i.v. dose

MC-LY188011. Selected tissue samples were collected at a single time point (30 min) to determine

radiola_beled content.

of 20 mg/kg
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The radioactivity was rapidly distributed to tissues at tissue concentrations comparable to that
of non-tumor bearing mice. The X-5565 tumor had high concentrations of radioactivity. Tissues

containing the highest concentrations of radioactivity were spleen, tumor, thymus, kidney,

nodes as shown in the following table.

l?istribulion ofRadioqquivalcnt HC-LY188011 in Tumor (X-5563) Bearing B6C3F1 Female
Mice 30 Minutes After a Single Intravenous Dose of 20 mg/kg of 4C_LY 188011 Hydrochloride

Tissue . §om—es e m
Spleen - - ——— 52.18 (20.75)
Kidney — -_— — 3009 - (0.76)
Liver —_— —_ — 1507 - (121)
Pancreas —_— _—— —_— 1204 (1.10)
Lung —_ Lo —_— 14.09 - (1.85)
Thymus — —_— —— 2386 (1.85)
Tumor A* — - —_— 33.43 (4.67j
Tumor B -_ = —_— 4032 (3.42)
Lymph Node (Brachial) L “—‘ _ 39.10 .on
Lymph Node (Mandibular) —_ “—‘ - 47.09 2.99)
Muscle — — —_— 1066  (0.42)
Hc_an —_— — R 1328 (0.66)
Sku‘l @am) -_— — — 1343 (1.52)
Brain —_— —_— —— 464 (I
Whole Blood —— —_ — 969 (0.39)
Plasma ~—ey— —— L — 1042 (0.28)
-_—

*Two scctions of the same tumor.
Units are expressed in pg MCcquivalent LY183011/gram wet tissuc or ml of plasma .

and lymph
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Tissue Concentrations of Radioactivity in Fischer 344 Rats Following a Single Intravenous
Administration of 10 mg/kg of “-C-L'Y188011 Hydrochloride, ADME Study Report 24:

Rats: : '
A tissue distribution study was conducted in male rats following a single i.v. dose of “C-
LY188011 HCl (10 mg/kg) to quantitate radiolabel concentrations in blood. Selected tissue samples
were collected at 1, 5, 10, 20, 30 min up to 24 hr.

Concentrations of gemcitabine related radioactivity were determined and tissue
pharmacokinetic parameters are shown in the following table. The highest concentrations of
radiolabel were in the thymus, kidney, lymph nodes, and spleen (similar to mice). Tissue half-lives
of radioactivity ranged from 1.93 to 5.68 hr..

Tissue distribution 0_-/.:;;&—};1&;5]&[)6’ m .ra[x administered a single
intravenous dose of 10 mgfkg of gemcitabine

AUC Half-Life
Tissue 0.0167~ Tae Cenax
(24 hr) I;{ros- Time Range®
‘ ngeq-hrfy  min g eq/g < hr
Blood 31.66 - 1.0 19.48 1.47 0.1-4
Plasr_na 34.27 1.0 2003 1.68 0.1-4
Spleen 65.66 300 1150 3.8 1.0-6
Kidney 99.82 50 36.79 193 0.54
. Liver 46.46 50 1138 254 0.5-6
Pancreas 51.52 50 11.77 3.04 0.5-6
Lung 44.67 1.0 17.72 234 0.5-6
Salivary gland 40.74 50 1468 244  0.54
Thymus 130.64 600 1591 520 1.0-8
Testicles 50.30 30.0 9.50 232 0.5-6
. Stomach 34.88 5.0 778 2.40 0.5-8
Small intestine *~ 36.78 5.0 8.29 241 0.5-6
Muscle 49.98 50 1110 3.05 0.5-6
Heart 53.40 1.0 30.05 2.17 0.5-6
Femur 30.34 50 570 248 1.0-6
Adrenals 35.13 1.0 1t.51  2.05 0.5-6
Skin (ears) 46.20 30.0 9.20 3.72 0.5-6
Fat 5.60 600 087 340 1.0-8
Lymph nodes 66.01 200 11.63 3.67 0.5-6
- Brain 1193 1200 1.28  5.68 4.0-16
Spinal cord 14.68 10 285 3.03 1.0-8
Sciatic nerve 16.38 600 305 252 20-6
Eyes o 2058 L0 416 278 1.0-6

- Evaluation of the In Vitro Protein Binding of 14C-LY188011 in Mouse, Rat, Dog, Monkey and

Human Plasma, ADME Study Report 18: ' (vol. 1.35)

In vitro protein binding of 14C-LY 188011 with and without tetrahydrouridine was determined
using a Centrifree Micropartition System (Amicon). Mouse plasma was spiked with [2-14C]-
LY188011 to final concentrations of 40, 4, and 0.1 ug/ml, rat plasma was spiked to final
concentrations of 20, 2, and 0.1 ug/ml, and dog plasma was spiked similarly to final concentrations
of 10, 1, and 0.1 ug/ml. In all assays binding was determined in 99% plasma. Triplicate aliquots of -
each concentrations were analyzed by liquid scintillation counting.

The concentration of protein-bound gemcitabine was found to be negligible at all dose levels
and in all species tested. Free drug estimated from radioactivity present in the ultrafiltrate, represents
a range of 95.5 to 102.7% of the radioactivity spiked into plasma.
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4. Metabolism and Metabolites: (vol. 1.36)

Urinary Metabolites of LY188011 Isolated From B6C3F1 Mice Following a Single Intravenous
Administration of 20 mg/kg of 14-C-LY 188011 Hydrochloride, ADME Study Report 13

Urinary Metabolites of LY 188011 Isolated From Fischer 344 Rats Following a Single Intravenous
Administration of 10 mg/kg of 14-C-LY188011 Hydrochloride, ADME Study Report 25

Urinary Metabolites of 14-C-LY 188011 Isolated from Beagle Dogs Following a Single Intravenous
Administration of 5 mg/kg of 14-C-LY188011 Hydrochloride, ADME Study Report 29

were administered 20 mg/kg i.v. dose of [2-14C]-LY 188011 via tail vein
and group housed in a metabolism cage. Urine and feces samples were collected at 6, 24, 48, 72,

96, and 120 hr postdosing. ~— were administered 10 mg/kg i.v. dose of [2-14C]- -
LY188011 via tail vein and housed individually in metabolism cages. Urine and feces samples were
collected at 6, 24, 48, 72, 96, and 120 hrs postdosing. Four beagle dogs (24, 29) were administered
5 mg/kg i.v. dose of [2-14C]-LY 188011 via cephalic vein and individually housed in metabolism
cages. Urine and feces samples were collected at 12, 48, and 72 hrs postdosing. Urinary metabolites
and hydrolysis products were separated and analyzed by HPLC method. ’

- In all three species gemcitabine was metabolized to the uracil metabolite. More extensive
deamination occurred in the dog and mouse. Gemcitabine, uracil metabolite, gemcitabine glucuronide
and uracil metabolite glucuronide were identified.

Urinary metabolite profiles of [**Clgemcitabine in B6C3F1 mice,
Fischer 344 rats, and beagle dogs after intravenous administration

Mouse Rat - Dog

Average % of total dose in urine ] '
Gemcitabine 7.9 67.5 4.8
Gemcitamine glucuronide 5.9 0.7 0.8
Uracil metabolite 583 16.6 70.6
Glucuronide of uracil metabolite 129 0.9 6.5
Total identified 85.0 85.7 827
% Total dose in urine i 879 87.1 84.9

- Metabolite profiles in the urine were qualitatively, but not quantitatively, similar in mice, rats
and dogs. Unchanged gemcitabine, the uracil metabolite, and glucuronides of gemcitabine and the
uracil metabolites were found in mouse, rat and dog urine. The dog and mouse had similar
percentages in the uracil metabolite in the urine. In rat, less extensive metabolism of gemcitabine to
the uracil metabolite occurs with low urinary excretion of uracil metabolite. No evidence to suggest
cleavage of the sugar moiety from cytosine or uracil was found. ' '

Further identification of glucuronidated _éonjugates of gemcitabine and the uracil metabolite

‘was conducted by comparison of the unhydrolyzed and $-glucuronidase-treated urine samples as in the

figure 4. Evidence of glucuronidation was a decrease in the intensity of one peak (the glucuronidated
molecule) with a subsequent increase in another peak (the aglycone) in the TLC analysis. Decreases
and increases were determined relative to the unhydrolyzed samples.
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FIG. 4. -Radiochromatogram of 0-24 hr mouse urine after iniravenous
administration of 20 mg/kg gemcitabine.

Peak 1, gemcitabine glucuronide; peak 2, glucuronide of the uracil
metabolite of gemcitabine; peak 3, gemcitabine; and peak 4, uracil

metabolite of gemcitabine.

Enzyme Induction Study in Rats: - (vol. 1.36)

After gemcitabine i.v. dose of 1 mg/kg, saline or phenobarbitol sodium 100 mg/kg, p.o. fo
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non-fasted males, the body weight, liver weight, liver microsomal protein content, cytochrome P-450

content, and other enzyme activities were determined using a spectrophotometer

e r—ec——c—

‘

Table 1  Effect of treatment with LY188011 or Phcnobarbital for 5 days on the hepatic drug-metabolizing enzymes of male rats

Vehicle Lyx8s8011 Phenobarbital sodium
Parameter } .
(2ml/kg/day:Li.v.) {(img/kg/day:1.v.) (100mg/kg/day:p.o.}

* Body weight (g) 193 +4 . (1.00) 186 £3 (0.96) 197 £2 {1.02)
Liver welght (g} 7.11+0.21 (1.00) 6.97 £0.25 (0.98) 9.94 +0.22 (1.40)%
Liver weight/body welght (Xx) 3.71 +£0.06 (1.00) 3.73 £0.09 (1.01) 5.04 £0.08 (1.38)%
Microsomal

protein content _ .

(ng/g liver) 40.56 £1:55 (1.00) 45.95 £3.14 (1.13) 57.70 £4.38 (1.42)+

(mg/liver} 289 17 (1.00) 319 £22 {1.10) 573 £45 {1.98)3
Aminopyrine :
N-demethylase activity

{nmol/min/mg protein) . T7.12%#0.28 (1.00) 6.12 +0.33 (0.86)« 14.19 +0.87 (1.99)#

(nmol/min/g liver} 2B7 10 (1.00) 280 +22 (0.98) 807 +34 (2.81)8

{ xmol/min/kiver) B 2.05%0.11 (1.00) 1.95+0.17 (0.95) 8.04 +0.46 (3.92)2
Aniline .

hydroxylase activity .

{nmol/min/mg protein) 0.368 +0.014(1.00} 0.321 £0.019(0.87} 0.544 £0.052(1.48)«
{nmol/min/g liver) 14.84 £0.29 (1.00} 14.53 £0.44 (0.98) 30.64 £1.72 (2.06)%
(nmol/min/liver) 106 £4 {(1.00) . 101 £} (0.95) 308 +22 (2.89)a
UDPG transferase activity . ’ .
(nmol/min/mg protein) 0.515 £0.076(1.00) 0.415 +0.017(0.81) .0.713 £0.058(1.38)
{nmol/min/g llver) 21.1 3.7 (1.00) 19.0+3i.2 (0.90) 43.9+0.8 (2.08)%
{nmol/min/liver)} 150 £26 {1.00) 132 5 (0.88) 436 £11 (2.91)%
Cytochrome P-450 content .

(nmol/mg protein) - 0.38L £0.013(1.00} 0.371 £0.014{0.97) 1.066 20.082(2.80)%
“{nmol/g liver) - 15.4+0.6 (1.00}) 17.0+1.3 (1.10) 61.4 5.8 (4.00)%
(nmol/liver) 110 6 {1.00) 118 £9 {1.07) 606 +48 {(s.50)%

Data are expressed as the mean values + S.E. of five animals. .
values in parentheses are expressed as the ratfio of drug treatment relative to vehlcle.
*:(P<0.01). #:(P<0.001)

Signiffcantly different from value of vehicle : «:(P<0.0S).

. Results: After gemcitabine treatment, no significant differences were observed in the body
~ weight (wt), liver weight and liver weight/body weight ratio and liver microsomal protein content. In

hepatic drug metabolizing enzyme activity, gemcitabine tended to decrease aniline hydroxylase,

UDPG transferase and aminopyrine activities whereas phenobarbitol groups increased these enzyme

activities. Gemcitabine had no activity in the cytochrome P-450 content in F344 rat.



S. Excretion Studies:

(vol. 1.37)
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Elimination of Radioactivity from B6C3F1 Mice Following Intravenous Administration of 20 mg/kg
of LY 188011 HCI, ADME Study Report 16

Elimination of Radioactivity from Fischer 344 Rats Following Intravenous Administration of
10 mg/kg of “C-1.Y188011 Hydrochloride, ADME Study Report 26
Elimination of Radioactivity from Beagle Dogs Following Intravenous Administration of 5 mg/kg

of “C-LY188011 Hydrochloride, ADME Study Report 30

Mice, rats and dogs:

After male mice, male rats and dogs (&%) were given a single i.v. dose of 20 mg/kg, 10
and 5 mg/kg 14C-LY188011 HCI, respectively, urine (6-120 hrs) and feces samples (24-120 hrs)
were collected and analyzed by Liquid Scintillation counting Results are summarized in the table

“ below.

Excretion of radioactivity in urine and feces of B6C3FI mice, Fischer
344 rats, and beagle dogs following a single intravenous admlmslrallon
of ['“C /gemalabme

Excretion

Time Method Mouse Rat Dog
hr - R
24 Urnine 86.28 7791+ 5.12 75.50 +4.30
Feces 0.64 1.43 £ 0.44 0.80 £ 1.40
48 Urine 0.83 492+ 1.29 4.10 £ 4.30
Feces 0.59 1.21 £0.57 1.00 £0.70
72 Urine 0.47 106 042 . 420%4.20
] Feces 0.11 0.45 = 0.04 1.70 + 1.90
96 Urine 0.29 0.36 £0.11 NS§°
Feces 0.09 0.23+0.24 NS
120 Urine 0.01 0.15+0.10 NS
Feces 0.01 0.58 £0.03 NS
Total Urine 87.87 - 84.40+ 590 84.90 + 5.70
Feces 1.44 337 £ 118 3.50 £ 1.00

“ NS, no sample collected.

Values represent the average recoveries from four male rats recetving -
10 mg/kg iv, two male and two female dogs receiving 5 mg/kg iv, or the
pooled samples of nine male mice administered 20 mg/kg iv. Values are

expressed as percentage of the total dose excreted (£SD). -

The main route of excretion in all three species was urinary, fecal elimination was minimal.
The vast majority of metabolite was recovered in the urine within the first 24 hr after administration
with 86.3, 77.9, and 75.5% found in the first 24-hr sample from the mouse, rat, and dog,
respectively. Fecal elimination to the total was minimal, accounting for 1.4, 3.4, and 3.5% of the

total dose administered to the mouse, rat, and dog, respectively.
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Summary of Pharmacokinetics:

Single i.v. dose pharmacokinetics studies of gemcitabine (LY 188011 HCI) have been
-conducted in mice, rats and dogs. After intravenous administration, gemcitabine rapidly disappeared
from plasma in mice, rats, dogs and man. Interspecies analysis of pharmacokinetic based on i.v.
bolus administration is as below:

Species AUC Unit Cmax Unit
Parent mouse 0.1545 0.67

rat 0.506 0.15

dog 0.135 0.068

man : 0.082 0.018
Metabolite mouse 0.113 0.54

o rat - 0.0535 , 0.0036
dog _ 0.42 0.032
man . not calculated 0.0393

On a mg/m2 basis gemcitabine AUC for the rat is the greatest followed by mouse , dog and
man. Since the rat is the most sensitive species in toxicity studies, the rank orders for Cmax and
AUC suggest gemcitabine toxicity is more related to AUC than to Cmax.

Tissue concentrations of [“C]-gemcitabine radioactivity administered intravenously in the rat
and mouse indicated that gemcitabine was rapidly distributed throughout the body within 1-30 min.
- The half-lives of radioactivity in tissues in both the rat and mouse ranged 1.9- 5.7 hr and 0.8-3.0 hr,
respectively. In both species the highest AUCs of radiolabeled drug were found in the spleen,
thymus, kidney, and lymph nodes and the lowest AUCs in fat and neural tissues. The target organs
in toxicity studies included spleen, thymus and lymph node (tissues with higher deposition of
~ radiolabel). Tissue distribution of radiolabel in X-5565 tumor-bearing mice and in non-tumor bearing
mice were similar. Although high concentrations of radioactivity were detected in the tumor tissue of
the tumor bearing mice.

In vitro gemcitabine plasma protein binding was determined to be negligible in mouse, rat,
dog, monkey and human.

Urinary metabolic profiles were similar in all species. The major metabolite of gemeitabine is
the uracil metabolite via deamination in mouse, rat, dog and man. Deaminatioh-_ in the mouse
(66.3%) and dog (89.3%) was more extensive than in the rat (12.5%), probably due to differential
expression and activity of species-dependent cytidine deaminase. - The rat produced the least amount
of inactive metabolite, consistent with the fact gemcitabine produces the most toxicity in the rat due to
decreased deaminase concentration. Unchanged gemcitabine, the uracil metabolite, gemcitabine
glucuronide, and the uracil metabolite glucuronide were identified in the urine in all species. -

The major route of lexcretion of radiolabel in mouse, rat and dog was urine. Urinary
excretion ranged 76-86% in the 24 hr. Fecal elimination was 1.4-3.5% in these species.
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II.  TOXICOLOGY:

The following toxicity studies contained QA and GLP statements except the first
mouse study (study No. M05991).

A. The acute toxicity of compound . an impurity of Gemcitabine given
intravenously to CD-1 mice, Study No. M05991: (vol. 1.18)

A Non-GLP study with only a summary statement included.

Acute toxicity studies were conducted to compare the toxicity of compound ——— (the —
~—— of gemcitabine) to the parent compound LY 188011 HCI in adult CD-1 mice. Fasted CD-1
mice (5/sex/group) received a single i.v. dose of 500 mg (Lot V26-2BV-40C)/kg (1500
mg/m2) at a dose concentration of 23 mg . The 500 mg/kg
represents the maximum possible dose and highest dose volume based on the physical characteristics
of the test article for intravenous dose in mice (25 ml/kg). All animals were observed for 2 weeks
for mortality and signs of toxicity.

Results: : ,
In both studies, all animals survived the test periods. The only observation was hypoactivity.

Animals were normal within 3 hrs post-dosing and gained weight during the observation period.

- There was no notable difference in the acute toxicity of compound — as compared to the parent

LY188011 HCI when administered intravenously at a dose of 500 mg/kg to CD-1 mice. The median

lethal dose of compound is >SOO mg/kg.

B. The acute toxicity of compound an impurity of Gemcitabine given
' intraperitoneally to Fischer 344 rats, Study No. R27790:  (vol. 1.17)

Fasted Fischer344 rats (5/sex/group, 8-9 weeks old) received a single intraperitoneal dose of
either 0, 90, 225 or 500 mg " ‘Lot V95-5ER-
"206B was used for this study. All animals were observed for 2 weeks for mortallty and signs of
toxicity. ¢

Measurements and observations: _
‘Daily: survival & clinical signs(hourly for 7 hrs, and for 2 weeks)
weekly: body weight ‘

~ Termination: gross necropsy

Results: ; > :
All the animals died at 500 mg/kg dose and 3/53 and 4/5% died at 225 mg/kg dose
within 8-10 days. Median lethal dose was calculated as 214 mg/kg(d) and 174 mg/kg(?).

Clinical signs included animal soiling, hunched posture, excessive shedding of hair,
hypoactivity, piloerection, soft stools [days 5-6(3) & 4-7(?)], poor grooming, emaciation, salivation,
lethargy, and lack of feces[day(s) 8(3) & 8-15(%)].- Severity/incidence were dose related. No toxic
signs were observed in the low and vehicle control groups. Males and females receiving either 225
or 500 mg dose had a significant mean body weight loss (23 and 28% or 39 and 34 %, respectively) at
day 8. On day 15, males and females with 225 mg had 12% and 34% depression in mean body
weight gain. No significant weight losses were observed in the low dose and controls.
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Gross lesions included red foci in fungs, pale liver, small thymus and spleen, enlarged lymph
nodes, and enlarged testes in mid and high dose groups.

C. The Acute toxicity of compound . the major degradation product of
Gemcitabine HCI given intravenously to Fischer 344 rats, Study No. R19491:
(vol. 1.18)

Fasted female Fischer344 rats (5/group, 9-10 weeks old) received a single intravenous dose of
either 45, 90, 180, or 330 mg compound . in saline solution. Vehicle control received a
single i.v. dose of 0.9% NaCl injection, USP, equivalent to the maximum volume test solution
administered (22 mi/kg). All animals were observed for 2 weeks. Lot L67-6AC-114 was used.

Measurement and Observations:
Daily: survival & clinical signs (hourly for 7 hrs, and for 2 weeks)
weekly: body weight
Termination: gross necropsy

No deaths occurred among treated or vehicle control animals. No signs of toxicity were
observed. Mean body weight gain of treated animals were similar to that of control animals on days
8 and 15. No drug-related lesions were found. The median lethal dose of compound ———is

> 330 mg/kg when given intravenously to female rats.

D. An acute toxicity study of Gemcitabine HCI(LY188011; compound .————==given by
bolus intravenous administration to dogs, Study No. D02791: (vol. 1.17)

Beagle dogs (1/sex/group, 8 to 10 months) were used for two consecutive treatments (Phase I
_and II). Each pair received a single i.v. dose of 3 or 12 mg gemcitabine/kg on day 1 for Phase I and
a single i.v. dose of 18 and 24 mg gemcitabine/kg on day 15 for Phase II. Lot G76-9W-073:—

— was used. No vehicle (phosphate buffered saline) control group was used.

Animals were observed for 28 days.

Measurement and Observations:
Daily: survival and clinical signs (for 3 hours and thereafter daily)
Weekly: body weight, hematology, clinical chemistry
Termination: no necropsy

Results: _
All dogs survived until study termination. During Phase 1, all dogs appeared normal with few
occurrences of soft/mucoid stools on days 5 and 11 in females given 12 mg gemcitabine. No other
~ treatment-related clinical signs were observed. During Phase II, all dogs appeared normal except for
~ soft stools on day 18 in female given 18 mg/kg gemcitabine and male given 24 mg/kg gemcitabine.
No treatment-related changes in body weight and food consumption occurred during the
study. A pronounced decreases in neutrophil counts (approximately 50% of pretreatment values)
were observed on day 4 post-dose. Reversible neutropenia occurred in dogs at each dose level. No
other hematologic parameters were affected. Minimal increases in AST values (23 %) were observed
in 3/4 dogs during Phase II of the study. No necropsy was performed.
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E. A Chronic toxicity study of Gemcitabine HCI given intraperitoneally to CD-1 mice
for 6 months with a 2-month reversibility study, Study No. M25589 and M25689:
(vol. 1.19)

Chronic effects of i.p. administration for 6 month treatment followed a 2 month recovery
period of LY188011 were studied. Lot CT-8974-7A and CT-8975-9C were used for this study. CD-
1 mice (20/sex/group, 22-28 g, 5-6 weeks old) were given i.p. doses of 0 (PBS), 0.5, 5 or 40 mg/kg
for 2, 7, 2 or 1 time each week, respectively (Study M25589, See the mortality table). Similarly,
mice (10 sex/group) were gwen LY188011 for 6 months followed by a 2-month recovery period
(Study M2568).

Measurements and Observations:
Daily: survival, clinical signs
Weekly: body weight and food consumption
183 and 240 days: hematology and clinical chemistry
Termination: gross/histopathology

" Results:
: Mortality/Cliniczil signs:

Treatment  Study 25589 Study 25689

Group Dose (mg/kg) Schedule Mortality Mortality
<) Q g 9

Control -0 Biweekly - 1/20 1/10  2/10
LD 0.5 Daily 3/20 3720 - -

MD 5 Biweekly - 120 - 1/10

HD 40 Weekly 1/20 - - 2/10

In a 6 month treatment group, 1/203 at HD, 1/20% at MD, 3/208 and 3/209 at LD and
1/209 at control died whereas the mortality in the reversible phase, the deaths were 2/ 109 at HD,
1/102 at MD, no deaths at LD and 1/103 and 2/10% died at control group.. No significant changes
in clinical signs and food consumption were observed. A slight incidence of abdominal swelling was
noted in mice treated LD daily near the end of the treatment phase in both studies.

Body weight/food consumption:

Male and female mice receiving the LD had significantly lower mean body weights (8.3%J
& 8.9% % (M25589) and 11.1%3 & 9.7% @ (M25689) in both studies compared to control values at
the end of 6 months. These lower values (9.7% and 8.8%) continued to the end of the recovery
period. No treatment-related changes in food consumption were observed. :

Hematology.

~ A statistically significant decrease of <10% in the erythrocyte hemoglobin and packed cell
volume were observed at the LD group. Slight decreases in leucocyte and platelet counts (>23%.
>30%) were seen in all treated groups, most notably in the LD group with regard to leucopenia.
Mean platelet counts were increased for both males and females at HD group. Hematologic changes
reversed during the recovery period.
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Clinical Chemistry:
Drug related changes include a slight increases @10% in mean BUN and slight decreases
@12% in total protein in the LD group.

Opthalmic Observations:
No significant differences between treated and control mice were observed.

Gross Pathology:

Moderate increases in spleen weights were observed doses > 0.5 mg/kg/day (62%) and
decreases in ovary and uterine weights about 14-31% were also seen in the LD mice. Decreases of
73%(LD), 70%(MD), and 58% (HD) in testicular weights were observed in the gemcitabine-treated
animals. Testes and splenic weights in LD mice remain depressed at the end of recovery period.
Splenic weights were reversed in males but not in female mice.

Histopathology: S

The LD mice had enlarged spleens due to splenic erythropoiesis. Approximately half of the
mice in this group had lymph nodes with lymphoid hypoplasia and chronic histiocytosis on day 183. -
Lymph node changes were reversible and the splenic size decreased during the recovery phase, except
~ splenic weights remained in females in the LD group. Female sex organs (ovary and uterus) were
decreased for the LD groups and these changes were reversible. A decrease in testes weights and
severe hypospermatogenesis was present in all treated groups, and these testicular changes were only
partially reversible.

F. A Chronic toxicity study of Gemcitabine HCI given intraperitoneally to CD—I mice for 6
months with a 6-week reversibility study, Study No. M06591:
(vol. 1.21)

Dose levels and dose schedules for this study were based on the results from a 6-month study
in which a daily dose of 0.5 mg/kg gemcitabine HCI was markedly more toxic than an interrupted
dose schedule with much larger weekly doses. The minimal toxic dose in this 6 month study was
determined to be 40 mg/kg (120 mg/m2) glven weekly for 6 months (the same dose level established
in-the 3-month study). .

CD-1 miice (15/sex/group, 5-6 weeks old) received daily i.p. doses of LY 188011 HCl
(Lot#G76-9W-2-073 (CT 00132) at 0 (PBS), 0.006 (0.018), 0.06 (0.18) or 0.3 mg/kg (0.9 mg/m2)
for 6 months. Ten mice/sex/group were necropsied at the end of 6 months treatment period.
Five/sex/group were maintained without gemcitabine for 6 weeks for reversibility study and were
terminated at the end of the recovery period. Lot G76-9W2-073 (CT 00132) was used.

Measurements and Observations:
Daily: survival and clinical signs
Weekly: body weight, hematology, clinical chemistry
Termination:  gross/histopathology

Results:
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Mortality/Clinical signs:
No mortality and no treatment-related clinical signs were observed,

Body weight/Food consumptlon

No treatment-related effects on body weight were observed in  the females given LD and MD
or males given HD gemcitabine. A slight decrease in mean body weight gain (@28 %) was observed
in HD females during the 3rd through 6th months of treatment and persisted in about half the mice
during the reversibility period. No treatment-related changes in food consumption were observed.

Hematology:

. HD gemcitabine caused minimal and reversible changes in erythrocytic parameters: decrease
in mean total RBC counts (11%) and increase in mean MCV (6%) in males and decreases in mean
‘total RBC (11%) and mean PCV (6%) and increase in mean MCH (6%) in females on 182-183 days.

Clinical Chemistry: : :

Drug related changes included slight increase in mean serum sodium (@ <10%) and chlorlde
concentrations (< 10%) in the HD males. In contrast, these values were decreased in the HD
females. '

Urinalysis:
No treatment related changes were observed.

Gross Pathology

On day 183, mean absolute and relative testis weights in males given HD gemcitabine for 6
months were decreased about 70%. After 6 weeks of recovery (or day 224), testis weights were still
decreased about 45%. Mean absolute and relative spleen weights in HD males after 6 months -
treatment increased about 200%. Absolute and relative spleen weights in the other male gemcitabine
treatment groups were increased about 30%. Absolute and relative spleen weights were increased
about 70% in all gemcitabine-treated female mice. After 6 weeks of recovery, HD males and females
still had slightly increased spleen weights (about 30%). On day 183, mean absolute uterine weights -
in MD females were increased about 42%. These increases were not observed on day 224. Changes
in uterine weights were associated with various stages of estrus cycle not related to gemcitabine.

Histopathology:

All males given HD gemc1tabme had slight to moderate hypospermatogenesis with decreased
numbers of spermatocyte within seminiferous tubules on day 183. After 6 weeks recovery, 3/5 mice
had the same effects and the other mice had minimal hypospermatogenesis with a increase in number
of mature spermatids. MD and LD gemcitabine treated mice and controls had a very low incidence
of hypospermatogenesis. After 6 week reversibility period, hypospermatogenesis was still evident in
the HD group but was less prominent, indicating some recovery had occurred. Minimal multifocal
inflammation of the liver was.observed in all gemcitabine treated mice {males (4/10, 5/10, 4/10) and
females (1/10, 2/10, 5/10) in LD, MD and HD, respectively] on day 183. A slight to moderate
chronic multifocal mesenteric inflammation was observed in 1/103 LD, 1/102 MD and 1/102 HD
gemcitabine treated groups on day 183. Only two MD mice had minimal subacute multifocal
inflammation of mesentery on day 224. One male given HD gemcitabine had increased splenic
extramedullary hiematopoiesis on day 183. No extramedullary hematopmems was observed on day
224.
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G. " A Chronic toxicity study of Gemcitabine HCl given intravenously to beagle dogs for 6
months with a 6-week reversibility study, Study No. D00191: (vol.1.24)

-Beagle dogs (6 months old) received daily of weekly i.v. bolus Gemcitabine -

—_—

injections for 6 months (see the table below). Controls received phosphate buffered
saline. Groups 03 and 04 treated daily and weekly for 6 months followed by a 6 weeks for recovery
of treatment-related changes.

Group # of Animals Gemcitabine mg/kg(mg/mﬁ Frequency

00* 6M + 6F 0 (0) daily
01 3M + 3F 0.004 (0.08) daily
02 3M + 3F 0.04 (0.8) daily
03 6M. + 6F 0.2 @ daily
04 6M + 6F 3 (60) » weekly
Measurements and Observations:
Daily: _survival and clinical signs
Weekly: body weight, hematology, clinical chemistry
Pre-, preterminal: - ophthalmic examination
Pre-, preterminal: ECG examination
Termination: gross/histopathology
Results:

Mortality/Clinical signs:

No treatment-related mortality or clinical signs were observed. However, abnormal stools
(soft, runny, mucoid) and emesis were seen in some dogs from control and treatment groups during
the initial 3 months of the study. Emesis occurred three times in one dog#261214 given 0.04
mg/kg/day on days 2-7 post dose.

Body weight/food consumptlon
No statistically significant differences in body weight or food consumptlon occurred durmg
treatment or recovery phase. »

‘Ophthalmic examination:
No treatment-related ophthalmic changes were observed at 6 months or at the end of the
recovery phase.. :

Hematology:

Dogs given 0.2 mg/kg/day (mkd) or 3 mg/kg/week. (mkw) showed significant decreases in
erythrocytes and lymphocytic parameters during the treatment which were reversed during the
recovery phase. In HD group, minimal decreases in total erythrocyte counts (@15-25%) and
[increases in MCV (@14%3; 15%?) and MCH (@16%3; 18% ?) on days 29 and 59. Males and
females treated with 0.2 mkd or 3 mkw had decreased leukocyte (-24% t0 -45%3';-30% to -46% 2),
lymphocyte (-21% to -49%3; -32% to -39% ?) and neutrophil counts (46% to -58%3; -32% to -
59% @) from days 17 through termination of the reversibility phase. Bone marrow samples were
morphologically unremarkable.
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Clinical Chemistry: .
Drug related changes included slight increases in AST (32%J, 29% ?) and triglycerides

(57%3, 45% %) in dogs given 3 mkw and decreases in BUN (-25%43, -34% %) in dogs given 0.2 mkd
and creatinine (-25%3/9?) values in 0.2 mkd and in 3 mkw groups.

Urinalysis:

No treatment-related changes were seen during the treatment or recovery phase.

ECG: :
~ No treatment-related ECG changes were reported. However, one dog (#244823) given 0.2

mkd group had one missing ventricular complex following a P wave. This finding is occasionally

seen in normal beagle dogs and was not considered to be drug-related.

Mean heart rate was significantly decreased compared to controls on day 183 in one male dog (0.2

mkd group) at 1 hour post treatment. The differences were slight in magnitude (30 beats/min) and

were not considered to be of toxicologic significance.

- Gross or Histopathology: _ _
No drug-induced gross or histopathologic findings were observed during the 6-month
treatment period or the 6-week reversibility period.

Summary of Toxicology:

Acute toxicity studies were conducted to compare gemcitabine and its : ~ and
major degradation product in mice and rats. In mice, gemcitabine and its ———— were given at
single i.v. dose of 500 mg/kg, no differences were noted in acute toxicity of as compared
to the parent compound. In rats, toxicity of the pyranose impurity of gemcitabine (given 90-500
mg/kg, intraperitoneally) and dFdU, the major degradation product/ {given 45-330
mg/kg intravenously) was similar to or less than that of the parent compound. In acute dog study, i.v.
doses of gemcitabine (3, 12 mg/kg, day 1; 18, 24 mg/kg, day 15) produced mild g.i. toxicity (soft
stools), mild-increase in AST values and neutropenia (reversible).

Chronic toxicity studies of gemcitabine were determined in 6-month studies in mice by the
intraperitoneal route and in a 6-month study in dogs by the intravenous using daily, biweekly and
weekly doses as in the following table. '

Chronic toxicity studies can be summarized: :
. Dose (mg/kg)

Species “Duration Route Daily Biweekly Weekly
" Mouse "6 month® IP 05 5 40
Mouse 6 month® P 0.006 " -
0.06 :
0.3
Dog 6 month® v 0.004 - 3
o 0.04 ‘
0.2

a-2-month reversibility period
b-6 week reversibility period
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Gemcitabine administered to mice on a daily dose of 0.5 mg/kg resulted in marked toxicity
whereas much larger total weekly dose levels were well tolerated. The major toxicity included
decreased body weight, decreased erythrocyte and lymphocyte parameters, increased BUN, increased .
splenic erythropoiesis, lymphoid hypoplasia, histiocytosis of the lymph nodes, and
hypospermatogenesis of testes. All these changes were partially or totally reversed at the end of 2
months recovery period. The minimal toxic dose of 40 mg/kg/week (120 mg/m2/week) was the same
for both the 3-month and 6 month studies.

In the second 6-month study in mice, no gemcitabine-related deaths were observed. Body
weights were slightly decreased in mice given 0.3 mg/kg after the third month of the study. No
treatment-related clinical signs of toxicity, food consumption, leucocytes and thrombocytes, clinical
chemistry, or urinalysis were observed. Minimal hematologic changes (VRBC, PCV) were seen in
mice given 0.3 mg/kg (erythrocyte effects were resolved during the 6 week recovery period).
Increased spleen weights in mice given 0.3 mg/kg were partially reversed during recovery. Decreased.
testes weights accompanied by hypospermatogenesis were seen in males given 0.3 mg/kg daily dose.
Hypospermatogenesis occurred in the 0.3 mg/kg but not in the 0.006 mg/kg. These effects were
partially reversed after discontinuation of treatment. Gemcitabine HCI administration to mice on a
daily schedule was well tolerated. The signs of toxicity produced in this study were similar to those
seen in previous 3- and 6-month studies. The minimal toxic dose was 0.06 mg/kg/day (or 0.18
mg/mZ/day)

_ In the chronic 6-month toxicity study, all dogs survived. No treatment-related clinical signs
of toxicity, ophthalmic changes, ECG changes, or effects on the body weights were observed. »
Erythrocyte counts were decreased in dogs given 0.2 mg/kg/day. A slight decreases in lymphocyte
and neutrophil counts were seen in the 0.2 mg/kg/day and 3 mg/kg/week. These effects were
reversed. No treatment-related organ weights or pathologic findings were reported. The minimal
toxic dose of 3 mg/kg/week (60 mg/m2/week) was the same for both the 3-month and 6-month
studies. Additionally, the daily minimal toxic dose was determined to be 0.04 mg/kg (0.8 mg/m2) in
dogs.

IV. ° Special Toxicity Studies:

Evaluation of the Immunogen1c1ty of LY188011 HCI in male gumea pigs, Study No. G02588
and G02888

In Vitro Hemolysis and Serum Flocculation tests using Gemcitabine HCl. in pooled whole blood and
serum beagle dogs and rhesus monkeys, Study No. D05189 and P04889

Acute Dermal Irritation study of Gemcitabine in NZW rabbits, study No. B01492

Evaluation of the Immunogenicity of LY188011 HCI in male guinea plgs, Study No. G02588 and ,
G02888: _ (vol. 1.25)

- Guinea pigs(5/group, 4-7 weeks old) were sensitized with LY 188011 in aluminum hydroxide
gel(sc) or in PBS(ip) for 30+ days. Four groups received by subcutaneously S doses of either
LY188011 at 0.2 or 2.0 mg/kg/week, LY188011/OVA at 2.0 mg LY188011/kg/week plus 0.4 mg
ovalbumin/kg/week, or ovalbumin alone at 0.4 mg/kg/week. In addition, two groups received i.p. .
injections of LY 188011 at 0.2 or 2.0 mg/kg twice weekly for a total of 9 injections. A control group
was untreated. Animals were challenged on day 42 intravenously with 1.0 ml/kg antigen and
observed for signs of acute anaphylaxis (AA).
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In passive cutaneous anaphylaxis, a group of guinea pigs were injected intradermally with sera
(1:10 and 1:100 dilution in PBS) from guinea pigs 4 days before the AA(acute anaphylaxis) challenge.
At 24 hrs later, animals were challenged i.v. with 2.0 ml/kg antigen in Evans blue dye. Passive '
cutaneous anaphylaxis (PCA) was measured by the size of the blue spot near the injection site.

No significant changes in body weight were seen with LY188011. In the challenge group,
neither LY 188011 or LY188011 conjugated with keyhole limpet hemocyanin showed anaphylactic
- symptoms in any guinea pig challenged with LY188011 or LY188011/OVA. Animals with
LY188011 conjugated with ovalbumin challenged to ovalbumin produced AA death in 5/5 animals. In .
the PCA group, sera from LY188011/OVA did not induce PCA responses with LY 188011,
LY188011/KLH or dialyzed LY188011/KLH, positive responses were seen when chailenge to
ovalbumin. Ovalbumin produced a 252 mm?2 at a 1:200 dilution and 199 mm2 at a 1:1000 dilution
LY188011/OVA conjugate sera.
_ LY188011 did not induce immune responses in guinea pigs in assays for acute anaphylaxis

and passive cutaneous anaphylaxis.

In Vitro Hemolysis and Serum Floceulation tests using Gemcitabine HCI in podled whole blood
and serum beagle dogs and rhesus monkeys, Study No. D05189 and P04889: .(vol. 1.25)

Gemcitabine (L'Y188011 HCI) was tested for its potential to cause in vitro hemolysis and
protein flocculation. '

In hemolysis, 3 venous blood samples collected from normal dogs and monkeys were pooled
for each species. Equal volumes (200 ul) of distilled water, 0.9% saline solution, and
gemcitabine(7.5 mg/ml) were added to the 100% standard, 0% standard, and test sample,
respectively. The tubes were mixed gently and incubated at room temp for 1 hr. After incubation,
hemolytic activity was determined using a spectrophotometer. The 100% standard was considered to
have complete (100%) hemolysis. Hemolysis of 0% standard and the test solution was compared.

In flocculation, 3 venous samples obtained from dogs and monkeys were centrifuged and the
serum from each species were pooled. Volumes of 0, 0.01, 0.025, 0.10 and 0.25 ml of solution
containing 7.5 mg/ml gemcitabine was added to 0.5 ml of the pooled serum from each species. The
tubes were examined for flocculation following incubation of 30-60 minutes at room temp and 37°C.

In vitro hemolysis was not observed in solution containing 7.5 mg/ml gemcitabine in dog or
monkey whole blood. Serum flocculation was not observed in solution containing 7.5 mg/ml
gemcitabine in dog of or monkey serum.

Acute Dermal Irfitation study of Gemcitabine in NZW rabbits, _study No. B(01492:
. (vol. 1.25)

Three female NZW rabbits were shaved focally on the back and a moistened pad containing
gemcitabine at a concentration of 1 g/kg was wrapped over the shaved area for approximately 24 hrs.
Results: » }
Four days after gemcitabine exposure, one rabbit developed a red-colored nasal discharge,
shallow breathing, and was lethargic; one had a nasal discharge, shallow breathing and was lethargic;
the third rabbit was hypoactive. The two rabbits with nasal discharge died about 24 hrs later. No
lesions appeared on the skin indicating gemcitabine was not a dermal irritant. However, both rabbits
had wetness around the nose and mouth. Both rabbits had multiple variably sized hemorrhages in the
lungs and multifocal hemorrhages in the cecum. Other portions of the intestinal tract were filled with
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gas and fluid contents. Thymus of one rabbit was edematous while others had petechial hemorrhages.
The third rabbit survived, but remained hypoactive. Gross pathology findings are consistent with
those observed for the delayed toxicity in rats exposed to a single large i.v. dose of gemcitabine.

The median lethal dose of gemcitabine given i.v. doses to rats is @1400 mg/m2. Absorption
of only 10% of the exposure dose in the present study would be sufficient to exceed that figure (1100
‘'mg/m2 in rabbit).

Shaving and moistening of the skin promoted drug absorption. Dermal absorption which
resulted in systemic toxicity of gemcitabine has not been described previously. No imminent hazard
is posed by dermal absorption. However, information about possible dermal absorption should be
included in precautions for handling of gemcitabine while in solution.

Summary of Special Toxicity Studies:

The potential immunogenicity of LY 188011 HCl was tested in Hartley albino guinea pigs. In
acute anaphylaxis, guinea pigs were sensitized with LY 188011 at 0.2 or 2.0 mg/kg/week with or
without ovalbumin in aluminum hydroxide gel(sc) or in PBS(ip) for 30+ days. LY188011 HCI,
alone or when combined with ovalbumin, did not induce immune responses in guinea pigs in assays
for acute anaphylaxis and passive cutaneous anaphylaxis.

‘ Gemcitabine did not induce hemolysis or serum flocculation using dog or monkey whole
blood or serum in vitro. '

An acute dermal irritation of gemcitabine was evaluated in 3 rabbits with a moistened pad
* containing gemcitabine at a concentration of 1 g/kg. After 4 days gemcitabine exposure, 2/3 rabbits
exhibited drug-related systemic toxicities (deaths, hypoactivity, nasal discharge, shallow breathing)
and drug-induced lesions were consistent with those observed in the toxicity studies in rats exposed to
a single large dose of gemcitabine. No dermal irritation was seen.
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V. REPRODUCTIVE TOXICOLOGY:

A. 3-Month Male Fertility Study of Gemcitabine HCI given intraperitoneal injections to
B6C3F1 mice. Study #M00689: (vol 1.25)

Male mice (20/group, @ 5 weeks old) were given 7 daily i.p. doses of 0, 0.05, or 0.5 mg/kg
LY188011 (Lot-FF8L80AO) or weekly doses of 3.5 or 10 mg/kg/week (mkw) for 10 weeks prior to
mating, during mating, and up to 13 weeks postmating. Males were cohabitated with untreated
females for 2 weeks. Effects of LY 188011 on the male fertility were assessed.

Measurement and Observation:

Daily: mortality, clinical observations

Weekly: body weight

Daily during copulatlon presence of expelled/retamed copulatory plugs and vaginal lavage.

At termination: necropsy of females (day 17-18 of pregnancy)-implantations, early/late
resorptions, live/dead fetuses, fetal malformations. .
Necropsy of males (day 18) gross and histological examination of testes.

Results: ' ‘ ' ’

Mortality/Clinical Observations:

Five males at 0.05, 2 males at 0.5 mkd, and 4 males in the control group died. Reasons for
the deaths were not given. No treatment related clinical signs or body weights were observed.
Occasional alopecia was seen in the treated males and untreated females. Overall body weight gains
of females at 0.5 mkd were slightly decreased @ < 10% during the latter part of gestatlon This may
be due to the lower number of fetuses in this group.

‘Gross/Histopathology

Testicular weight was reduced @30% in 3.5 mkw and 60% in 10 mkw groups. Greatest
reduction in testicular weight (@68%) was in the 0.5 mkd group. Decreases in testes weight
correlated directly with the severity of hypospermatogenesis. Gemcitabine administered to male mice
on a daily dose of 0.5 mg/kg (a total dose of 35 mg/kg/10 weeks) resulted in moderate to severe
hypospermatogenesis whereas much larger total weekly dose (100 mg/kg/10 weeks) resulted in
minimal to moderate hypospermatogenesis. A slight to minimal hypospermatogenesis occurred at 3.5
mkw. Since this drug is an antimetabolite, more frequent exposure even at 2.8-fold lower dose
resulted in a more permanent‘effect on rapidly dividing germ cells.

Mating Performance and Fertility: -

All surviving males mated. There were 100%(18/ 18), 89% (16/18), 47%(9/19)
100%(20/20) and 85%(17/20) pregnancies at given daily doses of 0, 0.05, 0.5 mg/kg, weekly doses
of 3.5 or 10 mg/kg, respectively. Only the 0.5 mkd group had s1gmﬁcantly fewer pregnancies than
in the controls. The total number of implantations were significantly reduced in the 0.5 mkd group.
There were no effects on the resorptions, live/dead fetuses, and fetal morphology.

B. A Segment I Female Fertlllty Study of Gemcitabine HCI glven mtravenous injections to
CD-1 mice, Study No M04190: (vol. 1.27)

Female mice (CD-1, 25/group, @9 wks) were given Gemcitabine (Lot CT-8975-9C) daily i.v.
doses of 0, 0.05, 0.25 or 1. 5 mg/kg/day for 2 weeks premating and through gestation (days 6-18).
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Females were mated with untreated males for 2 weeks.

Measurement and Observations:
Daily: mortality, clinical observation
Weekly: body weight ;
Daily during copulation: presence of copulatory plug and vaginal lavage.
At Termination: necropsy of females (day 18 gestation)-implantation, resorptions, live/dead -

fetuses, fetal morphology ’
Results:

Mortality/Clinical Observations:
~One female each at HD and LD, and 2 females in the control group died immediately after
dosing. These deaths were not drug-related. No other clinical signs were observed during the study.

Body weight/Food consumption: .

Body weights were depressed at 1.5 mkd group on gestation days 14 and 18 (p<.05).
Overall body weight gain at 1.5 mkd was decreased @38% during the latter part of gestation (days
14-18) and total body weight gain of the same group was significantly decreased by @42%. In the
original submission, food consumption was depressed @25% in the HD group during gestation days
(14-17). In an Amendment dated 10/2/95, sponsor reported that food consumption was depressed
<10% during premating days 8 through 14 in the HD group. -

Hematology: _ _ ‘

In the HD group, a slight increase was seen for erythrocytes (< 10%), Hb (@10%) and
packed cell volume (< 10%) for 21 days. Mean corpuscular volume (< 10%) and mean corpuscular
hemoglobin (<10%) were slightly increased. At termination, there were no significant differences in’
erythrocyte, thrombocyte, leukocyte counts or mean corpuscular hemoglobin ‘

Gross/Histopathology:

No significant differences were observed in absolute or relative weights of maternal kidneys,
heart, and brain, but the absolute and relative ovary weights (29%, 28%, LD; 24%, 21%, MD) were
increased at a statistically significant level. Liver (-18%) and uterine weights (-78%) were decreased
and thymus (23%) and spleen weights (45%) were increased in HD females. No gross lesions were
observed and no histological examinations were performed.

Mating Performance and Fertility: ‘
No treatment related effects were seen on precoital periods, mating performance or fertility.

There were 18, 21, 23 and 20 pregnancies from the 0, 0.05, 0.25 and 1.5 mg/kg/day groups,
respectively. :

Maternal Reproduction Parameters:
Matecnal reproductive parameters from female mice given i.v. doses of LY188011

Treatment Group.

Parameters 0 1 2 3
Tmplantation .
i Number mean 11.2 10.2 113 122
Live fetus/litter
Number mean 10.4 9.6 10.1 21
% 93.22 94.19 89.53 16.81
Early resorption/litter
Number mean 0.8 0.6 1.1 10.1
% 6.78 5.81 10.47 82.74
Total resorption/litter
Number mean 0.8 0.6 11 10.1
% 6.18 5.81 10.47 83.19
Litters with nonive
implants
Number mean 9 8 i6 17
% 50.0 40.0 .7 100.0
* Litters with total
resorptions
Number .mean 0 0 (4] 9

0 0 52.9
Groups: 0= control, 1= 0.05 mgfkg/day; 2= 0.25 mglkg/day; 3= 1.5 m/kgfday
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Females 2075 and 3061 (MD and HD group) delivered early on gestation day 18 and were
excluded. Females 1066 and 3063 (LD and HD group) were excluded because of the implantation
sites observed during uterine evaluation. And female 3052 (HD) was excluded because of the loss of
part of the external fetal evaluation data. The number of implantations were not affected by
gemcitabine treatment. The percent of live fetuses/litter decreased in the HD group because of an
increase in the percent of early resorptions/litter, the percent of litters with resorptions, litters with
nonlive implants, and litters with total resorptions were increased. No dead fetuses were seen, but 9
females at HD had litters that were completely resorbed.

Fetal Parameters:

The numbers of fetuses available for examination include 188, 191, 231, and 37 from the 0,
0.05, 0.25 and 1.5 mg/kg/day groups, respectively. Fetal weight was depressed @25% (8/%) and an -
increase @26% in fetal runts occurred in the HD group. At HD, the percent of fetuses with
deviations/litter was higher. A higher incidence of incomplete ossification of various skeletal
structures (proximal and distal phalanges; metatarsal bones; frontal, interparietal, occipital, and
parietal skull bones; sternebra) occurred at the HD group. Three fetuses each MD and LD groups had
incomplete ossification of forepaw-proximal phalanges. Incomplete ossification of forepaw-digital
phalanges was observed in all treated and control group. Three fetuses in the HD group had kidney
cavitation (visceral malformation). The percent of affected implants/litter was elevated in the HD due
to the increase in the early resorptions/litter. Four fetuses in the LD group had fused rib cage-
sternebra.

TAOLE 12 (COMTINUED]  DEVELOPMENTAL ANCWALIES IN FETUSES OF PEMALE KICEZ GIVEN INTRAVENOUS DOSES OF
188011 HYDROCHLORIDEZ, STUDY MO41%0
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C. A developmental toxicology study of Gemcitabine HCI given intravenously to female CD-
mice, Study No. M03090: ' (vol. 1.28)

This study was performed to evaluate teratogenic and postnatal effects of gemcitabine in
pregnant CD-1 mice. ‘ '

A. Teratology Study:

Pregnant female CD-1 mice(25/group) were given i.v. doses of 0, 0.05, 0.25 or 1.5
~mg/kg/day (0, 0.015, 0.75, or 4.5 mg/m2/day) on gestation days 6 through 15. On gestation day 18,
females were euthanized and uterine contents were examined for fetal viability, weight, and
morphology. - '
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Measurement and Observations:
Daily: Mortality, signs of toxicity
Weekly: body weight, food consumption, hematology
Termination:  necropsy of females(day 18 gestation) live/dead
fetuses, size, fetal malformations.

"~ Results:

Mortality/Clinical Observations:

No treatment related maternal mortality occurred. Slight increases in the incidence of vaginal
discharge and abortion were observed in the HD group. Significant decreases in body weight
(@33%), and the overall body weight gains (@40%) were observed in the HD group during the
gestation in both teratology and postnatal study. This may be related to the decreased number of
animals maintaining pregnancy and.decreased litter size.

Maternal Gross Observations:

- Females that were killed on gestation day 18, showed a dose-related increase in spleen
weights [LD (@20%), MD (@40%) and HD (@98%)], but these effects were not observed in females
killed after weaning their pups. Thymus weights were increased (@38%) but the liver weight was
decreased (@-14%) in the HD group. ' :

Reproductive Parameters:

The overall fertility index was 93% and did not vary significantly across the experimental
groups. The numbers of pregnant females for cesarean section on gestation day 18 were 20, 23, 20,
and 19 from the 0, 0.05, 0.25, and 1.5 mkd treatment groups. Three females aborted between
gestation days 12 and 16 in the HD group. The mean number of implantations were similar in all
groups. An increase in the percentage (@64 %) of early resorption in the HD group resulted in fewer
live fetuses (@34 % vs @94 % control) and increased total resorption (@66%) and nonlive implants
(@66%).

Maternal reproductive pacameters from female mice given Lv. doses of LY188011

Pacameters 0 1 2 3
-Implantation
i Number mean 11.9 111 1s 10.8
Live fetuseslitter
Number mean 111 10.1 10.5 4.1
% 937 90.1 89.2 342
Early resorptionlitter . )
Number mean 0.8 10 11 65
’ % 6.27 9.63 10.78 64:15
Total resorptionlitter
Number mean 0.8 L1 L1 6.7
% 6.27 9.94 10.78 65.78
Noa-live implants/Littec .
Number mean 08 1.1 1.t 6.7
% 6.27 9.94 10.78 6578
Lidtecs with non-live
implants Number mean i1 14 ) 14 18

(]

% Q 0 42.1
Groups: 0= control; 1= 0.05 mglkgiday; 2= 0.25 mg/kglday; 3= 1.5 mg/kg/day

Fetal Parameters: :
Mean body weights of male (@66%) and female (@33%) fetuses were significantly reduced
in the HD group. About one-half of the malformed fetuses in the HD group were classified as runts.



38

Malformations were increased in male and female fetuses from the HD group but increase was not
significant for females. Malformations included cleft palate, digital malformations, protruding brain,
open eyelids, visceral, and skeletal malformations (lateral curvature of the sternum). Affected _
implants/litter totaled 8.1%, 12.9%., 11.6%, and 70.3% for the control, LD, MD, and HD treatment
groups, respectively (see the following tables).

Felal pacameters from female mice given L.v. doses of LY188011 HCI

T Groups
Parametess 0 1 2 3
Affected implants/litter
Mean 1.0 13 1.2 13
% 8.10 12.89 11.59 70.30
Litters with affected implants
Mean 14 17 14 18
% 70.0 73.9 70.0 94.7
Litters with live fetuses
Males Mean 5.3 4.5 55 43
% 45.57 45.04 53.45 66.51
Females Mean 58 5.6 . 5.0 2.8
% 54.43 54.97 46.56 33.49
Fetal weight/litter
3+9) Mean 1.33 1.37 1.33 1.03
Fetal runts/litter
Mean 0.6 0.0 0.0 L5
% 5.0 034 0.0 19.86
Normal fetuses/litter
Mean 1.6 : 1.0 73 4.1
61.91 69.86 68.51 29.30
Fetuses. with malformations/litter
Mean . 0.t 03 0.1 19
% 1.83 3.08 0.89 19.45
Litters with fetuses having
malformations Meaa 3 6 2 s
% 15.0 26.1 10.0 45.5
Fetuses with malformations/liner
Male Mean 0.1 0.1 0.1 0.8
% 0.66 2,53 0.72 23.10
Female Mean B8 | 0.2 0.1 03
. % -1.50 2.60 1.32 5.00

Groups: 0= coutrol; 1= 0.05 mg/kg/day; 2= 0.25'mglk.glday; 3= 1.5 mgfkglday

TABLE 16 (CONTINUED) DEVELOPMENTAL ANOMALIES IN FETUSES OF FEMALE KICE GIVEN INTRAVENOUS DOSES OF 188011 HYDROCHLORIDE.
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An increase in the incidence of cleft palate contributed to the significant increase in
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malformations in the HD group. Isolated cases of skeletal malformations were noted in the HD and
LD group. '

B. Postnatal Study:

Gemcitabine treated pregnant females (20/group) were allowed to deliver and f, offspring
development, including physical and behavioral assessment, was monitored until weaning. After
weaning, maternal animals were killed and examined and selected organs were weighed. Gross
examinations (internal, external) were performed on postpartum day 21 of those f, offspring not
selected to continue on study. F, generation is randomely selected f; offspring on postpartum day 1
to continue on study for behavioral and reproductive assessment. The F, females were allowed to
deliver and maintain their f, progeny through postpartum day 1.

Measurement and Observations:

Daily: Mortality, signs of toxicity

Weekly: body weight

Days 30-60:  behavioral assessments (pre-, postweaning)
13 weeks: mating, reproductive assessments

Termination:  necorpsy of F, females and f, offspring on postpartum Postnatal Study:

In the postnatal study, the overall fertility index was 99% and did not vary significantly across
experimental groups. One female in the LD aborted on gestation day 14. The numbers of animals
for cesarean sections were 19, 19, 19, and 10 for the control, LD, MD, and HD treatment groups,
delievered litters. Gestation length was slightly increased (18.8 day) in the HD treatment group when -
compared to the controls (18.2 day). The liveborn index was comparable (96-99%) in all groups. In
the high dose group, reduced liveborn litter size (@27%) was observed.

TABLE 18 SUMMARY OF REPRODUCTION PARAMETERS FOR FEMALE MICE
GIVEN GEMCITABINE HCL INTRAVENOUSLY. TERATOLOGY STUDY
M03050, Fo POSTNATAL SEGMENT.

Treatment Group.{

0 0.05 025 LS
Total Females ) 20 20 20 20
Total Pregnant 19 o 20 20 20
Fertility Index (%) 95 100 100 100
Deaths - [} ’ 0 1 0
Aborted: Kilied 0 1 [} 0
Preguant: No delivery 0 0 0 . 10
Females with Litters , 9 19 19 10
Gestation Length? .
(Mean Days £ SE) 182£0.1 18.4£02 184 £0.1 188£02°
Livebom Index® -
(Mean % £ SE) 964121 938+53 98.9%0.7 9010
Liveborn Litter Size* ©
{(Mcan £ SE) 103105 98£10 105£05 75113
Live Litter Size* 4
{Mean £ SE) 106205 115£0S 104£05 72817

* ANALYSIS OF VARIANCE, SIGNIFICANT TREATMENT EFFECT. P<.05;
* STUDENT-NEWMAN-KEULS TEST, P<.05 VERSUS 0 MG/KC#DA;[_GRDU'P.
"GSRIOUDU;.STI'-NEWMAN—KEULS TEST, P<.01 VERSUS ALL OTHER TREATMENT
® Proportion of progeny ative on Postpartur Day 0.
€ Namber of live progeny observod on Postpartum Day 0,
4 Number of five progeny obscrved on Postpartura Day 1.
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Progeny Observations and Necropsy Findings-F0 Postnatal Segment:

On postpartum day 0 and 1, dead pups from the 0 (9), 0.05 (5), 0.25(6), and 1.5 mkd(7)
groups, respectively, were examined. Minor skeletal anomalies were found in 5, 6 and 2 pups in the
0, 0.25, and 1.5 mkd groups. Malformations include cleft palate (5), digital malformations (1), and
protruding brain (1). From postpartum days 2 to 21, 7 pups (1, 3, and 3) in control, LD and MD

groups showed minor skeletal anomalies.
" TABLE 19 SUMMARY OF OBSERVATIONS FOR PROGENY FROM FEMALE
MICE GIVEN GEMCITABINE HCL. BY INTRAVENOUS INJECTION.
MOUSE TERATOLOGY STUDY M03090. Fo POSTNATAL SEGMENT.

Treatment Group

P - IR )| 171 03
Scc 'M F M F M F M F

Pups found dead*
No substantive findings
Minor skelctal anomalics
Traurua to paw from tatteoing
Cleft Palate
Protruding Brain
Digital Malformation

Tip of tail missing
Trauma to paw from tatteoing
Hydronephrosis

Trauma to paw from tattooing

© © © © © © 0o o e W ow a

4
4
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0
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0
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Displaced testis

cny in Treatment Group 00 (late resorption), 01, 02, and 03, respectively, were partially cannibalized. Scx
. fncd. o

*Ia eddition, 1,2, 0, and 1 dead prog ive (indings were obscrved.

could not be d incd. Of the sp

Qne pup in common.
Progeny Measurements- F, postnatal Segment:

There was a reduction in the number of litters with live-born progeny, total progeny, and
progeny survival in the HD treatment group. No treatment-related differences were observed in sex
indices, preweaning body weights, pinna detachment on postpartum day 5, hair coat appearance on pp
day 10, incisor eruption on pp days 11-13, eye opening on pp day 15-17, testes descend on pp day 21
and 28, or vaginal patency on pp day 35 and 42. :

Préweaning Behavioral Assessment:
During preweaning period, no significant differences were observed in negative geotaxic

response on postpartum day 5.and 6 of the F, animals from the control and gemcitabine treatment -
groups. : - :

'Sutﬁival/Signs of toxicity- ¥, Generation: E
No animals died during reproductive phase. One control male died during the first week of
growth phase. No maternal toxicity was seen with gemcitabine in F, generation.

Body weights-F, generation: _
No significant treatment-related differences in the body weights for the F1 were observed
during the growth phase, the reproductive phase and terminal phase.

. Organ Weights- F, Generation: .
Terminal organ weights were determined after completion of the reproductive phase of the
study. In F, males, the absolute and relative weights of kidney, liver, heart, spleen, thymus, testes,
prostate and brain were similar among all treatment-derived groups. In F, females, the absolute and
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relative weights of kidney, liver, heart, spleen, thymus, and uterine were similar among all treatment-
derived groups. Relative ovary weight (@ 9-11%), and absolute brain welght was decreased (@ -7%)
10%) in-the HD treatment-derived group.

Postweaning Behavioral Assessments-F, Generation: ,

Males in the LD and HD treatment groups were less reactive than controls in the auditory
startle habituation test. There were no adverse findings for the F1 treatment derived animals in 30-
day and 60-day activity levels of inactive or passive avoidance performance.

Mating Performance and Fertility -F1 Generation:
Mating indices, precoital period, and fertility indices were not affected in the gemcitabine
treatment-derived litters.

Reproductive and Progeny Measurements:
Progeny survival, live litter size, litter weight, and sex indices were not affected in the
gemcitabine treatment-derived litters.

Pathology -F, and F, Generation:

No gross pathology findings were observed in the F, teratology segment or postnatal segment
or in the F;- generation. One control male from the F, generation appeared thin and dehydrated for
unclear reasons. No histopathology data was submitted.

D. A Developmental Toxicology study of Gemcitabine HCI given intravenously to NZW
Rabbits, Study No. B00291: , (vol. 1. 31)

Pregnant rabbits(20/group) were given i.v. doses of 0, 0.0015, 0.005 or 0.1 mg/kg/day (0,
0.0165, 0.055, or 1.1 mg/m2/day) on gestation days 6 through 18. Body weight, food consumption
and clinical signs were monitored. "Animals were euthanized on gestation day 24 to evaluate fetal
viability, weight, and morphology.

Measurements and Observations:

Daily: Mortality, signs of toxicity

Weekly: body weight, food consumption, hematology

Termination: necropsy of females(day 18 gestation) hve/dead fetuses
size, fetal malformatlons

Results: .

Maternal Survival/Body Weight and Food Consumption:
There were no treatment related maternal mortality or clinical signs. Body wetght and food
consumption were not affected by gemcitabine treatment during gestation.

Hematology:
Slight decreases in erythrocytic parameters (RBC count @12%, Hb < 10% PCV < 10%)
were observed at the HD but not at the lower doses. Leukocyte and thrombocyte counts were not
affected by gemcitabine treatment.
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Maternal Reproduction Parameters: _

The numbers of corpora lutea and implantations did not vary between treatment groups. Fetal
viability and weight were depressed in the HD group due to an increased incidence of early
resorption. Fetal viability was not adversely affected by gemcitabine treatment at the MD or LD
groups.

Matermal reproductive parameters from female rabbits glven §.v. doses of LY 188011 HCI

— TreamentGrowps

Pagmdes 0 1 2 3
Corpora lutea/dam

Mean 10.7 10.8 10.2 124
Implantations/dam

Mean 58 6.8 51 6.2
Live fetuseslitter

Mean 5.0 6.2 5.4 4.4

* 84.93 85.43 94.68 65.55

- Early resorptionflitter

Mean 07 0.4 03 15

% 1427 12.2 532 26.85
Late resocption/itter

Mean 0.1 0.2 0.0 0.1

% 0.79 254 0.0 172
Total resorption/litter

Mean 08 0.6 03 1.6

% 15.07 1457 532 28.57
Litters with resorptions .

Mean 10 9 3 13

% 556 529 17.6 76.5
Dead fetuses/litter

Mean 0 ¢ ¢ o
Noa-live implantsflitter :

Mean 08 0.6 0.3 1.6

% 15.07 14.57 532 28.57
Litters. with nonlive Implants .

Mean 10 9 3 13-

Groups: 0= control; [= 0.0015 mg/kg/day; 2= 0.005 mgfkg/day; 3= 0.1 mg/kg/day

Fetal Parameters: ,

The numbers of fetuses examined include 91, 107, 92, and 76 from the control, LD, MD,
and HD groups, respectively. The fetal weight was decreased at the HD group by gemcitabine
treatment. Sex ratio and the percent of fetal runts were not adversely affected.

Fetal malformations were increased due to .visceral malformations affecting the cardiovascular,
digestive, and excretory systems. Malformations of aorta, pulmonary artery, heart, lungs, gall
bladder, and kidney were observed. Skeletal malformations observed at the HD groups included
extra sternebrae, fused sternebrae, misshapen sternebrae, extra presacral vertebra, and incomplete
ossification of the medial phalanx. No adverse effects were observed in the LD and MD groups.

Fetal parameters from female rabbits given L.v. doses of LY188011 HCI

——  TrcatmemtGeowps -~
Pacameters .0 L. .. 2 . 3
Affected Implants/iitter .
Mean 0.8 0.6 0.5 25
% 15.76 15.41 T9.94 39.80
Litters with affected implants
Mean 1 10 6 15
i % 61.1 58.8 353
Litters with live fetuses ‘ 2
Males  Mean 24 E 2.8 2.0
. % 5332 41.07 5.7 4453
Females Mean 2.6 35 2.6 kK]
. % 46.68 © 5293 46.30 55.47
Fetal weight/itter - - ’ . -
E+9) Mean 4.71 - 4149 44.15 31.60
. Fetal runtsflittec
Mean | 0.2 0.4 0.0 0.1
R % 2.42 4.79 00 1.62
-Normal fetusesflitter .
Mean 0.9 ‘15 12 0.0
= . 16.69 19.82 2594 0.0
Fetuses with malformations : -
Mean 0.1 0.1 0.2 0.9
. % 0.69 0.89 525 20.47
Littess with fetuses having ' ’
. malformations Mean 1 1 4 [
% 56 63 235 40.0
Fetuses with malformations/Titter
Male Mean - 0.0 0.1 0.2 0.5
% 00 167 9.31 26.92
- Female Mean 0.1 0.0 Q.1 0.6
- b3 111 . 0.0 6.25 11.54

Groups: 0= control, 1= 0.0015, 2= 0.005, 3= 0.1 mg/kg/day
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TABLE 8 (CONTINUED) DEVELOPMENTAL ANOHALIES IN FETUSES OF FPERALE WABBITS GIVEN INTRAVENOUS DOSES OF 166011 HYDROCHLORIDE.

STUDY BOO291
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E. A Perinatal/Postnatal Study of Gemcitabine HCI given intraperitoneal injections to CD-1
Mice, Study #M19390: (vol. 1.32)

CD-1 pregnant FO female mice (25/group) were given i.v. injections of gemcitabine at doses
of 0, 0.05, 0.25, or 1.5 mg/kg/day (0, 0.15, 0.75, or 4.5 mg/m2/day) on gestation day 15 through
postpartum day 20. For the F1 breeding trial, females were cohabited with non-sibling males for up
to2 weeks. F1 generations were separated from males on the day evidence of mating was obtained
(gestation 0). Females were permitted to bear the litter and rear their offspring to weaning. Selected
_ offspring were allowed to mature and a mating trial was conducted.

Measurements and Observatlons

Daily: survival/signs of toxicity

Weekly: body weight, food consumption

Days 30-60:  behavioral assessments (pre-, postweaning)

12-13 weeks: mating, reproductive assessments

Termination: . necropsy of females (day 20 gestatlon) live/dead fetuses, size, fetal
malformations; necropsy of F; females and f; offspring on postpartum

‘Results:

Survival and Signs of Toxicity:

All FO generation females survived and no treatment-related 31gns of toxicity were observed.
During the study, F1 mice one animal from 0.05 and 0.25 mkd group and-4 animals from the 1.5
mkd group died during the first week. All other mice survived until scheduled termination. Clinical
signs observed in the F1 generations include rough hair coat, discolored tail, dehydration, alopecia,
genital abscess, abrasion, and trauma accompanied by perineal soiling.
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Body weight/food consumptlon

For FO generation, decreases (@10%) in maternal body welght and food consumption were
observed in dames from the HD group during the first 2 weeks postpartum and during the third week
of lactation. No differences in mean maternal body weight, body weight gain, or food consumptlon
were observed in other treatment groups.

. Organ Weights:

Dose-related increased spleen weights (14%,1L.D;34% ,MD;83 % HD) and decreased kidney
weights <10% were observed in the MD and HD groups. Both absolute and relative thymus (32%,
31%) and uterine weights were decreased @32%.

Reproductive Parameters: :

Gemcitabine given during late gestatlon did not affect reproductive parameters in female mice.
All dams were pregnant and delivered viable litters. There were no differences in gestation length
(@18 days), live born index (@99.5%), or live litter size.

Progeny Observations and Necropsy Findings-FO Generation:

Between postpartum days 0 and 21 a total of 23, 7, 7, and 9 pups from the 0, 0.05, 0.25, and
1.5 mkd groups were found dead. 17/23 control litters died from cage flooding accident. Pups from
5 litters of the HD group showed small and unthrifty appearance, coolness to touch, and dehydration.
These clinical observations were accompanied by extreme growth retardatlon (@49 % of the control -
mean) on postpartum day 21.

No findings related to maternal gemcitabine treatment were observed in the external, internal
and skeletal examinations.

Progeny Measurements FO Generation:

Maternal treatment with gemcitabine during late gestation and throughout the lactation period
did not affect the number of live progeny nor progeny survival during the first 3 postpartum weeks.
However, mean progeny body weights were decreased >10% in the MD group on postpartum day
21, and progressively decreased @25% in the HD group during the last 2 weeks of the lactation
period.

The early indices of morphological development, pinna detachment and hair appearance were
not affected by treatment. Dose-related delays in eye opening were seen on postpartum days 15-17 in
the MD and HD groups.

Preweanmg Behavioral Assessment-F1 Generation:

‘ During the preweaning period, no differences were observed in negative geotactic
performance on postpartum days 5 through 7 for the F1 progeny from the control and gemcitabine
- treatment groups. Both males and females showed a normal developmental pattern of performance.

Postweaning Behavoiral Assessments-F1-Generations:

At 30 and 60 days of age, activity levels of F1 animals were monitored. Reactivity and
auditory function of F1 animals were measured in the startle habituation procedure. There were no
significant effects of maternal treatment on the startle response in these animals.

Mating. Performance and Fertility-F1 Generation:
There were no treatment-related effects on precoital perlods or on the F1 fertility indices:
96%, 100%, 92%, and 94% of the females were pregnant from the 0, 0.05, 0.25, or 1.5 mg/kg/day
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treatment groups, respectively.
No significant changes in hematology or gross pathology were reported in FO dams or in F1
generation animals.

Summary of Reproductive Toxicology:.

In a Segment I male fertility study, i.p. doses of 0.05 mg/kg/day or 3.5 and 10 mg/kg/week
were given. At 3.5 and 10 mg/kg/week, minimal to moderate decreases in spermatogenesis resulted.
The 0.5 mg/kg/day caused severe hypospermatogenesis, decreased fertility and decreased
implantations.

In a Segment I female fertility study, LY 188011 had no effect on female fertility at i.v. doses
of 0, 0.05, 0.25, or 1.5 mg/kg/day gemcitabine for 2 weeks prior to cohabitation with untreated
males. No treatment related effects were seen on precoital periods, mating performance, or fertlhty
Maternal toxicities included decreased body weight and changes in erythrocytic parameters and
increased spleen weights at the HD. Reproductive and developmental toxicity in the HD group
included decrease in fetal viability and developmental delays (fetal weight, incomplete ossification).

The segment II teratogenic effects of gemcitabine were studied in mice given i.v. doses of 0,
0.05, 0.25 or 1.5 mg/kg/day on gestation days 6 through 15. Gestational treatment with gemcitabine
produced dose-related decreases in body weight, increases in spleen and thymus weights during
gestation. The proportion of fetuses with malformations was slightly increased in the HD group. An
increase incidence of cleft palate in the HD group contributed to the significant increase in
malformations. Digital malformations were slightly increased in the HD group. About one-half of
the malformed fetuses in the HD groups were classified as runts.

In the postnatal segment of the study, gestation length was slightly increased (18.8 day), the
number of females delivering liveborn litters, liveborn litter size, live litter size, preweaning body
weight, and progeny survival were reduced in the HD group. General morphology of the surviving
offsprmgs were not affected by maternal treatment with gemcxtabme

The segment II teratogenic effects of gemcitabine were determined in rabbits given i.v. doses
of 0, 0.0015, 0.005 or 0.1 mg/kg/day on gestation days 6 through 18. There were no adverse effects
on body weight gain or food consumption. The treatment-related maternal toxicity in the rabbit were

- slight decreases in RBC count, Hb and PCV. Gemcitabine developmental toxicity was demonstrated
by. decreased fetal weight and fetal viability and increased incidence of malformations (visceral and
skeletal) in the HD group. Visceral anomalies included cardiovascular, digestive, excretory organ
malformations. Skeletal malformations included sternebrae (extra, fused, misshapen), extrapresacral
vertebra, and incomplete oss1ﬁcatxon of the median phalanx.

In a Segment III perinatal/postnatal study, daily i.v. doses of gemcitabine at 0, 0.05, 0.25, or
1.5 mg/kg/day to female mice during late gestation and throughout a 3 week lactation period
produced a decreased in maternal body weight and food consumption in the HD group. Reproduction
parameters and progeny survival to weaning were not affected by gemcitabine. Dose-related
decreases in progeny body weights and retarded physical development resulted in the HD group.
Body weights of the surviving F1 animals recovered to normal by 4 to 7 weeks of age. Females from
the HD treatment group were less active than controls at 30 days of age. No other treatment-related
changes in F1 generation survival, behavioral or reproductive performance were noted.
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VI.  Mutagenicity Studies:

‘A The effect of Gemcitabine (L'Y188011) HCI on the induction of reverse mutations in
Escherichia Coli using the Ames test, Study No. 910430AMS2499: (vol. 1.33)

LY188011 concentrations of 250, :500, 1000, 2000, and 5000 ug/plate with or without
metabolic activation were tested in E. Coli strain WP2uvrA-. The positive controls (ENNG, and
2AA) and the negative vehicle control (water) were used.

Results indicated that LY 188011 did not induce E. Coli revertants when tested at concentrations up to
5000 ug/plate in both activated and non-activated assays. Gemcitabine was not mutagenic in the
Ames E. Coli mammalian microsome test for bacterial mutation.

B. The effect of Gemcitabine HCI on the in Vitro Induction of Chromosorne Aberrations in
CHO cells, Study No. 910424CAB2499 and 910530CAB2499: (vol. 1.34)

Gemcitabine concentrations of 0.005, 0.01, 0.03, 0.05, and 0.07 ug/ml without metabolic
“activation, and 0.01, 0.04, 0.07, 0.1, and 0.13 ug/mI with metabolic activation were tested in CHO
cells for the chromosomal aberration assay. Cells from CHO cultures were exposed to gemcitabine
for 4 hrs. The positive controls were used: Mitomycin C served as the positive control in the
nonactivated assay, and cyclophosphamide as the positive control in the activated assay.

Results: No significant increase in the number of cells with aberrations were observed with or

- without metabolic activation in cultures treated with gemcitabine compared to solvent control.
Cultures treated with positive controls, Mitomycin C and cyclophosphamide, produced 60 and 48%
aberrant cells, respectively, indicating that the test system was sensitive for the detection of a direct-
acting clastogenic agent.

C. The effect of Gemcitabine HCI on the in Vivo Induction of Micronuclei in bone marrow
of ICR mice, Study No. 910625MNT2499: (vol. 1.34)

LI.V. doses of 0, 0.1875, 0.375, or 0.75 mg/kg gemcitabine was administered for 2
consecutive days to ICR mice. Positive and negative controls were used. Approximately 24 hr after
second treatment with gemcitabine, bone marrow was collected, and the frequency of micronucleated
polychromatic erythrocytes (MPCE/1000PCE) was determined microscopically.

Results: The mean incidence of MPCE in males was 2.2, 3.6, aiid 4.4/1000 PCE for males and 3.4,
3.4, and 7.0 for females treated with gemcitabine. Mean incidence of MPCE for the solvent control
was 1.0 for males and 0.4 for females. The increases in MPCE in gemcitabine treated males and

females were statistically significant indicating that gemcitabine induces micronuclei in bone marrow
of ICR mice.



VI.  Mutagenicity Studies: Mouse lymphoma assay; Sister chromatid exchange;
Chromosome aberration; Micronucleus test

Comment:

The NDA submission appears to be complete from the standpoint of pharmacology/
toxicology requirements. This application is fileable.

Doo Y/Lee Ham, Ph.D.

cc: Original NDA 20-509
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To: Ms Lily Zahed 1-(317)-277-1801
Dr. Kelly Freeman 1-(317)-276-1337
Eli Lilly and Company ’

From: Sue-Jane Wang, Ph.D.
Genny Schechter, M.D.
Steve Wilson, Ph.D.
DOPDP, FDA

Topic:Additional needed information for Gemcitabine NDA# 20509

Date: June 12, 1995

In the fax regarding data request sent to you on June 9, 1995,
pleése also include the beginning and ending dates of the
clinical benefit response, and the corresponding duration of
clinical benefit response.

Following requests are related to the repeated observations per
patient.

For all patients, please provide, in electronic form, the trial
ID (e.g., JHAY), the investigator ID, the weekly measurements of
the pain intensity, the analgesic consumption, the performance
status, and the weight (please give me a callrregarding a proper
form of the data file). ’ :

Prior to the submission, please test your electronic file to
assure that they will load on the DOS-based system running
SAS6.08.

As the review time is running short, please expedite this
request. I can be reached at 1-(301)-594-5764. We look forward to
cc: Robert Justice, M.D.

hearing from you soon.
%~%W
ue-Jane Wang, Ph.B.
File
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To:  Ms Lily Zahed 1-(317)-277-1801
Dr. Kelly Freeman 1-(317)-276-1337
Eli Lilly and Company

From: Sue-Jane Wang, Ph.D.
Genny Schechter, M.D.
Steve Wilson, Ph.D.
DOPDP, FDA '

Topic:Additional needed information for Gemcitabine NDA# 20509

Date: June 9, 1995

Thank you for ydur most .recent phone response regarding the
questions faxed to you on June 7, 1995. Reference phone call with
Ms Zahed: there are still several things we require.

(1) For all patients, please provide, in electronic form, the
basic patient demographic information, the trial ID (e.g., JHAY),
the investigator ID, the best tumor response and the last tumor
response. Also provide the actual dates (SAS date format) for
dates of: randomization, best tumor response, progressive disease
(PD) , death, removal for toxicity and last follow-up (LFU); the
censoring indicators of disease progression and survival; the
duration of the tumor response, the time to disease progression,
and the survival time. For those variables where codes were used,
please provide the SAS formats.

(2) With regards to the clinical benefit response, please
provide, in electronic form, for all patients an aggregated code
of the Karnofsky Performance Status, pain intensity, analgesic
consumption, and weight (per protocol). If additional variable (s)
were used in the clinical benefit response derivation, please
also include them. '

(3) Please pfovide the equation used to classify an individual
as a clinical benefit responder and the final clinical benefit
response for each patient. '

The above requests should contain one observation per patient. A
request for data including repeated observations per patient will
be discussed in the near future. '



Prior to the submission, please test your electronic file to
assure that they will load on the DOS-based system running
SAS6.08.

As the review time is running short, please expedite this
request. If you have any question, please do not hesitate to call
me at 1-(301)-594-5764. We look forward to hearing from you soon.
cc: Robert Justice, M.D.

e
Sue-Jane Waxg, Ph.Df 6%;
File
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To: Ms Lily Zahed 1-(317)-277-1801
Dr. Kelly Freeman 1-(317)-276-1337
Eli Lilly and Company

From: Sue-Jane Wang, Ph.D.
Genny Schechter, M.D.
Steve Wilson, Ph.D.
DOPDP, FDA

Topic:Additional needed information for Gemcitabine NDA# 20509

Date: June 9, 1995

Thank you for your most recent phoné response regarding the’
questions faxed to you on June 7, 1995. Reference phone call with
Ms Zahed: there are still several things we require.

(1) For all patients, please provide, in electronic form, the
basic patient demographic information, the trial ID (e.g., JHAY),
the investigator ID, the best tumor response and the last tumor
response. Also provide the actual dates (SAS date format) for
dates of: randomization, best tumor response, progressive disease
(PD), death, removal for toxicity and last follow-up (LFU); the
censoring indicators of disease progression and survival; the
duration of the tumor response, the time to disease progression,
and the survival time. For those variables where codes were used,
please provide the SAS formats. '

(2) With regards to the clinical benefit response, please
provide, in electronic form, for all patients an aggregated code
of the Karnofsky Performance Status, pain intensity, analgesic
consumption, and weight‘(per protocol) . If additional variable(s)
were used in the clinical benefit response derivation, please
also include them. :

(3) Please provide the equation used to classify an individual
as a clinical benefit responder and the final clinical benefit
response for each patient.

The above requests should contain one observation per patient. A
request for data including repeated observations per patient will
be discussed in the near future.



Prior to the submission, please test your electronic file to
assure that they will load on the DOS-based system running
SAS6.08.

As the review time is running short, please expedite this
request. If you have any question, please do not hesitate to call
me at 1-(301)-594-5764. We look forward to hearing from you soon.

o V/ﬂ

Sue- Jane W Ph.D.
cc: Robert Justice, M.D.
File
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Divisioii of Oncology Drug Products APR 1 6 |996
Review and Evaluation of Pharmacoelogy and Toxicology Data
Labeling Review

April 16, 1996

NDA: QO—@

Date of Submission: March 18, 1996, and FAX dated:4/8/96
Received by Reviewer: April 5, 1996, and FAX dated 4/8/96

Applicant: Eli Lilly and Company
Indianapolis, IN 46285

Drug Name: Gemzar (Gemcitabine Hydrochloride; dFdC)
Material Reviewed:  Revised Draft Labeling dated 3/18/96; Lilly’s response to the draft labeling
Comment:

The applicant has revised the phar’rnacologic portion of draft labeling as we recommended
except item #4 and item #6. For the item #4 on the last note p.52, sponsor has revised the fraction of the
recommended human dose that was given to rabbit to 1/600. We accept the factor of 16 (Km) for 4 kg
rabbit by the following calculation:

The body weight of NZW rabbit is "4 kg, and the K value of rabbit is 10, Km=(10*x W(kg)"?)/K
Km=(10° x 4)/10 = 15.874= 16

For the item #6 on p.54, sponsor responded that in the Overdosage section of the labeling should
reflect human data, for the human data are much more pertinent than animal data for gemcitabine. The
clinical reviewer will comment on this item #6.

Recommendation:

The revised labeling is approvable with regard to the pharmacologic portion of the NDA.

00 Y. Aee Ham, Ph. D.

cc: Orig. NDA 20-509

HFD-150/Division File
/LeeHam
/DeGeorge
/Schechter
/CSO

DYLH/WP




Pharmacolooical and Toxicological Review of IND 29653
Review # 2
Date of submission: 4/13/87
REceived by the reviewer:4/28/87
- Date of Review completed:5/6/87

DRUG: LY188011 HCL
SPONSOR: .~ Lilly Research Laboratories
DRUG CATEGORY: antineoplastic agent.

SUBMITTED MATTERIALS: Preliminary data on studies M00685, D02085,
and the HSV-1 study in-mice. .

3~week ip preliminary toxicity study in mice:
No. of animals: 5/sex/group.
Dose levels:
treatment group dose(mg/kg) frequency of dosing/wk
0 ’ 0 :
1
5
10
30
60

<

(VRS RV SN
RN NN

Mortality: none ( one mechanical death )
Body weight :normal
Signs of toxicity: none.
Hematology: Decreases in leukocyte counts and erythrocitic
parameters were noted in all drug-treated groups.
Clinical Chemistry: Increase in AP in all male groups
except for the lowest dose group.
Patholgy: The only pathologic change was inhibition of

" spermatogenesis and degeneration of the testes in all
groups. - -
Based on these results, dose levels and dose schedules were
selected for the study in mice ( see original submission).

3-week iv preliminary toxicity study in dogs:
No. of animals: 1/sex/group.
Dose level: ' : '
Treatment groups dose(mg/kg) frequency of dosing/wk
1 -3 _ 2
2 .6 .2
Mortality:none; however, severe hematologic toxicity
prevent the study from going beyond the 3rd week ( see
"hematology™ below ).
Toxic sings: The low-dose female and the hlgh—dose male
developed suppressed appetite and weight loss during the
second week of the study. Both dogs had loose stools on the
third day of the Study
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Subsequent Pharmacological Review of IND 29653
Review #83
Date of Submission:5/18/87, received by HFN-150
- on 5/22/87
Date of Review Completed:8/12/87

SPONSOR: Lilly Research Laboratoies
; Eli Lilly and Co.

DRUG: Compound LY188011 Hydrocholride
DRUG CATEGORY: Antineoplastic agent.

MATERTAL REVIEWED: v
" The effect of LY188011 on the in vivo induction of sister
chromatid exchange in Bone marrow of Chinese Hamsters,
Toxicology Report No. 9". Performed by the sponsor.

Chinese hamsters were treated ip with 50,25, and 12.5 mg/kg, of
LY188011 in the 1st study and 12.5, 6.25, and 3.125 mg/kg in the
2nd study. 12.5 mg/kg of cyclophosphamide wag administerted ip
to animals of the positive control group. The induction of SCg
was scored for all test animals 19 hr following treatment.

Results: In the lst study, the bone marrow cells could not be
scored for SCE induction since they produced extreme
cytotoxicity. The frequency of SCE formation in the durg-treated
animals of the 2nd study was not different form control. Thus,
it did not induce SCE in vivo in bone marrow of Chinese hamster.

RECOMMENDATION: NATI.

2058E

ce: .
Orig. IND 29,653 v/// o, ' -
HFN-150/Div. File 7O /2;/7zu A———
"HFN-150/CJSun ' ‘ y eh
HFN-150/CSchumaker ' /4%/%7
HFN-340

HFN-150/KE
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Hematology:Both high-dose animals have a greater than 50 %(
one of them was 67%) reduction in leukocytes on test day 6.
All animals had a 50% reduction on day 13. One high-dose on
test day 7 and all dogs on day 14 were not given the"
scheduled dose because of luekopenia which might be
imcompatible with survival.Some degrees of reversibility of
leukopenia were noted. There was a decrease in the '
thrombocyte in the two hig-dose dogs.

Clinical Chemistry: Except for a few changes( details were
not provided) in the low-dose female at one time period,
there were no alterations according to the sponsor. :
Pathologic findings: Inhibition of'spermatogenesis was the
only evidence of toxicity. According to the sponsor, the
bone marrow was in an active proliferative state. However,
based on severe leukopenia, bone marrow should also be a
target organ of toxicity.

Preliminary results on the evaluation of the antiviral
"activity in mice:
HSV-1:
Dose group and animal no:a daily schedulex4
Study #1: 0, 0.5, 1,2,0r 4 mg/kg 1. p.
Study #2:0, 2,4,8,16, or 32 mg/kg i.p.
Results: The sponsor stated that the drug had no
unusual toxicity in the tests due to the various durg
treatment groups died with the same median survivl
time as those in the infected control groups.'However,
by looking at the Table XII, median day death for
control and 32 mg/kg -treated groups are .5.3 and 4.2
days,respectively.The sponsor should provide a
statistical analysis to conclude the result,

Pseudorabies virus: R

Ten animals per dose groups (20 mg/kg ip,x1 or x2
Jwere studied. Some antiviral activity was .observed
when the drug was administered as a single dose three
hours after viral infection of on days 1 and 7.

EVALUATION AND COMMENTS:
Dogs are more sensitive than mice to the toxicity of
- LY188011 HC1. Although dogs tolerated well a dose of 60
mg/mz-( 3 mg/kg/week, see original submission), the dogs
at the next higher doses( 3 or 6 mg/kg twice a week )
encountered severe leukopenia which might be imcompatible
with survival. Thus, a lower starting dose of 10 mg/m2
might provide resonable safety margin.

There -was a discrepancy in the doses of the preliminary dog
study between the current submission and the telephone
conversation (2/17/87)in which 3mg/kg twcie weekly and 6
mg/kg/week were mentioned by the sponsor( Dr. Todd).
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The -submission of the preliminary antivival study did not
revealed a complete toxicity of the compound in mice since
only mortality was monitored. A complete data of antivival
study in gunea pigs should also be provided by the
sponsor(see original review).

o wag s sz
The sponsosLshould be informed to correct a mlstake on page
1390 where’dogs tolerated well a dose of 120 mg/m Has

-mentiomed: Instead, it should be 60 mg/mA( 3 /kg,
original review) : _ i tnce Perﬂmz

As stated on page 1397, the sponsorvwill use normal saline
solution as the diluent. ’

' Ching-Lon{/JbsebK\§hnYPh.D. e
1018E - M*‘“L

s
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. Pharmacological and Toxicological Review of IND. 29653 '

Original Review
Date of Review Completed:3/26/87

SPONSOR: Eli Lilly and Co.

DRUG: } - Compound Ly 188011.HC1
. Chemical name: 2',2'-diflurodeoxycytidine.
HCl, LY264368.
Formula: CgHjgCl FoN304
Molecular weight: 299.66
Structural Formula:

"~ NHzHel
Y

e

|

DRUG CATEGORY: Antineoplastic agén.

PORPOSED 'DOSE LEVEL: The drug is provided as the HCl salt. The doses
are expressed in mg of base (LY188011). :
Starting dose: 20 mg/m? iv weekly
Escalation #1: 30 mg/m? iv weekly.
Escalation #2: 45 mg/m? IV weekly
Further escalationw will continue at 25-50 %
increments.

PROPOSED CLINICAL STUDY: ' ,

The purpgse of the study are (1) to determine the MTD
and the relationship between dose and toxicity for LY
188011 adminsitered once weekly iv, and (2) to
investigate the side effects attributable to IV LY
188011. ' '
Histological proof of malignancy ( solid tumor or
lymphoma ) refractory to conventional forms of
treatment in patients who are not candidates for
protocol treatment of higher priority. Patients must

_be at least 18 years old. No. of patients: 30.
Duration of study: 6 months. A minimum of six weeks of
treatment is required.
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PHARMACOLOGY AND TOXICOLOGY STUDIES:
Pharmacology: )

Antitumor activity: In vivo antitumor activity was
conducted in serveral tumor models. Initial evaluation
using daily schedule was disappointing. Good antitumor
activity and reduced toxicity was. observed when the drug
was on an every third day schedule. The summary of
antitumor activity against serveral in vivo tumor models is
listed as follow:

Tumor model Dose level - ILS %of inhibition Optimal dose
(mg/kg,ip) (%) in tumor growth (mg/kg)
L1210 1.25-20,1-5-9 68 20 -
P1534J :
lymphatic
leukemia. ‘'1.25-20,1-5-9 92 : .20
CA-755 _ o :
Adenocarcinoma, SAA : T 94 20
6C3HED
lymphosarcoma, SAA 95 20
P388 lymphatic .
leukemia SAA 70 ) 20
X5563
‘plasma cell
myeloma SAA _— 100 20
CA-755 ' ‘
denocarcinama,2.5-30, 1-4-7-10 100 15
X5563 -
plasma cell
myeloma 1.25-40, SAA 100 40
P388 leukemia, SAA 93 20
L1210 SAA 162 40
Bl16 melanoma SAA ‘ . 77 : 40
" M5 ovarian SAA 99 . 20
carcinaoua ' ‘ ‘
CX-1. 10-160, . 76 160
1-4-7-10-13
EJ-RAS SAA 84 160
LX~-1 SAA 79 160
LX-1 5-40, '
1-3-5-7-9-11-13 - 94 40
MX-1 5-80, SAA 92 80

SAA: same as above.

In vitro CCRF-CEM human leukemia cell culture assay:

I1C 50 of the compound is 1 ng/ml. The camparable S5-methy
analog (198792) is 300-fold less potent and uracil analog (
198791) is about 5000-fold less active. The thymidine
derivative is almost inactive.
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Antivival activity: It demonstrated antivival activity
against both RNA and DNA viruses using cell culture assays
such as HSV-1, PV, Poliovirus-1, influenza-A, o
parainfleunza-3 and Rhinovirus-3. Antivival activity
against FLV(Friend leukemia virus ) was demonstrated with
slmost complete inhibition of sleen enlargement following
iv administration of 30 mg/kg.The in vivo antivival
activity was evaluated against HSV-1 in mice. Studies with
treatment schdules of four ip injections with dosage from
0.5-32 mg/kg failed to demonstrate any antiherpes activity.
In addition, a singel ip aministration (6-100mg/kg) of the
compound, again, did not show any antivival activity. In
gunea pig, dermal HSV-1l and intravaginal HSV-2 procedures
were used. The compound (0.5-2%) was very toxic; thus, it
was not developed as a useful antivival drug. The sponsor
should provide a complete toxicity report of the studies.
- A .

Inhibition of cell proliferation: LY188011 has been shown
to inhibit proliferation at the early S phase of cell
cycle. This may indicate a mechansim of action didderent
from that of Ara-C ( mid to late S phase ).

Pharmacokinetics:
Mice: ,
Plama level:Male mice were given an ip dose of
Lyl88011 of 30 or 60 mg/kg . Plasma peak levels were
reasched at 5 minutes after the doses. The T1/2 was
10.4-11.3 minutes( T1/2 was 7-13 minutes following iv
administration of 20 mg/kg ). The major metabolite (
O-deaminated ) of the compound was 198791. Peak levels
were obtined 2-5 minutes after dosing. T1/2 was about
50 minutes. plasma concentration of LY1880l1l increased
in proportion to the dose ( 1-60 mg/kg ip). Both
LY188011 and 198791 were excreted in the urine with
most being excreted within two hours after dosing.
LY188011 is extenmsively metabolized in the mouse. over
a 24 hr period 26.9~29.8% and 38.5-43.5 % of the dose.
were recovered as LY188011 and 198791, respectively.
The glucuronide conjugates were present in urine.
Total recovery during the 48 hrs averaged 93.5%.

Disposition: Tissues containing the highest amount of
radioactivity were the spleen, thymus, testicles,
kidney, femur, small intestines, and lymph nodes.
Tisuue t1/2 was about 0.75-2.96 hr after iv
administration of 20 mg/kg.. '
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-of 65.9% was reported.

Fischer 344 rats:

Plasma level: Male rats were given 10 mg/kg iv. Peak
levels were observed one minute after dosing. T1/2 was
68 minutes. The major route of excretion was in the
urine with 78.3 % of the dose recovered. Fecal
excretion accounted for 3.54% of the dose. Parent
compound was the predominate urinary excretion
product. The O-deaminated molety was the major
metabolite with small amounts of the gluconides
present. Tissues uptake was rapid. The tissues
containing the greatest amount oflradioactivity were
the thymus, kidney, lymph nodes, and spleen. The T1/2
of radioactivity in plasma was 1.8 hr. Tissue
half~lives were 1.93-5 hrs. The cytidine deaminase
pathway appears to be less active in the rat than in
the mouse. After oral administration, the peak plasma

levels were reached at 60-90 minutes. Bioavailability
4 -

Tissue distribution to tumor bearing mice were

- studied. High radioactivity were observed in spleen,

lymph nodes, kidney, thymus and tumor ( x-5563 tumor
cells inoculated s.c.).

Dogs: In the dog following in administration of 14
C-LY188011, 85% of the IV dose was recovered in urine
with 3.5% in the feces. In the urine deaminated
matabolit predeominated with gluconides present. The
half-life of LY188011 in plasma was 1.7hr. It appears
that the dog is between the mouse and rat in the
metabolic activity.The tissue disposition pattern was

-not submitted in the IND.

Other pharmacology studies:

Effects on urine electrolytes:

Doses of 0,3,15, or 30 mg/kg of compound LY188011 HClL

were administered ip. The results indicated that the

compound: had no important effects on urine output or
electrolyte excretion.
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RECORD OF FACSIMILE TRANSMISSION

DATE: February 14, 1996

IND/NDA: NDA 20-509

PRODUCT(S): GEMZAR

Transmission sent to: Dr. Kelly Freeman, Eli Lilly Reg. Affairs

Phone/FAX: (317) 276-1337 /fax (317)7276—1652

Subject: Comments and deficiencies from the Medical and Pharm-Tox reviews

of the original NDA 20-509.

CLINICAL COMMENTS:

1.

- subsequent cycles of therapy in this age group.

In the Overall Safety Review Section, information about drug toxicity is

reported by number of cycles but not by dose range/cycle. The median
total dose ( in mg/m?) and the range of total dose as well as the median .
dose (mg/m?) per cycle and range of dose per cycle (in mg/m? ) for each
cycle, the number of patients at risk, and the drug related toxicity grading
and treatment emergent signs and symptoms for these different dose ranges
should be correlated. Since the clearance of this drug is reduced in the
elderly and in women, the number of treatments/cycle is variable, and
dosage reductions occurred in many patients a dose/toxicity correlation is
needed to accurately define Gemcitabine's toxicity profile.

Additional information must be provided to show that a dose of 1000 mg/m?
weekly three out of four weeks is safe in the elderly, especially in elderly
women, since the clearance of drug is markedly reduced in this population.
Please provide more information on the number of elderly men and woman
exposed to drug, the total dose to which each patient was exposed, the
dosing schedule on which the patient was treated, the toxicities observed
by total dose, and-information on dose reductions due to toxicity in '

In-the Clinical Studies Section:

a. - Sentence three, paragraph one should be chahged from-

PR

" to




N20-509 MO & PT comments

Page 2

FU or FU containing regimens. " In the protocol for JHAY no
"allowed" FU regimens were specified.

Sentence one, paragraph two which reads °

The sentence in section ii} which rea‘ds

“

— : ~the patient was stable on all of the
aforementioned parameters, and showed a marked, sustained weight
gain {-7% increase) not due to fluid accumulation. " The sponsor has
not provided data to prove that caloric intake was increased and has
not proved that weight gain due to increased caloric intake occurred
in the clinical benefit responders in any trial in this NDA. -

In the third paragraph of the Clinical Studies section the following
sentences should be changed from '

In Table 3 on page 6, the following changes should be made:

i. The - \ — .
deleted from the table- ——— '__ ~

ii. The
" deletea from the table

~
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Page 3

Vi.

Median Time to Progressive Disease should be changed to the
following: '

(1) Gemcitabine -- median TTP - 65 days (Range:0 - 288 days)
(2) FU -- median TOP -29 days (Range:0 -365 + days)

Time to Treatment Failure should be chanaed ta-

(1)

(2)

— - should be deleted from the table since an Eli

L|||y sponsored mdependent review board could not confirm

any objective tumor responses on either arm. [After review of
the radiographic data by the agency, two partial response(s)
were identified in JHAY, both on the FU arm.]

In the next paragraph the following sentences:

must be amended since objective evidence of progression while on FU
was not provided to confirm FU. refractoriness. The sentence might

be better worded as follows

In Table 4, the following changes should be ‘made based on the '
statistics done by the agency:




N20-509 MO & PT comments
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ii.

fil.

iv. —_—
V.

vi.

Vii. : - i

h. The folldwing sehtences should be revised:

Objective information should be provided in the label with regard to
the number of patients at risk, the number of patients demonstrating
qualitative symptomatic improvement, the duration of the
symptomatic improvement, and the objective response rates (CR and
PR) seen in the Phase |l trials in pancreatic cancer patients. -

3. In '_che Indications and Usage Section:

The foIIowing »sentevnce:




N20-509 MO & PT comments
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4. In the mLaLmngs Section, a statement should be added about the possibility
of Hemolytic-Uremic Syndrome particularly in patients with preexisting renal
impairment.

5. In the Laboratary Tests Subsection, a phrase indicating that renal and
hepatic function should be evaluated prior to initiation to therapy with
Gemcitabine should be included. :

6. In the Precautions Section, the following changes are necessary:

a. The pregnancy category is incorrect. See pharmacology review.

b. A section entitled Drug Interactions needs to be included with
" information provided about recognized drug interactions, if known.
(See Biopharm comments.)

7. The Adverse Reactions Subsection, as written, does not accurately describe
the toxicities of Gemcitabine. The information contained in this section can
not be verified from the NDA. The following information should be included
in this section in tabular form: :

‘a. A table must be included which lists all the common toxicities which
were graded using the WHO Common toxicity criteria and reported for
Gemcitabine, the number of and % incidence of each of these
toxicities in the 979 patients treated on the weekly schedule, the
number of and % incidence of the same toxicities in the 244
pancreatic cancer patient data base along with the number and %
incidence of Grade lIl/IV toxicity in this population. -

b. A brief narrative about specific toxicities must include information
about how the overall incidence of each toxicity (number / number at
risk, %) and the % with each grade of toxicity were determined.
Continue to include in the narrative a description of study



N20-509 MO & PT comments
Page 6

8.

10.

11.

discontinuations and life threatening adverse reactions.

In the Adults Subsection, delete paragfaph 4 which reads

In the Elderly Patients Subsection, provide evidence to prove that Gemzar®
is well tolerated in the elderly by relating total dose mg/m? with the
occurrence of toxicity. The data provided in the NDA is not adequate to
determine if Gemcitabine, at the dose recommended in the label, is safe in
the elderly. Information must be provided about the total dose per cycle,
number of dose reductions or missed doses per cycle, and total dose of
drug in mg/m? administered in patients >65 as compared to patients age 65
or less. Analyses which relate total dose, doses per cycles, and degree of
toxicity should be provided by sex and age (males <65, males > 65, females

-~ <65, females > 65) since clearance is markedly reduced in females and

patients greater than age 65.

The Subsection title : —
with the regulations.

should be retitled Pediatric Patients in keeping

In the References Section, references no.<—— should be deleted.

PHARMACOLOGY-TOXICOLOGY COMMENTS

Labeling:

: Lgbeling generally conforms to the format s'pecified under 21 CFR Part 201,

Subpart B, dated April. 1, 1994. The proposed labeling describes the preclinical
- observations for the most part. However, the following revisions are requested:

1.

Under the Clinical Pharmacology Section on p 2, delete

Under Clinical Pharmacology on p. 3, the last portion of the first paragraph
should read to: "In CEM T lymphoblastoid cells, Gemcitabine induces
internucleosomal DNA fragmentation, one of characteristics of a '
programmed cell death." Delete the following sentence beginning,
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3. Under the Precaution Section on p. 10, Carcinogenesis, Mutagenesis,
impairment of Fertility Section, the paragraph should be replace and should
read: ’

"Carcinogenesis: Long-term animal studies to evaluate the
carcinogenic potential of- -have not been conducted.
Mutagenesis: Gemcitabine induced forward mutations in mouse
lymphoma (L5178Y) cell assay in vitro and was clastogenic in an in
vivo mouse micronucleus assay. Gemcitabine was negative when
tested in Ames assay, sister chromatid exchange assay in vivo,
chromosomal aberration assay in vitro, and did not cause
unscheduled DNA synthesis assav in vitro. Impairment of Fertilitv:

4. Under the Pregnancy Category Section on p. 10: Pregnancy Category 'C'
should be changed to 'D'. The beginning paragraph should read:

"Gemcitabine can cause fetal harm when administered to a pregnant
women. Gemcitabine is embryotoxic and ——— fetal malformations
(cleft palate, incomplete ossification) at doses of 1.5 mg/kg/day in
mice, and fetotoxic causing fetal malformation (fused pulmonary
artery, absence of gall bladder) at doses of 0.1 mg/kg/day in rabbits
(about 1/200 and 1/900 the recommended human dose on a mg/m?
basis, respectively). Embryotoxicity was characterized by decreased
fetal viability, reduced live litter sizes, and developmental delays."
There are no studies of Gemcitabine in pregnant women ......

5. Under the Precaution Section, information about possible dermal absorption
should be included for handling of Gemcitabine while in solution. In acute
dermal irritation study, no dermal irritation was seen. However, 2/3 rabbits
exhibited drug-related systemic toxicities {deaths, hypoactivity, nasal
discharge, shallow breathing) due to dermal absorption. »
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6. Under Overdosage, the beginning paragraph should be changed to:

If you have any questions or comments, please contact Linda McCollum, CSO, at
(301) 594-5771.

/7 W%

Linda McCollum, CSO
February 15, 1996

Ci s er ) WIS 26559
;%50;%& Qe o

/4/7/7 &// 550 - Ymaﬁ .
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Lilly Research Laboratories
A Division of El Lilly and Company

Lilly Corporate Center
Indianapolis, Indiana 46285
(317) 276-2000

March 13, 1996 | R,F;EUAL

Food and Drug Administration

Center for Drug Evaluation and Research
Division of Oncologic Drug Products, HFD-150
Attn: Document Room, 3rd Floor

1451 Rockville Pike

Rockville, Maryland 20852-1448

Re:  NDA 20-509--Gemzar (gemcitabine HCI) JORIQ ANEHTMEND

.Amendment to NDA o [52/—)

Please find enclosed an amendment to the Gemzar NDA. This amendment is being
submitted in response to your FAX communications of February 14, 1996 (2 separate
communications on this date) and February 20, 1996.

We have provided 5 additional desk copies of Volume 1 and 2 additional desk copies
of Volume 2 (Attachments). Please contact us if further copies are required.

In order to facilitate resolution of any remaining questions, please feel free to contact
Dr. Kelly Freeman by telephone at 317-276-9596 or by digital pager at

Additionally, if you have no objection, we would like to
contact you weekly on Thursdays, beginning March 21, 1996, to confirm that no new
concerns have arisen and/or that no additional data is needed.

Please call me at 317-277-1324 if there are any further questions. Thank you for your
continued cooperation and assistance.

Sincerely,

North American Regulatory Affairs

Enclosures
TRF:dmm
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RECORD OF FACSIMILE TRANSMISSION
Daie: March 27, 1996
IND/NDA: NDA 20-509
Product(s): Gemzar (gemcitabine HCL)
Facsimile sent to: Dr. Kelly Freeman, Eli Lilly Res‘. Labs, Regulatory Affairs
Phone/FAX: (317) 276-1337 /fax (317) 276-1652

Subject: Deficiencies for microbiology review of submissions July 26, 1995
and January 9, 1996.

Reference is made to your New Drug Application dated February 1, 1995 and its
amendments dated April 17, 1995, July 26,1995 and January 9, 1996 for
GEMZAR, NDA 20-509. The submission was reviewed for microbiological issues
concerning sterility assurance and the following issues were not completely
addressed. Please provide an amendment to address the following concerns.

1. Concerning drug solution bioburden:

a. Please provide specifications (limits) for bloburden content in solution
bioburden prior to filtration.

b. We note that the bioburden test method (BO1227-001, 17 April 1995
' amendment) includes addition of 2'-Deoxycitidine HCl in a pH 8.0
buffer onto the filter and SCDM agar prior to incubation. Why is the
additive in an alkaline buffer when the drug solution is acidic (pH 2.0
to 3.0)? Would this not cause a pH shock to the organisms being
recovered? 1Is the 0.1 mL of 20 mg/mL drug substance significant
when the amount of agar medium dilutes its strength? How much
~ agar medium is in the plate?

2. We refer to the described solution filtration validation tests for both
manufacturing sites (26 July 1995 amendment, pages 42, 43, 66 and 67).

a. Concerning, the determination of the bubble point after the exposure
of the filter to the drug solution, was the bubble point determined
using drug solution or water to wet the membrane? Were bubble
point values determined before and after drug solution contact?

~ Please summarize your data.
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What were the bubble point values for the tested filters and were
these near the minimum bubble point specified for filters used in
manufacture?

We note the evaluation of extractables used water because the drug
is aqueous. However, the drug is also acidic (pH 2.0 to 3.0). Has the

-effect of the acidity on the filter (medium and cartridge) been

considered?

The manufacture process specification for pressure and duration of
the filter process where not noted. The pressure used during

- validation experiments was not noted. The pressure specified during

manufacturing should be less than the pressure used during .
validation. Manufacturing instructions should state these pressures.

3. We refer to the tests which challenge the integrity of the container and
closure system of the drug product (9 January 1996, pages 1065 - 1068).

a.

The descnptlon of the test methods and results did not include the
titer (count) of the challenge mlcroorganlsms

The use of spores in microbial challenges of a container seal is not
viewed as a significant challenge since spores are large and are not
motile (small motile microbes are the more conventional microbial -
challenge). However, this view is in part due to the absence of
descriptions of positive controls with "breached” closures (page

-1067). The way the positive controls were conducted is critical to

evaluating the test's appropriateness. Please describe the test's
controls (including the method of breaching containers) and provide

summarized results.

The vial described for use in the 1 gram product strength
manufactured at Fegersheim was specified as ——————— 26 July
1995, page 61). This is a different specification from the vial
specified for use in Indianapolis, and is different from the vial
addressed in the container and closure mtegnty tests. Please clarify
thls :
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4. We refer to the sterilization validation studies of autoclave cycles.

The stoppers used at Fegersheim were received bagged and no
further washing or preparation was indicated prior to sterilization.

Are the stoppers certified or has the preparation of the stoppers been
validated?

The sterilization validation studies for stoppers (both sites) used
spores borne on paper strips rather than spores directly inoculated
onto the stoppers. We acknowledge that the process lethality imparts
a large overkill. ‘ '

The stoppers sterilized in Indianapolis were contained in stainless
steel cylinders. Please indicate whether thermocouples were used to
probe the loaded cylinder. Did these demonstrate that air was not
trapped in the cylinder and steam penetrated stoppers in the load?
Were spore challenges located throughout the cylinder?

The sterilization of the filters for product solution was not addressed
in biological challenge validation studies (both S|tes) Were the filters
challenged as part of specific loads?

Please correct the Lilly equipment "Tag Number" for autoclave
Pages 16 and 25 (26 July 1995 amendment) identify this chamber
with different "tag numbers”.

5. We refer to the - : studies for sterilization processes for

vials.

The thermal specification for valldatlon was - : . which is
25 to 100 fold less than the reported F, values at |nd|anapo||s At
Fegersheim the disparity was even greater. Therefore, this
specification is not meaningful to the actual processes. For example.
would a process with an F, value of - reduce the endotoxin
challenge by 3 logs?

The calculation of F,, was described as employing a D-value of —
However, F-values are determined by
integration of temperature using z-value and reference temperature.
D-values are not a part of the equation F;*. Please explain the
reference?




X § 552(b)(4) Trade Secret / Confidential
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9. Please confirm that the seals used for the container and closure system are
sterilized by a validated process.

10. Please provide a time specification for storage of bulk unfiltered solution and
for filtered product solution at the Fegersheim facility.

11.  The process flow description for both sites fails to identify the stopper
insertion and seating methods. Are these also part of the ———
[

Should you have any questions, please contact Linda McCollum, CSO at (301)
594-5771.

sl WA

Linda McCollum, CSO
March 27, 1996

ce. %ﬁﬂm o507
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FOOD AND DRUG ADMINISTRATION
OFFICE OF DRUG EVALUATION I

DIVISION OF ONCOLOGY DRUG PRODUCTS
CDER, ODEI, Oncology (HFD-150), Parklawn Building
5600 Fishers Lane, Rockville, MD 20857

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED

) MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND PROTECTED FROM
DISCLOSURE UNDER APPLICABLE LAW. If you are not the addressee, or a person authorized to deliver the
document to the addressee, you are hereby notified that any review, disclosure, dissemination or other action based
on the content of the communication is not authorized. If you have received this document in error, please
immediately notify us by telephone and return it to us at the above address by mail. Thank you.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

MEMORANDUM
DATE: November 1, 1994
FROM: Linda McCollum, CSO

SUBJECT: Minutes for Geméitabine, Pancreatic Indication:, Pre-NDA meeting
October 31, 1994. :

TO: Dr. Kelly Freeman, Reg. Scientist, Eli Lilly & Co., No. Am. Reg. Affairs

FDA:

Dr. Robert Temple, Director, ODEI

Dr. Daniel lhde, ODAC Member

Dr. Robert Justice, Group Leader, Oncology, DOPDP
Dr. Genevieve Schechter, Medical Reviewer

Dr. Mehul Mehta, Biopharmaceutics Supervisor

Dr. Lydia Kaus, Biopharmaceutics Reviewer

Dr. Clare Gnecco, Statistical Reviewer

Dr. Paul Dietze, Chemistry Reviewer

Ms. Linda McCollum, CSO

Sponsor:

Dr. Philip Reid, Vice President, US Medical Affiliate
Dr. Anna Maria Storniolo, Medical Director, Oncology
Dr. Peter Tarassoff, Physician

Dr. Robert Nelson, Physician

Dr. F. Andrew Dorr, Physician

Dr. John Andersen, Statistician

Dr. Clet Niyikiza, Statistician _

Mr. Doug Schantz, Clinical Research Associate

Dr. Sandra Allerheiligen, Pharmacokineticist

Dr. Jeffrey Engelhardt, Toxicologist
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PRE-NDA MEETING MINUTES - OCTOBER 31, 1994

The meeting opened with introductions. Dr. Storniolo presented Lilly's agenda for
discussion to resolve the following key questions:
1. After review of the pivotal trials, JHAY and JHAZ, of gemcitabine for
pancreatic cancer, does the FDA feel that the data is sufficient to file an
NDA?
2. Does the FDA feel that there is sufficient data to file an interim Treatment
IND? '
3. Can the NDA be given an expedited review?

Dr. John Andersen, Ph.D., statistician for Lilly Research Labs., presented an
overview of results from the JHAY & JHAZ pivotal studies. In December, 1993
Lilly submitted a protocol to DOPDP which uses Clinical Benefit Response (CBR)
as the primary endpoint. CBR would be measured by evaluation of performance
status, analgesic consumption, and patient perception of pain using a set of
definitions for improved, stable, or worsening response during a follow-up period
of twelve weeks from initiation of treatment. Weight was classified as a
secondary measure to be used when PS, analgesic consumption, and pain
intensity were stable.

Objective response, survival, and time to progfession were secondary endpoints.
5-FU was selected as the comparator drug since there is no clearly effective
treatment for this condition.

Dr. ‘Andersen presented slides showing the results of the clinical trial of
Gemcitabine vs. 5-FU (JHAY) in untreated patients with pancreatic cancer and
Gemcitabine alone in refractory patients (JHAZ) {see attached package] in terms of
-clinical benefit response. - He mentioned that there were studies linking pain
assessment and analgesic consumption to performance status singly but not
together as is used in these studies. Lilly was trying to show a statistically
significant direct relationship between CBR and performance status.

The data for the secondary endpoints indicated that the overall response in favor
of Gemcitabine was 5% and that the median survival on the Gemcitabine arm in
JHAY was 5.65 months, while on JHAZ median survival was 3.85 months. When
asked by Dr. Temple why the results for the JHAZ study were so much worse, Dr.
‘Andersen replied that all the patients on JHAZ had refractory cancer (had failed
primary therapy with 5-FU). Time-to-Progression (TTP) was measured at 2.33
months for Gemcitabine vs. 0.92 month for 5-FU on JHAY and 2+ months on
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JHAZ. Data for any patienf who was removed from study was censored in these
analyses. A third analysis of Time-to-Treatment Failure revealed for trial JHAY a
TTF for Gemcitabine of 2.04 months vs. for 5-FU of 0.92 month. In JHAZ TTF

- was 2.07 months.

Analysis of clinical benefit response showed improved survival for the CBRers
with a median survival for CBRs of 10.68 months vs. 4.77 months for non-CBRs.
No analysis of clinical benefit response in terms of objective response has been
performed. :

Dr. Dorr reviewed the questions which Drs. Gnecco & Schechter had conveyed to
the company October 25, 1994

1.

With regard to question 1, the sponsor will provide individual patient profile
listing as presented on pg.2 of their updated package, 9/29/94. These will
be provided in tabular form with the weekly scores.

With regard to question 2, in addition to the 3 X 3 tables that the company
provided as shown in the prepackage, breakdown of each of the patterns is
needed. For each of the following combinations (Pain/KPS, Pain Intensity/
Analgesic Consumption, and Primary Measures of Clinical Benefit/Weight
Change) a table of counts by arm should be provided. The company will
provide this with the patients included in each table identified.

With regard to question 3, the company has agreed to plot the four -
individual components of CBR by medians over time. For the plots of
median over time (weeks on study) for each component of CBR, Dr.

Andersen suggested that there may be a potential bias in this type of

~display. Dr. Gnecco indicated that the data should still be graphed in this

way to appreciate stability/change over time. During further discussion of
this issue Dr. Schechter requested that graphs of each response group
(complete and partial response, stable disease, and progression) in terms of
CBR be provided. Dr. Temple suggested that the individual CBR parameters
for each patient on each arm be graphed together in terms of response and .
that the graphs from each arm be juxtaposed to appreciate the differences
in CBR between the two treatments. The patient IDs for patients included in
each graph will be provided. In response to the company's question about
the importance of this information in terms of the NDA submission Dr.
Schechter stated that this information is very important in terms of review
and that, in terms of priority, this analysis is in the upper half of the
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priorities .in terms of filing. Dr. Schechter explained that analysis of the CBR
data in the way that the company proposed would be difficuit.

Dr. lhde commented that he also would like to see this data presented in
graph form so that Agency/ODAC could scrutinize it carefully. When asked
about the Treatment IND by Dr. Storniolo, Dr. lhde said he has no strong
feeling about it one way or the other.

4. With regard to question 4, the company will provide the plots of arm by
median % change from baseline for each of the four components of CBR.

5. The Comrpany agrees to analyze by arm the time to achieve CBR and the
duration of CBR. : . ‘

. 6. The company will describe how the missing data is to be handled in the
CBR analysis and at Dr. Gnecco's request will provide repeated measures
analysis of covariance for individual components. The company expressed
concerned that such an analysis will bias the data.

7. The company agrees to do a thorough literature search to provide
information about the survival and TTP in pancreatic cancer. The company
asked if there were any prognostic factors - which the Agency has identified
for which analysis should be done. The Agency has not identified any
factors. As requestéd, Cox proportional hazard models will be used to look
at survival and TTP.

8. Which 3 studies do we want the tumor measurements for? The company
and the FDA agree that there are two pivotal trials, BO9E-MC-JHAY and B9E-
MC-JHAZ. There are three supporting studies, B9E-MC-JHAL, BOE-MC-
JHAL(ext), and BO9E-EW-E012. The company was advised that the Phase Il
studies using the same dose schedule (B9E-MC-JHAL(ext) and BOE-EW-
EO12) should be included in the NDA. Dr. Temple agreed stating that, if .
these small studies contain survival data or TTP data, inclusion in the NDA
was extremely important. Dr. Freeman asked that in order to facilitate the
review would it be better to send in scanned images of the case reports for
JHAL(ext) and EO12. The printed case report forms do not have to be
included as long as the electronic case report forms are available. Dr.
‘Schechter said use of the electronic forms for these studies with paper
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10.

11.

12.

13.

14.

15.

backup is okay. For the pivotal studies the printed case report forms will be
included in the NDA. '

Lilly will provide both early and late stage events logrank tests.

With regard to question 9, the company stated that the Mantel-Cox is the
appropriate test to give more weight to later events. The company may also
use other versions of the log-rank test to evaluate differences between
weighting early and late events.

The company will provide information on the identity of those patients who
had dose escalation with regard to time to progression and response.

- The company will provide the identification of those patients who received

growth factor, but stated few patients received GF because this drug is not
myelosuppressive.

With regard to question 12, Lilly will provide JHAY safety data analyzed by
grade of neutropenia, nadir counts and duration of neutropenia as requested
for Gemcitabine. :

The company will identify the number of patients who had grade llI/IV
anemia on each study as well as those patients who had th‘rombocytopenia.

The company was asked to identify those patients who had greater than
grade | liver toxicity. - The company was also asked to provide information
about the correlation of liver toxicity with total dose and time on study.

With regard to the pulmonary toxicity experienced by some persons on
Gemcitabine and to determine if the effect was due to drug or to disease,
Dr. Schechter requested that the company categorize the patients who have
dyspnea as a symptom with regard to other symptoms. Many of the
patients with dyspnea are included in the pulmonary adverse reactions with -
more than one pulmonary adverse reaction, thus making it difficult to
determine which patients may have a pulmonary toxicity due to
Gemcitabine. Dr. Schechter will forward to the company an example giving:
an idea of how to arrange the information. A teleconference with the
company will follow. The company was also asked to identify those patients
who have flu-like symptoms and provide a list of these patients.
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With regard to the Biopharm issues, Dr. Lydia Kaus asked about answers to the
September 20, 1994 review comments. Lilly did not acknowledge receipt of these
comments and the CSO will fax them a copy for review and comment. The
company was asked whether any other metabolic pathways for this drug have
been identified besides those reported to the IND. Dr. Allerheiligen answered that
no other metabolic pathways have been reported. Thus far no explanation for the
hepatic and pulmonary toxicities have been reported. Dr. Temple asked if there
had been any correlation of AUC with dose and any correlation of AUC with
clinical response at different dose levels. Dr. Temple expressed concern about the
possibility of significant underdosing. Dr. Allerheiligen asked if the AUC would be
looked at for CBR or toxicities. He answered, toxicities.

Dr. Storniolo concluded the meeting by recalling the three questions asked at the
beginning of the meeting:

1) Is the data sufficient to file an NDA? For the information presented in the pre-
- meeting package the NDA appears to be fileable. The company mdncated that the
NDA would probably be filed in mid- January, 1995.

2) Since the data is acceptable for filing the NDA is it also acceptable to file a
Treatment IND? It appears that a Treatment IND would be fileable. The timing of
this filing will depend on the company.

3) Can the NDA be given an expedited review? Dr. Justice remarked that, as a
matter of policy, all NDA reviews are _expédited. Dr. Storniolo inquired if the
Gemcitabine NDA would be presented at the 1st quarter ODAC meeting. Dr.
Justice explained that the first 1995 ODAC meeting was scheduled for February
~and that this NDA review could not be completed in a four week time frame. The
next ODAC meeting is tentatively scheduled for mid-June and that dates for the
later meetings had not yet been set. At this time the FDA could not make a firm
commitment as to the timing of an ODAC presentation.

The meeting concluded with these comments.
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Lilly Research Laboratories
A Division of Eli Lilly and Company

Lilly Corporate Center
Indianapolis, Indiana 46285
(317) 276-2000

February 1, 1995

Food and Drug Administration

Center for Drug Evaluation and Research
Central Document Room 2-14

12420 Parklawn Drive

Rockville, Maryland 20852

Re: NDA 29-509--Gemzar® (gemcitabine hydrochloride)

This letter accompanies submission of an original New Drug Application (NDA) for
Gemzar® (gemcitabine hydrochloride). Gemzar is a new intravenous oncolytic agent
being submitted for the indication of pancreatic cancer. This application is formatted
and organized according to 21 CFR § 314.50 and follows the "Guideline on
Formatting, Assembling, and Submitting New Drug and Antibiotic Applications."

A pre-submission was made to this NDA on December 22, 1994 containing the
chemistry, manufacturing and control data and the nonclinical pharmacology and
toxicology data. This submission completes the initial NDA and provides the clinical,
statistical, and pharmacokinetic data. A minor amendment to Item 3, the chemistry,
manufacturing and control data, is also included. The initial User Fee due for this
submission has already been paid; Form 3397 is provided.

The following summarizes the interactions and agreements reached with the Division of
Oncology and Pulmonary Drug Products during the clinical investigations of

-gemcitabine under IND 29,653 as regards submission of an NDA for pancreatic cancer.

January 28, 1987 The initial IND (29,653) for gemcitabine was submitted.
January 24, 1992- End-of-Phase 2 meeting and conference calls: |
March 31, 1992 During these meetings, the protocol designs for the two

studies to be used to fulfill the requirements to support
registration in pancreatic cancer were developed with the
advice and concurrence of the Division. Both trials were
designed with clinical benefit response, a composite
variable consisting of pain (pain intensity and analgesic
consumption), performance status, and weight gain, as
the primary endpoint. The first trial is a multi-center,
single-blind, randomized, controlled study of
gemcitabine versus with 5-Fluorouracil (5-FU) in

- previously untreated patients, Protocol BOE-MC-THAY
(JHAY). The second trial, Protocol BOE-MC-JHAZ
(JHAZ), is a multi-center, single-arm study in 5-FU
refractory patients. The final protocols were submitted
to FDA on April 22, 1992.

1
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December 17, 1993 NDA formatting meeting:

: During this meeting, several agreements were reached
between Lilly and the FDA regarding the content of the
NDA. It was agreed that full reports would be submitted
for all pancreatic cancer studies while reports for all
studies conducted in all other indications would be
summaries or synopses. It was agreed that all clinical
report forms (CRFs) would be provided for the pivotal
studies, JHAY and JHAZ, and the notable patients
(deaths, discontinuations due to adverse events, and

. serious, unexpected, possibly causally-related adverse
events) from the other pancreatic cancer studies. For
studies in all other indications, the Division agreed to
accept patient summaries rather than CRFs, but retained
the right to request additional CRFs during the review.
Agreement was reached that the integrated safety analysis
should be divided into three groups: A) studies at the
recommended dose and schedule (all indications) B) the
pancreatic cancer studies (a subset of A), and C) all other
studies. The Division agreed that the Lilly database for
reporting serious adverse events (DEN) would be.
appropriate to use for the data in the NDA from the data
cut-off date to the date of submission and for the
required safety updates. Information was also
exchanged about the requirements for electronic
submission of the statistical and pharmacokinetic
analyses.

~ October 31, 1994 pre-NDA Meeting

Lilly presented the results of the pivotal trials, JHAY and
JHAZ. The Division provided lists of recommended
additional data presentations for both efficacy and safety.
Lilly was asked to use the Cox proportional hazards
models to explore prognostic factors. Requests for
additional pharmacokinetic analyses were also received.
Lilly was asked to provide all clinical report formus for
the supporting pancreatic cancer studies, BOE-MC-
JHAL, B9E-MC-JHAL (ext) and BOE-EW-E012, in
addition to JHAY and JHAZ. Lilly suggested that all
CREFs to be submitted be provided as CD-ROM
electronic images. Following the meetmg, it was agreed
by teleconference this would appropriate and that paper
CREF copies would not be provided.

To coordinate our activities with yours, we suggest that any written communications
regardless of subject, concerning this application be directed to:

Dr. Timothy R. Franson

Executive Director '

North American Regulatory Affairs
317-277-1324 '

2
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Please call Dr. Kelly Freeman at 317-276-1337 or me at 317-277-1324 if there are any
questions. Thank you for your continued cooperation and assistance.

Sincerely,

ELILILIY AND COMPANY

Q- g m

Timothy R. Franson, M. D.
Executive Director
North American Regulatory Affairs

TREF:ajf
Enclosures

cc: Ms. Linda McCollum (cover letter only)
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C DEPARTMENT OF HEALTH & HUMAN SERVICES A Public Health Service

Food and Drug Administration
Rockville MD 20857

NDA 20-509 ' o | _, ] | . -~ :FEB“_V 6 1995

Lilly Research Laboratories
Lilly Corporate Center
Indianapolis, IN 46285

Attention: Timothy R. Franson;vM.D.‘
Executive Director o
- North American Regulatory Affairs

Dear Dr. Franson:

We have recelved your new drug appllcatlon submitted under :
section 505(b) of the Federal Food, Drug and Cosmetic Act for the

following:

Name of Product: GEMZAR gem01tab1ne hydrochlorlde, for
Injectlon

Therapeutic

Classification: P

Date of Application: 'Februafyvlg 1995;

Date of Receipt: . February 2, 1995

our Referenee-Number: _ NQR[204509_-

Unless we. notlfy you w1th1n Goﬁds recelpt date th’tt
appllcatlon is not sufflclentl
review, thlseapplication*wi '

_th" Act_on'Aprll 3 1995

vreport on the status of theﬁ‘"
_ultlmate approvablllty. Ple
_ . days in advance. Alternativ
rﬁreport by telephone. Shoul
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report, or if you have any questions concerning this NDA, please
contact: '

Linda McCollum
‘Consumer Safety Officer
(301) 594-5771.

Please cite the NDA number.assigned to this application at the
top of the first page of every communication concerning this
application.

Sincerely yours,

D A ewee 2 595

Dorothy Pease. -

- Acting Chief, Project Management Staff
Division of Oncology and -
Pulmonary Drug Products
Office of Drug Evaluation ‘
Center for Drug Evaluation and Research
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cc: :

Original NDA 20-509

HFD-150/Div. File

HFC-130 ,
HFD-150/CSO-McCollum/rd 021095/021395

Initialed by: SCSO-Pease/021395 (Acting)

ACKNOWLEDGEMENT,(AC)
doc. id. N20-509ak.feb
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBUICHEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

roved: OMB No. 0910-0297
Expcra%%% Date: November 30, 1996.

USER FEE COVER SHEET

hﬁlcmhmhrumd"“ aton i

d to »ge 30 m: per indluding the time for g existing data mmuﬂ
m:c_gx: ;‘-L e ‘g and ing the coliection of inf Send wmwmawmmauﬂ of & ]
Aeports Gesrance Officer, S anxd to: omaellhnwmlm
bert 4. hrey g. Room 721-8 Paperwork Reduction Project (8919-0297)
200 independence Avenue, S.W. Washington, OC 20503
Washington, OC 20291 .
Ann: PRA

Flense DO NOT RETURN this form to either of these addrexses.

See Instructions on Reverse Before Completing This Form.

1. APPLICANT'S NAME AND ADDRESS

Eli Lilly and Company
Lilly Corporate Center
Indianapolis, IN 46285

2. USERFEE BILLING NAME, ADDRESS, AND CONTACT

Eli Lilly and Company
Lilly Corporate Center
Indianapolis, IN 46285

C/0 Timothy R. Framson, M.D.
Executive Director ‘
North American Regulatory Affairs

3. TELEPHONE NUMBER (include Area Code)
(317) 277-1324

4. PRODUCT NAME

Gemzar (gemcitabine hydrochloride)

5. DOES THIS APPLICATION CONTAIN CLINICAL DATA?Y

FYO;URRESPO“SE_IS_ “NO” AND THIS IS FOR A SUPPLEMENT, STOP HERE AND SIGN THIS FORM.

YES NO

O

6. USER FEE LD.NUMBER

2726

7. LICENSE NUMBERNDA NUMBER
NDA 20-509

8. IS THIS APPLICATION COVERED BY ANY Of THE FOLLOWING USER FEE EXCLUSIONS? IF SO, CHECK THE APPUICABLE EXCLUSION.

O A LARGE VOLUME PARENTERAL DRUG PRODUCT O THE APPLICATION IS SUBMITTED UNDER S05(b)2)
_ APPROVED BEFORE 9/1/92 (See reverse before checking box.)
0 mmsuuum)wcrsuwmsoumeasoe R
FOR mou.ostcu PRODUCTS ONLY v
O WHOLE BLOOD OR 8LOOD comouem' FOR O A CRUDE ALLERGENIC EXTRACT PRODUCT :
: TRANSFUSION : RN o ;
O 'BOVINE BLOOD PRODUCT FOR TOPICAL 0 AN “I¥ VITRO DIAGNOSTIC BIOLOGIC PRODUCT
APPLICATION LICENSED BEFORE 9/1/92 UCENSED UNDER 351 OF THE PHS ACT
| 9- 3. HAS THIS APPLICATION QUALIFIED FOR A SMALL BUSINESS EXCEPTION? ) ] NO
 b. HAS AWAIVER OF APPLICATION FEE BEEN GRANTED FORTHIS APPLICATION? O ves L B
’ ' ' (See reverse f answered YES)

€X?@1{3V€ ‘Dt‘\?ﬁ‘{'v()ft |

1 DATE

2/1/95




INSTRUCTIONS FOR COMPLETING USER FEE COVER SHEET
FORM FDA 3397

Form FDA 3397 is to be completed for and submitted with each new drug or biologic product original application or
- supplement submitted to the Agency on or after January 1, 1994. The Prescription Drug User Fee Act of 1992, Public
Law 102-571, authorizes the collection of the information requested on this form to implement the Act. Failure to
complete this form may result in delay in processing of the submission.

ITEM NOS. INSTRUCTIONS |

1-3
4
5

Self-explanatory. _ _
PRODUCT NAME - Include the generic name and the trade name, as applicable.

if clinical data are required for approval, then the application should be identified as containing clinical
data. Please refer to the FDA policy regarding clinical data, Interim Guidance, Separate Marketing ‘
Applications and Clinical Data for Purposes of Assessing User Fees Under The Human Prescription Drug User
Fee Act of 1992, July 12, 1993. Copies may be obtained from: Food and Drug Administration; Office of
Small Business, Scientific and Trade Affairs; 5600 Fishers Lane, HF-50; Rockville, MD 20857. Please include
two (2) pre-addressed mailing labels with your request. '

USER FEE 1.D. NUMBER - PLEASE MAKE SURE THIS NUMBER AND THE NUMBER ON THE APPLICATION
PAYMENT CHECK ARE THE SAME. FOR APPLICATIONS SUBJECT TO USER FEE PAYMENT, please supply the
following identifying information: : ‘

FOR DRUG PRODUCTS - A unique identification number will be assigned to each submission. This individual
identification number may be obtadined by calling the Center for Drug Evaluation and Research Central
Document Room, at (301) 443-8269.

FOR BIOLOGIC PRODUCTS - The first 4 characters are the U.S. License Number, including leading zeros; the
second characters are the product code (2 letters followed by 2 numbers); and the last 7 characters are the
date on the cover letter of the submission, in the format: DDMONYR. If the facility is unlicensed, or the
product code is unknown, a number can be obtained by calling the Center for Biologics Evaluation and
Research, at (301) 594-2906. : '

- EXAMPLE: For U.S. License Number 4, product code 2201, with a document submission date of8/3193,‘ the
number woqld be: 0004ZZ0103AUG93. '

LICENSE NUMBER/NDA NUMBER

'FORBIOLOGIC bﬁdobg; - Indicate the U.S. License Number. If the facility is unlicensed, leave this section

blank.

. ﬂ R DRiJG b’ng‘oyg; - Indicate the NDA number, if known, including a Ieading;zerb. NDA numbers.can be
-'obtained by calling the Center for Drug Evaluation and Research, Central Document Room, at
. {301) 443-0035. ’ ' '

| EXAMPLE: For NDA9999, the number would be: N099999.

EXCLUSIONS - Check the appropriate box if this application is NOT covered by user fees because itis
excluded from the definition of “human drug application® as defined in Section 735(1) and (2) of the

Prescription Drug User Fee Act.

- Section 505(b)(2) applications, asdefined by the Federal Food, Drug, and Cosmetic Act, are exduded from =
- application feesif: they are NOT for a new molecular entity which is an active ingredient (including any salt

or ester of an active ingredient); or NOT a new indication foruse.

WAIVER - Cohplete this section only if the application has qualified for the small business e'xcept'ioh ora
waiver has been granted for user fees for this application. A copy of the official FDA notification that the
waiver has been granted must be provided with this submission. :

FORM FDA 3397 (12/93) BACK
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~ NDA 20-509

Food and Drug Administration
Rockville MD 20857

CJAN 27 1995

Lilly Research Laboratories

'Lilly Corporate Center
Indianapolis, IN 46285

Attention: M. W. Talbott, Ph.D.
Director, Worldwide Regulatory Affairs

Dear Dr. Talbott:

We have received your presubm1551on of chemistry, manufacturing and
controls, and. pharmacology 1nformat10n for the following:

Name of Producti
Pate of Application:
:te of Receipt:

our Reference Number:

GEMZAR, gem01tab1ne hydrochlorlde, forvInjection
Decemher 22, 1994
December,23; 1994

NDA 2 0-509

‘We will review thls early submission as resources permlt ‘We will not
"however, consider it sub]ect to a review clock or to a f111ng decision by
FDA. If you have any questlons regard1ng this 1nformatlon, please contact:

-Hw1111ngness ta
~that the full app
:later than 120 dafs

'fPlease cite the NDA nu‘

'f“aSSLgned to thlS appllcat”’*

- Linda McCollum
- “Consumer Safety Offlcer
o (30 ﬁ'594 5756

th' date of your subm1551o__f'

at the top of the

Hflrst page of every communlcatlon concernlng thlS appllcatlon.

Slncerely yours,:'

Dt roue 1= 2675~
Iorothy Pease '
Acting Chlef Progect Management Staff

Division of Oncology and

-Pulmonary brug Products

office of Drug Evaluation

L.Center for Drug Evaluatlon and Research



NDA 20-509
Page 2

cc: -

Original NDA 20-509
HFD-150/Div. File '

HFC-130 ,
HFD-150/CS0O-McCollum/rd 010395

Initialed by: SCSO

' PRESUBMISSION ACKNOWLEDGEMENT (AC)
‘doeg. id. N20-509ak.jan




