3. -Item D3:

Information on the methods and equipment used for aPTT measurements by study and the
site where measurements were made as well as how the equxpment was calibrated was
requested from the Sponsor.

Status: Outstanding.
In their March 25, 1998 dated letter, and the fax dated March 22, 1998 (included in the

May 11, 1998 amendment), the Sponsor indicated that this issue will be addressed by
May 1.

'Further action: The Sponsor has not provided this information as of May 21, 1998 and
will be requested to submlt this information under the comments to be communicated to the
Sponsor. —

4. Item D4:
It was noted that in C93-310, although plasma bivalirudin concentrations in almost all of the .
subjects were below the limit of quantification by 6 h after the start of infusion, the Sponsor
had provided  AUC(0-28) values. Instead of AUC(0-28), the Sponsor was requested to
recalculate- area under drug concentration-time curve from time zero to time of last
detectable concentrations (AUC(0-t)) and utilize these values to calculate AUC(0-) values.
Subsequently, the Sponsor would recalculate clearance as the ratio of dose to AUC(0-xo) for
C93-310.

Status: In the February 25, 1998 response, the Sponsor provided a list of recalculated
- AUC(0-t), AUC(0-) and clearance values. As expected the AUC values were lower than
the values provided in the NDA. The differences between the AUC(0-t) values recalculated
by the Sponsor and randomly selected and recalculated by the reviewer were small (mostly
<1%). The Sponsor’s responsz was accepted (FDA letter dated March 17, 1988). —

- However, a subsequent closer review of all of the data indicated that the AUC(0-t)
_calculations may include an additional area from the last detectable concentration to a zero
— value at the next sampling time. All of the AUC(0-t), AUC(0~o)-and clearance values for
" this study were recalculated by the reviewer. The AUC values listed in the NDA,

recalculated by ,

~ and Table 2 for tke frozen and Pyophllxzcd formulations, respectively.

APPEARS THIS WAY
ON ORIGINAL
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Table 1: Comparison of individual AUC values obtained following administration of the .

frozen formulation of Hirulog to healthy volunteers. (C93-310)

Subject | As submitted | Recalculated by ¢ spesmsmsn | Calculated by the reviewer
No. in the NDA - B

AUC(0-28) | AUC(0-t) AUC(0-) AUC(0-t) AUC(00)

(ng.i/ml) (ng.b/ml). | (ng.h/ml) (ng./ml) | (ng.ml)
101 7015.9 6807.4 6997.67 - 6827.95_ 7091.94
102 5326.96 5134.56 5469.4 5146.51 5481.35
103 5708.19 5505.58 -} 5825.2 5512.79 5832.41
104 | 6248.99 6018.72 6368.39 6030.94 6380.61
105 5195.21 5010.23 5419.43 5020.71 5282.16
106 15471.84 5281.31 5633.51 5290.84 — | 5578.35
108 4 6607.18 6344.15 6827.94 6352.38 6802.79
109 4125.19 3936.97 5341.58 3952.59 4545.24
110 7417.18 7099.79 7753.18 7114.68 ~ | 7768.06
111 6250.58 -1 6052.56 6305.07 6065.08 6317.59

T o112 5115.44 4974.4 5154.57 4984.64 _ | 5164.8
113 2036.4 1947.57 Not Not Not
- calculated calculated calculated
114 5769.83 5553.11 5857.37 5582.68 5861.93
115 6649.25 6402.11 6721.36 6409.45 6809.55
- Mean 5638 5434 6129 5715 6071
(n=14) (n=14) (n=13) (n=13) (n=13)
B CV% 23.9% - 24% 12.7% 15.1% 14.8%

Note: 1) Subject 7 did not receive the frozen Hirulog formulation

2) The AUC(0-28) values were considered to be equivalent to AUC(0-inf) in the
original NDA except for Subject 13. Subject 13’s AUC(0-28) value, as listed in the NDA
was included in calculation of the mean AUC(0-28) but was not used for calculation of

AUC(0-inf). A - '
’ - 3) The mean AUC(0-tlast) value, based on parameters recalculated by emmmsssnsy for
- 13 subjects (excluding the AUC value of Subject 13) is 5702 ng.h/m! with a CV% of

) 152%. _ . - -

APPEARS THIS WAY
ON ORIGINAL
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Table 2: Companson of individual AUC values obtained following administration of the
lyophilized formulation of Hirulog to healthy volunteers. (C93-310)

Calculated by the reviewer

Subject | As submitted Recalculated )
No. in the NDA
AUC(0-28) AUC(0-1) AUC(0-x) AUC(0-t) AUC(0-0)
(ng.h/ml) (ng.h/ml) (ng.h/ml) (ng.h/ml) - (ng.h/ml)
101 7597.41 7392.96 7634.91 7416.81 7658.77
102 - | 5985.68 5787.17 6046.46 5810.77 6054.2
103 5019.01 4782.2 5463.71 4791.46 5472.97
104 6347.78 6144.08 6398.1 6155.57 6384.18
105 8033.75 7800.66 8056.77 7823.45 8079.56
106 6663.4 6448.69 6774.16 6464.65 6790.11
107 | 8590.57 and Not Not 17337.38 43215.47
9032.79- reported reported .
108 5690.58 5428.22 5888.30 5445.48 = ~ | 5906.44
109 5925.86 5677.34 6126.62 5686.26 6135.54
110 8378.43 8002.74 8393.26 8037.73 8449.27
1111 6191.79 6036.13 | 6197.77 6054.44 6216.08
112 4263.91 4217.03 4385.42 4227.51 4395.9
113 1772.85 11699.18 Not Not Not
calculated calculated calculated
114 ™ | 7155.66 6879.24 7196.8 6906.86 7153.08
115 7808.27 . 7470.15 8244.14 7488.51 8262.50
Mean | 6202 5983 6677 6332 6689
(n=14) (n=14) (n=13) (n=13) n=13)
[CV% |26.9% 278% __ |177% - 18.5% 17.8%

Note:1) For Subject 7, in the NDA, the AUC(0-28) and AUC(0-) values, as listed above,
are 8590.57 ng.h/m! and 9032.79 ng.h/ml, respectively. The Sponsor appears to have
subtracted the value observed at time zero (314.1 ng/ml) from all of the samples for
calculation of AUC(0-28) and AUC(0-inf) values. .
2) The AUC values calculated by the reviewer for this subject are not included in
calculation of the mean values. -
3) The mean AUC(0-tlast) value, based on parameters recalculated by wwmmmswsy, for

13 subjects (excluding the AUC value of Subject 13) is 6313 ng h/ml with a CV% of

18.4%.
4) The AUC values calculated for Subject 7 were not used by the reviewer in
calculation of the mean values.

Although, for most subjects, small differences were noted between the recalculated AUC
values submitted by emsmes (February 25, 1998) and the AUC values calculated by the
reviewer, the recalculated clearance values submitted by ewmemee in the February 25, 1998
amendment were considerably higher than the clearance values reported in the NDA or
ca'culated by the reviewer. This indicates that either the clearance calculations in the
amendment cr the administered dose given in the study report are incorrect.
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~ Further action: The inaccuracies in AUC(0-t) and subsequently in AUC(0-inf) and the
clearance values need to be communicated to the Sponsor. The differences noted in these
values necessitate verification of calculations in all the other studies. All of these issues are

. listed under comments to be communicated to the Sponsor. i

5. Item D5:

The Sponsor w was requested to provnde their assessment of possible contributing factors of
penod effect and period and treatmem mteractxon observed in Study C93-310.

Status: In the February 25, 1998 response from the Sponsor, it was indjcated that there
were no apparent reasons that could explain the period and period and treatment interaction
effects observed in this study, C93-310.

In the FDA letter dated March 17 , the Sponsor was requested to repeat bioequivalence
- assessment with the recalculated AUC values [AUC(0-tlast) and AUC(0—0)] from
C93-3107"In addition, for further exploration of the period -and treatment (formulation)
interaction, the Sponsor was asked to submit an ASCII file of the bivalirudin parameters
[Cmax, AUC values reported in the study report (AUC(0-28) and AUC(0-0)) and the
- recalculated AUC values (AUC(0-tlast), and AUC(0-o0))] for each subject with theu'
formulation, period and sequence information on a dxskcttc to thc Agency.

Following evaluation of the data submitted in the NDA and the Sponsor’s February 25,
1998 response, the period and treatment interaction effect is traced to contribution of data
from one of the volunteers (Subject #13). The plasma bivalirudin concentrations for this

_ subject are reported to be undetectable in samples collected up to 1 h after the start of
bivalirudin infusion as well as in all samples collected after infusion, including the 15 min
sample after the end of infusion. For both formulations, the Sponsor had utilized the
plasma concentrations of bivalirudin detected at 1,2 and 4 h after the start of Hirulog
infusion, for calculation of AUC(0-28) as reported in the original NDA and as AUC(0-t) in
the February 25, 1998 amendment. The contribution of this subject’s AUC values, in
addition to being inaccurate representation of the AUC(0-tlast), has resulted in the period
and treatment interaction effect observed in the AUC(0-tlast) values. Because there wasno -~
AUC(0-<0) value calculated for thic volunteer, there were no statistically significant
(p <0.05) period or period and treatment (formulanon) interaction effects in the-AUC(0-c0)
values, —— . — _

zn addition, it was also noted that although SAS GLM procedure was used, the Sponsor had
excluded ths data fromr Subject 7 from statistical analysis.” Subject 7 had received only the
lyophilized formulation and had detectable bivalirudin concentrations even before
administration of the Hirulog-dose. Plasma bivalirudin concentrations for this subject
remained over he quantification level €ven at the last sample collection time, 28 h after
initiation of the infusion dose. This observation is somewhat consistent with the
information provided in Assay Validation Report in Section 6, suggesting possible
interference of endogenous substances with the assay as detectable bivalirudin
concentrations were obtained in the plasma of at least 5 of 9 randomly selected volunteers
- who had not received Hirulog. These results suggest that the data obtained for Subject 12
may zlso be due to less than optimal assay conditions as well-as pomble improper sample
~ handling.

>
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Reanalysis of the data by excluding the data from Subjects 7 and 13 by the reviewer, if the

aberrant nature of data from these subjects could be atiributed to assay or analytical
procedures, shows that there are no statistically significant [ ~riod and treatment interactions
in any one of the parameters (Appendix 4). Although the Sponsor has not identified the
contribution of Subject 13’s data for the observed period and period and treatment
interaction effects, the contribution of this subject’s data is considered to be the reason of

the observed period and treatment interaction effects.

In Table 3, the 90% confidence intervals for the ratios of the AUC values calculated by the
reviewer are compared with the values provided in the Sponsor’s March 25, 1998 response.
Although there are small differences, both sets of AUC values support the bioequivalence
of the lyophilized formulation to the frozen formulation of bivalirudin as the 90% C. 1. of
the ratios of log-transformed parameters are within the acceptance criteria of 80%-125%.

—Table 3: Comparisbn of 90% confidence intervals calculated for bivalirudin AUC values
__ obtained after administration of frozen and liquid Hirulog formulations, C93-310.

90% C.I. as calculated

Parameter 90% C.I as recalculated
‘ by by the reviewer
. (n=14 for AUC(0-t) (n=13)
| and n=13 for AUC(0-0)) _
AUC(0-t) ng.h/ml 100 - 114% 101 - 120%
AUC(0-0) ng.h/ml 97.9-113% 102 - 118%

Further action: The assay related issues and the other issues noted during review of
C93-310 are listed below. The items that need to be communicated to the Sponsor are also
listed in the section, . -

1) The Sponsor needs to address the detectable plasma concentrations of bivalirudin in

plasma sample collected before the Hirulog dose (Subject 7) and how detectable

- roncentrations are maintained up to 28 h postdose (the last sample collected according

- "to study protocol) in this subject.. The analytical interference or sample handling has
“not been addrsssed. :

o quantification (<235 ng/ml) in 0.25 and 0.5 h samples after the start of infusion and in
all samples collected after the end of infusion, such as even the 15 min sample after the
—end of infusion. This observation suggests analytical or procedural issues and should
have been further verified by repeated analysis of samples and/or further investigation

_ of other possible contributing factors. )
3) Inclusion of the data from Subject 13 results in the observed period and treatment
interaction in AUC(0-28) or in the AUC(0O-tlast) values which the Sponsor may have

identified when this question was raised in the FDA February 11, 1998 letter.

Althcugh reapalysis of the parameter sets recalculated either bY emsmsmmm OF by the
reviewer shows that the two formulations are bioequivalent, given the assay related
issues, validity of this bioequivalence study is considered questionable. The Sponsor
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may address some of these issues in their later submissions, however, at this time, the
assay method in the report is inconsistent with the assay validation report in Section 6
suggesting that assay used for analysis of samples from this bioequivalence study was
not validated. In addition, according to the study report (Vol 1.044, pages 15 and 16),
there were no quality control samples assayed during analysis of samples from this
study, and ‘the data from Subjects 7 and 13 suggest that there were fundamental
analytical and/er procedural issues that were not addressed.

These comments are also reflected under the section for comments to be communicated
to the Sponsor. -

6~ Item D6:
The Sponsor was requested to provide a list of bridging studies to accommodate the major
manufacturing and formulation changes with-lot—numbers of the formulations used, a
description of the major changes, methods, dates of study conduct, report numbers and
their location in the NDA submission. - -

Status: In their March 25, 1998 response, the Sponsor has provided a list of three studies
which were considered to be the bridging studies conducted during development of Hirulog
formulations. These studies are C92-305, C93-310 and C93-316 for comparison of frozen
formulation of Hirulog to the refrigerated formulation (C92-305), frozen liquid formulation
to the lyophilized formulation (C93-310), and finally, comparison of frozen liquid
formulation made by pilot scale chemistry process to lyophilized formulation manufactured
by commercial scale process (C93-316). Of these studies, plasma bivalirudin
measurements are available only from studies C92-305 and C93-310. -

The Hirulog formulations evaluated in the clinical efficacy and safety trials, were frozen
liquid -formulation prepared by solid phase synthesis (C90-041) and frozen liquid
- formulation prepared by liquid phase pilot scale synthesis (C92-304-1 and C92-304-2),
while the desired to be marketed product is the lyophilized formulation manufactured at
commercial scale. Although Study C93-316 was conducted to assess the bioequivalence of
the lyophilized formulation manufactured at commercial scale against the frozen liquid
formulation, because of analytical/technical difficulties, samples from this study could not -
- _ be assayed and Study C93-310 has been submitted as the pivotal bioequivalence study to
~  evaluate the frozen and the lyophilized Hirulog formulations.
As requested, the Sponsor has provided the drug substance batch and finished product lot
numbers for the Hirulog finished products used in the three studies. Since bivalirudin -
pharmacokinetics were evaluated in the 2 studies (C92-305 and C93-310), the
manufacturing dates for the finished product (obtained from Jamiary 31, 1998 amendment)
and the study conduct dates (obtained from March 25, 1998 amendment) are listed in the
following table, Table 4. -
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Table 4: The Hirulog finished products used in bridging studies, their manufacture and
study conduct dates.

Finished Product Manufacture date Study conduct dates
Lot Numbers

(Study number)) -
677018 (C93-310) January 13, 1993 5/12/93 -10/28/93
67Z04S (C93-310) March 11, 1993

67X15W (C92-305) Could not be located 8/17/92-9/22/92
67Y01Z (C92-305) July 1, 1992

Although the Sponsor had not provndcd expiration dates, given the timings of study dates
with respect to manufacturing dates, except for Lot 67X15W, it appears that there should
be no apparent stability issues. Information on Lot 67X15W could not be located in the 7
CMC stability listing and this mformation will be requested from the Sponsor.

The dates provided for these studies and the date of the assay validation repcrt suggest that
at least for study C92-305, the samples were cither assayed by a non-validated method or
stored for a considerable period. Because the response to Item D1 is not yet available, it is
not possible to determine when the samples from the bridging studies were assayed.

Further action: Manufacturing date for Lot 67X15W will be requested from the Sponsor.

7. Item D7:
— The Sponsor was requested to clarify- whether the reference made to an in vitro metabolism
study in which rat hepatocytes were used for assessment of potential drug-drug interacticns
~ - Wwith p450 isozymes was based on the P8967-92-08 study report. If not, the Sponsor was
requested to provide the study report number for the report being referred to and its
location in the NDA submission. —

Status In February 25, 1998 response, the Sponsor has indicated that the referred study
~ - was P8967-94-06 in Volume 1 034, page 245. -

Followmg review of the report in Volume 1.034, on page 245, it was noted that the study
referred to two Biogen studies (P8967-94-02, 28-day toxlcology study and P8967-94-06, in
vitro study).

In the March 17 FDA lctter: the Sponsor was requested to provide the dosing information
conditions of storage of bxvahrudm and the dosing vehicle and stability of bivalirudin in the
dosing vehicle) and copies of the supporting documentation. Furthermore, the Sponsor was
requested to verify whether the NOAEL dose in the rat, indicated to be-25 mg/kg/day, on
page 123 of Volume 1.002 is accurate. Given-the information presented on Panel 3.5.6B,
page 124 of Volume 1.002, signs of liver damage observed after 28 days of iv infusion of
bivalirudin, the Sponsor was asked whether the conclusion of lack of potential drug-drug
interactions with bivalirudin, derived from the results of Study P8967-94-02 would be
reliable.
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In the March 25, 1998 response the Sponsor confirms that the Study Report P8967-94-02
refers to a-28 day continuous infusion study in the rats while the Study Report P8967-94-06
refers to the in vitro study. The rat liver microsomal fractions obtained from the 28-day
study P8967-94-02 were utilized in Study P8967-94-06 to assess the effects of Hirulog on
selected p450 enzymes. Although the Sponsor states in their response that this was not
considered a drug interaction study, and states that “the results suggest that exposure to
Hirulog is unlikely to affect the hepatic p450-mediated metabolism of other
concomitant therapies “(March 25, 1998 amendment , page 9), however, in the NDA
(Volume 1.002, page 51), it is stated that “Hirulog exhibits low potential for adverse
interactions with concomitant therapies. Hirulog does not affect hepatic p450.
isoenzyme activity and therefore, should not affect p450 metabolism of concomitantly
administered drugs that are cleared by the liver”.

As apparent in their recent response, the Sponsor seems to prefer to consider the results of
this study (P8967-94-06) in a manner less definitive than that as stated in the NDA.

The study reports, including the pathologist’s report, stability documents as well as

_ certificates of analysis submitted in the March 25, 1998 were also reviewed and the

response to the Sponsor for this Item, Item D7 are listed as comments to be communicated
to the Sponsor.

Further Action: Several comments for clarification purposes are listed as comments to be
communicated to the Sponsor.

Itemn DS§:

- To accommodate the original nmehncs (with a possible July Advisory Committee Meeting),

the Sponsor was requested to provide an in vitro assessment of potential drug-lrug

" interactions for bivalirudin utilizing human hepatocytes (for comparison with the preclinical

data and claims) by April 1, 1998.

Status: Based on the proposed study protocol faxed on March 24, 1998 and the comment in
the February 25, 1998 amendment, the Sponsor seems to have agreed to c_:onduct an m vitro

_ study to assess the potcnnal of drug-drug interactions w1th blvalu'udxn

Further Action: Ncne until the study report is received.

. Item D9:

The Sponsor was asked to clarxfy the duration of mfuslon in Panel 3.6.3.B. volume 1.002,
page 150.

Status: The Sponsoﬁirovided the duration of infusion (4 h) which was incorrectly stated in
Panel 3.6.3.8. Volume 1.002, page 50 and referred to the other sections in the NDA where
tae information was accurate.

Further action: No further action.
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10. ltem DlO

The Sponsor was asked to provide an explanation for omission of the recommended dose
adjustment in-patients with renal impairment in the proposed package insert as this
recommendation was made in the text of the NDA.

Status: In their, March 25, 1998 response, the Sponsor has indicated that this item will be
addressed later and is still outstanding.

Further Action: The Sponsor will be reminded that this item is still pendmg.-

Other Request:

In the March 17, 1998 FDA letter, the Sponsor was also requested to provide ASCII files
of all pharmacokinetic/pharmacodynamic parameters for each study on a diskette. These

~ files will also include the appropriate formulation (and dose), sequencc period and

demographic information for each subject.
Status: Outstanding

Further Action: The Sponsor will be reminded that this item is still pending.

COI\H\IENTS TO BE COMMUNICATED TO THE SPONSOR:

1.

2
.

The Sponsor needs to provide responses related to analytical issues in Items D1, D2, and -

D3 as requested in the FDA letter dated February 11, 1998.

Item D4: During more in depth review, errors were noted in the Sponsor’s response to
Item D4 which was specific for Study C93-310. The Sponsor needs to verify that AUC(0-t)
values do not include an additional area calculated between the last detectable concentration
and an assumed concentration of “zero” at the next sampling time. The Sponsor should
also verify the clearance values provided in the February 25, 1998 amendment. It appears
that either the doses listed in the C93-310 Study report (Volume 1.044, pages 180-186) or
the clearances on page 4 of the amendment are incorrect. . The Sponsor should provide 1
list of the dose and the AUC values used for calculanon of the clearance paramcters
reported in the February 25, 1998 amendment -

In addition to C93-310, the Sponsor should verify all of the AUC and clearance calculations
in all of the bivalirudin studies for further consideration of these studies. As requested in
the FDA March 17, 1998 letter, the Sponsor should provide all formulation (and dose),
sequence, period and demographic information as well as pharmacokinetic and
pharmacodynamic parameters (if available) for all of the submitted bivalirudin studies.

Item DS5: The Sponsor needs to address the detectable plasma concentrations of bivalirudin
in the plasma sample collected before the Hirulog dose (Subject 7) and given that detectable
concentrations of bivalirudin wers maintained up to 28 h postdose (the last sample coliected
according to study protocol), how were the bivalirudin concentrations in these samples
verified? The analytical interference and/or sample handling issues are expected to be
covered in Items D1 and D2.

Similarly, reswts of Subject 13 suggest non-optimal analytical conditions, as detectable
bivalirudin concentrations in plasma samples were observed only in samples collected at 1,
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"2 and 4 h after the start of infusion. What are the analytical or procedural issues that could
have resulted in these observations and what was done to further investigate the possible
contributing factors?

Inclusion of the data from Subject 13 seems to contribute to the observed period and ‘“"

treatment interaction in AUC(0-28) or in the AUC(0-tlast) values. Although reanalysis of

the parameter sets recalculated either by «esmmmssm or by the reviewer shows that the two

formulations are bioequivalent, given the assay related issues, validity of this

bioequivalence study is considered questionable. o '

. The Sponsor needs to address assay related issues as soon as possible. The assay method in
the study report is inconsistent with the assay validation report in Section 6 suggesting that
assay used for analysis of samples from this bioequivalence study was not validated. In
addition, according to the study report (Vol 1.044, pages 15 and 16), there were no quality

- - control samples assayed during analysis of samples from this study, and the data from

Subjects 7°and 13 suggest that there were fundamental analyticat-and/or. procedural issues
that need to be addressed.

4. Item D6: The Sponsor needs to provide manufacturing date for Lot 67X15W.

5. Item D7: Given the reported hepatic necrosis as stated in the pathologist’s report of Study
P8967-94-02 (NDA Volume 1.002, pages 125 and 126 and March 25 1998 Amendment, ~
page 52), the microsomal fractions obtained from these animals and used in Study
P8967-94-06 are not considered to be suitable to assess lack of effect of bivalirudin on p450
isoenzymes. -

The reviewer’s objections are to the following statement in the NDA(Volume 1.002, page
"51) “Hirulog exhibits low potential for adverse interactios with concomitant
. therapies. Hirulog does not affect” hepatic p450 isoenzyme activity and therefore,
should not affect p450 metabolism of concomitantly administered drugs that are
cleared by the liver” and the fact that Study P8967-94-06 was utilized to support this
statement. o '

In the recent March 25, 1998 response, the Sponsor has stated that “the results (of Study-- - —-
P8967-94-06) suggest that exposure to Hirulog is unlikely to affect the hepatic

p450-mediated metabolisin of other concomitant therapies . It is believed that the
Sporsor currently does not have data to support such a claim and is-advised to-wait for the
results of the proposed in vitro study.

6. The responses for Items D8 and D10 should be submitted. to the'AgencX as soon as

possible.. — o
7. Item D9 is considered to be resolved.

Reference: _ I

- 1. L.L. von Moltke, D.J. Greenblatt, J.M. Grassi, et al, “Protease Inhibitors as Inhibitors of

Human Cytochromes p450: High Risk Associated with Ritonavir®, J. Clin. Pharmacol, 38,
106-111, 1998. '



o RECOMMENDATION:

The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical
Evaluation IT has reviewed the responses from Quintiles, Inc., dated February 25, 1998, March
25, and May 11, 1998. The outstar. _ing items as well as the related follow-up comments are
listed under the section, Comments to be Communicated to the Sponsor (pages 11 and 12 of this
document).~ For timely completion of the clinical pharmacology and biopharmaceutics review

of the NDA 20873, the Sponsor is requested to provide the information required as soon as
possible to the Agency.

/8 -

_ o Arzu Selen, Ph.D.
: Division of Pharmaceutical Evaluation I

RD initialed by %4 S/ /e
John HW S vt
Deputydbifector and Acting Team Leader

Frﬁialeg?
Mei-Ling Chen, Ph.D.
Director, DPE II

Li/sp

- cc: NDA 20-873, HFD-180 (Talarico, DuBeau),
_ "HFD-870 (Chen, Hunt, Selen), HFD-850 (Lesko)
HFD-340 (V 'iswanathan), Ccntra!_ Document Room (Barbara Murphy)
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PARAMETE

AUCLAST
AUCINF
AUCLAST
AUGINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF

AUCLAST -

AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF

ESTIMATE

6807, 40119124659
6997.67476969161

7392.9565448737
7634.91313819307
5134.56064178851
5469.39566448529
§787.16879469814
6046.45816127853
5505.57866099775
5825.20049245582
4782,20484655757
5463.70775156482
6018,71841007175
6368.39399675468
6144.08118308279

. 6398, 10172208099

5010.2313480924¢8

5419.42650830852

7800.6868471920288
80568.77163855178
5281.30517042719
5633.51000804728
6446.69272092021
6774, 15533752394
6344.186136633089
6827.94328768362
54208.21918105338
6668.29523465373

(23MAR98) (16:28) (1)

\

LNRESP

8.82877
8.85333
8.90828
8.94049
8.54378
0.60692
9.66340
8.70723
8.61352
8.66995
I.4726§
8.8058

8.70263
8.75910
8.72324
8.76376
0.51924
8.59775
8.96196
8.99427
8.67193
8.63649
8.77163
8.82087
8.7552¢9
8.82878
8.59937
8.88072




oBs

29
30
3

3
34
1
36
a7
38
38
40
41
42
29
44
45
46
47

48

49

84
1]

Check creati

SUBJECT

109
, 109
109
100
" 110
110
110
110
11
111
11
11
112
112
12
112
113
113
113
118
114]
114
114
114
118
18
118
118

Medicine fo.
-Analysis of Log-transformed Pharmacokinetic Parameters

TREAT

ool B N I W T Wl B W B N I W

°
m
-]
e

SEQ

PLF
PLF
PLF
PLF
FLP
FLP
FLP
FLP
PFL
PFL

FL
PFL
LFP
LFP
LFP
LFP
LPF
LPF
LPF
LPF
PFL
PFL
PFL
PFL
FLP
FLP
FLP
FLP

PARAMETE

AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF
LAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUGINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF

AzzLAst
AUCINF

AUCLAST
AUCINF
AUCLAST
AUCINF
AUCLAST
AUCINF

[

16:23 Monday, March 23, 1998

of log-transformed parameters lnresp + transpose

| estimaTe

3936,96979920662
$341,87511385209
5677.341139581
6126.61575053282
7099.79476909196
7753.1706105148
8002.74199854704
8393.25938539398
6052.65580671756
€305.07101189412
6036.12017473562
8197.77197281886
4974.40060473495
5154.567481803
4217.03139513375

4385.41901227093

1947.678

1699.175

5853.11127918574 .

£857,3876782081
6879,23636059557
7196.80212514913
6402, 11421759044
6721.35705472035
7470.15247018472
8244.14219927613

[

Sourco:r:\cohuon\nhoﬁry\-odiclno\glli.llo (23MARD8) (16:28) (1)

LNRESP

:'27P‘7
.68328
8.64424
8.72040
8.86782
8.95580
$.08754
9.03518
8.70824
8.74911
8.70852
8.73195
8.51206
8.64764
8.34689
8.38604
7.57434
7.43790
8.62211
8.67548
8.83626
8.08130
8.76438
0.81308
8.91867
9.01726

|




| | :

Medicine Co. \ 16:28 ﬁondny. March 23, 1998
Analysis of Log-transformed Pharmacokinetic Parameters '
Check creation of log-transformed parameters lnresp + transpose

f

Analysis with treatment and period inﬁor’ction
ceennnaans eveessecon tececscesscsecsnssncan PRPPYS NAME OF FORMER VARIABLESAUCINF -c-evccevccccccece tecesccscccncccseveensareecnon

General Linear Models Procedure
‘ Class Level Information
I |
Class Levels Values \
|

. SuBJECT Y& 101 102 103 104 105 106 108 109 110 111 112 113 114 116
SEQ 8 FLP FPL LFP LPF PFL PLF
 PERIOD s 12a
TREAT 2, FL

i

, l

'

Np-bor of observations in by group = 28

NOTE: Due to missing values, only 26 observations cnn‘bc used in this analysis.

Sourco:r:ﬁco-aon\lhonry\-odtcino\glli.upl (23ﬁAn98) (16:28) (1)




Medicine Co. f
Analysis of Log-transformed Pharmacokinetic Paramsters

Check creation of log-transformed parameters lﬁrcsp + transpose

; Anl}ylil with treatment sand period interaction

' ,
cevesescccscecncinncnn seeeeentectnetceneannn }--- NAME OF FORMER VARIABLEAUCINF --ccevcvvcevonnennnn cenens feeseecdenrieaieaianas

neral Linear Models Procedure

Dependent Varisble: LNRESP | |

1 |

Source DF Sua of Squares Mean Square
Nodel 1w o 0.66661074 0.03333004
Error | e p.0660623% ° 0.00825779
1
Corrected Total 28 0.63267308 |
Ri8Square ‘ C.V. Root MSE
0.895582 1.038258 0.09087240
gource OF Type' 1 88 Mean Square
\ . !
SEQ 5 0.27877780 0.05575556
SUBJECT (SEQ) T 0.16862173 0.02408882
TREAT 1 0.03913597 0.03913597
PER10D 2 0.04382604 0,02191342
PERI0D* TREAT 2

. 0.03624840 0.01812420

sourco:r=\cb-non\lhonry\-odlcino\glll.sul (23MAR98) (16:28) (1)

\
16:28 Monday, March 23, 1998

F Value

4.04

F Value

6.78
2.92
4,74
2.6%
2.19

!
{

Pr>F

0.0253

LNRESP Mean

8.75238982

Pr > F

0.009%
0.0784
0.0611
0.1306
0,1738

|




‘ Medicine Co. | 16:28 Monday, March 23, 1998
Analysis o‘ Log-transformed Pharmacokinetic Parameters
Check creation oflloq-tnnsfornd parameters 1lnresp + transpose
\ .

1

I
‘Anllynil'with treatment and period interaction N

-------------------------- L' NAME OF FORMER VARIABLESAUGINF -« - cepoescemsencenrsnosssisansosnanssonsanccces

!
[ ' Genersl Linear Models Procedure

Dependent Variable: LNRESP

Source OF ' Type 111 88 i Mean Square F value - Pr>F
8EQ -] 0.073085822 0.01477164 1.79 0.2214
SUBJECT (8EQ) 7 | 0.16862173 0.02408882 ) 2.92 0.0784
TREAT 1 © i 0.01424107 0.01424107 1.72 0,2255
PERIOD 2 0.05196222 0.02598111 3.18 0.0982
PERIOD* TREAT 2 , 0.03824840 0.01812420 2.19 0.1738

1

Tests of Hypotheses uTtnn’ the Type III.MS for SUBJECT(SEQ) as an error term |

Source ' oF ! Type II1 88 Mean Square F Value Pr>F
{
8EQ 8 0.07385822 0.01477164 | 0.61 0.6948
T for HO: pr > |T| ' §td Error of
Parameter Zstimate ' Parameter=0 , Estimate

Lve F 0.04996434 1.31 0.2255 0.03806226

| |

1 ' i

SOurco:r:\couon\bnhonry\ndioino\01-1.us (23IIAR§8) (16:28) (1)




|
I

!
V

v uedicine Co. 16:28 Monday, Mafch 23, 1998

Analysis of Log-trnnsforne# Pharmacokinetic Parameters
i Check creation of log-transformed pargmeters lnresp + transpose

Analysis with treatment and period interaction

------ ceeeesereiescesscsresoassassacacsccsosde NAME OF FORMER VARJABLESAUCLAST --vcvce-nceececnncens

Class
SUBJECT
SEQ

PERIOD

TRlAT

'

Levels

14

General Linear Models Procedure
claoq Level Information

Values °
101 102 103 104 105 108 108 109 110 111 112 113 114 114
FLP FPL LFP LPF PFL PLF
122

FL

f
| |

Number of obiservations in by group = 28

i 1




01

| i
i i ‘
- | MedicineiCo. 16:28 Monday, March 23, 1998
' Analysis of Log-transformed Pharmacokinetic Parameters
Check creation of log-transformed parameters lnresp + transpose

Annlyia;s with trpatment and period interaction
vreedsestccecnctoacaen cecsesciiancncconancnann + NAME OF FORMER VARIABLE®AUCLAST ---ccccccocoecces feeevcccsacacacatciancecrconoe

General Linear Models Procedure ' |

Dependent Variable: LNRESP

Source . OF 1§un of Squares . Mean Square F Value Pr > F

A) i ’

] _ ; ‘ !
Model ‘ 1?! ,' ! §,82930773 0.184620821 22.67 0.0001
Error ] | © | 0.07320088 - , 0.00814409
Corrected Total 27 a.aneomsel' '
R-Square ' c.v. Root LSE : LNRESP Mean

\ 0.978421 1.049198 0.09024464 ‘ 8.60131424
Source OF : Type 1 S8 Mean Square F Value Pr > F
SEQ 5 1.82483373 0.36496875 44.81 0.0001
SUBJECT (SEQ) 8 1.289Q1905 0.16112738 19.78 0,000t
TREAT 1 ; 0.04466593 . 0.04466593 5.48 0.0439
PERIOD ] . 0.07493386 0.03746693 4.80 0.0420
PERIOD* TREAT 2 ‘ 0.089688517 0.04492758 5.52 0.0273

[ |
X w ‘
; - .
Source:r:\common\ahenry\medicine\glmi.sas (23MAR98) (16:28) (1)

|

| |
|
|




TI

Check creation

Medicine Co.

Analysis 9f Log-transformed Pharmacokinetic Parameters
Tof log-transformed parameters lnresp + transpose

Anllﬁsll with treatment and period interaction

+

16:28 Monday, March 23, 1998

H

|

ceeenanes ceeeseaieaaaans - NAME OF FORMER VARIABLESAUCLAST --co----- ceeseecetiiniaienaans --T-~1---o-~i-»--- A\

Depsndent Variable: LNHESP

Source .
SEQ
SUBJECT(SEQ)
TREAT
PERIOD
PERIOD*TREAT

OF

N -0

i General Linear Models Procedure

Type 111 §S
}
0.82668444
1.28901908
0.02884011
0.30090710
0.08985817
P

Tests of Hypotheses using the Type xxx!us for SUBJECT(SEQ) as an error term

Source

SEa

Parameter

Lvs F

DF

! Type 111 88

0.52666444

Estimate

0.06405252

\
!

Mean Square F Vgluo
0.10533289 12.93
0.}6112730 19.78
0.02684011 3.54
0.04045355 4.97
0.04492758 ! 5.52

Mean Squarse F Value
0.10533289 0.685

T for HO: |' Pr > |T}
Parameter=0
0.0928

V.88

|

! Sourco:rJ\colion\lhonry\nodic1n0\glu1.sal (23MAR98) (16:28) (1)

{

Pr>F
0.0007
0.000%
0.0925

0.0352
0.0273

Pr>F ;
0.6679 i

std Error of
Estimate

0.03446274




(41

Medicine Co.
Analysis of Log-transformed Phurmacokinetic Parameters
Check creation of log-transformed paramaters lnresp + transpose

Analysis thhbtroatuont and period 1ntofadtiqn

+ 088 PARAMETE NAME_ TREAT LSMEAN STDERR NUMBER covi
1 AUCINF LNRESP L 8.75761 0.026933 2 .00000101
2 AUCINF LNRESP F 8.70763 0.026933 1 .00072837
3 | AucLAST LNRESP L 8.60759 0.024465 ‘2 00000471
4 | AUCLAST LNRESP F 8.54273 0.024405 1 .00059855
!

) I i

I _ ‘
s

| | APPEARS THIS WAY

oN OEIE!FSINAL‘

| | I SO TS 7.\
- G UnidiiAL

16:28 Monday, March 23, 1998

!

cov2 OF
.00072537 8
00000101 ('}
.00059855 9
.00000471 9




1% |

0BS PARAMETE DIFF LsuEANNi‘
1 AUCINF 0.0499843  6350,0959585 ' 604B,A636871 0.0380623 . 0,228 K
2 AUCLAST 0,00648525 5473.0208185 5129.3461358 0.0344627 01093
| '
08S T T2 L95CIN U95CIN L95c16 U9sCio
1 7.178 * 4.549 65975,9776095 6766.3502867 5684.8147810 6436.4523040
2 8.357 4,593 5178,348080691 5784.4609576 4853.1779159 5421,2296012
| :
! :
LOSCIN = Lower 95% C.I. for Numerator Treatment Mean
LOSCID = Lower 95% C.1. for Denominator Treatment Mean U9SCID = Upper 95% C.I1. for Denominator
L9OCI = Lower 90% C.I. for Treatment Diffarence usoCl
RLIOCT = ment Means

Medicine Co.

Anulysis »f Log-transformed Pharmacokinetic Parameters
95% C.1.'s for least squares treatment means and
90% C.I.'s for differences between treatments
}nalgsls with treatment and period interaction

LSMEAND1 SED P

Lower 90% C.I., for Ratio of Trea

sburE§:CPst program$glmi,.sas (23MAR98) (16:28) (1)

P1

.000
.000

16:28 Monday, March 23, 1998

i
I
!

P2] PROB T

0.001  equiv 1,313

0.001  equiv 1.882
ROIFF RL9OC1 RU9OCI
105.13 97.94 112,84
106.70 100.17 113.66

. U9SCIN = Upper 95&’0.1. for Numerator Tr;ltllﬂt Mean

reatment Mean

= Upper 90% C.1, for Treatament Difference
RUSOCI = Upper 90% C.I. for Ratio of Treatment Means




141

1
1 } I .
‘ Medicine Co. l16:28 Monday, March 23, 1998
Analysis of Log-transfor-ed'Phar-acoklnetic Parameters

) I
Analysis wlfhouT treatment and period interaction

fereceecsscnneens J......J.;.........r.‘NAME OF FORMER VARIABLESAUCINF ------- . ceeeenn Mveaesssasscesnns een
Vot
éonorll.Llnolr Models Procedure
Class Level Information

’

Class  Levels, Values

| l

SUBJECT 14 101 102 103 104 105 108 iOﬁ 109 110 111 112 113 114 115
seo 6 ‘ FLP FPL LFP LPF PFL PLF
PERI0D 3 123 ‘

' TREAT 2 FL

!

; Nusber of observations in by group = 28

NOTE: Due to'missing values, onlJ 26 observations can be used in this analysis.

Source:CPST program$pk3glmi.sas (23MAR9B) (16:28) (1) : i .




ST

"
i )

. . ucdichno Co.
: Anllysiu'of'Lob-trunsforuq& Pharmacokinetic Parsmeters

i

i | .
' i

Analysis without treatment and period interaction
R R R R R R R ] r-- NAME OF FORMER VARIABLE®AUCINF ----c-----vno

|
| ; General Linear Models Procedure
\ X
Dependent variable: LNRESP

Source . DF Sum of Squares Mean Square
Model 15 0.53036234 0,03535749 .
Error 10 0,10231075 0.01023107
Corrected Total i 28 0,£3267308
R-Square { : c.v. Root MSE !
\ i i
0.838288 ' 1.155670 0.10114878
! Source DF Type 1 88 Mean Square
SEQ 5 0.27877780 ! . 0.055756558
SUBJECT (SEQ) 7 0,16862173 0.02408862'
TREAT 1 . 0.03913597 0.03913597
PERI00 2 0.04382684 0.02191342

l

Source:CPST programspkiglet.sas (23MARSB) (18:28) (1)

;

Pl

16:28 Monday, March 23, 1998

F Value
i

3.46

F value

LNRESP Mean

, 8.75238902

Pr > F

0.0112 ;
0.1063 ’
0.0790
0.1682




91

| i
| | o ' .
| Medicine Go. 16:286 Monday, March 23, 1998
' Analysis of Log-transformed Pharmzcokinetic Parameters

'

, ‘ .
Analysi's withOUT treatment and period interaction

ceeeiescscessoccons sevsasesasne ceenes veeeveves NAME OF FORMER VARIABLE=AUCINF --cceccecees e

QGeneral Linear Models Procedure ‘ !

Oependent Variable: LNRESP ‘

Source . OF l Type III S8 Mean Square F Value Pr > F

i ‘ [ ; |
SEQ 5’ | | 0.20523015 0.05904723 5.77 0.0092 .
SUBJECT (SEQ) 7 0.15862173 0.02408882 2.35’ 0.1063
TREAT 1 1 0.03022249 . 0.03022249 2.95 o.ru
PERIOD 2 1004382684 | 0.02191342 2.14 0.1682

i
Tests of Hypotheses using the Type III MS for SUBJECT(SEQ) as an error term l

Source DOF Type 111 SS Mean Square F value Pr>F

SEQ ‘ 5 0.29523615 0.05804723 2.45 ) 0.1370
I
' T for HO: Pr > |T| Std Error of
Parameter Estinto1 Parameters0 Estimate
' §
LvsF 0.07017939 i 1.72 0.1164 0.04083242

Source:CPST program$pk3glmi.sas (23MAR98) (16:208) (1)
. | \ A
|

. * ‘

| i




L1

[
1

Medicine Co. 16:28 Monday, March 23, 1998
Analysis Wf Log-transformed Pharmacokinetic Parameters

| Analyl(n without tﬁoatnqnt and period interaction
[}
| i

ceeeeenens T T NAME OF FORMER VARIABLE®AUCLAST «--vecccrncecscanancananoans R Rt e
' |

I General Linear Models Procedure .
Class Level Information \ |

Class Lovels values

SUBJECT 14 101 102 103 104 105 106 108 109 110 111 112 113 114 1is
' 1
SEQ 6 FLP FPL LFP LPF PFL PLT .
PERIOD 3 123 |
TREAT 2 FL

|

!
'Nulboq of observations in by group = 28

/ |
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o
Medicine Co. : 16:28 Monday, March 23, 1998
Analysis of Log-transformed Pharmacokinetic Parameters '
Analysis withOUT treatment and period lnreduction
-------- teebessecncveacenctcancseaeasceasaadors NAME OF FORMER vmust.s-wcusv

General Linear Models Procadure

Dependent Variable: LNRESP f
i |

Source . OF Sullof Squ+ros Mean Square F Value Pr > F
Model 16 3.23345287 0.20209079[ 13.83 0.0001
Error 1 | o 16315202 0.01483200
Corrected Total 27 ’ 3.39660458
, +
R-Square . c.v. i Root MWSE : LNRESP Mean
0.951966 f 1.415908 3 0.12178870 8.60131424
‘ ‘
Source DF Type 1 SS , i Mean Square F Value . Pr > F
i i

SEQ ] . §1.02483373 ' 0.364966875 24.601 0.0001
SUBJECT (SEQ) ) I 1.28901905 0.16112738 10.868 0,0003
TREAT 1 ] 0.04466593 0.04466593 3.01 0.1108
PERIOD 2

0.07493386 0.03746693 2.83 0.128%

v

Source:CPST program$pk3glmi.sas (23MAR98) (16:28) (1)




61

ceeeeiaees D L LR T LT ceeersaees -}- NAME OF FORMER VARIABLE=AUCLAST «---cscescscencenccanan ---J ------ feserenerecnnn
i

Dependent Variable: L
Source -
SEQ
SUBJECT (SEQ)
TREAT
PERI0OOD
Tests of Hypotheses using tT

Source

SEQ

Parameter

Lvs F

!
!

Medicine Co.

Analysis >t Log-transformed Pharnacokinétlc Parameters
’ . B 1

Agalyl}l withOUT treatment and period interaction

‘ Go4-r=1 Linear Models Procedure

NRESP ' | I
OF Type 111 SS "Mean Squars
"8 1.61208225 0.32241645
'8 1, 28901905 0.16112738
[ 0.03896427 0.03896427
2 0.07493386 0.03746693

|
e Type II1 MS for SUBJECT(SEQ) as an error term
]

OF Type 111 88 Mean Square
5 1.61208225 0.32241648
T for HO: Pr > |T|
\ . Estimate Parameter=0
0.07502118 1.62 0.1333

|

Source:CPST programn$pk3glmt.sas (23MAR98) (16:28) (1)

|
) !
16:268 Monday, March 23, 1998

i
! |
{
i

| a | | ;.l

F Value Pr > F .
21,74 0.0001
10.86 0.0003

2.63 0.1333
2.583 ‘ 0.1251
F Value Pr>F
2.00 0.1828

8td Error of

Estimate

I

0.04620607




0C

s LON -

“*

! " Medicine Co.
Analysis oq L_o'g-transfor-eq Pharmacokinetic Parameters

‘ \ f
Analysis withOUT treatment, and period interaction

{
(’ 16:18 Monday, March 23, 1998

cov2 DF
.00086680 10
.0000332 10
0010849 11
.0000137 . 11

PARAKETE (_NAME_'  TREAT . LSMEAN  STOERR  NUMBER | COVI

o .
AUCINF LNRESP [ Li ' 8.76771  0.020441 2 .0000332
AUCINF LNRESP F ' 8.69783  0.029441 1 .0008688
AUCLAST  LNRESP L 6.61267  0.032038 2 .0000137
AUCLAST  LNRESP F | 6.50765  0.032938 1 .0010849

- |
- i
| i
| APPEARS THIS WAY
' |

ON ORIGINAL

Lo
|

8ource:CPST programspk3glei.sas (23MAR9S) (16:28) (1)




| 4

b : | :

i ‘ ! [

. Mcdﬂcino co. 16:28 Monday, March 23, 1998
Analysis of Log-irlnuforicd Pharmacokinetic Parameters
' {95% C.I.'s for least squares treatment means and

' 90% C.1.'s for differences between treatments i i |

Analysis withOUT treatment and period interaction
: I

0B8S  PARAMETE DIFF LSMEANNY LSMEAND1 SED P Pt P2 PROB T
| - |
1 AUCINF 0.0701704 9423,4303452_ 5060.0924656 ; 0.0408324 0.1168 0.000 0.002 eGuiv 1.719
2 AUCLAST 0.0750211  £800,9182179  §103.3331277 0.0462961 0.133 0.000 0,004 equiv 1.621
08s ™ T2 LOSCIN U9SCIN L9SCID U9scID ADIFF ALSOCI fusoct
‘ |
o |
1 7.184 3,748 8018.5792304 6058.9334160 §607,8828180 6394.0800013 107.27 99.62 115.51
2 6.442 3.200 $116,2321313 5914.5205952 4746.4506634 5487.0493469 107.79 99.19 | - 117.13
i
| ( by f : I I
\ ! i ' .
' APPEARS THIS WAY |
0N ORIGINAL \ {
i 1
LOSCIN = Lower 95% C.I, for Numerator Treatment Mean U9SCIN = Upper 95% C.1. for Numerator Treatment Mean
1.9SCID » Lower 95% C.1. for Denominator Treatment Mean U9SCID = Upper 95% C.I. for Denominator Treatment Mean
L9OCI = Lower 90% C.I. for Treatment Difference | USOCI = Upper 90% C.I. for Treatment Difference
RLSCC] =

Lower 90% C.1. for Ratio of Treatment Means RU90OCI = Upper 90% C.I. for Ratio of Treatment Means

SOyrco:CPST program$pkiglmi.sas (23MAR98) (16:28) (1)




Pages 22-96 of this Amendment (dated March 25, 1998, NDA 20-873) are not included
in this appendix as this information is also available in the original NDA submission as
well as the archival copy of this amendment.
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Hirulog C93-310, sasrec, recalc. auc values o 16:'40 Tuesday, May 26, 1998 1

| ’ i

CCITTENTS PROCEDURE , ‘

Data Set Name: WORK.A . Observations: 28

Member Type: ' DATA , Variahles: 9 o ; ?
BEngine: veé12 ; ; Indexes: ' () | | '
Created: 16:48 Tuesday, May 26, 1998 Observation Length: 72 | i f

Leat Modified: 16:48 Tuesday, May 26, 1998 Deleted Observations: 0 ' P

Protection: Compressed: NO

Deta Set Type: i ) Sorted: NO |

Label: ) : ) !
-----Engine/Host Dependent Information----- ‘

Data Set Page Size: u}az

Number of Data Sat Pages: 1

Flle Pormat: €07

First Data Page: b

Nax Obs per Paga: ! 113 ;

Obs in Firxst Data Pngell as ! ‘

File Kame: /twp/SAS_worka00000B01/a.aad0l

Inode Number: 49 o

Acccss Permission: 1 IW-FeeT-=

Owner Name: | selena

Pile 8ize (bytes): 16384

~eee-Alphabetic List of Variables and Attributes-----

8@ Variable Typse Llen Pos

P Y P Y Y Y Y PR PR LD R L L L Ll

4 . AUCINFQ Num s 24
€  AUCINFT Num X 40
3 aucTQ Num LR U
S | AvCTT Num ] 3 : | |
7 onx Num ] 4 ' P : : i
a2 womM Char s s
s PR Rum ) 1
s sm Char ] 56 '
1 suaJRCT Rum s 0 :
Rirulog C93-310, sasrec, recalc, auc values ' ) ! 16:48 Tuesday, May 26, 1998 2
. i l ' ! .
OBS  SUBJECT  FORM Acrg | Avdno AUCTT AUCINFT QX SEQ  PER
1 101 r €807.40  €997.€7  €827.95  7091.94  1831.40  FPL 1
2 102 r $13¢.56  S5469.40  5146.51  S431.35  1390.60  PFL 2
3 103 ’ $S05.58 | S5825.20  5512.79  5832.41  1396.€0  LPP 3
. 104 r €018.72 | €368.39' €030.94  €380.61  1631.10 . LFP 2
s 108 r 5010.2) ' 5419.43  5020.71  S232.16  1400.90  FLP 1




6 106 r
7 108 r
8 109 r
9 110 F
10 11 r
1 112 r
12 113 r

13 114 r/

14 118 r
1% 101 t

16 102

17 103 L
18 104 L
19 108 L
20 106 L
P 108 L
22 109 L
23 110 L
24 I § 0 L
28 112 L
26 113 L
27 124 L
L

as 118
Rizulog C€93-310 |. sasrec,

CONTENTS PROCEDURE

" Data Set Name: WORK.B

Mewber Type: DATA

3

h
5281.31
6344.15
3936.97
7099.79
6052.56
4974.40

$553.11
€402.11
7392.96
5787.17
4782.20

"6144.08

7800.66
6448.69
5420.22
$677.34
2002.7¢

€036.1)

4217.03

€879.24
7470.18

|
l

'

$633.51
6827.9%4
$341.58
7753.28
6305.07
5154.57

$857.37
6721.36
7634.91
€046.46
s463. 7
€398.10
8056.77
€774.16
$088.30
€126.62
$393.26
€197.77
ans.42

7196.80
8244.14

recalc. auc values

{

|

Engine: ) vela

Created: 16:48 Tuesday, May 2¢, 1998
Last Modified: 16:48 Tuesaday, Hl¥ 26, 19%9%8
Protection:

Data Set Type:

Label: ‘

|
--<~-Engine/Host Dop.ndeét Information-----

Data Set Page 8ize:
Number of Data Set Pages:
File Pormat:

Fixst Data Page:

Nax Obs per Page:

Oba in First Data Page:
File Nawe:

Inode Number:

Access Permission:
Ownex Nawe:

File Size (bytes):

16304
1
€07
1
127
as

/twp/SAS_worka00000L01/b. a8d01

s1

TWeLsalea

selena
24576

5230

5810
4791
€15S
7823
(111}
S$44S
$686
8037
6054
4227

€906
7488

.84 S378.3S 1404 .40
1 6352.38 €802.79 1644 .50
3952.59 ‘4545.24 1129.10
7114.68 7768.06 1761.30
€065.08 €317.59 1604.00
4984 .64 5164.80 1291.70

. ' . 710.60
$582.68 5861.93 1805.70
€409.45 €809.55 1615.96
7416.81 7658.77 2056.40

.17 6054.20 1851.50
.46 $472.97 1188.00
.57 6384.18 1606.70
.48 8079.5¢  2279.10
.65 €790.11 1691.30
.48 5906.44 1628.70
.26 6135.54 1487.00
.1 8449.27 2011.70
.44 €216.08 - 1575.00
.51 4395.:0 1155.40
. . 589.40
.86 7183.08 2207.90
.81 8262.50 2017.42

Observations: 28
Variables: 16
Indexes: 0

Observation Length: 1208
Deleted Observations: 0
Compressed: NO
Sorted: YES

N W et DWW NN WD W W

16:48 Tuesday, May 26, 1998

3




I

4 AUCINFQ Num I8 24
3 AUCINFT Num (] 40
3 alCTQ Num 8 1€
3 AOCTT Num s 12
7 CMAX Num s 48
1 FORM Char s s !

13 LAUCINFQ Num ] 96

V) LAUCINFT  Num s 104

10 LAUCTQ Num. s 72

1 LAUCTT Num s 30

12 TOMX Num (] 1)
) PER Num . 64
s SEQ Char ] 56

16 SRON Num s 120
1 SUBJECT Num s 0

18 TREAT Num [ 112

e----Sort !n!ozution--f—-

Sortedby: TREAT SUBJECT
validated: YES \ ! ]
Character 8Set: ASCIX ' .

Hirulog C93-310, sasrec, recalc. auc values

0BS SUBJECT FORM AUCTQ AUCINFQ AUCTT AUCINFT = OfAX SEQ PER
1 101 P €807.40 €997.67 €827.95 7051.94 1831.40 FPL 1
2 1202 P 5234.56 5469.40 5146.51 5481.35 1390.60 PFL 2
3 103 P SS0S.58 5825.20 S512.79 5032.41 1396.60 LPF 3
4 104 P 6018.72 €368.39 6030.54 €380.61 1631.10 LFP 2
s 108 P 5010.2) 5419.43 5020.71 5282.16 1400.50 FLP 1
¢ 106 P 5281.31 5633.51 5290.84 5578.3% 1404.40 PL? 3
7 108' P  €344.15 6827.94 €352.38 €802,79 1644.50 FPL 1
¢ 109 P 13336.97 S341.58 3952.59 4545.2¢ 1129.10 PLF 3
s 120 P 7099.79 7753.18 7114.68 7768.0¢ 1781.30 FL? 1
10 11 P | 6052.56 cios.ov €0€S.08 €317.59 1604.00 PFL 2
f1 112 P 4974.40 5154.57 4984.64 5164.80 1291.70 LFP 2
12 13 ¢ e . . . 710.60 LPF 3
23 124 P S$553.11 $857.37 $582.68 S861.93 1805.70 PFL 2
14 115 P 6402.11 6721.36 6409.435 €809.55 1615.96 FLP 1
35 101 L 7392.36 7534.%1 7416.81 7658.77 206.40 FPL 3
3¢ 202 L $787.17 6046.46 5810.77 €054.20 1851.50 PFL 3
17 103 L  4782.20 5463.71 4791.46 5472.97 1188.00 LPF 1
28 104 L  €144.08 639810 6155.57 €384.18 1606.70 L¥P 1

LAUCTQ

8.82577
8.5437S
8.61352
8.70263
8.51924
8.57193
8.75529
8.27817
8.8€782
8.70824
0.5120€

8.62211
8.76438
8.90828
8.66340
8.47266
8.72324

LAUCTT

8.82878
8.54607
8.61483
8.70466
$.52133
8.57373
8.75658
8.28213
8.86992
8.71030
8.51412

8.62742
8.765S3
8.91150
8.66747
8.474%9
8.72511

, 1€:49 Tuesaday, May 26, 1998

LOMAX ' LAUCINFQ LAUCINFT TRERT SEQN

!

9.51284] 8.85333 0.06671 % 1 ,
2.23749 8.60692 8.60911 1 2 '
7.24180 8.6699S 8.6711% 1 3
7.39701 8.75910 8.76102 1 4 ‘
7.24487 8.59775 8.57209 1 s
7.24737 8.63649 08.62665 1 €
7.40519 8.8287¢ 6.82509 1 1
7.02918 8.58320 8.42184 1 ¢
7.48510 8.95506 8.95778. 1 'S
9.38026¢ 6.749%11 8.75109 1 2
2.16371 8.54764 8.549%62 1 4
€.56611 . 1 . 1 3
7.49870 §.67546 8.67623 1 2
9.38768 $.81308 8.82608 1 g
9.62071 8.9404% 8.%4361 2 1
7.82375 8.70723 8.70851 2 2
7.08003 8.60588 8.60758 2 3
7.38194 8.76376 8.7€1%8 2 4

4




, . : ' |
' |

19 105{ L 7800.€66 8056.77 7823.45 8G79.56 2279.10 FLP 2 8.96€196 8.96488 7.73154 0.99427 8.99709 2 S

20 106 L 6448.69 6774.16 €464.65 6790.11 1691.30 PLF 2 B8.77163 8.77410 7.43325 0.82087 8.82322 2 6

21 108 L 5448.22 5888.30 5445.48 S206.44 1628.70 FPL [J 8.59937 8.60254 7.39554 8.68072 8.68380 2 1

22 109 L 5677.34 6126.82 5686.2¢ Ci)Q.SG\ICBT.OQ PLF "2 8.64424 8.64581 7.30452 8.72040 8.7218S 2 € \
23 110 L 2002.74 8393.26 8037.73 8449.27 2011.70 FLP 2 8.98754 8.99190 7.60674 9.02518 9.04184 2 S i
a4 11 L €036.13 6€197.77 60S4.44 €216.08 1575.00 PFL 3 8.70552 8.70855 7.36201 8.73194 08.734989 2 2

as 112 L 4217.03 4385.42 4227.51 4395.590 1155.40 LFP 1 8.34689 8.34937 7.05220 0.38604 8.3884) 2 4

26 113 L . . . . 589.40 LPF 1 . . 6€.37%11 . . 3 3

27 114 L 6879.24 7196.80 €50€.86 7153.08 2207.90 PFLL. 3 8.83626 8.84027 7.69980 8.88139 8.87530 2 a2

as 118 L 7470.15 8244.14 7488.51 8262.50 2017.42 FLP 2 8.91867 8.5211) 7ﬂ‘0957 9.01726 9.019%48 a H !

iiirulog €93-310, sasrec, recalc. auc values 16:40 Tuesday, May 26, :199! S
General Linear Nodels Procedure
Class Level Inforwation

Class Levels anpel ‘

|
! | | |

PRR 3 123 L
! i
| TREAT 2 112 J o ‘, J
, !
SEQN ¢ 123456

Rumber of cbaservations in data set = 28

|

Group Obs Dependent Variables

1 a8 OAX LOMX
!

2 2€ LAUCTQ LAUCTT LAUCINFQ umcnm

ROTE: Variables in each group ar’o consistent with respect to the presence or absence of missing values.
, i

Rirulog €93-310, sasrec, recalc. auc values . 16148 Tuesday, May 26, 1998 €
General Linear Models Procedurs o | ' ' ‘

Dependent Variable: OGX | |

Source or ! Sum of Squares Mean Square P Value Pr > P

Model | __ 16 3884795.63237467 242799.72702342 7.60 0.0008

Rrror ‘ 1 : 331614.68332534 31964.97121139
i
: ) |




Cnrrected Total

Source

sEQt
PER

TREAT
PER*TPEAT
SUBJECT (SEQN)

27
R-Square

b.917002

Dr’

l

ANE LG

4236410.31570001
c.v.

11.38169

Typs III SS
|

568300.35950239
2282€9.6969713%
189284.25150268
132745.1€27712¢
810579.03251009

Root MSE

178.78750295

Mean Square |

113660.07190048
114134.84848562
189284.25150268

€6372.50138563
135096.50541835

Tests of Rypotheses using the Type IIT MS for SUBJECT(SEQN) asian error term

SEQN

General Linear Models Ptoceduro

DF

Dependent Viriublo:

Source
Model '

Corrected Total

PER*TREAT
SUBJECT (SEQN)

pr
16
1
27
R-Square

br

: Type III §S

$50300.359502)9

’Hirulog C93-310, sasrec, recale. auc vnlvo-

Sum of Squares
2.36€475381

[ 0.10965427
| 2.47440808
c.v.

1.363799

_Type 1II SS

0.42683937
10.09827970
1 0.04460744
! 0.07291938
0.64183654

Mean Square

,113660.07190048

‘Mean Square

0.1477971

0.00996887

Root MSE

0.09984273

Mean Square

0.08536787
0.0491398S
0.04460744
0.03645969%
0.1069727¢

Tests of Rypothesas using the Type 1I1 MS for SUBJECT(SEQN) as an error term

i
:

F Value
3.56
3.57
$.92

2.08
4.23

F Value

0.84

P Value

14.8

P Value

0.5¢
4.9
4.47
3.66
10.73

CMAX Mean

1570.83500000

Pr > P
0.0370
0.0€38

0.0332
0.1710

Pr>PF

16:48 Tuesday, May 26,. 1998

PraP

0.0001

LCMAX Mean

7.32092047

Pr > P

0.001¢
- 0.0296
- 0.0580
| 0.0606
0.0008

0.0189

7




Source DF

SEQN S ‘

Hirulog C93-310, sasrec, recalc. auc values.

‘Genaral Linear Models Procedure
Least SQquares Means

TREAT aax staxexr  pro> |T|
LSMEAN LOMEAN  HU:LSMEANeO
1 1412.33793 s1.40468 0.0003}
2 1578.48231 $1.4C468 0.0001
TREAT rLoax std Bex Pr > |T|
LSMEMR LSMEAN  HO:LSXRAN=0
1 7.3302025¢  0.02875129 0.0001
2 7.31093770  0.02875129 | 6.0001

'
'

Hirulog ©93-310, sasrec, recalc. .ue:’vnluu

General Linear Models Procedure
Least Squares Neans

sEON onx std Erx pr > ||
LSMEAN rmsntan RO :LSMRAN=0
1 1641.44595  151.07406 | o.0002
2 1769.44290  118.61223 - 0.0002
3 1063.25081  127.59343 0.0001
4 1607.26113  124.96027 0.0001
5 1706.32581  122.80507 0.0001
¢ 1184.72620  129.507M1 0.0001
SEON LOMX stamxr  Pr> |T|
LSMEAN LSMEAN  HO:LSNEAN0
1 7.38976175  0.08436633  0.0001
2 7.47433208  0.06623823 0.0001
3 €.88975131  0.07125374 0.0001.
4 7.38683599  0.06978326 0.0001
s 7.39421331  0.06857970 0.0001

Type III SS

0.42683937 '

Nean Square
0.085316787

l

Pr > |T| Ho:
LSMEAN1=LSMEAN2

0.0332

'Pr > |T| HO:
LENEBAN1 «LSMEAN2

0.0580

P
PTr > |ri HO: LSMEAN(1)=LSMEAN(j)
/3 1 2 3 4

. 0.4822
0.40822
0.0264
0.8748
0.7236
0.0569

0.0264
0.0042

0.8748
. 0.3043
0.0042 0.0062
0.3043
0.75321

0.017S

0.0062
0.0080
0.4763

0.6446
0.0613

AN S WM

Pr > |T| HO: LSMEAN(i)=LSMEAN(})
i/9 1! 2 3 4

. 0.4079 0.0022
0.4079 . 0.0002

1 0.9807
2

3 0.0022 0.0002i .

4

s

0.3202
0,0002
0.9807 0.3202' 0.0002 .

0.9652 0.4771 0.0008 0.9507

F Value

0.7236
0.7521
0.0080
0.6446

0.0069

0.9652
0.4772
0.0008
0.9507

Pr > PF

0.5887

!

16:48 Tueaday, May 26, 1993

16:48 Tuesday, May 26, 1998

0.0569
0.017% i
0.4763
0.0613
0.0069

0.0290
0.0071
0.0534
0.0233
0.0052




1

b

\

6 7.084767137 0.07232275 ., 0.0004 6 0.02950 0.0071 0.0534 0.0233 0.0052

NOiE: To ensure overall protectjon lewe., only probabilities associated with pre-planned comp‘ar!.lons should be used.
. i

Hizulog C93-310, sasrec, recalc. auc vaiueo
General Linear Models Procedure | ;

|
Dapendent Variable: LAUCTQ ’

‘ |
Source ) B'L of Squares Mean Square
Model 18 i 0.70564627 | | 0.04704308
Brror 10 : 0.09821445 ‘ 0.00982145
Corrected Total .28 . ©.80386073
i
R-Sqiat“ ; cv. Root MSE
|

0.877822 1.141011 0.09910321
Source br Type III SS ' Mean Square
SEQN 4 0.17908329 0.04477082
PER ‘2 0.07939145 0.03969572
TREAT 1 0.02292346 ! 0.02292346
PRR*TREAT 2 0.07620878 i 0.03810439
SUBJECT (SEQN) L] 0.18872996 0.03774599

'l'u'u of Rypotheses using the Type III NS vtot SUBJECT (SEQN) as an error term
Source pr Type III SS o H;un Square
sSEQM ' ¢ .ij 0.17908329 0.04477082
‘Birulog €93-310, sasrec, recalc. auc values

General Linear Models Ptocoduio ’ ;
SN

*
. Dependent Variable: LAUCTT

Source B ) J Sum of Squares Mean Square

Model 18 ‘ : 0“7011§I22 0.04714380
i

Error 10 o 0.09765608 0.00976561
| I
|

P Value

4.79

F Value
4.56
4.04
2.3

3.08
3.84

L Value

1.19

F Value

4.83

'

{

I

s _ :
16:48 rreaéay. May 26, 1998 10
| o

PE> P

0.0083

LAUCTQ Mean

8.68555993

Pr > P
0.023¢
0.0817
0.157¢

0.0566
0.0334

|
| P2 > P
0.4182

16:48 Tuesday, May 26, 1998 11

Pr>1"?

0.0081




Corrected Total

Source
sEON
PER
TREAT

PER*TREAT
SUBJECT (SEQN)

as

R-Square

0.878660

!
br

nBENe

0.80481430

| . C.v.

1.137420

' Type III SS !

0.17905943

0.07962093

0.02325703
0.07578440

0.18873639

Root MSE

0.09882109

Mean Square

0.0447648¢
0.03981046
0.02328703
0.03789220
0.03774728

Tests of Rypotheses using the Type III NS for SUBJECT(SEQN) as an errqr term

Source |

UL

. or

4

Type III 88

0.179059%43

Hirulog €93-310, sasrec, recalc. auc values

General Linear

Dependent Variable: LAUCINFQ |

‘Source

Model

Rrror

' Corrected Total

8Source

SEON

PER

TREAT
PER*TREAT
SUBJRCT (SEQN)

DP
18
10
as
n-8qu-t7
0.854199

[ S

1s Procedure

Sum of Squares

0.54042730
0.09224404
0.63267134

c.v.

1.097343

Type III 88

0.1372244¢
0.05196219
0.02424112
0.03624805
0.314243884

Mean Square

0.04476486

Mean Square
0.03602849

0.00922440

Root MSE

0.09604376

Mean Square

0.03430611
0.02598110

0.01424112

0.01812402
0.02848777

Tests of Hypotheses using the Type III NS for SUBJECT(SEQN) as an error term

F Value
4.58
4.08
2.38

3.0
3.87

P Value

1.19

P Value

in

P Value

3.2

2.82 .

1.54
1.96
3.09

LAUCTT Mean

8.60817767

Pr>"r
0.0232
0.0507
0.1538

0.056¢
0.0328

Pr > P

0.4202

Pr>?

0.017S

LAUCINFQ Mean

8.7523099%4

Pr > P

0.0419
0.1071
0.2424
0.1907
0.0608

|

16:48 Tuesday, May 26, 1998 12




source - DF | Type II SS

. i | . .
SEQs . C T 2.13722446

| o ‘ |
Hiruleg €93-310, sasrec, ! vecelc. auc values

General Linear Models ¥rocedure
Dependent Variable: LAUCINFT

SuL of Squares

Source DPF
| [
Model s ! 0.63585348
Error 10 0.09413334
Corrected Total as 0.72998682
R-Square C.V.
0.871048 1.109209
: . | !
Source DP ' :‘ Type xxr ss
!
SEON 4 " 0.1592€557
PER 2 0.07131062
TREAT 1 0.02453320
PER*TREAT 2 0.04941797
SUBJRCT (SEQN) [3 0.1652183¢

Mpan Square

0.03430611

Mean Square
0.04239023
0.00941333

i
Root MsSE

0.09702234

Mean shuure
0.03981€39
0.03565531
0.02453320
0.02470898
0.03304367

Tests of Hypotheses using the Type IIT NS for SUBJECT(SEQN) as an erxor tc'nm

Type III SS
0.15926557

Source _ or
-1 e 4

| :
Rirulog C93-310,  sasrec, z‘ncnlc. auc values
* {
General Linear Models noccldun ' ‘
Least Squares Means | : ‘

LAUCINFQ

Mean Square

0.039581639

TREAT LAUCTQ LAUCTT LAUCINF?
LSMEAN LSMEAN LSMERAN LSMEAN
1 Non-ast Non-est

Non-est ' : Non-est

51

‘, F Value

1.20

F Value

4.50

4 Value
4.23
3.1
z.ﬂx

, 2.62
’ 31.51

F Value

1.20

Pr > IF

| 0.4122 ﬁ

16:48 Tueaday, May 26, 1998 13

¢ I

Pr > P

[
0.010S

" N
LAUCINFT Mean

8.74698726

Pr>pP)
0.0293
0.0596
0.1375

0.1212
0.0431

Pr>"Pr 1

0.412

.

1€:48 Tuesday, May 2€, 19598 14




2

Rirulog €93-310, sasrec, recalc. auc values

i
*on-est

Non-est

General Linear Models Procedure
Least Squares Means

SEQN

g ANBSWNM 1; L B I

anewN M

RSN M .la

LAUCTQ
LSMEAN

8.66932154
8.71853321

Non-est
8.72153440
8.66370094
8.42991048

LAUCTT
LSMEAN

8.67209480
$.72181€3%

Non-est
8.7334107¢4
8.66695501
8.43211492

LAUCINFG
LSMEAM

8.76457127
8.75209218

Ron-est
8.72534349
8.77699168
8.58188202

!

LAOUCINFT
LSMEAN

8.75290788
3.75133746
Ron-est
8.7347€024
8.74620062
$.53829%45

Std Brr
LSMEAN

0.080612422
0.06766127

0.07496174
0.07066414
O.Q?513332

i
i
I

std Brx
LSMEAN

0.08038473
0.06746866¢

0.07474834
0.0704€6230
0.0749199%4

Std Exx
LSMERAN

0.0781258S
0.06557247

0.07364757

0.06048264
0.07281434

Std Brr
LSMEAN

0.0785215¢
0.06624058

0.07338777

© 0.06910041

0.07355624

Pr > |T| EAN (1) «LSMEAN ()
HO:LSMEAN&D ./9 1 2 3 4
0.0001 1 . 0.6201 . 0.6697
0.0001 2 0.6201 . . 0.9728
. T .o . .
0.0001 4 0.6697 0.9725 . .
0.0001 S 0.9556 0.6370 0.6%12
0.0001 € 0.0718 0.0402 . | 0.0415
P » |T|  Pr > |T| HO: LSMEAN(i)=LSMEAN(]})
HO: a0 1/3 | 1 2 3 4
. .
0.0001 1 . 0.615¢ . = 0.6741
0,0000 2 0.615¢ . . | o.s8s3
. 3 . . . .
0.0001 4 0.6741 0.9853 . .
0.0001 S 0.9592 0.6358 0.6579
0.0001 € 0.0706 0.0392 . 0.0412
Pr > |T|, Pr > |T| HO: LSMEAN(1)=LSMEAN(])
RO:LSMEAN=O  1/3 1 2 3 4
{ 0.0000 1 . 0.0962 . 0.7404
A 0.0001 ‘2 0.8962 . . 0.7522
. 3 . . . .
0.0001 4 0.7404 0.7522 .
£.0001 S 0.8989 0.8242 . 0.6767
0.0001 € 0.1440 0.3822 . 0.2628
! |
| pe > |7| Pr > |T| HO: LSMEAN(1i)=LSMRAR(])
qo:nsutan-o 1/3 1 a 3 4
! 0.0001 1 . 0.9864 . 0.8786
0.0001 2 0.9864 , . 0.8461
. 3. | . .
0.0001 4 0.8786 0.8461 . .
0.0001. S 0.9452 0.9638 . 0.9268
0.0001) € 0.0950 0.2061 . 0.1388

Nof-est

y

Pr > |T| HO: LSM

Non-esc

i s

0.955¢
0.6370
0.6512

0.023S

0.9592
0.6358

0.6579

0.0227

0.8589
0.8242

0.6767

0.0444

0.9452
0.9638

0.9268

0.0358

0.0718
0.0402

0.0418
0.0238

0.070¢
0.03%3

0.0412
0.0227

o

v

0.1440
0.1822

0.2628
0.0444
‘

0.0950
0.1061

0.1380
0.0358

-

16:48 Tuesday, May 26, 1998 1§ !




0

R . ' ]
NOTE: To ensure overall protection level, only probabilities ansociated Yith pre-planned comparisons should be used.
i 1 ,

i
Hirulcg C93-310, sasrec, recalc. auc vanl

TREA™ =1l |
Variable Mean cv .
SUBJECT  108.0714286 4.2061161 |
AUCTQ $701.61 1§.1vsoosa
AUCINFQ €128.82 12.6736132
AUCTT $714.7 15.1473214 i
AUCINTT €070.52 14.7511250
QWX 1474.13 20.4472468
PER 1.9285714 42.9710038
LAUCTQ 8.6372998 1.8319730
LAUCTT 8.6396459 1.0263798
LOMAX 7.27123S9 3.3809944
LAUCIND®Q 0.7135927 1.4185253
LAUCINFT 8.7011149 1.703007
sEON 3.5000000  49.803381
TREAT=2
Variable Mean oV
SUBJECT  100.0714286 4.28611€1
AUCTQ €312.02 18.4154040
AUCINFQ €677.42 17.7491041
AUCTT €331.50 18.4533729 |
AUCINFT €€89.12  17.8194950 .
OMmX 1667.5¢  27.7987450
PER 2.0714286 40.0002311
ugg 8.7338201 ' 2.1998%¢8 '
LA 8.736709S 2.203152%
! LOMAX 7.3706210 - 4.7887073
LAUCINFQ 3.7%911872 2.1030950
LAUCINFT 8.792859¢ 2.1067589 ; ,
8BCON 3.5000000  49.83033811 '

'

Hirulog €93-310, na:"c, recale. auc values !

OBS SUBJECT FORN AUCTQ ACUCINFQ AUCIT AUCINFT OCMAX SEQ PER LAUCTQ

) |

16:48 Tuesday, May 26, 1938 16

| ' t
. 1
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LAUCTT LOWAX uixcrm LAUCINFT TREAT SEQN
i ; '




1 mn1 r
2 1n2 r
3 103 r
4 3104 r
S 108 | 4
s 106 r
7 108 r
8 109 r
% 110 r
10 11 r
11 112 r
12 11 r
13 114 r
14 118 4
1S 101 L
¢ 102 L
17 103 L
¢ 104 L
1% 108 L
20 106 L
21 1us L
22 109 L
23 110 L
¢ 11 L
as 112 L
a¢ 113 L
27 114 L
as 118 L

€807 40
51134.56
5505.58
6018.72
5012.23
5281.31
6344.15
3936.97
7C99.79
€052.56¢
4974.40

$583.11
6402.11
7392.96¢
$787.17
4782.20
6144.00
7800.66
€440.65
$420.22
$677.34
8002.74
€036.13
4217.03

€879.24
7470.15

6997.67
5469.40
5825.20
6368.319
5419.43
$633.51
6827.94
5341.58
7753.18
6305.07
5154.57

$857.37
€721.36
7634.91
€046 .46
5463.71
€39A.10
0056.77
€774.16
s888.30
6126.62
9393.2¢
$197.77
4385.42

7196.80
8344.14

€827.95
5145.F1
$512.99
€030.94
$020.71
5290.84
€352.38
3952.59
7114.68
C065.08
4984.64

$582.6¢
€409 .45
7416.01
$810.77
4792.46
€155.57
7823.48
€464.65
5445.48
$686.2¢
3037.73
6054.44
4227.%1

€%0€.8¢
7488.51

[7091.94
5481.3%
5832.41
6380.61
$282.16
5578.35
6802.79
4545.24
7768.06
€317.59
5164.80

$8€1.93
€809.5S
7658.77
€054.20
$472.97
€38¢.18
8079.5¢
€§%0.11
$906.44
€135.54
$449.27
€216.08
4395.9%0

| .
7183.09
8262.%0

Hirulog €93-310, sasrec, recalc. auc vuluuy

General Linear Nodels Procedure
Class level Information

Class Levels

PER 3
TREAT 2
sBon R

14

Number of cbaervations in data set = 28 |

Group Obs Dependent Variables

1 28 OMAX LOMAX

Values

123

12

12345¢

\

/

i
i
i

18211,
1390,
.60
1631.
1400.
.40

1396

1404

1644.
1129.
1781.
.00

1604

1291,
710.
180S.
1€15.
2056,
desa,
11908,
1606.
.2279.
1681.
1628.
1487.
2011.
1578.
1158,
sa9,
2207.
2017.

40
60

10
950

50
10
30

70
({]
7C
9¢
40
50
00
70
10
30
70
00
70
00
40
40
%0
42

LPF

PLF

PLF
FLP
PFL
LPF
PFL
FLP

B bt s ot WA R W N W RN R W W N W

.828717
.54375
.61352
.70263
.51924
.§7193
.75323
.27417
.86782
8.70824
8.51206
8.62211
8.76438
8.90828
8.66340
8.47266
8.72324
8.9619%6
8.77163
8.59917
8.64424
8.98754
8.70852
8.34689

l:l!‘)‘
8.91867

8.82878
8.54607
8.61483
8.70466
8.52133
8.57373
8.75658
8.28213
8.86992
8.71030
8.51412

8.62742
8.7€553
8.91150
8.66747
8.47459
8.72511
8.96488
8.77410
8.60254
8.64581
9.95%19%0
8.708SS
8.34937

8.04027
8.92113

7.51284
7.23749
7.24180
7.39701
1.24]37
7.24737
7.40519
7.02918
7.48510
7.38026
7.16371
€.56611
7.49870
7.387€0
7.62871
7.5237%
7.08003
7.3819¢
7.73154
7.43328
7.39554
7.30452
7.60674
7.36201
7.08220
€.37%11
7.69980
7.60957

8.853133
8.60692
8.66995
8.75910
8.5977S
8.63649
8.82878
8.58328
8.95586
8.74921
8.54764

8.67546
0.81308
8.94049
8.70723
8.60S88
8.7637¢
8.99427
8.02087
9.68072
8.72040
9.03s518
8.73194
8.38604

8.80139
9.01726

.86671
.60911
.6711)
.76102
.$7209
.62665
.82509
.42184
.95778
.75109
8.54962

8.67623
8.82608
8.94361
8.70851
8.60758
8.76158
8.99709
8.82322
8.68380
8.72188
9.04184
8.73489
8.38843

8.87530
9.01948

R S N N g R N O O O N VU,
VNWLANWAFNAVAWRDHUANWANWVNAMNAUVAS WN M
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2 © 26 LAUCTQ LAUCTT LAUCINFQ LAUCINFT

jNOTt—‘z Vvariables in each group are consisteint with respect to the :presence or absence of missing values.

| .
[ .
Hirulog C93-310, sasrec, recalc. auc values ‘ 16/48 Tuesday, May 26, 1998

' ) .
: i

General Linear Models Procedure 'l i

Dependent Variable: OMAX ‘ ’ : '

Source DF : Sum of Squares " Mqan Square P Value Pr > 1
Model 14 i 3752050.46960342 | 268003. 60497267 9.9 0.000S
Brvor 13 434359, 84609659 37258.44969974
Corrected Total Y 4236410.31570003
. i .
R-Square c.v. ~ Root MSE OMAX Mean
| ; ;
0.885667 12.20802 193.02447953 1570.83500000
Source 1) ‘ Type III1 SS Mean Square ) F Value Pr > P
SEON 3 $73035.79101924 114607.15820385 3.08 0.047¢
PER 2 236297.81703143 118148.90851571 3.17 0.0756
TRFAT 1 222394.37451077 222194.37451077 .97 0.0296
SUB TRCT (SEQN) . $10579.03251008 135096.50541835 3.63 0.024S

T.ltli of Rypotheses using the Type III MS tqt SUBJECT (SEQN) as an errxor gtem

Source or . Type III S8 ' Mean Square ? Value > P
i
SEQN s ' @130:5.19101924 114607.15820385 0.85 0.5622
uimog ©93-310, sasrec, recalc. auc values ‘ 1€:48 Tueaday, May 26, 1993

General Linear Models Procedurs | i‘
. | ’ '
.Dependent Variable: LOMAX ! [
Souxce ‘P \ Sum of 'Squares . Mean Square P Value Pr > P '
. 1 N ' \ ! .

Nodel 14 " 2,29183443 0.16370246 11.66 0.0001

Brror 13 i 0.1825736S 0.01404413
| ’ |

| 1

19

20




{

Corre~ted Total 27 2.47440808 |

R-Square clv. Root MSE \ LCMAX Mean
‘ | : 1 '
0.926215 ‘ 1.61875S 0.11850792 7.32092847
' !
. | . |

Source DrF Type III SS Mean Square F Value Pr > P
SBON s jﬂ.‘ZKSlSZOC . 0.0051?041‘ 6.06 0.0041
PER 2 [0.09963138 0.04981569 3.5 0.0590
TREAT 1 0.05617003 0.05617003 4.00 ‘ 0.0669
SUBJECT (SEQN) €

0.64101654 0.10697276 7.62 0.0012

Tests of Rypotheses using the Type III MS for SUBJECT(SEQN) as AT error ter:ui

Source ' or _ ‘rypo III 88 Mean Square F Value Pr > P
SEQN H ' | OJZS!SZOG ‘ 0.L8517041 k 0.80 0.589%7
Rirulog C93-310, n-m} " recale. aue 'vulm.‘ : ‘ 16:48 Tueaday, May 26, 1958 21

General Linear Models Procedure !{ .
Least Squares Means ‘

TREAT onx std Exr Pr > |E| pr > |T| HO:

LSMEAN LSMEAN  HO:LSMEANeO LSMEAN1eLSMEAN2
1 140S.79478 $5.46798 0.0001 0.0296

© 1585,02545 55.4679S 0.0001
i

TREAT LOGX stamrd  Pr > |T| Pr > |T| HO:

LSMEAN | LSMEAN HO:LSMEAN«0  LSMEAN1«LSMEAN2
1 7.22557279  0.03405470  0.0001 0.0669 ' ( )
2 7.31564747  0.03405470 0.0001
L4 )
Hirulog C93-310, sasrec, recalc. auc values i ‘ . 16:48 Tuesday, May 26, 19%8 22

General Linesr Models Procedure : " :
Least Squares Means )

SEQN aax std Erx Pr > |T| Pr > |T| HO: LSMEAN(i)=LSMEAN(J)

LSMEAN LSMBAN HO:LSMEAN=) i/} 1 3 3 4 H €




1682.84529
1642.60788
1015.944:.4¢
1442.61176
1280.47550
1307.97514

A WVMS Wi

§

LOMAX
LSMEAN

7.430258%3
7.30914558
€.04347271
7.26€297410
7.82567739
7.17213548

NN N

NOTE: To ansure overall protection lavel, only probabilities associated with pre-planned comparisons should be used.

i

I
140.85500
85.71545
100.71980
101.i23756
92.124170
107.693133

std Brr
LSMEAN

v.08648078

- 0.05262524
'0.06183721

0.06215508
0.05669344
0.06611862

.0001
.C001
.0001
.0001
.0001
.0001

o0 o O_—O“O

pr > |T|
HO: LSG\’N-O

0.0002
0.0001
0.0001
0.0001
0.0001
0.0001

Rirulog C93-310, sasrec, recalc. auc ;vgluq'l

General Linear Models Procedure

Dependent Variable: LAUCTQ

Source
Model
Brror

Corrected Total

PER
TREAT
SUBJECT (SEQRY)

13

12

as

R-Square

0.783018

|

pr I

(I g

. 0.8138
0.0p16
0.13%9
0.2682
0

.0872

2

.8138

.000S
.1666
.09504
.0237

oD acC

0.0016
0.0005

0.0117
.0001
0.0739

o

0.1550
0.1666
0.0117

0.0051
0.3896

Pr > |T| HO: LSMEAN(i)«LSMEAN({J)

i/3 1

0.6956
0.0G601
0.1452
0.3796
0.0389

NV & WM

Sum of Squares

0.62943749

0.17442324

0.80386073

I
A2

1.388078

{ Type III SS

0.17590686
0.06345242
0.05076866
p.1.87299‘

2
0.6956

0.0001
0.1561
0.1110
0.0180

3

0.0001
0.0001

0.0004
0.0001

0.003S :

‘ N

0.1452
0.1561
0.0004

0.0089
0.3459

Mean Square

0.04841827

0.01453527
t

Root MSE

I 0.12056231

Mean Square

0.04397672
0.03172621
0.05076866
0.03774599

Tests of Rypotheaes using the Type III MS for SUBJECT{SEQN) as an error term

,0.0017

.2682 0.0572
.0904 0.0237
.0001 0.0739
.00S1 0.38396
0.0017

o000

|
H 6

0.379¢ 0.0359
0.1110 0.0180
0.0001 0.003S
0.0059 0.3459
o 0.0016
0.0016 .

P Value

3.33

|

16:48 Tuesday, May 26, 1958 23
\

Pr>r

0.0725

LAUCTQ Mean

0.6855599]3

Pr > P

0.0611
0.1554
0.0862
0.0815

!




Source DF . "h/pe I11r ss Mean Square ¥ Value Pr > F
' : i ;

SEQN 4 0.-1759?6’8‘5 . ‘ . 0?04397872 1.17 0.4252

Hirulog C93-310, sasrec, recalc. ‘auc values , 16:48 Tuesday, May 26, 1998 24

General Linear Models Procedure ' i

Dependenc Variable: LAUCTT ‘ ‘ ‘ |

Scurce ‘ pr Sum of Squares ' Mean Square ‘F Value . XN |
Model 13 0.63137382 , 0.04856722 : 3.36 0.0218
Brror 12 . 0.17344048 0.01445337
. |

Corrected Total s ! 0.80481430 '

R-Square ! | c.v. Root MSE LAUCTT Mean

‘ ,
‘ |

0.784496 1.303748 | ' 0.12022218 ' 9.60817767
Source 1) 2  Type III SS .. Mean ‘Square P Value Pr > P
SEoN 4 0.17594733 0.04398683 3.04 0.0602
PER 2 0.06370993 0.03185497 2.20 0.1530
TREAT 1 0.05124388 0.05124388 3.88 0.0842
SUBJRCT (SEQN) s 0.18873639 0.03774728 2.61 0.0803

Tests of Rypotheses using the Type III MS toi‘ SUBJECT(SEQN) as an error term

Source pr | Type ;I\I 8s Mean Square F Value ' PX>P

SEQN ¢ | C0.17594733 0.04398683 1.17 0.4251

Rirulog €93-310, pum. m?c. aue val\_an | ' , 16:48 Tuesday, May 2€, 19%¢ 2§
General Linear N?d.ll Procedure ' ' , , :

Dependent Variable: LAUCINFQ ; | " | |

l'o\u:e: ‘ | | Sum of Squares Mean Square P Value Pr> P |

Model 13 0.50417928 . 0.03878302 3.62 0.0164

Brror 12 . 0.42849208 0.01070767

Corrected Total 25 0.63267134




' | , I
' ' |

i \ ! .
R-Square o C.vV. RTot MSE : LAUCINFQ Mean
o

0.796?05 1.182282 ' ' 0.10347789 C 8.7523899%4

i .
Source DF ) Type III SS Mean Square i P Value Pr > F
SEQN ‘ 4 { 0.13406481 | 0.03351620 ' 3.13 0.0558
PER 2 . 0,043082684 0.02191342 2.08 '0.1719
TRFAT 1 0.03022247 ) ‘ 0.03022247 2.82 | ! 0.1188
SUBJECT (SEQN) 5 0.142430884 0.02848777 2.86 0.0766€

|
Tests of Rypotheses using the Type III NS for SUBJECT(SEQN) as an error term'
- 1

Source pr Type III S8 Mean Square P Valus P > P

. ' B |
SEQN . 4 T 0.13406481 ©.03351620 | 1.18 0.4213 ‘
Hirulog €93-310, sasrec, recalc. auc values . 16:48 Tuesday, May 26, 1998 26

Genersl Linear Models Procedurs |

D.pendent Variable: LAUCINFT I ) ) i

. i
Source br Sum of Squares Mean Square P Value Pr>P
! ;
Model 13 0.58643551 0.04511042 .77 . 0.0140 ,
Rrror : 12 , 0.14355131 0.01196261
. ! |

Corrected Total 2s 0.72998682

R-Square c.v. Root MSE LAUCINFT Mean

0.803351 , 1.250416 " 0.10937371 8.74698726

‘ | . , ’

Source oF ~ Type 111 S8 Mean Square I ® value \. P> P
p— . 0.15514483 0.03878621 3.24 0.0507
PER 2 0.05993234 0.02996617 2.50 0.1233
TREAT : 1 0.04708177 0.04708177 3.9¢ 0.0706
SUBJECT (SEQN) ' 5 0.16521836 ‘ 0.03304367 2.76 ‘ 0.0693

Tests of Rypotheses using the Type III NS for SUBJECT(SEQN) s an error term ‘ 3

Source ' pr Type III SS ' Mean Square r Vaiue Pr> P

. SBON 4 ¢ 0.15514483 0.03!7’621 $1.17 0.4222

|
| . I3
'




Hirulog €93-310, sasrec,

General Linear Models Procedure
Least Squares Means

TREAT

Hirulog C93-310, sasrxec,

LAUCTQ
' LSMBRAN

Non-est
Non-est

|

LAUCTT
LSMEAN

Non-est
Non-eat

Geaneral Linear Models Procedurs
Leaat Squares Means

SEQW

a. WD WM a AN WN -

- W N

LAUCTQ
LSMEAN

8.7221986¢8
8.€385817¢4

Non-est
8.57287938
0.80408339
8.52568839

LAUCTT
LSMEAN

8.7245067¢
9.64173920

Ron-est
$.37515169
8.806913238
8.%52797000

LAUCINFQ
LSMEAN

8.78990031
$.60583190

Hon-est
§.62302398

Std Exr
LSMEAN

0.08354527
0.0548867¢

0.06392178
0.06022696
0.06422009

std Brr |

LSMEAN

0.08330958
0.05473190

0.0637414S

0.06005706
0.06403891

std Brr
LSMEAN

0.07170639
0.0471089S

0.05486167

recalc., auc values

LAUCINFQ
' LSMBAN

Non-est
Non-est

recale. auc ynluoo

Pr > |4|

RO : LSMEANO

0.0001
0.0001

‘l
0.0001
0.0001
0.0001

[
‘ {
Pr > |T|

HO .Lsunr-o

0.0001
0.0001

' 0.0001
0.0001
0.0001

Pr > |7|
noxhsn‘lq—ﬁ

' 0.0001

/' 0.0001

0.0001

1
2
3
‘4 0.1858 O
H
[

LAUCINFT
LSMEAN

Non-est
Non-est

pr > |T| HO:
i1/3 1

cop
0.4264
0.1871 0
0.4487 0
0.0909 O

Pr > |T| HO:
1/3 1

AWVS WWM

. 0
0.4297

0.4445 0
0.09500 0

Pr > |T| HO:
i/3 1

1 . 0
2. 0.2553

3 .

‘i 0.0933 o

LSMEAN (1) =LSMEAN (})
2 3 4
.4264 . 0.1871
. . 0.466¢
.4666€ .
.0745 0.0163
.}79: 0.6230
|
LSMEAN (1) =LSMEAN (})
2 3 4
.4297 0.1858
. 0.4596
L4596 . .
.0742 . 0.0158
.7754 . 0.6221
LSMEAN (1) «LSMEAN (§)
2 3 4
.2553 . 0.0933
. . |l

0.4187

4187 .

0.4487
0.0745

0.0163

.

0.0099

0.4448
0.0742

0.0158

0.0097

€

0.0909
0.1796

0.6230
0.0099

0.0900
0.1754

v.6221
0.0097

.

0.1780
0.6978

0.6639

16:48 Tueaday, May 26, 1998 27
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. - \
S 8.8722595084 0.0516%243 0.0001 S 0.3771 0.0248 . 0.0043 0.0182

6 8.65879252 0.05511971 ) o*ooox € 0.1783 0.6978 .| 0.6639 0.0182 ;

‘ |
sﬁow LAUCINFT, std Erxr pr > |T| Pr > |T| HO: LSMEAN(i)=LSMEAN(]) '
LSMEAN LSMEAN HO:LSMEAN=O 1/j 1 2 R S |’ (3 l

1 8.79694235 0.07579198 0.0000 1 . c.2620 . 0.0849 0.5236 ol.oau i , ‘

2 6.68852563 0.04979306 i 9.0001L 2 0.2620 . . 0.3732 0.0463 0.3194 Pl
3 Non-ast . 8 3 . . . . . .

4 8.61519180 0.05798962 ‘.ooox 4 0.0849 0.3732 . . 0.0069 0.9879 !

s 8.85929104 0.05463770 0.00 S 0.5236¢ 0.0463 . 0.0069% . 0.0117 ‘ {
¢ 8.61387344 0.05826024 0.00 € 0.0834 0.3154 . 0.987% 0.0117 .

NOTE: To ensure overall protection level, only probabilities naoruted Lu:n pre-planned comparisons should be used.
; .
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TREAT=L | | . |
Variable Mean .1 cv
secccsan cescccccnassenssdenannswmnene I
SUBJRCT  108.0714286 4.2861161
AUCTQ 5701.61  15.1760053
AUCINFQ €120.82  12.6€73€132 L
AUCTT  5714.71  15.1473214 ‘ BRI 1S WAY
AUCINFT €070.52  14.7511350 ' LAl
Qux 1474.13  20.4472468 O TSI 51
PER 1.920571¢  42.9718038
LAUCTQ 8.6372998 1.8319730
LAUCTT 8.6396459 1.8269798 [
LOBX | 7.2712389 3.3009944 | ‘ _ | i
LAUCINTQ $.7135927 1.4185253 P : ‘ \ ‘
LAUCINFT 0.7011149 1.7030078
SEQN 3.5000000  49.8031811 l
e Y T L L L L
TREAT=2 ; ‘ '
| | ‘
: R APPER2S THIS WAY
Variable Mean v b o ADIALA AL
cececcscecneccacasccncansnnanne ccccee G':"\‘i R Uli’!n
SUBJECT  200.0714206 - 4.2861161 '
AUCTQ €312.82  18.4154040
AUCINTQ €677.42  17.7491041 ‘ ,
aAvcr? €331.50  18.4533729 o

AUCINTT 6689.12 17.8194950 , '




CMAX
PER
LAUCTQ
LAUCTT
LOMAX
LAUCINFG
LAUCINFT
SEQN

1667.54
2.0714286
8.7330201
8.7367095
7.3706210
8.7911872
¥.7928596 |
3.5000000

Hirulog C93-310, sascec,

OBS SUBJECT FORM AUCIQ

1 10
2 102
3 103
4 104
s 108
¢ 106
7 108
s 209
’ 110

10 11

11 12

12 113

13 114

14 1

15 iot

16 102

17 103

1 204
9 108
o 106

21 108

22 109

a3 110

¢ 1

as 12

2¢ 113

a7 14

a8 115

€807.40
$134.56¢
$50S.58
. €018.72
" $010.23
$281.31
€3¢4.18
3936.97
7099.79
€082.56
4974.4

$553.11
€402.11
7392.%¢
$787.17
4782.20
€144.00
7000.66
64448.69
$428.22
$€77.34
8002.74
€036.13
4217.03

€879.24
7470.15

e errrtUYwYysY T Y NNYTYNNNYn

i
(

27.7987450
40.0082311
2.1995568
2.2031%2%
4.7887873
2,1030950
2.1067589
49.4033811

ceveccvcescscsresccssvscnensmane coasvees

tlcclc . aue vnlu”
[

AUCINFQ

6997.67
5469.40
$825.20
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

NDA 20-873 Submission Date: December 29, 1997
Bivalirudin Injection '

. BRAND NAME: HIRULOG® APR 30 1998
SPONSOR: Medicines Company REVIEWER: Arzu Selen, Ph.D.

Cambridge, MA
(Regulatory Liaison: Quintiles Inc.)

TYPE OF SUBMISSION: Amendment to NDA

Code: 1S

The objective of this review is to request critical assay related information from the Sponsor in
~order to determine whether certain studies are suitable for further assessment.

As review of the Hirulog NDA 20-873 is progressing, several issues were communicated to the
Sponsor for resolution (FDA letters February 11, 1998 and March 17, 1998). The interaction
with the Sponsor on some of these issues is continuing while some has been brought to a
closure. An update on progress-of the issues raised to date are provided in another review
document that is in preparation.

COMMENTS TO BE COMMUNICATED TO THE SPONSOR:

1
A

. Based on information in the hioanalytical Validaﬁbn Report, Appendix 2 of Section 6 of the

Hirulog NDA, the assay used for analysis of bivalirudin is considered to be non-specific
and the accuracy of the pharmacokinetic parameters determined by this analytical method is
questionable. .. The enzyme conjugated monoclonal ‘antibody, DE3, is indicated to be
specific for bivalirudin, its analog H133 and PPAC((D-F)PR). Furthermore, based on

_information in -this validation report, it is likely that DE3 would also cross-react with

fragments of bivalirudin that are formed in vivo and/or ex vivo by cleavage of its amino
acids. “Please provide informition and the supporting data on binding affinity of the
bivalirudin analog H133 and bivalirudin fragments to the antibody, particularly, those that
are expected to be metabolites of bivalirudin and/or its breakdown-products. —

. Please provide a list of all the bivalirudin breakdown products, and information on the

condiiions they were formed and the method(s) used to confirm these products/fragments.

Please indicate the amino acid sequence of PPAC((D-F)PR) that is recognized by the
antibody and please provide background information on PPAC((D-F)PR) and the analog of
BG8967, H133. B :
Please provide the batch numbers of the enzyme antibody conjugates used in the analyses-of
al' bivalirudin studies as well as their stability and activity at the time(s) of their preparation
ard use, and their respective expiration date(s).
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5. Please provide a copy of the SOP#160a.38 (page 26; volume 39 of the Hirulog NDA).

——

6. During review of the individual study reports, it appears that except Study C90-010, there

were no quality controls assayed during analysis of samples ‘2 Studies: C92-305, C92-306,
C93-310, C93-313, C93-316, C93-317, and C90-041. Please verify whether this
information is correct and provide the values of all of the quality control samples that were

- assayed in C90-010. '

- 7. Please provide a copy of the SOP utilized for acceptance criteria of the quality-control

samples. The acceptance range for quality control samples (mean + 3SD )-indicated in the -

validation report is considered to be too large to be a robust indicator of the assay
performance. -

8. Please provide values of all of the quality control samples assayed in all of the bivalirudin

studies.

9. In individual reports (C92-305, C92-306, C93-310, C93-313, C93-316, C93-317, C90-310,

--C90-041), the BG8967 standards were prepared in pH 8.0 Tris buffer and stored frozen.

Please provide storage conditions for each study, and the supporting stability data in the
buffer. )

10. Please clarify the following discrepancies noted between the individual study reports and
____ the validation report in Appendix 2 of Section 6 of the Hirulog NDA, and provide reason(s)

for the deviations from the validated assay method and if applicable, provide the data

~_supporting the alternate approach: .
e Although BGR967 (200 pg/ml) was used to coat the microtiter wells in the Validation o
Report and in some studies (C93-313 and C92-305), in Study C90-310, the concentration -

of BG8967 used to coat the microfiter plates was 50 pug/ml.

* In some of the study reports (C92-306, C93-310, C93-316, and C93-317) ), it is indicated

that the analog H133 is used for coating the microtiter plates. The concentration of the
analog H133 used in these studies, except in Study C93-317, was 1 pg/ml. Please provide

the corcentration of the H133 solution used in Study C93-317 and the reason for using’
- H133 to coat the microtiter plates. ; -

Y Ple&?—p}oﬁde clarification for the discrepancy noted within individual reports (C92-306,

C93-310, C93-316, C93-317): the microtiter plates are indicated to be coated with H133-
BSA in one paragraph but in a subsequent Pparagraph, the wells are indicated to be coated
with BG8967 -

12. There appears to be two assay mcthods used in Study C90-010, it seems that in one group

the-samples are incubated with the antibody while in the other group the samples are

incubated with enzyme coupled antibody. Please clarify the reason for different approaches.
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RECOMMENDATION:

The Office' of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical
Evaluation II has been reviewing the Hirulog NDA 20-873. The progress of items raised in
carlier documents is addressed in another review, however, the queries raised in this document
under the section of Comments to be Communicated to the Sponsor (pages 1 and 2) need to be
communicated to the Sponsor as soon as possible for timely review of the Hirulog NDA 20873.

/S/ Y/ras38

Arzu Selen, Ph.D. S
Division of Pharmaceutical Evaluation II

-~ R
RD initialed by= /f: ,/ ://2_4175/ 7 .
John Hunt, B.Sc. ? —
Depury Director and Acting Team Leader B -
: ' & :
FT initialegﬁ)ag /S/ - °/5 }
Mei-Ling Chen, Ph.D.

Director, DPE I B

cc: NDA 20-873, HFD-180 (Talarico, DuBeau), -
— HFD-870 (Chen, Hunt, Selen), HFD-850 (Eesko)—
-HFD-340 (Viswanathan), Central Document Room (Barbara Murphy) -

—
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW-

NDA 20-873 Submission Date:
Bivalirudin Injection " February 25, 1998
BRAND NAME: HIRULOG® MAR | 21998
SPONSOR: Medicines Company REVIEWER: Arzu Selen, Ph.D.
— Cambridge, MA o

_(Regulatory Liaison: Quintiles Inc) -
TYPE OF SUBMISSION: Amendment to NDA -

Code: 1S -

During 45-Day review of the Hirulog (bivalirudin) NDA submission, several items were noted
and requested from the Sponsor. In Sponsor’s February 25, 1998 letter (received March 3,
1998), some of these items were addressed while others (Items D1, D2, D3, D6, D8 and D10)
were acknowledged by the Sponsor as outstanding and feedback was requested for Item D8. -

The objectives of this response are to provide feedback to the Sponsor and establish timelines ’
for resolution of the remaining jtems (Items D1, D2, D3, DS, D6, D7, D8 and D10).

“"The following list is a review of the status of the jtems (as listed in the FDA letter dated

February 11, 1998) and the Sponsor’s responses to—this letter.  The follow-up

comments/questions are listed at the end of this section as comments to be communicated to the

Sponcor. B

1. Items D1, D2 and D3 which are related to analytical methods applied to measure bivalirudin.
and aPTT are still pending.” The Sponsor should provide responses to these items by March

23. [

9

. {tem D4: As requested, Sponsor has provided recalculated clearance values for the"Study -
_C93-2310. , —_ _

3. Item DS5: The Sponsor states that there were f0 factors identified that could account for the
period and period and treatment interaction observed in the study: TkLe Sponsor is-requested
to perform -bioequivalence testing for each period separately (Comments to be
Communicated to the Sponsor). ’

4. Item D6 that is- a list of bridging studies with additional “linking” information is still
pending and the Sponsor should provide response to this item by March 23.

5. Item D7: As requasted, the Sponsor has provided the report number and the location of the
study report in the NDA submission. Review of this study report has led to additional
-questions which are also listed at the end of this section (Comments to be Communicated to
tae Sponsor).

Hirulog NDA #20-873 1



6. Item D8: In response, the Sponsor has proposed to perform testing of potential drug-drug
interactions for bivalirudin using mitochondria. The Sponsor has also indicated that they are
going ahead with this study and are requesting FDA’s view on this approach. The response
to the Sponsor is under the Section, Comments to be Communicated to the Sponsor.

. 7. Item D9: The Sponsor provides the duration of infusion (4 b) which was incorrectly stated in
Panel 3.6.3.B. Volume 1.002, page 50 and refers to the other sections in the NDA where
the information was accurate.

8. Item D10 is still pending. The Sponsor was reqﬁcstcd to comment on v»"hy the dose-
adjustment recommended in patients with renal impairment in the NDA was not also
“included in the package insert.

COMMENTS TO BE COMMUNICATED TO THE SPONSOR:

1. The Sponsor needs to provide responses to Items D1, D2, D3, D5, D6, D7, D8 and D10
by March 23.

2. The Sponsor’s response to Items D4 and D9 are accepted.

3. The bioequivalence assessment for C93-310 needs to be repeated with the recalculated AUC
values [AUC(0-tlast) and AUC(0-inf)]. Furthermore, since the Sponsor has indicated that
there are no known contributing factors for the observed period and period and treatment
interaction effects (Item DS5), these sffects need to be further investigated. The Sponsor is
requested to submit an ASCII file of the bivalirudin parameters [Cmax, AUC values
reported in the study report (AUC(0-28) and AUC(0-inf)) and the recalculated AUC values
(AUC{C-tlast), and AUC(0-inf))] for each subject with their formulation, period and
sequence information on a diskette to the Agency by March 16.

- 4. Irem D7: The Sponsor has indicated that the study report used for assessment of potential
drug-drug interactions is Study Report P8967-94-06 in Volume 1.034, page 245. In
Velume 1.034, on page 245, there are two Biogen study numbers (P8967-94-02 and P8967-
94-06). -It appears that the Study Number P8967-94-02 is for the 28-day toxicology study
and the Study Number P8967-94-06 refers to the in vitro-study conducted for assessment of
potential drug-drug-interactions with bivalirudin. It is possible that dosing information
(preparation of dosing solution, verification of concentration of bivalirudin in dose solution,
and stability in dosing vehicle) are included in the-Study Report P8967-94-02, however, as
this information is a critical component of the Study P8967-94-06, it needs to be included in
the Study Report. The Sponsor is requested to provide the dosing information (preparation
of dosing solution, verification of concentration of bivalirudin in dose solution, conditions
of storage of bivalirudin and the dosing vehicle and stability of bivalirudin in the dosing
vehicle) and cupies of the supporting documentation.

Furthermore, the Sponsor is requested to verify whether the NOAEL dose in the rat,
indicated to be 25 mg/kg/day, on page 123 of Volume 1.002 is accurate. Based on
information presented on Panel 3.5.6B, page 124 of Volume 1.002, that is the status of rats
after 28 days of iv infusion of bivalirudin, is the conclusion of lack of potential drug-drug
interactions with bivalirudin, derived from the results of Study P8967-94-02, reliable?

Hirulog NDA #20-873 - 2



5. Item D8: The Sponsor is encouraged to submit the proposed study protocol with detailed
information-on reasons for choosing to use “mitochondria™ for assessment of potential
drug-drug interactions instead 6f microsomal preparations as used in preclinical studies.

6. The Sponsor is also requested to provide ASCI files of pham;acokinetic/pharmacodynmﬁc
parameters for each study on a diskette. These files will also include the appropriate-
formulation, sequence; period and demographic information for each subject.

APPEARS THIS WAY-
- ON CRIGINAL

APPEARS THIS WAY
0N QRIGINAL-

Y
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RECOMMENDATION:

" The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical

Evaluation II has reviewed the responses from ( » dated February 25, 1998, for the
Medicines Company for the Hirulog NDA 20873. The outstanding items as well as the related
follow-up comments are listed under the section, Comments to be Communicated to the

~ Sponsor (pages 2 and 3 of this document). For timely completion of the clinical'pharmacology

and biopharmaceutics review of the NDA 20873, the Sponsor is requested to provide the
information required in Item 3 on a diskette by March 16, 1998, and the responses to all of the
remaining items listed above by March 23, 1998. For items that can not be completed by that
date, such as the in vitro study, the Sponsor is requested to provide the date when the
outstanding items will be submitted to the Agency.

/S/

Arzu Selen, Ph.D.
Division of Pharmaceutical Evaluation II

RD initialed by /S/ k2 /9% _ -
John Hunt, B.Sc. - -
Deputy Director and Acting Team Leader -

FT inifialed b /S/ 73/ 8 | .
Mei-Ling Ch?%l, Ph.D. ' -
Director,.DPE II

cc: NDA 20-873, HFD-180 {Talarico, DuBeau), -
HFD-870 (Chen, Hunt, Selen), HFD-850 (Lesko)
HFD-340 (Viswaanathan), Central Document Room (Barbara Murphy)
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