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Eptifibatide (Integrilin) is a synthetic cyclic heptapeptide which binds competitively to the
glycoprotein (GP) IIb/IlIa receptor complex, thus inhibiting platelet aggregation by preventing
the binding of fibrinogen and other.ligands to GP ITb/Illa. NDA 20-718 was previously
reviewed by the Agency (HFD-180) for the prevention of acute cardiac ischemia complications
in patients undergoing Percutaneous Transluminal Coronary Angioplasty (PTCA) where
integrilin was intravenously administered adjunct to aspirin and heparin. The doses
investigated in the-elinical trial were 135 ug/kg bolus plus 0.5 or 0.75 ug/kg/min infusion over
24 hours. The NDA was discussed at the Cardio-Renal Advisory Committee Meeting
(February, 1997) and the panel concluded that the singular clinical trial (IMPACT II) was not
sufficiently robust to support approval, even though the trial indicated drug activity. A non-
approvable letter was issued on 3/21/97 which, in addition to stating the clinical deficiencies,
pointed out to the sponsor that the analytical methodology for determination of integrilin in
pharmacokinetic (PK) studies was lacking with respect to assay validation and therefore could
provide only qualitative information for this section. The application has since been
transferred from HFD-180 to HFD-110. The NDA is being resubmitted with an additional
clinical trial (PURSUIT) where 180 ug/kg bolus integrilin with infusions of either 1.3 or 2
ug/kg/min were tested (the lower infusion was subsequently dropped from the trial due to lack
of safety with the higher dose). The increase in dose in the second clinical trial, PURSUIT,
was based on measurements of platelet inhibition activity of integrilin using sodium citrate and
PPACK as anticoagulants. Use of the former (used in dose determination in IMPACT II) was
reported to overestimate the activity of integrilin compared to PPACK for the targeted platelet
inhibition of 80% of baseline (Figures 1-3). Additionally, reports from S clinical
pharmacology and PK studies have been submitted which are addressed in this review.

SYNOPSIS:

The clinical pharmacology studies conducted by the sponsor during the Phase I and Phase Ila
stages of drug development were primarily targeted at finding an appropriate dose that would
provide adequate (80% of baseline) inhibition of platelet-aggregation (ex-vivo measurements)
for the clinical trial, IMPACT 11, in PTCA patients. 'ﬂlté'g"ri]in was adminjstered in the trial as
an i.v. bolus followed by an infusion over 24-72 hours. The primary end:=points for the drug
efficacy was mortality benefit, reduction in myocardial infarction or reduction in

. revascularization.

In the original application, integrilin PK and pharmacodynamics (PD) were assessed after i.v.



bolus and infusion administrations of integrilin to normal volunteers, post-menopausal women,
moderate renal dysfunction patients and coronary artery disease (CAD) patients undergoing
PTCA. Bolus doses ranged from 20-180 ug/kg and infusions ranged from 0.2 to 1.5
ug/kg/min lasting for 90 minutes to 24 hours. Aspirin and heparin were coadministered in
some studies. Quantitation of PK parameters was limited due to inadequate assay validation,
however, some general qualitative assessments are possible.

Dose-proportionality (with respect to relative plasma levels) can be concluded over the range
of doses studied. Plasma t1/2 ranged from 2-3 hours and the PK parameters were not
influenced by presence of aspirin or heparin. Bolus administration followed by infusion was
considered necessary to achieve instantaneous high concentrations. Bolus doses higher than 90
ug/kg bolus dose were considered adequate to provide these concentrations. Plasma clearance
(CL) and volume of distribution (Vss) were reported

however, the accuracy of these parameters is questionable due to assay
deficiencies. A subset of IMPACT I (135 ug/kg followed by infusion of 0.5 ug/kg/min or 135
ug/kg bolus followed by 0.75 ug/kg/min infusion over 20-24 hours) patients with one plasma
sample per patientprior to the termination of infusion were assessed in a population PK
setting. This analysis revealed that weight, creatinine clearance and age are significant
covariates for the PK parameters of integrilin, with clearance being proportional to weight and
renal status and inversely related to age. Integrilin is eliminated, at least in part by renal
excretion with the primary degradation product found in human urine to be deamidated
integrilin (D-in). The latter has about 41% of the IPA activity as integrilin. The D-in is
shown to be formed in urine ex-vivo, and possibly within the bladder in man. The metabolic
pathways were not adequately characterized. Protein binding was 24 % at concentrations
ranging from 0.05-15 ug/ml indicating medium to high unbound fraction of about 0.75.

The early studies used sodium citrate as the anticoagulant. The clinical pharmacology
measurements, Simplate Bleeding Time, SBT, and inhibition of platelet aggregation, IPA, (10,
20 or 50 uM ADP induced), were determined frequently during integrilin administrations and
these assessments help corroborate some of the clinically relevant features of this drug.
Neither aspirin nor heparin influenced the PA; integrilin had a significant inhibitory effect that
lasted during the infusion period and PA reverted back to baseline within about 6 hours of
infusion termination. Integrilin effect on IPA was dose and duration of infusion related, with
>90% inhibition achieved with short infusions (90 min) of 1-1.5 ug/kg/min. With 0.5
ug/kg/min infusion over 6 hours, near complete IPA was achieved by 4-6 hours. Note that
steady state concentrations were not achieved during this period yet the maximum IPA was
approached with respect to Emax. This may suggest that concentrations or doses higher than
these may prolong the time taken to return to baseline but may not add to the benefit (IPA) of
the drug. The IPA potential of integrilin was not influgnced by either aspirin or heparin. SBT
was maximal with aspirin (3 fold higher than baseline). Heparin and 0.8 -ug/kg/min integrilin
over 90 minutes had minimal effect on SBT. Infusions over 6 hours or doses higher than 0.5
ug/kg/min showed 2 fold increases in SBT as compared to baseline. A combination of aspirin,
- heparin and integrilin (0.5 ug/kg/min over 6 hours) showed about 5-6 fold increase in SBT.
Postmenopausal women, moderate renal patients and CAD patients showed similar PK and PD
trends to normal subjects.



The Clinical Pharmacology and Biopharmaceutics Section of the resubmitted NDA consists of
data from five additional studies in which a validated LC/MS assay has been used for the
detection of integrilin and D-in in plasma and urine. These studies are:

Study 96-021: “C-integrilin mass balance study in healthy volunteers

Study 96-028: PK/PD study after iv bolus doses in healthy volunteers

Study 26-029: PK/PD study after continuous 24 hour iv infusions in healthy volunters
Study 94-016a (PERIGEE): PK/PD study (substudy of PURSUIT, a pivotal trial in
patients with unstable angina/non Q-wave myocardial infarction, UA/NQMI).

5. Study 96-023 (PRIDE): PK/PD study in patients undergoing coronary angioplasty.

o=

The following summarizes the amended studies (details of each study are provided in the
appendix).

Integrilin disposition after a bolus dose is characterized by a bi-exponential decay with t1/2 of
0.08 and 1.1 hours respectively. Steady state was achieved in plasma in about 6 hours after
start of infusion. Fhe mean clearance was 9.6 L/hr (160 ml/min), suggesting that integrilin is a
low extraction drug, V¢ was about 9 L and Vss was about 16 L. Plasma concentrations of D-
in were negligible. Css and' AUC increased in a dose proportional manner.Integrilin accounted
for more than 80% of the radiactivity seen in plasma. Plasma radioactivity was higher than
whole blood. Recovery of radioactivity over 72 hours was about 73% with 71.4% of dose
recovered in urine (36% and 25% as integrilin and D-in) and approx 1.1% and 0.0001% in
feces and breath, respectively. This indicates that drug derived radioactivity was retained
beyond 72 hours which is supported by the long terminal t1/2 for total radioactivity of about

15 hours. Recovery could have been higher with a prolonged collection period. Clr (renal
clearance) of about 65 ml/min is lower than GFR*fu (120*0.75) which suggests that integrilin
may be reabsorbed from tubules or it may be underestimeted due to D-in formation in the
bladder. Note that the long t1/2 of total radioactivity could raise concerns with respect to
accumulation with long term infusions. Safety or efficacy however, was not a concern with
these infusions. Following discontinuation of infusion platelet activity reverted back to baseline
within 4-6 hours '

APPEARS THIS WAY
ON ORIGINAL - --
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' d 028* 029%+ | 021* ]| 016A%/%* || 023%/%

“ose o0 |135 {180 [os |1 |2 |35 | 18012 135/.75 | 18072 | 25013
Css(ng/ml) |- |- |- 265 |s2s 1058l - | 2201 724 1499 | 2351
t1/2(hr) 153 | 1.35 | 1.59 [ 231 |2.42 |2.38] 1.13 | 2.7 246 |28 |26

Vssmlkg) | 230 |220 {240 [270 |260 |260 185 | 201 259|238
Vc (ml/kg) 121

lclmukghn) | 131 |130 [123 114 |15 114 | 128 | 55 62 80 |76

* bolus dose, ug/kg, ** infusion dose, ug/kg/min

Pharmacodynamic parameters measured were bleeding time and platelet aggregation. Platelet
aggregation was determined using using 2 anticoagulants (sodium citrate and PPACK, since
there is a suggestion that sodium citrate overestimates the integrilin response).

Comparison of platelet aggregation with sodium citrate and PPACK as antocoagulants shows a
dose related IPA for both. Inhibition was higher with sodium citrate but with both
anticoagulants, baseline values were achieved in about 4 hours after infusion termination..
IC50 and IC80 values were higher (nearly double) for determinations with PPACK collected
blood, as compared to sodium citrate.

With bolus doses of 90-180 ug/kg, SBT was approximately 1.5-2 fold higher and it increased
in a dose dependent fashion. Bleeding time increased to nearly 5 fold with the high infusion
rate of 2 ug/kg/min.

COMMENTS TO THE MEDICAL OFFICER:

1. Note that the steady state concentrations achieved with infusions of 2 ug/kg/min exceed
1000 ng/ml. Pharmacodynamic assessment of these high concentrations (Figure 3) suggest
that Emax is achieved with respect to IPA by about 1000 ng/ml. Higher concentrations, from
higher doses, may not add to the benefit with respect to IPA. This should be taken into
consideration for dose selection.

2. Although inhibition of platelet aggregation by integrilin was not influenced by heparin or
aspirin, bleeding time was increased 5-6 fold. Consequences of coadministration of these
drugs should be appropriately addressed in the labeling.

e
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1. PHARMACOKINETICS section of the labeling currently states “The expected changes in

- eptifibatide steady state plasma concentrations are modest and correspond to an increase of

about 20% from age 40 to 80 an increase of about 4-5% for each 10 ml/min decrease in




creatinine clearance, and a decrease of about 25% between 60 kg and 100 kg body weight.
Since these parameters have only modest effects on plasma eptifibatide levels, no dose
adjustment is required based on age, weight or renal function up to serum creatinine of 2.0
mg/dlL.”

There may be compounded factors of these demographic characteristics in patients and an
overall effect on plasma concentrations may be higher. Therefore, the last statement “no dose
adjustment....” should be deleted from this section. Based on Medical Review (Isaac
Hummond, M.D.), patients above 75 years of age and weighing less than 60 kg were
susceptible to excessive bleeding. Appropriate dosing recommendation should be considered
in the DOSAGE AND ADMINISTRATION section.

2. The clearance in patients with coronary artery disease is reported to-be 55 to 80 ml/kg.min
in the PHARMACOKINETICS section of the label. The following statement should be added
“The clearance is two fold higher in normal subjects”.

3.  “...bleeding time Teturning toward baseline within 2 hours”. Platelet aggregation reverts
back to baseline in 4-6 hours. Is there data for bleeding time returning to baseline in 2 hours ?
If so, the dose should be specified.

4. Under PRECAUTIONS, the label states regarding Renal Insufficiency “...no dose
adjustment is required based on renal function unless serum creatinine levels exceed 2.0 mg/dl
or a patient is undergoing renal dialysis.” Since the drug is 25% protein bound, it may clear
with dialysis. If severe renal deficiency patients or dialysis patients have not been studied,
label should clearly state this. The present statement in the label is ambiguous and does not
help with dosage adjustment.

5. DRUG INTERACTIONS sections states that there was no PK interaction with several
drugs based on a population PK study in IMPACT II. Note that the assay was deficient in this
study and the number of patients using coadministered drugs may be small to conclusively rule
out the possibility of an interaction. Unless this can be concusively ruled out, this statement
should be deleted from the label.

6. DOSAGE AND ADMINISTRATION section should address the precautions in renal
patients, elderly, low weight and patients on dialysis.

APPEARS THIS-WAY .
ON ORIGINAL



RECOMMENDATION:

The pharmacokinetics and clinical pharmacology section of NDA 20-718 has been reviewed by
DPEI. The comments to the Medical Officer and the specific labeling recommendations listed
above should be taken into consideration. The data submitted in the NDA appropriately
addressathis section and is acceptable.

Agn'ee_ta Parekh, Ph.D. 3/{/9 F

Division o armgceutical Evaluation I

FT Initialed by Ahmed El-Tahtawy, Ph.D. :
cc: NDA 20-718, HFD-110(McDonald), HFD-860 (Par
HFD-340 (Vish)

3/5/9

(Attn: Barbara Murphy),

APPEARS THIS WAY
ON ORIGINAL



CLINICAL PHARMACOLOGY & BIOPHARMACEUTICS REVIEW

NDA: 20-718 SUBMISSION DATE: 04/01/96
06/14/96
INTEGRILIN™ (Intrifiban) Injection 11/13/96

Bolus vial (2 mg/ml., 10 mL), Infusion vial (0.75 mg/mL, 100 mL)
COR Therapeutics; Inc.
256 East Grand Avenue

South San Francisco, CA 94080 REVIEWER: Hae-Ryun Choi. Ph.D.
TYPE OF SUBMISSION: NME PRIORITY: 1§
L_SYNOPSIS:

NDA 20-718 for INFEGRILIN™(intrifiban) for Injection was submitted by COR Therapeutics,
Inc., on April 1, 1996. Integrilin Injection is intended for use as an adjunct with aspirin and heparin
in patients undergoing percutaneous transiuminal, coronary angioplasty (PTCA) for the prevention
of acute cardiac ischemic complications (death, myocardial infarction, need for urgent intervention)
related to abrupt closure of the treated coronary vessel. The proposed adult dosage of Integrilin
Injection is an intravenous bolus of 135 xg/kg administered immediately before the start of PTCA.
followed by a continuous infusion of 0.5 ng/kg-min for 20-24 hours.

Although the sponsors developed a multi point calibration curve assay method for quantifying Integrilin
plasma concentrations and the sponsors attempted to cross validate selected samples previously analyzed
with a single point calibrated assay, there are still the following outstanding deficiencies:

The pharmacokinetic parameter values must be judged in the light of this inadequate assay validation.
Comparisons across time within a study can give some information. Comparisons across population
lend doubt to the conclusions drawn. The main issue with this submission is the inadequate assay
and how to judge conclusions drawn from the studies. Also one must keep in mind the presence
of a PD surrogate marker used to evaluate some of the studies.

The pharmacokinetics of Integrilin were evaluated in five Phase I studies in 99 healthy normal
- volunteers, in 16 individuals in a renal impairment study (nine with moderate renal impairment
and seven age-matched normal subjects), in four Phase II studies in 150 patients with ischemic heart
disease and in a population pharmacokinetic substudy in 1725 patients undergoing coronary angiography
in the IMPACT II (Phase II) study. However, the Integrilin assay was not adequately validated



for all of the above studies: Phase I (90-001, 91-002, 91-004, 91-006, 92-008 and 94-020)., Phase
I (91-007, 92-009, 93-012 and 93-015) and Phase II (93-014). Therefore, the pharmacokinetic
data for Integrilin obtained from all these studies can give only qualitative information not quantitative
information. Attached in Appendix II is the consult review by John Strong, Ph.D. (HFD-480) and
the inspection report by Jacqueline O’Shaushnessy, Ph.D. (HFD-345) of analytical facility on
01/14-17/97.

Most administration regimens in these studies, including the IMPACT II study, have included an
intravenous bolus followed by a continuous intravenous infusion for up to 72 hours. Bolus doses
have ranged from 20 to 150 ug/kg while infusion rates ranged from 0.2 to 1.5 ug/kg-min.

No formal dose proportionality study was done. However, the Css and AUC values relative to
the doses observed in studies 90-001/001 A and 91-006 suggest that the pharmacokKinetics of Integrilin
are linear in the dosing range of 0.5 - 1.5 ug/kg-min. Although the assay was inadequate, reasonable
judgement of dose proportionality can be made within any of the two studies.

The estimated plasma half-life in four post-menopausal women (mean age 51.8 years) in study
92-008 was somewhat higher with a mean of 1.81 hours, and the estimate of plasma clearance was
correspdndingly lower with a mean of 157 mL/kg-hr as compared to those of healthy men. However,
this can only be a hypothesis in view of the inadequate assay.

Study 94-020 was conducted in six subjects with moderate renal impairment (5F, 1M, mean age
= 62.8 years, mean CrCl = 52.7 mL/min) who were otherwise healthy and seven age-matched
subjects with normal renal function (1F, 6M, mean age = 56.7 years, mean CrCl = 81.5 mL/min).
The subjects were given a bolus of 50 n.g/kg followed by a 24-hour infusion of 0.35 .g/kg-min.
There are no apparent differences in mean pharmacokinetic parameters between the really impaired
and normal subjects, although the difference in estimated creatinine clearance was approximately
30 mL/min between the two groups. However, in view of the inadequate assay there is doubt caste
upon conclusions drawn from comparisons across populations.

The pharmacokinetic parameters obtained from a definitive PK/PD study in patients undergoing
coronary angioplasty (93-012) showed that in these patients overall estimate for total plasma clearance
was lower with a mean of 142 mL/kg-hr and overall estimate for plasma half-life was higher with
a mean of 2.21 hours than those observed in healthy young volunteers. However, numerical
comparisons across populations are in doubt considering the inadequate assay.

Plasma Integrilin concentrations were determined in patients receiving a bolus and infusion of Integrilin
to prevent thrombosis and associated ischemic complications following coronary angioplasty in
a Phase Il sudy IMPACT II). Two Integrilin regimens were administered in this study, i.e., 2
135 ug/kg bolus followed by an infusion of 0.50 ug/kg-min or a 135 ug/kg bolus followed by an
infusion of 0.75 ng/kg-min, with an intended infusion duration of 20-24 hours. One plasma sample
“for Integrilin concentration was obtained from each patient immediately prior to terminating the
infusion whenever possible. A total of 1725 patients (median age 60 years, weight 84 kg and creatinine
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clearance 71.6 mL/min), 888 at the high dose and 837 at the low dose, had an evaluable plasma
sample and were evaluated in a population pharmacokinetic analysis. Integrilin plasma clearance
was found to be proportional to the patient’s weight, and estimated creatinine clearance, and inversely
proportional to age. For every 10 mL/min that a patient’s creatinine clearance differs from 71.6
mL/min, the clearance of Integrilin is predicted to change by about 4.6%, for every decade that
a patient’s age differs from 60 years, the clearance of Integrilin is predicted to change by about
-5.3%, for every 10 kg that a patient’s weight differs from 84 kg, the clearance of Integrilin is predicted
to change by about 5.9%. No evidence for any pharmacokinetic interaction was detected. However,
this can at best be a hypothesis which needs further support from studies using a validated assay.

Integrilin is eliminated, at least in part, by renal excretion. The primary degradation product found
in human urine is deamidated Integrilin, a compound with about 41 % the pharmacological activity
of the parent compound (as assessed by in vitro inhibition of platelet aggregation). Deamidated
Integrilin has been shown to be formed in urine ex vivo, and possibly within the bladder in man.

The mass balance of Intsgrilin was studied by estimating the renal excretion of the parent drug and
its deamidated breakdown product in 23 patients undergoing coronary angioplasty in the IMPACT
II study. Integrilin and deamidated Integrilin was quantitated in urine samples from patients, i.e.,
to determine the percentage of infused Integrilin that was excreted into urine. The total Integrilin
recovered from all time points was compared to the total Integrilin administered to the patient to
determine the percent recovery. Approximately 55% of the administered dose was excreted in
the urine.

The metabolic pathways in human were not adequately characterized. However, the sponsors plan
to conduct a radiolabeled drug metabolism study with Integrilin in normal volunteers using a sensitive
and specific assay.

The average extent of Integrilin binding to human plasma protein was 24 % at the concentration
range of 0.05 - 15 wg/mL. -

Integrilin increased the Simplate bleeding time approximately 2-fold when given alone or in conjunction
with heparin. The combination of Integrilin and aspirin increased the Simplate bleeding time up
to 5-fold, although this parameter was similarly increased in patients receiving aspirin alone.

Integrilin has a rapid onset of action and the effects on platelet aggregation and bleeding time are
readily reversible upon discontinuation of the infusion. Bleeding times returned toward baseline
within one hour after termination of infusion. Platelet aggregation returned rapidly toward baseline
2-4 hours after stopping infusion.

e



11. RECOMMENDATIONS:

NDA 20-718 submitted on April 1, 1996, has been reviewed by the Office of Clinical Pharmacology
and Biopharmaceutics, Division of Pharmaceutical Evaluation Il (OCPB/DPEIl). OCPB/DPEN
has following comments and recommendations:

The medical officer(s) in HFD-180 should consider the above recommendations.

The Deficiencies and Labeling Comments on pages 20-22 should be forwarded to the sponsor.

02/2) /an.
Hae-Ryun Choi, Ph.D.
Office of Clinical Pharmacology and Biopharmaceutics
Division of Pharmaceutical Evaluation II

ClinPharm/Biopharm Briefing on 02/11/97 (Drs. Malinowski, Strong, Huang, ML Chen, Hunt,
Fleischer, Kaus, Choi).

RD initialed by Lydia Kaus, Ph.D., Team Leader B
FT initialed by Lydia Kaus, Ph.D., Team Leader _ ¢« & l“z.\\rq'\

cc: NDA 20-718, HFD-180, HFD-870 (ML Chen, Hunt, Kaus, Choi), HFD-850 (Millison), HFD-340
(Viswanathan).
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LIL BACKGROUND:

Integrilin™, a synthetic disulfide-linked cyclic heptapeptide, is known to reversibly inhibit platelet
aggregation through specific binding to glycoprotein (GP) Ib/Ia piatelet receptor complex, thus
blocking the binding of fibrinogen to the platelet surface. Integrilin is a cyclo (S-S)-mercaptopropronyl-
(L) homoarginyl-glycyl-(L) aspartyl<(L) wyptophanyl~(L) prolyl-(L) cysremamxde having a molecular
weight of 832. The structural formula is:

NHy

Y6

NH,

The chiral amino acids are all in their natural L configurations.

Integrilin is an amorphous powder. It is insoluble in non-polar solvents such as hexane, but freely
soluble in polar aqueocus solvents and in highty polar organic solvents such as DMSO. Its stability
decreases under basic conditions. The octanol/water partition coefficient is less than 0.01. It has
two jonizable functional groups, the B-carboxyl group of the aspartic acid residue, with a pKa of
4.0, and the guadino group of homoarginine, with an estimated pKa of >12.5.

The pharmacokinetics of Integrilin were evaluated in five Phase I studies in 99 healthy normal
volunteers, in 16 individuais in a renal impairment study (nine with moderate renal impairment
and seven age-matched normal subjects), in four Phase II studies in 150 patients with ischemic heart
disease and in a population pharmacokinetic substudy in 1725 patients undergoing coronary angiography
in the IMPACT II study.

The Phase I studies were conducted to evaluate the safety and tolerability of a number of c}osi.ng
~ regimens, and led to a decision to pursue an intravenous bolus administration followed by a contimuous
intravenous infusion. An initial Phase I study, the IMPACT smdy (92-009), a randomized, double-
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blind, multicenter clinical trial, was conducted to evaluate the efficacy of Integrilin in a limited
population of patients undergoing coronary angioplasty. A subsequent Phase [ study, the IMPACT
High-Low study (92-012), conducted in a limited population, was to assess the pharmacokinetics
and pharmacodynamics of Integrilin following various dosing regimens in patients undergoing coronary
angioplasty. A bolus dose of 135 ug/kg was chosen for the IMPACT II study because it resulted
in rapid inhjbition of platelet aggregation to a mean of less than 20% of baseline values. A continuous
infusion of 0.75 ug/kg-min was chosen because it resulted in a similar mean inhibition of platelet
aggregation at infusion information. The infusion rate of 0.5 «g/kg-min was selected to ensure
study of a safe regimen while maintaining efficacy. The IMPACT II study was a Phase I muiticenter,
double-blind, randomized, placebo-controlled study in 4010 patients undergoing coronary angioplasty.
The study enrolled patients undergoing elective, urgent or emergency PTCA at 82 investigational
centers in US.-

IV. ANALYTICAL METHODOLOGY:

Plasma concentratiors of Integrilin were determined -

at COR Therapeutics, Inc., South San Francisco, CA. Following the audit by the Division of Scientific

Investigations of the Agency, it was concluded that the Integrilin assay was not adequately validated

for all of'the pharmacokinetic studies submitted _
The audit report from Jacqueline A. O’Shaughnessy, Ph.D. (HFD-345) is attached

in Appendix II. Also an independent review by John Strong, Ph.D. (HFD-480) of the submitted

assay in the NDA is included in Appendix II.

V. DATA ANALYSIS:
\. Pl Kineti
Important pharmacokinetic variables are summarized using the following abbreviations:

AUC = Area under the plasma concentration-time curve
CL or CLp = Total plasma clearance

CLr = Renal clearance

Css = Plasma drug concentration at steady state

Vss = Steady state volume of distribution

© = Infusion Time

T1/2 = Plasma haif-life

In general, individual subject pharmacokinetic data from the Phase I and Phase II studies were fitted
using a monoexponential (or single-compartment) approach. In one smdy (94-020), the pbarmacokinetic
dara analysis in the three individuals from Part I of the study, was using the biexponential approach.



Simplate bleeding time was measured in minutes and seconds. The following parameters
were determined for each subject based on the visual inspection of the data:

BTmax = Maximum observed value of Simplate bleeding time after the start of the infusion expressed in minutes.
Tmax = The time associated with the observed BTmax

b. Platelet Aggregation:

The foll_owing -parameters were determined for each -subject
based on visual inspection of data:

PAmin = Minimum value of platelet aggregation as a percent (%) of the baseline value

Tmin = Time of occurrence for PAmin

In order to further define the PK/PD relationship, individual plasma Integrilin concentrations from
each study were plotted vs. their corresponding platelet aggregation values (expressed as a percent
of the pre-infusion baseline). If a relationship was established, then the concentration-response
model was used to estimate the concentration which yields 50% inhibition of platelet aggregation
(ICy, and the concentration which yields 80% inhibition of platelet aggregation (IG,).

A. Pharmacokinetics

a. Phase I Studies:

The mean pharmacokinetic parameters for Integrilin obtained from heathy volunteers are summarized
in Table 1.



Table 1. A summary of mean pharmacokinetic parameters for Integrilin obtained from Phase [ studies.

Study No. Bolus Dose (ugikg) Infusion Parameter T —
and Infusion Rate Dunanon [ s
(~g kg-min) N | Css AUC CL Vss T1/2
{ng/mL) (ng-hr/mL) | (mL/kg-hr) | (mil/kg) (hr)
90-001/001A |0&0.2 - 90 min 4 |44 61 307 320 0.64
0&0.5 - 3 | 100 153 307 369 0.83
0&1.0 “ 3 ] 210 328 278 282 0.67
0& 1.5 - 4 2% 446 304 m 0.59
91-002/002X | 0 & 0.5 + ASA 90 min 4 | 155 232 197 350 1.25
0 & 0.5 + Hep. i 4 | 134 202 236 336 1.02
0&0.5+ ASA + Hep. | - 4§12 1o 273 325 0.84
0& LOTASA - 4 |22 361 251 343 0.95
0 & 1.0 + Hep. - 4 | 209 328 309 431 1.04
0& 1.0 + ASA + Hep. | 8 | 280 420 219 379 1.21
91004 0&0.5 §tr 4 {120 747 248 449 1.25
0&0.5 + ASA + Hep. | = 4 | 126 445 229 425 121
91-006 20 &£ 0.5 + Hep. 6 br 4 138 992 203 438 1.53
40 & 1.0 + Hep. - a4 |215 2050 204 512 1.72
92-008 90 & 1.0 90 min 4 | 213 1178 157 412 181

The four studies in healthy men (studies 90-001/001A, 91-002/002X, 91-004 and 91-006), all with
a similar age distribution (range 19-44 years) yielded a range of group mean estimates for plasma
clearance of 197-307 mL/kg-hr, for apparent volume of distribution of 271-512 mL/kg and for plasma
half-life of 0.59-1.72 hours. However, reporting of these values in the labeling would be inappropriate
in view of the inadequate assay.

Dose proportionality: No formal dose proportionality study was done. However, the Css and
AUC values relative to the doses observed in studies 90-001/001A and 91-006 suggest that the
pharmacokinetics of Integrilin in healthy subjects are linear in the dosing range of 0.5 - 1.5 ug/kg-min.
Although the assay was inadequate, reasonable judgement of dose proportionality can be made within
any of the two studies.

[ S

Menopause: The estimated plasma haif-life in the four post-menopausal women (mean age 51.8
years) in study 92-008 was somewhat higher with a mean of 1.81 hours, and the estimate of plasma
-clearance was correspondingly lower with a mean of 157 mL/kg-hr as compared to healthy men.
However, this can only be a hypothesis in view of the inadequate assay.
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Renally impaired subjects: Smudy 94-020 was conducted in six subjects with moderate renal impairment
(SF, 1M, mean age = 62.8 years, mean CrCl = 52.7 mL/min) who were:otherwise healthy and
seven age-matched subjects with normal renal function (1F, 6M, mean age = 56.7 years, mean
CrCl = 81.5 mL/min). In a pilot phase of this study, another three individuals with a similarly
impaired renal function were given a single intravenous Integrilin bolus of 70 ug/kg to obtain
preliminary pharmacokinetic estimates as a guide to the dose selection of the second part of the
study. In Part II, subjects were given a bolus of 50 ug/kg followed by a 24-hour infusion of 0.35
ug/kg-min. As shown in Table 2, there are no apparent differences in mean pharmacokinetic
parameters between the really impaired and normal subjects, although the difference in estimated
creatinine clearance was approximately 30 mL/min between the two groups. However, in view
of the inadequate assay there is doubt caste on conclusions drawn from comparisons across populations.

Table 2. A summary of mean pharmacokinetic parameters for Integrilin obtained from Study 94-020

r=W 1
Study No. Bolus Dose (xg/kg) Infusion Parameter
(ug/kg-min) N | Css AUC CL Vss T12
(ng/mL) (ng-hr/mL) (ml/kg-br) | (ml/kg) (hr)
%m0 |70 ' 3 | ND 1019 70 210 2.40
50 & 0.35 24 hr 6 | 223 4505 81 ND ND
7 272 5624 85 ND ND
e e e ]
ND = Not done.

b. Phase II Studies:

Table 3 summarizes the mean pharmacokinetic parameters of Integrilin after intravenous administration
obtained from four Phase I studies.

APPEARS THIS WAY
ON ORIGINAL
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Table 3. A summary of mean pharmacokinetic parameters for Integrilin obtained from Phase II
studies.

Study No. Bolus Dose (ug/kg) o Infusion | Parameter o
apd Infusion Rate Duratio ==
{(~g/kg-min) o N Css AUC* CL Vss T1.2
- (ng/mL) (ng-hr/mL) | (mL/kg-hr) | (ml/kg) {hr)
92009 90 & 1.0 + ASA + Hep. 12 hr 7 299 ND 201 ND ND
93-012 135 & 0.5 + ASA + Hep. 18-24 br | 16 254 - 124 413 2.43
90 & 0.75 + ASA + Hep. “ 4 174 - 253 1046 3.34
135 & 0.75 + ASA + Hep. R 27 | 367 - 134 385 1.95
180 & 1.0 + ASA + Hep. ‘o 4 458 - 150 517 1.96
91-007/007B | 45 & 0.5 + ASA 2472 hr | 18 317 - 111 551 3.17
90 & 1.0~ ASA . 13 | 431 - 146 652 2.80
93015 120& 1.0 12-72br | 7 675 - 102 358 2.46
) 120 & 1.0 + Hep. - 8 660 - o4 311 2.37
135& 1.0 - 5 633 - 108 393 2.46
135 & 1.0 + Hep. * 5 577 - 116 267 1.88
150 + 1.25 * 6 1031 - 77 223 2.15
150 & 1.25 + Heg. - 6 795 - 104 ZLQS 1.78

————— —— — — — ..
* Due to the wide range of doses (i.e., infusion durations), the mean AUC is not representative and therefore not reported for several
Phase II studies.

ND = Not done.

The two studies in patients undergoing coronary angioplasty included a pilot study in 24 patients
(92-009) and a definitive PK/PD study in 52 patients (93-012). The few plasma samples obtained
from 7 patients, all obtained at steady state, in the pilot study (92-009) permitted only an estimate
of plasma clearance of 201 ml/kg-hr. However, this can only be a hypothesis in view of the inadequate
assay.

The full characterization of the plasma concentration versus time profile was possible in most of
52 patients in the definitive study in this population of patients (93-012). The pharmacokinetic
parameters obtained in this study included a lower overall estimate for total plasma clearance (142
mL/kg-hr) and a higher overall estimate for plasma half-life (2.21 hours) than those observed in
healthy young volunteers. However, mumerical comparison$ across populations are in doubt considering
the inadequate assay.

12



c. Phase III Study

Plasma Integrilin concentrations were determined in patients receiving a bolus and infusion of Integrilin
to prevent thrombosis and associated ischemic complications following coronary angioplasty in
a Phase III sudy IMPACT II). Two Integrilin regimens were administered in this study, i.e., a
135 ug/kg bolus followed by an infusion of 0.50 «g/kg-min or a 135 ug/kg bolus followed by an
infusion of 0.75 1.g/kg-min, with an intended infusion duration of 20-24 hours. One plasma sample
for Integrilin concentration was obtained from each patient immediately prior to terminating the
infusion whenever possible.

A total of 1725 patients, 888 at the high dose and 837 at the low dose, had an evaluable plasma

sample and were evaluated in a population pharmacokinetic analysis. A summary of plasma
concentrations obtained from this study is shown in Table 4.

Table 4. A summary of pizmﬂmegrilin concentrations obtained from population pharmacokinetics analysis it IMPACT II, a Phase

III study

fvawe | LowDosemg/ml) | High Dose
N 888 837
Mean + SD 291 £ 136 405 + 197
Median 275 391
Range

Integrilin plasma clearance was found to be proportional to the patient’s weight, and estimated creatinine
clearance, and inversely proportional to age. The average patient in this study had an estimated
Integrilin plasma clearance of 158 ml/min (median age 60 years, weight 84 kg and creatinine clearance
71.6 mL/min). For every 10 mL/min that a patient’s creatinine clearance differs from 71.6 mL/min,
the clearance of Integrilin is predicted to change by about 4.6%, for every decade that a patient’s
age differs from 60 years, the clearance of Integrilin is predicted to change by about -5.3%, for
every 10 kg that a patient’s weight differs from 84 kg, the clearance of Integrilin is predicted to
change by about 5.9%. No evidence for any pharmacokinetic interaction was detected. However,
conclusions from comparisons across populations are in doubt due to the inadequate assay.

B. Pharmacodynamics

1]

The mean maximum observed Simplate Bleeding times (BTmax) and the ratio of BTmax/Baseline
BT obtained from Phase I and II studies are summarized in Table 5. ‘

13



Tablesx 5

A Summary of Mean Simplate Bleeding Times Obtained from Phase | Studies
in Healthy Volunteers After Administration of Integrelin or Placebo Alone, with
Aspirin (ASA) or Heparin, or Aspirin plus Heparin

., Study No. Bolus Dose (ug/kg) [ Infusion | Ireatment J
ig I&f on A . Duration Integrelin Placebo '.
nfusion Rate (ug/kg-min) N BTt mano® | N 7 BT Ranoﬁé
;, 90-001/001A 0&02 90 min 5 7.08 1.18 2 5.00 1.08
i 0&05 . s | 6.88 135 |2 10.00 1.69
i 0&1.0 * 4 10.15 1.85 2 6.75 1.12
| 0&15 * 4 9.50 1.63 2 6.25 1.16
j; 91-002/002X 0&0.5+ASA 90 min 4 12.18 2.7 2 7.50 1.65
i 0 & 0.5 + Hepann . 4 |645 120 [2 [750 135
| 0 & 0.5 + ASA + Hepann “ 4 10.00 1.58 2 6.50 1.10
| 0&1.0+ASA ‘ 4 15.48 3.65 2 18.75 5.15
[ 0 & 1.0 + Heparin . 4 11.00 2.13 2 6.00 1.56
- \ 0 & 1,0 » AGA + Hepann . 8 |1615 |330 |4 |21.11 | 465
1 91-004 0&05 6 hr ] 9.00 2.04 2 5.7% 1.55
[ 0 & 0.5 + ASA + Heparin “ 4 29.88 5.50 2 23.50 3.786
| 91-006 20 & 0.5 « Meparin 6 hr 4 8.50 2.60 2 4.25 1.08
40 & 1.0 + Heparin “ 4 12.13 2.53 2 4.00 1.08
§2-008 904&1.0 90 min 4 6.82 1.67 0 - -
| 91-007 45 & 0.5 + ASA 24-72 hr 20 15.37 3.66
90 & 1.0+ ASA . 19 19.55 3.62
. ASA + Placabo + Heparin . 22 16.13 2.56
- 92-009 90 & 1.0 + ASA + Heparin 4 hr 9 24.22 4.18
90 & 1.0 + ASA + Heparin 12hr 9 16.22 2.74
Placsbo + ASA + Hepann 7 10.50 1.4
93-012 90 & 0.75 « ASA + Heparin 18-24 hr 4 6.31 1.66
135 & 0.5 « ASA + Hepann ¢ 15 16.28 2.36
1 135 & 0.75 » ASA + Heparin . 24 | 825 2.59
180 & 1.0 + ASA + Heparin * 3 8.83 3.68
Placebo + ASA + Heparin * 8 4.90 1.58
- | 93-015 1204 1.0 12-72 hrs 8 36.08 8.2
i 120 & 1.0 + Hepann . 8 |27.03 |53
J 1354 1.0 . 5 9.80 49
135 & 1.0 + Hepanin . 4 | 2482 |34
1504 1.25 * 6 17.16 2.6
150 & 1.25 + Heparnn * ) 29.76 48
ASA + Placebo + Hepann * ! 7 10.83 1.9

# Maximum observed Simplate Biseding Time expressed in minutes. For those subjects treated with Integreiin,
the BT, was the maximum cbserved BT vaiue after the initiation of the infusion. For those subjects treated

with Placebo, the 8T,,,, was the maximum observed BT value after the baseiine measurement.

® The ratio of BTmey to Baseline BT.

COR Therapeutics, Inc.

CONFIDENTIAL
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Integrilin increased the Simplate bleeding time approximately 2-fold when given alone or in conjunction
with heparin. The combination of Integrilin and aspirin increased the Simplate bleeding time up
to 5-fold, although this parameter was similarly increased in patients receiving aspirin alone. Bleeding
times are readily reversible upon discontinuation of the infusion.

gorecati

The effect of Integrilin on ADP-induced ex vivo platelet aggregation over time associated with the
proposed dosing regimens, a 135 «g/kg bolus followed by either a 0.5 or 0.75 xg/kg-min infusion,
was studied in the definitive PK/PD study (93-012) and is shown in Figure 1. It was shown that
the bolus produced a rapid and profound inhibition of aggregation. The infusion maintained a somewhat
lesser degree of aggregation inhibition in a dose-dependent manner and with considerable overlap
between the two infusion rates. Platelet aggregation returned rapidly toward baseline 2-4 hours
after stopping a continuous infusion of 0.5 ug/kg-min.

i

51007 [C] 135 pgikg + 0.5 pg/kg-min
? ] B 135 ng/kg + 0.75 pg/kg-min
a 80 ~
s8] - B
S ] Infusion
T 60- T 3
c 4 2
2 1 . ,;E
] 1 £
o 40 _ £
cn | ‘ _._LE,:
< ] =
3 20- T g
2 i 4
2 ] s (178 [T £

0 LB i

45 60 120 T

T+ T+
120 240

Base 15 30

Time (minutni)

T=Termination (Median 20.8 hr for the 0.5 ug/kg-min group and 20.4 hr for the 0.75 ug/kg-min group; Range
0.3-24.5 hr) T+120mTermination+120 min T+240mTermination+240 min

‘N -
Figure 3: Ex Vivo Plateiet Aggregation (mean + SD) Over Time in Patients
Undergoing Coronary Angiopiasty (Study $3-012)
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The mean (=SD) platelet aggregation values (i.e., maximum inhibition) obtained from Phase I-II
studies are summarized in Table 6. It appears that Integrilin causes a dose-dependent inhibition
of platelet aggregation.

Table &8 &

A Summary of Mean (+SD) Platelet Aggregation Data for Integreiin Obtained
from Phase I-Il Studies

Stugy No. olus Dose (ug/kg) Infusion Parameter
& Intusiop Rate Duration N A3
(ng/kg-min) min I
| 90-001/001A 0402 90 min 5 27226
| — .7 | 0&05 . * 4 46210
“ 04&1.0 * 4 9+3
i 0&1.5 . 4 745
v 1l 91-002/002X 0&0.5+ASA S0 min 4 37«10
0 & 0.5 + Heparn - 4 47+12
0 & 0.5 + ASA + Hepann ' * 4 4528
0&1.0+ASA . 4 126
0& 1.0 « Heparin . 3 25+16
0& 1.0 « ASA « Hepann * 8 28217
91-004 0&05 §hr 4 86
0405 « ASA + Hepann . 4 27+13
91-006 20 &4 0.5 + Heparmn 6hr 4 B+9
40 & 1.0 + Heparin . 4 a7
92-008 904&1.0 80 min 4 22
91-007/0078 454 0.5+ ASA 2472 hr 16 3418
904 1.0+ ASA . 15 2519
92-008 90 & 1.0+ASA+Heparin 4hr 10 1027
90 & 1.0+ASA+Heparin 12h 10 14421
93-012 1354 0.5 + ASA + Heparin 18-24 hr 14 66
90 & 0.75 » ASA + Hepann . 5 1529
135 & 0.75 + ASA + Hepann . 25 4x4
180 & 1.0 + ASA + Heparin 4 222
93-015 120& 1.0 f1272hr 8 745
120 & 1.0 + Heparn . 8 20=9
1354 1.0 1 5 1026
135 & 1.0 + Heparnn * s 14211
150 & 1.28 . 8 518
150 & 1.25 « Hepann . 5 624
94-020 70 1-2 min 3 2326
504038 24 hr ] 1126
7 915

! Minimum obsaerved vaiue of platelet aggregation, expressed as a percent (%) of basasline.



C. PK/PD Relationships

Individual plasma Integrilin concentrations from each study were plotted vs. their corresponding
platelet aggregation values (expressed as a percent of the pre-infusion baseline). The concentration-
response model was used to estimate the concentration which yields 50% inhibition of platelet
aggregation (IC,,), and the concentration which yields 80% inhibition of platelet aggregation (IC).

The following Figure 2 showed the plasma concentration-platelet aggregation relationship obtained
from the definitive pharmacokinetic study (93-012).

Yy ® 108 - 28.2 * 'oglx)
== 0% sardiiunce i

s883883

104

Plalelel Aggregation (% of baselne) °
3 8

intagrifin Concentration (ng/mi.)

2
Figure §&: Plasma Concentration-Response Relationship for Integrelin in
Patients Undergoing Coronary Angioplasty (Study 93-012)

The ICg, and IC,, for the ADP-induced ex vivo platelet aggregation by Inegrilin obtained by regression
analysis from Phase I-II studies are shown in Table 7.

APPEARS THIS WAY
ON ORIGINAL ..
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Table %% di
A Summary of Mean Stalistical Parameters Based on Regression Analysis from Phase |-l Studies

>

Parameler integrelin Alone Integrelin + Aspl- | Integrelin + Heparin Inlegrefin + Aspitin + Hep-
rin arin
Study No. 90-001/001A | 92-008 93-015 91-002/002X 91-002 93-015 | 91-007/0078 | 91-002/002X 93-012
91-004 94-020 91-006 '_ 91-004
Population Healthy Healthy UA Healthy Healthy uA UA Healthy PTCA |
Mean Age (yr) | 27 57 64 33 28 66 60 30 58
{Range) 19-42 45-65 52-84 21-44 20-40 47-86 J39-79 22-43 34-76
I N 13 7 18 8 15 18 25 16 a6
Total Observ. 34 17 120 19 62 19 94 43 195
? (p-value) 0.59 0.81 0.40 0.63 0.60 0.44 0.27 0.40 0.56
{p<0.001) (p<0.001) (p<0.001) | (p<0.001) (p<0.001) | (p<0.001} | (p<0.001) (p<0.001) {p<0.001)
Intercept (SE) | 175 (22) 233 (24) 189 (17) 207 (33) 180 (16) 216 (19) 149 (17) 168 (25) 169 (9)
Slope (SE) -32 (4.7) -37 (4.6) -26 (2.8) -41 (7.8) -32 (3.4) -29 (3.1) -18 (3.1) -29 (5.6) -26 (1.7)
ICsq (95% lim) | 4p* = 138 200 48"* 59 285 232 55 93
(35%, 59) (117,160) | (154, 241) | (33.57) (47%, 69) | (238, 328) | (188, 289) (40®, 65) (78, 107)
ICyo (95% m) | 123 310 630 100 152 793 12130 154 292
(108, 145) (258, 410%) | (547, 750) | (88, 101) (135, 174) | (682, 967) (763, NA) (127, 229% (270, 316)

* denotes an exirapolaled value




Values for ICy, varied accordingly and ranged from 48 to 59 ng/mL in young heaithy subjects, from
117 to 143 ng/mL in post-menopausal women and patients with impaired renal function, and averaged
93 ng/mL in patients undergoing elective coronary angioplasty (study 93-012) and 285 ng/mL in
patients with unstable angina (study 93-015).

The IC,, ranged. on average, in heaithy young subjects. In contrast, the
resuits in the four post-menopausal women (mean age 52 years) and the three patients with renal
impairment (mean age 64 years) ranged These values are similar to the

mean IC,, (292 ng/mL) for patients undergoing elective angioplasty (study 93-012). However,
comparisons across studies and populations are difficult in view of the inadequate assay.

VIL. FORMULATIONS:

The marketed Integrilin Injection is supplied as a bolus injection vial (2.0 mg/mL, 10 mL) and an
infusion vial (0.75 mg/mL, 100 mL) with the following quantitative composition:

2.0 mg/mL 0.75 mg/mL
Component (Quantity per mL)  (Quantity per mL)
Integrilin Drug Substance 2.0 mg* 0.75 mg*

Citric Acid, Monohydrate,
Sodium Hydroxide, NF
Water for Injection, USP

The drug substance, Integrilin, was originaily manufactured
Four lots of drug substance utilized in early toxicology
and early Phase ] and I studies were made using this solid phase synthesis process. In order to
meet the commercial demands, a - process was developed
It was stated that this process was much more amenable to scale-up, and in addition,
it permitted peptide intermediates to be isolated and purified resulting in added control over the
process.

19



VIIL Deficiencies:

The Integrilin assay was not adequately validated with respect to accuracy, precision, linearity,
selectivity, and sensitivity. The following deficiencies should be forwarded to the firm:

IX. LABELING COMMENTS (to be sent to the firm):

1. The firm is recommended to replace the following proposed labeling (left-sided text) with right-sided

text:
Pharmacokinetics

The pharmacokinetics of Integrilin are linear
in the range of 0.5 to 1.5 ug/kg-min. In
patients with coronary artery disease, the
plasma elimination half-life is 2 to 3 hours, the
plasma clearance is 100 to 150 mL/kg-hr and
the volume of distribution about 400 mL/kg.
The extent of Integrilin binding to human
plasma protein is about 25%. '

- For a 0.5 ug/kg-min infusion, steady-state
~ plasma Integrilin concentrations are about 250
ng/ml and range from about 100 to 500 ng/mL.

20

The pharmacokinetics of Integrilin are linear
in the range of 0.5 to 1.5 ug/kg-min. The
extent of Integrilin binding to human plasma
protein is about 25%.

For a 0.5 ug/kg-min infusion, steady-state
Integrilin plasma levels are achieved rapidly



These plasma levels are achieved rapidly when
the infusion is preceded by a 135 Lig/kg bolus.

In a 1725 patient population pharmacokinetic
substudy within a large efficacy trial IMPACT
IT), plasma clearance was proportional to the
patient’s weight and estimated creatinine
clearance, and inversely proportional to age.
The expected changes in steady-state plasma
Integrilin concentrations are modest and
correspond to an increase of about 20% from
age 40 to 80, an increase of 4-5% for each 10
mL/min decrease in creatinine clearance, and
a decrease of about 25% between 60 kg and
100 kg of body weight. Since these parameters
have only modest €ffects on plasma Integrilin
levels, no dose adjustment of the 135 n.g/kg
bolus or the 0.5 wug/kg-min infusion are
required for age, weight or renal function (up
to a serum creatinine of 4.0 ng/dL).

Pharmacodynamics

INTEGRILIN™ inhibits platelet aggregation
in a dose- and concentration-dependent manner
as demonstrated by ex vivo platelet aggregation
using adenosine diphosphate (ADP) and other
agonists to induce platelet aggregation.

The effect of an administered dose of
INTEGRILIN™ is observed within 15 minutes
of the administration of a 135 n.g/kg intravencus
bolus and is readily reversed 2-4 hours after
stopping a continuous infusion of 0.5 ng/kg-
min. Inhibition of ADP-induced ex vivo
platelet aggregation in patients undergoing
percutaneous transtuminal coronary angioplasty
(PTCA) showed a concentration-dependent
effect with an IC,, (50% inhibitory
concentration) of 93 ng/mL and ICy, (80%
/inhibitory concentration) of 292 ng/mL in
“citrated plasma.
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when the infusion is preceded by a 135 ug/kg
bolus.

Inadequate assay validation preciudes
conclusions being made concerning special
populations such as the elderly, females and
those with renal failure.

OK

The effect of an administered dose of
INTEGRILIN is observed within 15 minutes
of the administration of a 135 ..g/kg intravenous
bolus and is readily reversed 2-4 hours after
stopping a continuous infusion of 0.5 ug/ke-
min. Inhibition of ADP-induced ex vivo
platelet aggregation in patients undergoing
percutanecus transluminal coronary angioplasty
(PTCA) showed a dose-dependent effect.



Administration of INTEGRILIN™ by
intravenous bolus and infusion causes a slight
(1.5 to 2-fold) increase in bleeding time which
is rapidly reversible upon discontinuation of
the infusion. While bleeding time in patients
receiving aspirin is prolonged up to 5-fold,
there is no incremental prolongation when
INTEGRILIN™ is administered with aspirin.
Concurrent administration of heparin does not
contribute significantly to the prolongation of
bleeding time caused by INTEGRILIN™ or
aspirin. When administered ~ alone,
INTEGRILIN™ has no measurable effect on
prothrombin time (PT) or activated partial
thromboplastin time_ ~(aPTT). (See also
PRECAUTIONS: Drug Interactions).

Drug Interactions
In a population pharmacokinetic study

performed within IMPACT Il in 1725 patients,
there was no evidence of a pharmacokinetic

OK

Inadequate assay validation precludes
conclusions being made concerning the drug
interaction between INTEGRILIN™ and the

interaction between INTEGRILIN™ and the following coadministered drugs:
following coadministered drugs:
amlodipine diazepam fentanyl metoprolol
amlodipine diazepam fentanyl metoprolol atenolot digoxin furosemide  midazolam
atenolol digoxin furosemide  midazolam awopine diltiazem  heparin morphine
atropine diltiazem heparin morphine captoprii  diphenhydramine lidocaine nifedipine
captopril  diphenhydramine lidocaine nifedipine cefazolin enalapril lisinopril nitrates
cefazolin enalapril lisinopril nitrates
APPEARS THIS WAY
ON ORIGINAL -
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APPENDIX I

~Individual Study Summaries

APPEARS THIS WAY
ON ORIGINAL
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Study 90-001/90-001A

Title: A double-blind, randomized, placebo-controlled safety evaluation of escalating doses of Integrilin
administered as a continuous IV infusion for 90 minutes.

Study Dates: 4/25/91 - 11/13/91
Objectives:

* To assess the safety of selected doses of Integrilin administered by continuous IV infusion over
90 minutes. '

¢ To determine the lowest dose of Integrilin that completely inhibits platelet function as assessed
by ex vivo studies of platelet aggregation but that does not prolong bleeding time; to determine
the dose of Integrilin that prolongs the bleeding time to twice the normal (8-12 min in study 90-001
and 14 min in study 90-001A); to assess the dose response observed at lower dose levels; and
to determine a no-effect dose.

» To evaluate the pharmacokinetics of Integrilin and the relationship between plasma concentrations
of Integrilin and inhibition of platelet function, as measured by platelet aggregometry and bleeding
time.

Study Design: Studies 90-001 and 90-001A were double-blind, randomized, placebo-controlled
trials, and were conducted at the same research facility. In study 90-001, Integrilin doses of 0.2
and 0.5 ng/kg-min were administered, and in study 90-001A, doses of 1.0 and 1.5 n.g/kg-min were
given. A total of 25 heaithy men with a mean age of 26.6 years (range 19-42) were enrolled. Of
these, 24 subjects were divided into four groups of 6 subjects each and were randomly assigned
ina 2:1 ratio to receive 90-mimute intravenous infusions of 0.2, 0.5, 1.0, or 1.5 ug/kg-min of Integrilin
or matching placebo. Infusions were administered in a progressive rising-dose fashion. An additional
single volunteer was administered Integrilin 0.2 «g/kg-min for 90 minutes in a nonrandomized,
open-label fashion at the beginning of the study to familiarize the investigator’s staff with the study
procedures.

Test Products:
* Integrilin, 2 mg/ml, Batch/Lot Size: Batch/Lot# AOOO4A
» Placebo, Batch/Lot# AQOQ0SA



PK/PD Sampling Times:

» Plasma samples for Integrilin assay: 60 minutes pre-infusion, 30, 60, 90 minutes after the start
of the infusion and 1, 3, §, 7, 10, 15, and 30 minutes after the end of the infusion.

« Pharmacodynamics: Platelet aggregation & bleeding time

Analytical Methodology: Please refer to page 8 of this review.

Data Analyses: Please refer to pages 8-9 f this review.

Protocol Deviations: | subject missing screening CBC
90-minute urinalysis data collected for only one subject

Results:
P kinetics— -

~

Integrilin plasma concentration: The pharmacokinetic parameters for Integrilin of each dose group
are summarized in the table below:

Infusion Rate AUC CL Vss Css T12
(«g/kg-min) (ng-hr/mL) (mL/kg-hr) (mL/kg) (ag/mL) (hr)
0.2

Mean 61 307 320 4.0 0.64
Range

N 4 4 4 4 4
0.5

Mean 153 307 369 100 0.83
Range

N 3 3 3 3 3
1.0

Mean 328 278 82 210 0.67
Range

N 3 3 3 3 3
1.5

Mean 446 304 n 290 0.59
Range

N 4 | 4 | 4 [ 4 | 4 |

d o

At the 0.2 ug/kg-min infusion rate, since all of the plasma Integrilin levels were at or below the
LOQ, the reported pharmacokinetic parameters are unreliable. However, those are presented here
- only for the sake of completeness. At the 0.5 »g/kg-min and higher infusion rates, nearly all of
the plasma Integrilin concentrations were above the LOQ.
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Selected plasma concentration versus time plots are presented below for four subjects, one from
each dose group.

- u:- -{ “:.
l- ;-4
f-1 f -
l.__ i ,

mewmwmmmmhmunmm
solid curve is estimated from the best 8t funclion.

The duration of the infusion was not sufficient to reach steady-state and the collection of blood for
Integrilin assay was too short relative to the apparent elimination T1/2. Thus the estimated mean
T1/2 of 41 minutes for the 14 subjects is less precise and likely an underestimate.

The estimated mean values of Css were 44 ng/mL, 100 ng/mL, 210 ng/mL, 290 ng/mL for the
four increasing infusion rates, respectively.

The mean AUC’s normalized to a unit dose of 1.0 xg/kg-min are similar for the four dose groups.
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The mean apparent volume of disaribution values ranged
clearance values ranged

The mean plasma

Pharmacodynamics:

a. Simplate Bleeding Time: The following is a summary of the mean effect on bleeding time for
each of the Integrilin infusion groups and placebo expressed as maximum change from baseline

(as a ratio of the baseline value).

Placebo 0.2 ug/kg-min 0.5 ug/kg-min 1.0 ug/kg-min 1.5 ug/kg-min
N 8 5 4 4 4
Mean 1.28 | 1.18 .35 1.85 1.63
S.D. 0.32 0.43 0.17 0.47 0.30
Range

b._Platelet Aggregation: The following is the mean effect on platelet aggregation for each Inteérilin
infusion dose and placebo expressed as maximum change from baseline for the 10 uM ADP results.

Placebo 0.2 ug/kg-min 0.5 ug/kg-min 1.0 ug/kg-min 1.5 .g/kg-min
N 8 5 4 4 4
Mean (%) 80.9 27.0 46.0 9.3 6.5
S.D. 14.8 25.6 10.1 3.2 5.2
Range

After the Integrilin infusion began, the extent of platelet aggregation reached minimum mean values
relative to baseline of 27% and 46% for the two lower infusion rates and 9.3% and 6.5% for the
two highest infusion rates, respectively, at 10 uM ADP. The times of these maximums occurred
at 60-124 minutes for the three lower infusion rates and at 69 minutes for the 1.5 xg/kg-min group.

14
ke
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Selected results for platelet aggregation over time are presented below for four subjects, one from
each dose group is shown in the following figure.
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Legena: Platalet aggregation (ADP 10 uM) as a percant of 24 I pre-irfusion baseiing. Symbois are experimental
vaiuss and inas connect he data poines. The dotid line indicates 100% (baseline vaiue).

PK/PD Relationship: An analysis of the observed plasma concentration of Integrilin and simultaneously
measured inhibition of platelet aggregation, combing data from this and other Phase I normal volunteer
studies, is presented in pages 17-19 of this review.

Conclusions:

a. Pharmacokinerics: Based on the Css and AUC values obtained, the pharmacokinetics of Integrilin
appear to be linear and dose-proportional between the doses of 0.2 xg/kg-min and 1.5 ug&g—m@.
Although the assay was inadequate, reasonable judgement of dose proportionality can be made with
this study.
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b. Phammacodypamics: Integrilin alone, administered as a continuous 90 minute intravenous infusion.
appears to produce a dose-dependent inhibition of ex vivo platelet aggregation. Infusion rates of
1.0 and 1.5 ug/kg-min resulted in >90% inhibition of ex vivo platelet aggregation. At infusion
rates that produce >90% inhibition ex vivo platelet aggregation, there was a negligible to slight
increase in bleeding time. Bleeding times normalized within 15 to 30 minutes following cessation

of infusion; platelet aggregation normalizes within two to four hours depending on the extent of
inhibition. '

APPEARS THIS WAY
ON ORIGINAL
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Study 91-002/002X

Title: A double-blind, randomized, placebo-controlled safety evaluation of Integrilin administered
as a continuous IV infusion for 90 minutes in combination with aspirin or heparin, or aspirin plus
heparin.

Study Dates: 8/26/91 - 12/26/91

Objectives:

+ To assess the s?feiyl of selected doses of Integf{lin administered by continuous [V infusion at
an infusion rate of 0.5 or 1.0 «g/kg-min over 950 mimutes in subjects who received aspirin, heparin,
or aspirin plus heparin.

» To evaluate the PK/PD of Integrilin in combination with aspirin, heparin, or aspirin plus heparin.

Study Design: This was a double-blind, randomized, single-center, placebo-controlled study in
normal healthy male volunteers. Forty-two heaithy men with a mean age of 28.6 years (range 21-44)
were enrolled and completed the study. Integrilin 0.5 or 1.0 xg/kg-min or matching placebo was
infused intravenously for 90 minutes. Aspirin was administered as a 162-mg oral dose twice, 12
hours and 1-2 hours before infusion of Integrilin; heparin was administered as an intravenous bolus
of 5000 units 12 hours before Integrilin followed by a 1000 units/hour infusion until completion
of Integrilin administration (a total of 13.5 hours). Eighteen subjects received 0.5 «g/kg-min (or
placebo) plus aspirin (6 subjects), heparin (6 subjects), or aspirin and heparin (6 subjects); 24 subjects
received 1.0 ug/kg-min (or placebo) plus aspirin (6 subjects), heparin (6 subjects), or aspirin and
heparin (12 subjects). Within each subgroup, subjects were assigned Integrilin or placebo in a ratio
of 2:1as follows:

APPEARS THIS WAY
ON ORIGINAL '
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Group Number of Subjects Treatmnent
l 4 Integrilin 0.5 wg/kg-min + Aspirin
2 Placebo + Aspirin
2 4 Integrilin 0.5 xg/kg-min + Heparin
- 2 Placebo + Heparin ’
3 4 Incegrilin 0.5 ug/kg-min + Aspirin + Heparin
2 Placebo + Aspirin + Heparin
4 4 Integrilin 1.0 ug/kg-min + Aspirin
2 Placebo + Aspirin
b 4 Integrilin 1.0 ug/kg-min + Heparin
2 Placebo + Heparin
6 8 Integrilin 1.0 ug/kg-min + Aspirin + Heparin
— |4 Placebo + Aspirin + Heparin
Test Products:
» Integrilin, 2 mg/mL, Batch/Lot Size: Batch/Lot# AQOO4A

» Placebo, Batch/Lot# ACOOSA
e Bayer® Children's Chewable Aspirin, 162 mg.

« Heparin Sodium Injection, USP,
* LyphoMed® Heparin Sodium Injection, USP,

PK/PD Sampling Times:

Plasma samples for Integrilin assay: 30, 60, 90 minutes during infusion; 3, 7, 10, 15, 30 and 60
minutes, and 2 and 4 hours during post-infusion (subjects 1-15). 10, 30, and 60 minutes

and 2, 4 and 6 hours post-infusion (subjects 16-42).
Pharmacodynamics: Platelet aggregation & Simplate bleeding time
Analytical Methodology: Please refer to page 8 of this review.
Data Analyses: Please refer to pages 8-9 of this review.

Protocol Deviations: unscheduled CBC (60 minutes post-infusion) - 42
eligibility violations - 3
heparin administration violations - 5
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Results:

:

Integrilin plasma concentration; The mean (+SD) Integrilin pharmacokinetic parameters for Integrilin
based on one-compartmental analysis are summarized in the table below:

r
Bolus Dose (ug/kg) Infusion

N Css AUC CL Vss T1.2
and Infusion Rate Duration (ng/mL) (ng-hr/mL) | (mL/kg-hr) | (mi/kg) (hr)
(«g/kg-min)
0+05+ASA 90 min 155 +22 [2324£33 | 197 4+27 {350+ 11 1.25 + 0.16
0 & 0.5 +Hep. “ 134 £+ 38 [202+57 |236+59 | 336 +68 1.02 + 0.21
0&0.5 + ASA + Hep. .~/ | = 112 £17. | 167+25 {273 +48 | 325 +49 0.84 + 0.16
0& 1.0 + ASA “ 242 +28 361 £40 251 +28 | 343 +48 0.95 + 0.11
0 & 1.0 + Hep. “ 200 £ 57 [328+91 ]309+ 108 |431 +24 1.04 = 0.27
0& 1.0 + ASA + Hep. “ 280 + 44 J 420466 |219+34 | 37966 1.21 = 0.17

The mean terminal plasma half-life range for Integrilin was hours. The

mean plasma clearance values ranged

Pharmacodynamics:

) Dose-dependent parameters such
as AUC and the estimated Css appear to increase in a dose-related manner. The pharmacokinetics
of a 0.5 ug/kg-min or 1.0 »g/kg-min Integrilin infusion in healthy subjects appear to be independent
of treatment with aspirin, heparin or the combination of aspirin and heparin.

a. Simplate Bleeding Time: The following is a summary of the mean effect on bleeding time expressed
as maximum change from baseline (as a ratio of the baseline value).

APPEARS THIS WAY

ON ORIGINAL . .
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Simpiate Bleeding Time

Maximum Change from Baseline as a Ratio of Baseline

Placsbo Infusion
Aspirin Heparin Aspirin +
Heperin
N 4 4 8
MEAN . 3.40 148 3.47
S.D. 2.48 0.40 3.08
Range
integrelin 0.5 yg/kg-min
Aspirin Heparin Aspirin +
Heparin
{ N 4 4 4
B MEAN n 120 158
S.D. 24 0.12 0.49
Range
integredin 1.0pg/kg-min
) Aspirin Heparin Aspirin +
Heperin
N 4 4 ]
MEAN .88 213 330
sD. 178 T8 182
Range

Integniin™ Injecton

Stugy ¢ 91-002/002X - Appendix 7.8
CONFDENTIAL




Aspirin had a significant though highly variable effect on bleeding time whether given alone, in
combination with heparin, Integrilin or both. The overall mean effect of aspirin resulted in an increased
bleeding time of approximately 3-fold relative to baseline determinations. Heparin had little effect
on bleeding time as did the 0.5 ng/kg-min dose of Integrilin. At the higher dose of 1.0 g/kg-min
Integrilin appears to produce a small increase in bleeding time but this was largcly masked in the
presence of aspirin-by the effect of aspirin itself.

b. Platelet Aggregation: The following is the mean effect on platelet aggregation expressed as
maximum change from baseline for the 10 uM ADP results.

APPEARS THIS WAY
ON ORIGINAL
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Platelet Aggregation (10 yM ADP)

Mazimum Change trom Bassline as a Percent of Bassline

Placebo Infusion

Aspirin Heparin Aspirin «
Heparin

N 3 4 6

MEAN® ] 1)) 82

S.D. 2 17 13

Range
* (% change from basaline)

** Data from one subject (#035) with & PA__, of 14% were not included in the mean

~

integrelin 0.5 ug/kg-min
Aspirin Heparin Aspirin +
Heparin
N 4 4 4
MEAN* a7 74 45
S.D. 98 12 78
Range
* (% change trom bassline)
integreiin 1.0 pg/kg-min
Aspirin Heparin Aspirin +
Heparin
N 4 3 8
MEAN 12 25 2
SD. 8.0 16 17
Range
* (% changer from baseline) .
Study # 91-002/002X - Appendix 7.8
Integntin™ Injection

CONFIDENTIAL Page 15



Neither aspirin nor heparin, when administered individually or in combination, had a significant
effect on platelet aggregation induced by 10 uM ADP. Integrilin appears to have a dose related
effect producing a decrease in platelet aggregation to 42.8% of baseline at the 0.5 ug/kg-min dose
and 21.9% of baseline at the 1.0 ug/kg-min dose. There was no evidence of an interaction of Integrilin
with aspirin heparin, or both in the effect on ex vivo platelet aggregation.

PK/PD Relationship: An analysis of the observed plasma concentration of Integrilin and simultaneously
measured inhibiton of platelet aggregation, combing data from this and other Phase I normal volunteer
studies, is presented in pages 17-19 of this review.

Conclusions:

Pharmacokinetics: The mean terminal plasma half-life range for Integrilin was between 0.84 and
1.25 hours. The mean plasma clearance values ranged Dose-dependent
parameters such as-AUC and the estimated Css appear to increase in a dose-reiated manner. The
pharmacokinetics of a 0.5 «g/kg-min or 1.0 «g/kg-min Integrilin infusion in healthy subjects appear
to be independent of treatment with aspirin, heparin or the combination of aspirin and heparin.
However, this can only be a hypothesis in view of the inadequate assay.

Phammacodynamics: Neither aspirin, heparin nor the combination of the two were found to influence
the degree of Integrilin-induced ex vivo platelet aggregation inhibition. Integrilin appears to have
a dose related effect producing a decrease in platelet aggregation.

Aspirin had a significant though highly variable effect on bleeding time whether given alone, in
combination with heparin, Integrilin or both. The overall mean effect of aspirin resulted in an increased
bleeding time of approximately 3-fold relative to baseline determinations. Heparin had little effect
on bleeding time as did the 0.5 »g/kg-min dose of Integrilin. At the higher dose of 1.0 ug/kg-min
Integrilin appears to produce a small increase in bleeding time but this was largely masked in the
presence of aspirin by the effect of aspirin itself.

APPEARS THIS WAY
ON ORIGINAL, "_.
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Study 91-004

Title: A double-blind, randomized, placebo-controlled safety evaluation of Integrilin administered
as a continuous IV infusion for six hours alone and in combination with aspirin plus heparin.

Objectives:

+ To assess the safety of Integrilin administered by continuous IV infusion at an infusion rate
of 0.5 ng/kg-min over 6 hours.
+ To evaluate the PK/PD of Integrilin alone and in combination with aspirin plus heparin.

Study Dates: 10/21/91 - 7/8/92

Study Design: This was a single<center, double-blind, randomized, placebo-controlled study in
healthy adult men. Fifteen heaithy men entered the study, 14 were randomized and one subject
was discontinued prior to randomization due to an excessive bleeding time at baseline. Subjects
who completed the study had a mean age of 28.2 years (range 2040). There were 10 Integrilin-treated
subjects with a mean age 28.9 years (range 2040) and 4 placebo-treated subjects with a mean age
26.5 years (range 23-29).

The ratio of subjects receiving Integrilin to those receiving placebo was 2:1. A total of 12 subjects
completed the study, six (four Integrilin, two placebo) in each of two groups: A and B. Subjects
in Groups A and B each received Integrilin 0.5 .g/kg-min or matching placebo by IV infusion for
six hours. However, subjects in Group B additionally received (1) 162 mg of aspirin 12 hours
before and again at 2 hours before infusion of study drug and (2) a bolus of 5000 units of heparin
12 hours before infusion immediately followed by a heparin infusion of 1000 units per hour until
completion of study drug administration. Group A was studied prior to Group B.

Infusion Rate Duration Co-Administered Drugs
Group A 0.5 ug/kg-min 6 bours None
Group B 0.5 ug/kg-min 6hours Aspirin + Heparin
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Test Products: .

+ Integrilin, 2 mg/mlL, Batch/Lot Size: Batch/Lot# AGOO4A
« Placebo, Batch/Lot# AGOO5SA
» Bayer® Children’s Chewable Aspirin, 162 mg, =

+ Heparin Sodium Injection, USP,
+ LyphoMed?® Heparin Sodium Injection, USP,

PK/PD Sampling Times:

Plasma samplées for Integrilin assay: 60 minutes pre-infusion; 30, 60, and 90 minutes and 2, 4, and
6 hours during infusion; 5, 10, 30, and 60 minutes and 2, 4, and 6 hours post-infusion.

Urine samples for Integrilin assay: Urine was collected from five of the volunteers during and after
Integrilin infusion.” Collection intervals were: 0-1, 1-2, 24, 4-6 hours during infusion, 0-6, 6-24
hours post-infusion.
Phaomdcodynamics: Platelet aggregation and Simplate bleeding time
Analytical Methodology: Please refer to page 8 of this review.
Data Analyses: Plcasc_: refer to pages 8-9 of this review.
Protocol Deviations:  eligibility violations - 1
early termination of infusion - 1
heparin administration violations - 2
RESULTS
P kinetics:

a. Integrilin plasma copcentration: The pharmacokinetic parameters for Integrilin are summarized
in the following table:

R

APPEARS THIS WAY
ON ORIGINAL
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Treatment AUC CL Vss Css TL.2
{ng-hr/mL) {mL/kg-hr) (mL/kg) (ng/mL) {hn)

Group A; Integriiin Alone

Mean = SD 747 + 149 248 + 61 M9 + 6 120 = 29 1.25 £ 0.35

Range ! .

N 4 4 4 4 4

Group B: Integrilin + Aspirin

+ Heparin

Mean + SD 446 + 380 229 + 52 42§+ 79 126 + 30 1.21 £ 0.13

Range

N 4 | ¢ ] 4 |4 [ 4

The mean plasma elimination half-life was approximately 1.2 hours. The mean values for plasma
clearance of Integrilin were similar in the two groups with and without aspirin plus heparin (248
mL/kg-hr vs. 229 mL/kg-hr) as was the volume of distribution (449 mL/kg vs. 425 mL/kg).

Selected plasma Integrilin concentration versus time plots for four subjects are presented below.
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b. Integnilin Unine Concenwration: Urine volume measurements for the first collection sample were

not recorded for two subjects. An estimate of the total amount of Integrilin and its deamidation
product excreted during and for 24 hours after the infusion was available from only three subjects
and the following are the results:

Subject No. Amount (ug) Recovery (%)

004

0a7

008

Pharmacodypamics:

a._Simplate Bleeding Time: The following is a summary of the mean effect on bleeding time for
each of the Integrilin infusion groups and placebo expressed as maximum change from baseline

(as a ratio of the baseline value).

Integrilin Integrilin Placebo Placebo
alone +ASA +Hep +ASA +Hep alope
N 6 4 2 2
Mean 2.04 5.50 3.80 1.55
S.D. 0.70 3.03 0 0.05
Range _ L

b. Platelet Aggregation: The following is the mean effect on platelet aggregation for each Integrilin
infusion dose and placebo expressed as maximum change from baseline for the 10 «M ADP results.

Integrilin Integrilin Placebo Placebo
alone +ASA +Hep +ASA +Hep alone
N 4 s 2 4 - !
Mean 8 27 74 61
S.D. 6 13 4
Range l
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Selected platelet aggregation over time plots for four subjects are shown in the following
figure. -
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When administered as a continuous six-hour infusion, Integrilin alone at 0.5 »g/kg-min produced
a time-dependent inhibition of ex vivo platelet aggregation. At four to six hours of infusion, 0.5
ug/kg-min of Integrilin produced >90% inhibition of ex vivo platelet aggregation with a minimum
increase in bleeding time. Normalization of bleeding time and platelet function following cessation
of the six-hour infusion were similar to that observed following a 90-minute infusion.

When administered together with aspirin plus heparin, Integrilin at 0.5 ug/kg-mirrproducec} > 70%
inhibition of ex vivo platelet aggregation and caused increased bleeding times of > 39 minutes in
three of four subjects as early as | hour into the infusion. Placebo was also associated with a bleeding
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time of 30 minutes in one subject, and 17 minutes in the second subject. ‘One subject received a
full six hours of Integrilin infusion without any corresponding change of bleeding time from the
75-minute pre-infusion baseline (13.5 minutes). Similarly, one of the two subjects received a full
six hours of placebo infusion without further increase in bleeding time. Subjects who developed
bleeding times of > 30 minutes had their infusion of Integrilin plus heparin (or placebo plus heparin)
terminated immediately upon observation of the extended bleeding time. Normalization of bleeding
times occurred within 60-90 minutes of cessation of the infusion. The increased bleeding times
obtained in this study is believed to be attributable primarily to aspirin administration.

The study drug infusion was discontinued prematurely in 3 of 4 subjects administered Integrilin
plus aspirin and heparin and in 1 of 2 subjects administered placebo plus aspirin and heparin because
of abnormal bleeding indices.

PK/PD Relationship: An analysis of the observed plasma concentration of Integrilin and simultaneously
measured inhibition of platelet aggregation, combing data from this and other Phase I normal volunteer
studies, is presented in pages 17-19 f this review.

Conclusions:
Pt kinetics:
« The pharmacokinetics of Integrilin appear to be unchanged in the presence of aspirin and heparin.

+ The percent of administered dose of Integrilin recovered in the urine during and for 24 hours
after the infusion as Integrilin and its deamidation product in three subjects ranged

Pharmacodynamics:

» The combination of aspirin and heparin, with Integrilin or placebo, was associated with profound
effects on Simplate bleeding time in some of the subjects in this study. Integrilin alone, at a
dose of 0.5 ug/kg-min administered up to 6 hours, did not appear to have a significant effect
on bleeding time compared to placebo.

o Integrilin infusion at a dose of 0.5 ug/kg-min for six hours resulted in near complete inhibition
of ex vivo platelet aggregation.
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Study 91-006/006X

Title: A double-blind, randomized, placebo-controlled safety evaluation of Integrilin administered
as an intravenous bolus dose and six-hour continuous infusion in combination with heparin.

Study Dates: 1/9/92 - 2/17/92
Objectives:

* To assess the safew. of Integrilin administered by IV bolus of 20 or 40 .g/kg followed by
continuous IV infusion at an infusion rate of 0.5 or 1.0 ng/kg-min over 6 hours. Safety was
assessed with Integrilin in combination with heparin.

*+ To evaluate the PK/PD of Integrilin in combination with heparin.

Study Design: This was a single-center, double-blind, randomized, placebo-controlled study in
healthy adult men. Fourtzen healthy men with a mean age of 25.4 years (range 20-34) were enrolled
in the study. Twelve subjects (8 Integrilin, 4 placebo) were randomized and completed the study
and were included in the pharmacokinetic and pharmacodynamic analysis. Subjects were enrolled
in two groups: A and B. Each group of subjects received Integrilin 20 or 40 wng/kg bolus and an
infusion of Integrilin 0.5 or 1.0 xg/kg-min or matching placebo by IV infusion for six hours. Twelve
hours before the study drug administration all subjects received a bolus of 5,000 units of heparin,
and a heparin infusion of 1,000 units per hour until completion of study drug administration. Group
A was studied prior to Group B.

Bolus Infusion Rate Duration Co-Administered Drugs
Group A 20 ug/kg 0.5 ug/kg-min 6 hours Heparin
Group B 40 ug/kg 1.0 ug/kg-min 6 hours Heparin
Test Products: L
* Integrilin, 2 mg/mL, Batch/Lot Size: Batch/Lot¥# AOOO4A
» Placebo, Batch/Lot# AOOOSA -
* Heparin Sodium Injection, USP,

LyphoMed® Heparin Sodium Injection, USP,
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PK/PD Sampling Times:

Plasma samples for Integrilin assay: 60 minutes pre-infusion; 30, 60, and 90 min and 2, 4, and
6 hours during infusion; 10, 30, and 60 minutes and 2, 4, and 6 hours post-infusion.

Pharmacodynamics: Platelet aggregation and Simplate bleeding time

Analytical Methodology: Please refer to page 8 of this review.

Data Analyses: Please refer to pages 8-9 of this review.

Protocol Deviations:  eligibility violations - 2
— .~ heparin administration violations - 1

RESULTS
E l Y I . . .

Integrilin plasma concentration: The pharmacokinetic parameters for Integrilin are summarized
in the table below.

Group AUC cL Vss Css TR
(ng-hr/mL) (mL/kg-hr) (mL/kg) (ng/mL) (hr)

Integrilin 20 ug/kg + 0.5 ug/kg-min and heparin (Group A)

Mean + SD 992 + 81.0 Eos + 16.7 ms + 65.4 T 138 + 13.7 I 1.53 +0.23
Range
N 4 ’ | 4 | 4 | 4 | 4

Integrilin 40 4g/kg + 1.0 ug/kg-min and heparin (Group B)

Mean + SD 2050 + 476 | 204 + 43.7 ‘ 512 + 154 | 275 1 65.1 | 1.72 + 0.32
Range
N 4 K K | 4 I 4
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Typical plasma concentration vs. time curves are presented below.
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The rising concentration during the infusion indicates that the bolus doses were not sufficient to
establish steady state levels.

The overall mean (+SD) plasma half-life was 1.63 hours (+0.27). The overall mean volume of
distribution and plasma clearance were 475 mL/kg (+116)and 204 mL/kg-hr (+306), respectively.
The mean Css and AUC values were 138 ng/ml. and 992 ng-hr/mL for Group A, and 274 ng/mL
and 2050 ng-hr/mL for Group B, respectively, suggesting that the pharmacokinetics of Integrilin
are proportional in the range of doses used in this swudy. i



Pharmacodvnamics:

a. Simplate Bleeding Time: The following is a summary of the mean effect on bleeding time expressed
as maximum change from baseline (as a ratio of the baseline value).

Placebo + Heparin 20 ugikg + 0.5 ug/kg-min - 40 ugikg + 1.0 ug/kg-min
+ Heparin (Group A) + Heparin (Group B
N 4 4 4
Mean 1.05 2.60 2.53
S.D. 0.21 0.68 0.97
Range

The subjects who received placebo plus heparin in this study showed no effect on bleeding time
with a mean of 1.05. The maximum effect during Integrilin infusion was similar at the two dose
levels of Integrilin. Integrilin at both doses produced a moderate increase in bleeding time to
approximately 2.5 times the baseline values.

b, Platelet Aggregation: The following is the mean effect on platelet aggregation expressed as maximum
change from baseline for the 10 uM ADP resulits.

Placebo + Heparin 20 ug/kg + 0.5 ug/kg-min | 40 ug/kg + 1.0 ug/kg-min
+ Heparin (Group A) + Heparin (Group B)
N 4 - 4 4
Mean 9 7.8 43
S.D. 49 8.7 7.2
Range
APPEARS THIS WAY.
ON ORIGINAL
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Selected results for platelet aggregation over time are presented below:
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PK/PD Relationship: An analysis of the observed plasma concentration of Integrilin and simultaneously
measured inhibition of platelet aggregation, combing data from this and other Phase I normal volunteer
studies, is presented in pages 17-19 of this review.

Conclusions:

Pharmacokinetics: The overall mean (£ SD) plasma half-life was 1.63 hours (0.27). The overall
mean volume of distribution and plasma clearance were 475 mL/kg (£116) and 204 mL/kg-hr
. (£306), respectively. The mean Css and AUC values were 138 ng/mL and 992 ng-hr/mL for Group
" A, and 274 ng/mL and 2050 ng-hr/mL for Group B, respectively. However, this can only be a
hypothesis in view of the inadequate assay.
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The mean Css and AUC for Group A were almost one-half those for Group B, suggesting that the
pharmacokinetics of Integrilin are proportional in the range of doses used in this study. Although
the assay was inadequate, reasonable judgement of dose proportionality can be made with this study.

Pharmacodypamics: Integrilin at both doses, 20 ug/kg + 0.5 ng/kg-min and 40 ug/kg + 1.0 ng/ke-
min, produced a moderate but consistent increase in Simplate bleeding time to approximately 2.5
times the baseline values and a profound effect on ex vivo platelet aggregation with nearly complete
inhibition during the infusion. Both effects returned toward baseline rapidly when the infusion
was terminated. In the four volunteers administered the placebo plus heparin infusion there was
no effect on either bleeding time or ex vivo platelet aggregation.

APPEARS THIS WAY
ON ORIGINAL
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Study 92-008

Title: An open-label pharmacokinetic evaluation in post-menopausal female volunteers of Integrilin
administered for ninety minutes by continuous IV infusion.

Study Dates: 6/4/92 - 6/24/92

Objectives:

¢ To assess the safety of Integrilin administered by a bolus dose of 90 .g/kg followed by a continuous
IV infusion at am infusion rate of 1.0 ug/kg-min-over 90 minutes in post-menopausal females.

» To evaluate the PK of Integrilin and the relationship between plasma concentrations and inhibition
of platelet function as measured by platelet aggregometry and Simplate bleeding time in post-
menopausal females.

Study Design: This was a single-center, open-label study in healthy post-menopausal women.

Four healthy post-menopausal women with a mean age of 52 years (range 45-60) were enrolled

and completed the study. All women were white. They received a 90 n.g/kg Integrilin bolus followed

by a continuous IV infusion at a rate of 1.0 xg/kg-min for ninety minutes.

Test Products:

» Integrilin, 2 mg/mL, Batch/Lot Size: , Batch/Lot# AOOO4A

PK/PD Sampling Times:

Plasma samples for Integrilin assay: 60 min pre-infusion; 30, 60, and 90 min during infusion; 30
and 60 min and 2, 4, 6 and 24 hours post-infusion.

Pharmacodynamics: Platelet aggregation and Simplate bleeding time
Analytical Methodology: Please refer to page 8 of this review.
Data Analyses: Please refer to pageﬁ 8-9 of this review. -

_ Protocol Deviations:  ocular funduscopy not performed - 4

post-infusion physical exam not performed - 4
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unscheduled PT/aPTT performed - 4

RESULTS
I kipetics:
Integrilin plasma concentration: The pharmacokinetic parameters for Integrilin are summarized
below.
AUC CL Vss Css T2
(ng-hr/mL) (mL/kg-hr) (mL/kg) (ng/mL) (hr)
Mean + SD 1178 £ 136 157 £ 17.9 42+ 73 213 + 5.36 1.81 + 0.20
Range
N 13 14 K K IE

The réliability of the Css estimates in this study is limited by the small number of subjects and the
short infusion duration relative to the estimated half-life.
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The maximum plasma Integrilin concenmrations observed near the end of infusion were 378 ng/mL.
337 ng/mL, 388 ng/mL and 268 ng/mL. [t appears that the bolus dose of 90 ug/kg was nearly
sufficient in all four cases to achieve the steady state concentration associated with the infusion of
1.0 ug/kg-min since there was only a small additional increase in plasma concentration during the
infusion.

Pharmacodynamics:

a. Simpiate Bleeding Time: The bleeding times were increased moderately in all four subjects when
assessed at one hour into the infusion. The increase was less than twofold in all cases.

b. Platelet Aggregation: The following is the percent platelet aggregation relative to baseline over
time for individual subjects.
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lines connect the data points. The dotied line indicates 100% (baseiine vaius).

50



Profound inhibition of platelet aggregation during the infusion was observed in all but one subject
(004). This subject had a peak concentration of Integrilin lower than the other three. Platelet
aggregation returned rapidly toward baseline when the infusion was terminated.

PK/PD Relationship: An analysis of the observed plasma concentration of Integrilin and simultaneously
measured inhibition of platelet aggregation, combing data from this and other Phase I normal volunteer
studies, is presented in pages 17-19 of this review. .

Conclusions: In four post-menopausal female volunteers, the mean plasma half-life was 1.81 hours
and ranged . The mean plasma clearance was 157 ml /kg-hr and values
ranged The mean calculated value of Css was 213 ng/mlL with a range

. However, this can only be a hypothesis in view of the inadequate assay.

APPEARS THIS WAY
ON ORIGINAL
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Study 94-020

Title: Pharmacokinetics, pharmacodynamics and safety of Integrilin in subjects with moderate renal
failure.

Study Dates:  8/5/94 - 2/6/95

Objective: To evaluate the pharmacokinetics, pharmacodynamics and safety of Integrilin administered
by simultaneous bolus and continuous infusion to subjects with moderate renal failure compared
to age-matched controls.

Study Design: The study was conducted in two parts. A total of 16 subjects were involved in the
study. ,

Part I was an open-label, single-dose study, to determine the plasma clearance of Integrilin in three
subjects with moderate renal insufficiency, defined as creatinine clearance of 30-60 mL/min. Three
women with a mean age of 63.7 years (range 62-65) were enrolled. A single 70 ug/kg bolus of
Integrilin was administered. This dose was based on a target plasma concentration of Integrilin
of 550 ng/mL. Data from Part I was used to calculate the bolus and continuous infusion rate for
Part II.

Part II was an open-label study of a single IV bolus followed by a continuous IV infusion of Integrilin.
The bolus dose, infusion rate and duration were determined from Part I of the study and was a 50
1g/kg IV bolus followed by 0.35 ug/kg-min. This stage involved six subjects with moderate renal
insufficiency (creatinine clearance of 30-60 mL/min) and an additional seven age-matched healthy
subjects (creatinine clearance > 70 mL/min).

In Part II the 6 renally impaired subjects were S women and 1 man with a mean age of 62.8 years
(range 59-65). All subjects had a creatinine clearance within the required rate of 30-60 mL/min
with a mean of 52.7 mL/min The age-matched healthy subjects in Part II were
1 woman and 6 men with a mean age of 56.7 years (range 44-64). All subjects had creatinine clearance
values above 70 mL/min with a mean of 81.5 ml./min

4
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Treatment/Groub Dose Dosage Form Strength Batch/Lot Size Batch/Lot#

Part One-Renal 70 pg/kg bolus 2 mg/mL 110L EQ019A

Part Two-Renal 50 pg/kg { bolus 2 mg/mi 110L E0019A
0.35 ug/kg- infusion 0.5 mg/mL 350L D0016A
min

Part Two-Normal 50 po/kg bolus 2 mg/mL 1oL EQ019A
0.35 pg/kg- infusion 0.5 mg/mL 350L D0016A
min

** Represents To-S8e-Marxered dosage form.
PK/PD Sampling Times:

Pl les for | i .
Part I: Pre-infusion; 0.25, 0.5, 1, 2, 4, 6, 8, 10, and 12 hours post-infusion
Part [I: Pre-infusion, 6, 12, 18, 21, and 24 hours post-bolus administration

Urige:
PartII: Pre-infusion, 0-6, 6-12, 12-18, 18-21, and 21-24 hours post-bolus administration

Pharmacodynamics: Platelet aggregation

Analytical Methodology: Please refer to page 7 of this review.
Data Analyses: Please refer to pages 7-18 of this review.
Protocol Deviations:

PartI:  protocol-specified menu not used - All
Blood storage violations - All
Exercise prohibition violation - 1
Caffeine consumption violation - 1
Vital signs not checked as required - 2
Under dosage for weight - 1

Part II:  Lab sample violations - All
Pump setting errors - 3
Infusion stopped early - 1 . APPEARS THIS WAY
' ~ -~ ON ORIGINAL
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RESULTS:

Part I: The pharmacokinetic parameters for Integrilin are summarized below.

Integrilin 70 n:g/kg- Renal

Parameters AUC CL Vss TiRa TL2B
(ng-hr/mL) (mL/kg-hr) (mL/kg) ¢hr) (hr)

Mean 1019 70.1 210 0.31 2.40

S.D. 166 12.6 15.8 0.29 0.56

Range

N 3 3 3 3 3

- From the single belus, the best fit to the experimental data was a bi-exponential function.
The mean plasma half-lives were 19 min and 2.40 hrs ) . for T1/2et

and T1/2, respectively. The plasma clearance had a mean value of 70.1 mi/kg-hr

The mean steady-state volume of distribution Vss was 210 mL/kg
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The Integrilin plasma concentration had a mean value of 443 ng/mL . at the first
measurement at 15 min post-injection. Levels decreased rapidly to a mean of 248 ng/mL
at 1 hr and 50 ng/mL at 6 hrs.

Platelet aggregation decreased to a minimum to 20%-28% of baseline at 1 hr after bolus administration
and then rewrned rapidly toward pre-dose baseline levels.

Part II: The pharmacokinetic parameters for Integrilin are summarized below.

Integrilin 50 ng/kg + 0.35 xg/kg-min - Renal

Paramerers Css AUCt CLp CLr CLr/CLp
(ng/mL) (ng-hr/mL) (ml/kg-hr) (mL/kg-hr) (%)
Mean 223 4505 80.9 42.0 40.6
S.D. 44 911 367 12.7 4.5
Range
N 6 6 6 6 6
* Not included in mean value
Integrilin 50 .g/kg + 0.35 ug/kg-min - Normal
Parameters Css AUCt CLp CLr CLr/CLp
(ng/mL) (ng-hr/mL) (mL/kg-hr) (mL/kg-hr) (%)
Mean 272 5624 85.1 40.7 49.2
S.D. 93.6 1984 27.6 1.1 9.2
Range
N 7 7 7 7 7

The Css values were calculated as the average of all plasma concentrations measured during the

24-hour infusion.

The mean Css, CLp, CLr and CLr/CLp values betweern reridlly impaired and age-matched healthy

subjects were not significantly different.
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The following figures show the selected curves for Part II for Integrilin plasma concentration over
time and for platelet aggregation over time in parallel.
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Legend: Plateiet aggregation (ADP 20 uM) as a percent of pre-infusion baseline (solid symbok, left axis) and
integreiin plasma concentration over time (open symbois, right axis). Symbois for piatelet aggregation
and plasma concentration represent experimental data. Lines connect data points. The dotted indicates

100% (baseiine vaiue) for piateiet aggregation.

Platelet aggregation was reduced to a minimum value of 26% or less of baseline during the infusion.
- The values remained low throughout the infusion and increased rapidly toward baseline once the

infusion was stopped.
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The amount of Integrilin measured in urine is reported for the combined arhoum of Integrilin and
its deamidated breakdown product for all subjects in Part I. For renal insufficiency subjects the

mean total amount excreted during the 24-hr infusion was 15.5 mg ) For healthy
subjects the mean amount excreted was 19.5mg = . The mean values as a percent
of the dose administered were 36% for renally impaired subjects and 43 %

for healthy subjects. These values underestimate the renal excretion of Integrilin as pare-nt
compound and its deamidated breakdown product since the period of urine collection did not extend
beyond the end of the infusion.

PK/PD Relationship: An analysis of the observed plasma concentration of Integrilin and simultaneously
measured inhibition of platelet aggregation, combing data from this and other Phase I normal volunteer
studies, is presented in pages 17-19 of this review.

Conclusions:

LN

PK: There are no apparent differences in mean pharmacokinetic parameters between the really impaired
and normal subjects, although the difference in estimated creatinine clearance was approximately
30 mL/min between the two groups. However, in view of the inadequate assay there is doubt caste
on conclusions drawn from comparisons across populations.

The total amount of Integrilin and its deamidated product which was excreted in the urine during
the 24-hour infusion was comparable between the two groups; it averaged 15.5 mg

and 19.5 mg for the renally impaired and healthy subjects, respectively. The
mean values as a percent of the dose administered were 36% for renally impaired
subjects and 43 % for healthy subjects.

PD: Ex vivo platelet aggregation was reduced to 26% or less from baseline during the infusion
in both renally impaired and the healthy subjects. The values remained low during the infusion
and increased rapidly toward baseline once the infusion was terminated.

APPEARS THIS WAY
ON ORIGINAL

e
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Study 92-009

Title: A randomized, double-blind trial of Integrilin versus placebo in the setting of coronary
angioplasty.

Investigator and Site: multiple
Study Dates: 12/17/92 - 4/4/93
Objectives:

+ To investigate the efficacy of Integrilin as therapy for the reduction of the incidence of the composite
endpoint of death, non-fatal myocardial infarction and urgent intervention during and following
coronary angioplasty.

¢ To establish the safety profile of Integrilin in the setting of coronary angioplasty.

« To provide preliminary estimates of treatment effects to be used in the design of a subsequent
phase II clinical study.

» To provide measures of pharmacokinetics, the effects on platelet aggregation-and bleeding times,
and the immunogenicity (by measurement of anti-Integrilin antibodies) of Integrilin in a subset
of patients enrolled at two centers.

Study Population: A total of 150 patients scheduled for coronary angioplasty (PTCA) were recruited
from 15 investigational sites. At 2 sites, Duke University and the Cleveland Clinic, 27 patients
were included in a pharmacokinetic subgroup. Plasma samples for Integrilin assay were obtained
from 24 patients. Demographics for these 24 patients are presented in Table 1. There were 21
males and 3 females with a mean age of 59.0 years (range 40-75) and a mean body weight of 84.4

Patients 02-001, 02-002, and 02-020 were originally included in the pharmacokinetic
study but no plasma samples were obtained.

Study Design: This was a Phase Il randomized, double-blind, placebo-controlled, multi-center clinical
study in patients undergoing coronary angioplasty. One hundred fifty patients were enrolled in
two groups of 75 patients each, Groups A and B. Each group was randomly assigned in a 2:1 ratio
to receive either Integrilin or matching placebo administered by intravenous bolus (90 n.g/kg) followed
by a continuous infusion (1.0 xg/kg-min). Treatment in each group was initiated 30 minutes before
the start of the angioplasty procedure and continued throughout the procedure. The duration of
post-angioplasty infusion was either four hours (for Group A) or twelve hours (for Group B) starting
from the completion of the coronary angioplasty procedure. All patients received aspirin (325 mg)
prior to the procedure and on the day following the procedure. All patients also received a bolus
of heparin to achieve and maintain an activating clotting tirhe (ACT) of between 300 and 350 seconds
during the procedure.
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Test Products:-

« Integrilin, 2 mg/mL, Batch/Lot Size: , Batch/Lot# CO006A
+ Placebo, Batch/Lot¥ CO007A

PK/PD Sampling Times:

Plasma samples for Imegnlm assay: 1 hour during infusion and immediaiely Before the end of infusion
Pharmacodynamics: Platelet aggregation and Simplate bleeding time and anti-Integrilin antibodies
Analytical Methodology: Please refer to page 8 of this review.

Data Analyses: Please refer to pages 8-9 of this review.

Protocol Deviations: "N/A

RESULTS

pi Kinetics:

Integrilin plasma concentration: Only two specimens were obtained from each of 22 patients for
plasma Integrilin levels, precluding a formal pharmacokinetic apalysis. However, from the average

concentration at the fine time point in Group B, which would approximate the steady state concentration,
the average plasma clearance in these 7 patients was 201 mI/kg-hr from the following relationship:

CL = Infusion Rate + Css

Plasma samples were to have been obtained from each patient one hour into the infusion and at
the end of the 4 hour (Group A) or 12 hour (Group B) infusion. The actual mean sampling times
for Group A were 2.17 hours and 5.07 hours, and for Group B, those were 2.39 hours and 13.34
hours, respectively. The mean resuits and corresponding time points from the two Groups are presented
in the following table.

—1
Group A Group B
N 13 12 9 7
Mean Time (hr) 2.17 5077 - 2.39 13.34
Mean Conc. (ng/mL) 278 206 192 299
(range) .
S.D. (Cong.) 181 126 124 170
— =
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The plasma Integrilin concentrations in both groups at both time points were highly variable.
Pharmacodypamics:

a. Simplate Bleeding-Time: The Simplate bleeding time was measured in a subset of 29 patients.
The mean bleeding time was prolonged approximately a 2-4 fold during the Integrilin infusion in

patients who received Integrilin. Mean bleeding times for placebo-treated patients did not change
appreciably. The bleeding times had begun to return to baseline in the combined Integrilin group
within 15 or 60 minutes of stopping study drug.

b, Platelet Aggregation: Platelet aggregation was measured using 20 «M ADP as an aggregant in
a subgroup of 28 patients, 20 Integrilin-treated and 8 placebo-treated. Platelet aggregation was
lower than 20% of baseline in the combined Integrilin-treated group both at 1 hour into the infusion
and at the end of the infusion (16.6% and 14.1%, respectively). Mean platelet aggregation in the
combined placebo group remained slightly above baseline at both time points. Mean platelet aggregation
had returned to 63% of baseline within 4 hours of discontinuing Integrilin.

PK/PD Relationship: The data in terms of the number of data points for Integrilin concentration
and inhibition of ex vivo platelet aggregation were not sufficient for formal PK/PD analysis.

Conclusions: Only two specimens were obtained from each of 22 patients for plasma Integrilin
levels, precluding a formal pharmacokinetic analysis. However, from the average concentration
at the fine time point in Group B, which would approximate the steady state concentration, the average
plasma clearance in these 7 patients was 201 mL/kg-hr. However, this can only be a hypothesis
in view of the inadequate assay.

APPEARS THIS WAY
ON ORIGINAL



Study 93-012

Title: A randomized, double-blind, placebo-controlled evaluation of the safety, pharmacodynamics
and pharmacokinetics of different dosing regimens of Integrilin plus heparin in patients with coronary
artery disease and scheduled to undergo coronary angioplasty.

Investigator and Site: Multiple
Study Dates: 7/16/93 - 11/6/93
Objectives:

» To evaluate the PK/PD of various dosing regimens of Integrilin in patients undergoing coronary
angioplasty. :

+ To determine the acute hemostatic effects of various doses of Integrilin combined with heparin.

» To evaluate thesafety of Integrilin in patients undergoing coronary angioplasty.

Study Population: To be considered for enrollment in this study, patients were required to have
a diagnosis of coronary disease documented by cardiac catheterization, and were to be scheduled
for coronary angioplasty. Fifty-two of the 73 patients randomized with a diagnosis of coronary
artery disease and scheduled for PTCA participated in the pharmacokinetic study. One of the 52
patients (#1009) only received Integrilin for 2 hours; he was not included in the pharmacokinetic
analyses presented below. Integrilin plasma levels were measured in patients assigned to 4 different
dosing regimens described below in Study Design. Groups C and G consisted of 6 females and
10 males with an overall mean age of 57.6 years (range 39-76 years). Group D consisted of 3 males
with mean age 59.0 years (range 46-65 years). Groups E and F consisted of 8 females and 19 males
with an overall mean age of 58.6 years (range 36-72 years). Group A consisted of 4 males with
mean age 51.3 yr (range 34-71 yr). The gender, age and weight are listed in Table 1 for each patient
and summarized by each treatment group. Also, included in Table 1 is the dose administered to
each patient: bolus and infusion rate, duration and total dose.

Study Design: This was a Phase II randomized, placebo-controlled, multi-center investigation in
patients with coronary artery disease (CAD) undergoing percutaneous transluminal coronary angioplasty
(PTCA) with a marketed device. Patients received aspirin (325 mg) prior to study drug administration
and daily thereafter, as well as heparin. The investigation was conducted at four sites. Each patient
received an intravenous bolus dose of Integrilin followed by a continuous infusion of Integrilin for
18-24 hours based on the assigned dosage group as follows:

wd
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Dose Groups* Bolus Dose (ug/kg) Infusion Rate (ug/kg-min)
D 90 0.75

C.G 135 0.5

E.F 135 0.75

A 180 __ 1.0

s — - - -
* Per Amendment 1, Dose Group B was deleted from the study protocol

Dose Groups A, C, D and E were double-blind, Groups F and G were open-label

Test Products:

PK/PD Sampling 'I"imos:

Plasma samples for Integrilin assay: 0.25, 0.5, 1, 2, 4 and 12 hours during infusion; infusion

Integrilin, 2 mg/mL and 0.5 mg/mL, Batch/Lot Size:

and DOO11A

Placebo, Batch/Lot# CO007A
Bayer® Children’s Chewable Aspirin,

Heparin Sodium Injection, USP,

LyphoMed® Heparin Sodium Injection, USP, *

termination; 0.25, 0.5, 1, 2, 4, 8, and 12 hours post-infusion.

Pharmacodynamics: Platelet aggregation and Simplate bleeding time.

Analytical Methodology: Please refer to page 8 of this review.

Data Analyses: Please refer to pages 8-9 of this review.

Protocol Deviations: 21 eligibility violations

APPEARS THIS WAY ._

ON ORIGINAL
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RESULTS
pt Kinetics:
Integrilin plasma concentration: Selected plasma concentration versus time plots are presented below

for six patients representing the four dose groups.
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solid curve is from the best fit function.
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The initial concentration of Integrilin at 15 minutes was higher than all later sample times, indicating
that the bolus dose was more than sufficient to achieve the steady-state plasma concentrations associated
with the subsequent infusion rate in all dose groups. Plasma levels then declined rapidly to steady
state between the 4 hour and 12 hour samples.

The pharmacokinetic parameters for Integrilin are summarized below.

 —
Regimens Css (ng/mL) AUC CL Co* Vss T1/2
(ng-hr/mL) (mlL/kg-hr) (ng/mlL) (mL/kg) (hr)

Group C & G: 135 ug/kg + 0.5 ug/kg-min

Mean 254 6854 124 470 413 2.43
Range
N 16 16 16 16 16 16

Group D: 90 ug/kg + E7S-ug/kg-min

Mean 174 4307 253 209 1046 3.34
Range ~
N 4 4 4 4 4 4

Group E & F: 135 ug/kg + 0.75 ug/kg-min

Mean 367 8173 134 454 385 1.95
Range
N 26 27 27 26 27 27

Group A: 180 ug/kg + 1.0 ug/kg-min

Mean 458 10583 150 471 517 1.96

Range

N 4 4 4 4 4 l 4

* C,: initial plasma drug concentration following bolus dose.

All Groups
| Css AUC CL Vss Ti2
(ng/mL) (ng-r/mL) (mL/kg-br) (mL/kg) (hr)
Mean 323 . 142 -4 436‘ 2.21
S.D. 138 . 54.8 266 1.00
N SO 51 51 S1 51 -

~ * The duration of infusion varied from patient to patient. Therefore, average AUCs are not meaningful.
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The steady state plasma concentration associated with the range of doses used is a function of the
infusion rate rather than the bolus dose. Though the infusion rate was the same in Group D and
in Groups E & F, the dissimilar mean values are attributable to the small number of patients in Group
D. The overall mean Css for all patients given an infusion rate of 0.75 ng/kg-min of Integrilin
was 336 ng/mL.

The dose independeht pharmacokinetic parameters, CL and Vss and T1/2 were similar across the
dose groups except for Group D into which only four patients were enrolled. The overall estimates
of CL, Vss and T1/2 were 142 ml /kg-hr, 456 mL/kg and 2.21 hours, respectively in this population
of patients with ischemic heart disease.

Pharmacodynamics:

a. Simplate Bleeding Time: The following is a summary of the mean effect on bleeding time for
each of the Integrilin infusion groups and placebo expressed as maximum change from baseline

(as a ratio of the baseline).

Placebo Integrilin Integrilin Integriiin Integrilin
90 & 0.75 135 & 0.50 135 & 0.75 180 & 1.0
N 8 4 15 24 3
Mean 1.58 1.66 2.36 2.59 3.68
SD 0.78 0.53 1.05 1.08 0.28

A dose-related effect was observed on Simplate bleeding time during the infusion with a 2.5 fold
mean increase at a dose of 135 ug/kg as a bolus followed by an infusion of either 0.5 xg/kg-min
or 0.75 ug/kg-min. The effect was more profound with a 3.68-fold increase at the 180 ..g/kg bolus
followed by an infusion of 1.0 «g/kg-min. At all dose levels, the bleeding time had returned toward
baseline values when assessed one hour after terminating the infusion.

b. Platelet Aggregation: A profound effect on ADP-induced platelet aggregation during the infusion
was observed at all dose levels. The effect was rapid with inhibition to less than 20% of the baseline
values at the first sampling time of 15 minutes into the infusion and sustained throughout the infusion.
Platelet aggregation returned toward baseline values after the infusion was terminated.

¢. PK/PD Relationship: An analysis of the observed plasma concentration of Integrilin and

simultaneously measured inhibition of platelet aggregation, combing data from this and other Phase
I normal volunteer studies, is presented in pages 17-19 of this review.
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Conclusions:

Pharmacokinetics: The estimates of steady state plasma concentrations of Integrilin associated with
the infusion rates of 0.5 xg/kg-min, 0.75 wg/kg-min and 1.0 ng/kg-min were 254 ng/mL, 336 ng/mL
and 458 ng/mL. respectively. The overall estimates of CL, Vss and T1/2 were 142 ml./kg-hr,
456 mL/kg and 2.21 hours, respectively in this population of patients with ischemic heart disease.
However, this can only be a hypothesis in view of the inadequate assay. .

Labeling Claims: The firm proposed the following labeling from this study:

PK: “For a 0.5 ug/kg-min infusion, steady-state plasma Integrilin concentrations are about 250
mg/mL and range from about 100 to 500 ng/mL. These plasma levels are achieved rapidly when
the infusion is preceded by a 135 ng/kg bolus.”

PD: “The effect of an administered dose of Integrilin is observed within 15 minutes of the administration
of a 135 ng/kg inravenous bolus and is readily reversed 24 hours after stopping a continuous infusion
of 0.5 ng/kg-min. Inhibition of ADP-induced ex vivo platelet aggregation in patients undergoing
percutaneous transluminal coronary angioplasty (PTCA) showed a concentration-dependent effect
with an IC50 (50% inhibitory concentration) of 93 ng/mL and IC80 (80% inhibitory concentration)
of 292 ng/mL in citrated plasma.”

“Administration of Integrilin by intravenous bolus and infusion caused a slight (1.5 to 2-fold) increase
in bleeding time which is rapidly reversible upon discontinuation of the infusion.”

Labeling Comments:

« The following statement, “For a 0.5 pg/kg-min infusion, steady-state plasma Integrilin
concentrations are about 250 mg/mL and range from about 100 to S00 ng/mL. These plasma
levels are achieved rapidly when the infusion is preceded by a 135 ..g/kg bolus.” should be
replaced by:

“For a 0.5 pg/kg-min infusion, steady-state Integrilin plasma levels are achieved rapidly when
the infusion is preceded by a 135 ng/kg bolus.”

* The following statement, “Inhibition of ADP-induced ex vivo platelet aggregation in patients
undergoing percutaneous transluminal coronary angioplasty (PTCA) showed a concentration-
dependent effect with an IC50 (50% inhibitory concentration) of 93 ng/ml and IC80 (80%
inhibitory concentration) of 292 ng/mL in citrated plasma.” should be replaced by:

“Inhibition of ADP-induced ex vivo platelet aggregation in patients undergoing percutaneous
transluminal coronary angioplasty (PTCA) showed a dose-dependent effect.”



analysis.

Study 93-014
A. Population PK:

Title: Randomized, double-blind efficacy and safety evaluation of two dosing regimens of Integrilin
versus placebo for reducing the complications of coronary angioplasty.

Investigator and Site: multiple
Study Dates:  11/30/93 - 1/8/96

Objective: The objective of a population pharmacokinetic substudy was to estimate the influence
of patient and treatment variables, such as age, gender, race, renal function, hepatic function, alcohol
abuse, smoking status and concomitant medications, on the plasma clearance of Integrilin.

Study Design: Patients who were scheduled to undergo urgent or elective coronary angioplasty
with a marketed percutaneous coronary intervention device were eligible for enrollment. Patients
were excluded if they were increased risk bleeding, had severe hypertension, had a history of stroke
or CNS damage, might be pregnant, had participated recently in another trial or could not give written
informed consent. '

Eligible patients were randomly allocated to one of three treatments: 1) a bolus of Integrilin (135
ug/kg) followed by a continuous infusion of Integrilin at a dose of 0.5 ng/kg-min (low dose group)
for 20-24 hours; 2) an identical bolus of Integrilin (135 ng/kg) followed by a continuous infusion
of Integrilin at a dose of 0.75 «g/kg-min (high dose group) for 20-24 hours for 20-24 hours; or
3) a matching placebo bolus followed by a continuous infusion of placebo for 20-24 hours. The
study drug was administered as a bolus followed by a continuous infusion initiated immediately
prior to angioplasty. All patients initially received an intravenous heparin bolus of 100 units/kg
followed by up to 2000 additional units every 15 minutes to maintain an elevation of the activated
partial thromboplastin time (aPTT) of 2-3 times control. Unless contraindicated, aspirin (325 mg)
was administered orally within 24 hours prior to the planned procedure and then once daily. Patients
were followed until hospital discharge and were re-evaluated at 30 days and 6 months following
enrollment.

Subjects: A total of 4010 patients were enrolled in this IMPACT I Trial, a Phase III clinical trial
to determine the safety and effectiveness of Integrilin in patients undergoing percutaneous coronary
angiography. Patients were randomized to treatment with an intravenous bolus of 135 ng/kg of
Integrilin followed by an infusion of either 0.50 ng/kg/min or 0.75 wg/kg/min for 24 hours, or
a similar placebo regimen. Integrilin was administered to 2586 patients and a total of 1725 patients
(1301 M, 424 F, mean age of 59.3 years, mean weight 6f 85.4 kg), 888 at the high dose and 837
at the low dose, had an evaluable plasma sample and were evaluated in a population pharmacokinetic
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Plasma Samples: One plasma sample for Integrilin concentration was obtained from each patient
immediately prior to terminating the infusion whenever possible.

Because only one plasma concentration was obtained from each patient, it was not possible to distinguish
between intra-individual variability and inter-individual variability in the model. For this reason,
the intra-individual variability was assumed to be represented by a CV of 25% and the value of
the inter-individual variability was estimated subject to this constraint. Certain covariables, i.e.
those close to being accepted with this assumption, were also tested using a CV of 35% to determine
whether or not this assumption influenced the conclusions.

The covariables tested for their effect on the resulting estimates of Integrilin clearance included
the patient’s age, weight, gender, race, renal function, liver function (SGPT), alcohol abuse, smoking
status and concomitant use of a variety of drugs. The renal function for each patient was determined
by estimating the creatinine clearance based on age, ideal body weight and serum creatinine level
using the method of Cockroft-Gauit.

A general description of the models used to estimate the population value of Integrilin clearance
is as follows:

CL, = (6, X)
where:
6 is the vector of parameters,
X, represents all concomitant data covariates of the i individual (e.g., age,, weight,, etc.),
and

f() is a function of known form.

Evaluatijon of each covariable’s contribution to the population estimate of Integrilin clearance was
a stepwise procedure. Each covariable was tested initially by its separate inclusion in the model.
The criterion of significance for inclusion in the model at this point was p<0.05. The second step
involved the stepwise addition into the model of those fourd initially to be significant by their separate
inclusion. The criterion for significance at this step was p<0.01. A “tentative model” was then
constructed consisting of all covariates found significant at the second step. Finally, those found

1o be significant by stepwise addition were tested by their stepwise deletion from the “tentative model.”

At this final stage, those with a p value of <0.001 were retained as significant in the “final model.”
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A description of UCSF pharmacokinetic data sets and NONMEM control ﬁle and output for final
pharmacokinetic model are attached.

_concentrations obtained from this study is shown in the following table.

Formulations:

Treatment/Group Dose Dosage Form Strength Batch/Lot Size Batch/Lot#

Integrilin Low 135 Ha/kg boius 2 mg/mL 35 L DO014A

Dose 0.5 pg/kg-min | infusion ** 2 mg/mL 5L D0015A

Integrilin High 135 pg/kg bolus 2mg/mL 110L EOD19A

Dose 0.75 pg/kg- infusion 0.75 mg/ml 350L Doo18A

min 0.75 mg/mL 350L EQ020A

0.50 mg/mL 350L DOO11A

0.50 mg/mL 350L DO016A

0.50 mg/mL 350L DO017A

Placebo - bolus - - D0013A

n infusion DO012A

** Represents To-Se-Marketed dosage form.

PK/PD Sampling Times:

Plasma samples for Integrilin assay: Immediately prior to termination of infusion in a subset of
patients

Analytical Methodology: Please refer to page 7 of this review.

Protocol Deviations:

Any Exclusion 302 (7.8%)
Severe Hypertension 108 (2.8%)
History of Stroke 22 (0.6%)
PT > 1.2 Times Control 150 (3.9%)
Hematocrit < 30% 21 (0.5%)
Thrombocytopenia 3(0.1%)
Creatinine > 4.0 mg/dL 1(0.0%)
Gastrointestinal Bleeding 1(0.0%)

Participated in Other Study 9 (0.2%)

Results:

Of the 2586 patients entered 20% did not have levels medsured and 13% had plausible reasons for
exclusion. A total of 1725 patients, 888 at the high dose and 837 at the low dose, had an evaluable
plasma sample and were evaluated in a population pharmacokinetic analysis. A summary of plasma
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Value Low Dose (ng/mL) —H-l-g; l;o:c (ng/mL)
N 888 837
Mean 1+ SD 291 + 136 405 + 197
Median 275 391
Range
e

The sample at steady-state provides a good estimate of clearance, however, the single per sample
per patient precludes the estimation of residual error. By fixing residual error to 25% an estimate
could be made of intersubject variation. Variation of the residual error (to 50%) has little effect
on the point estimates of the pharmacokinetic parameters.

Following the first step in the analysis described above, the following covariates were rejected as
not significant (p >0.05):

atenolol atropine lisinopril
metoprolol diphenhydramine lidocaine
amlodipine morphine digoxin
nifedipine nitrates warfarin
enalapril cefazolin heparin

In the second step described above the following additional covariates were rejected as not significant
(p>0.01):

SGPT tobacco use diazepam
gender alcohol abuse midazolam
race diltiazem captopril

In the final step of the analysis (stepwise deletion of covariates) the following covariates were rejected
as not significant (p>0.001):

furosemide fentanyl
Final model includes only creatinine clearance, age, weight.
Integrilin plasma clearance was found to be proportional to the patient’s weight, and estimated creatinine
clearance, and inversely proportional to age. The average patient in this study had an estimated

Integrilin plasma clearance of 158 mI/min (median age 60 years, weight 84 kg and creatinine clearance
-71.6 mL/min). For every 10 mL/min that a patient’s creatinine clearance differs from 71.6 ml/min,
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the clearance of Integrilin is predicted to change by about 4.6%, for every decade that a patient’s
age differs from 60 years, the clearance of Integrilin is predicted to change by about -5.3%, for
every 10 kg that a patient’s weight differs from 84 kg, the clearance of Integrilin is predicted to
change by about 5.9%.

Comments: This can at best be a hypothesis which needs further support from studies using a validated
assay. _

PPEARS THIS WAY
A ON ORIGINAL

T



Integrelin S_olun‘on Jor Injection

Page 34
cokinetic Repor;

Study No. 93.074

Appendix 5
NONMEM Control Fije and Output for Fina] Pharmacokinetic Model

PPEARS THIS WAY
A ON ORIGINAL

72

16



THIS SECTION
- WAS
- DETERMINED
s NOT
TO BE
RELEASABLE

©




B. Mass Balance:

Objective: The mass balance substudy was designed to evaluate the pk and excretion profile of
Integrilin. A mass balance study was performed in 30 patients enrolled at Duke University Medical
Center.

Study Design: A total of 30 patients (20 men and 10 women) enrolled at Duke University Medical
Center were selected to participate in the mass balance substudy. Their age and weight distributions
were similar to those of the 4010 patients enrolled in the main study. Thirteen patients were randomized
to low dose Integrilin, then patients to high dose Integrilin and seven patients to the placebo.

For this substudy, plasma samples were to be taken at 8, 16, and 24 hours during infusion and at
4, 8, and 12 hours post-infusion. In most cases only two determinations are available, one at 16
hours after the start of the infusion and one at the end of the infusion. The plasma samples taken
at the end of the infusion are assumed to be at steady state. Urine samples for mass balance analysis
were collected at 8, 16 and 24 hours during the infusion and at 8 and 16 hours post-infusion.

Results: The following is a summary.

Parameter Inf. Rate Exc. Rate Css CLp CLr CLr/CLp
(Leg/kg-hr) (i4g/hr) (ng/mL) (mL/kg-hr) (mL/kg-hr) (ratio)

Low Dose Group

N 13 13 13 13 13 13

Mean 30 851 282 125 40 0.32

SD 0 383 78 82 27 0.13

High Dose Group

N : 10 10 10 10 10 10
Mean 45 999 426 131 35 0.30
SD 0 714 161 89 23 0.21

Two methods were utilized to estimate the proportion of the administered Integrilin dose excreted
in urine. The first method compared the total quantity of Integrilin and its deamidated breakdown
product contained in all collected urine specimens with the total dose of Integrilin administered
to the patient as a bolus and subsequent infusion. While the urine specimens were to have been
collected up to 16 hours after the end of the infusion, the finat specimen in many cases was obtained
8 hours or less after the infusion was terminated. These values were expressed as a percent of
the total. The mean percent of Integrilin recovered in urine was 56.3% for the
low dose group of 13 patients and 54.6% for the high dose group of 10 patients.
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The second method was based on the assumption that all patients were at steady state with respect
to plasma level and urinary excretion of Integrilin during the 6-8 hours just prior to terminating
the infusion. The overall estimates for CLp (based on a single plasma level determination at or
near the end of the infusion) and CLr (based on the duration of collection and quantity of Integrilin
in the urine specimen obtained at the end of the infusion) are shown in the above table. This method
compares the quantity of Integrilin recovered with the dose administered by infusion during the
interval of urine collection just prior to terminating the infusion. The ratios of CLr to CLp were
0.32 and 0.30 for the low and high group, respectively. These
estimates imply that only about one-third of the administered dose of Integrilin was excreted in the
urine as Integrilin or its deamidation breakdown product at steady-state.

Labeling Claims:

PK: “In a 1725 patient population pharmacokinetic substudy within a large efficacy trial IMPACT
II), plasma clearance was proportional to the patient’s weight and estimated creatinine clearance,
and inversely proportionat to age. The expected changes in steady-state plasma Integrilin concentrations
are modest and correspond to an increase of about 20% from age 40 to 80, an increase of 4-5%
for each 10 mL/min decrease in creatinine clearance, and a decrease of about 25% between 60 kg
and 100 kg of body weight. Since these parameters have only modest effects on plasma Integrilin
levels, no dose adjustment of the 135 n.g/kg bolus or the 0.5 ug/kg-min infusion are required for
age, weight or renal function (up to a serum creatinine of 4.0 ng/dL).”

Drug Interactions: “In a population pharmacokinetic study performed within IMPACT II in 1725
patients, there was no evidence of a pharmacokinetic interaction between INTEGRILIN™ and the
following coadministered drugs:

amlodipine diazepam fentanyl metoprolol

atenolol digoxin furosemide midazolam

atropine diltiazem heparin morphine

captopril  diphenhydramine lidocaine nifedipine

cefazolin enalapril lisinopril nitrates”
Labeling Comments:

« The following statement, “In a In a 1725 patient population pharmacokinetic substudy within a
large efficacy trial MMPACT II),.......cevvenininnnnen. no dose adjustment of the 135 ug/kg bolus
or the 0.5 xg/kg-min infusion are required for age, wexgm or renal function (up to a serum creatinine
of 4.0 ng/dL).” should be replaced by:

- al

“Inadequate assay validation precludes conclusions being made concerning special populations
such as the elderly, females and those with renal failure.”
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» The following statement, “In a population pharmacokinetic study performed within IMPACT
1T in 1725 patients, there was no evidence of a pharmacokinetic interaction between INTEGRILIN™
and the following coadministered drugs:

amiodipine diazepam fentanyl metoprolol

atenolol digoxin furosemide midazolam

atropine diltiazem heparin morphine

captopril  diphenhydramine lidocaine nifedipine :

cefazolin enalapril lisinopril nitrates” should be replaced by:

“Inadequate assay validation precludes conclusions being made concerning the drug interaction
between INTEGRILIN™ and the following coadministered drugs:

amlodipine diazepam fentanyl metoprolol
atenolol digoxin furosemide midazolam
arropine diltiazem heparin morphine
captopril  diphenhydramine - lidocaine nifedipine
cefazolin enalapril lisinopril nitrates “
APPEARS THIS WAY
ON ORIGINAL
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Protein Binding Study

The in vitro protein binding of Integrilin in human plasma was determined using an ultraﬁltra;ion
technique. Table 1 shows the mean and raw data for protein binding of Integrilin at the concentranons
of 0.05, 0.2,0.5, 2and 15 wg/mL. At the concentrations tested, the average extent of Integrilin
binding to human plasma protein was 24%.

W
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Summary of All Integrilin Studies
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NDA 20,718 Integrilin Injection

Pharmacologqy Team Leader’s Addendum to
Dr. I. Antonipillai’s Pharmacology Review
of February 25, 1997

1. Noted.

2. Adequate preclinical studies of integrilin were conducted to
characterize its pharmacology, acute toxicity (rats, rabbits and
monkeys) and subacute toxicity (2-week and 4-week i.v. continuous
toxicity studies in rats and cynomolgus monkeys) for its
recommended human use by contimuous i.v. infusion for about 24
hours following a bolus dose.

3. It produced transient thrombocytopenia in rabbits and baboons
at i.v. infusion doses of 10 ug/kg/minute or higher.

4. Clinical signs of acute toxicity were loss of righting
reflex, dyspnea, ptosis and decreased muscle tone in rabbits and
petechial hemorrhages in the femoral and abdominal area in
cynomolgus monkeys.

5. In subacute toxicity studies, continuous i.v. infusion
treatment produced petechial hemorrhages and focal hemorrhages in
different visceral organs and skeletal muscles in cynomolgus
monkeys at 5 pg/kg/minute or higher while no such effects were
noted at 1 ug/kg/minute in monkeys or at 50 ug/kg/minute dose in
rats.

6. RECOMMENDATIONS:
a. Pharmacology recommends approval of this application.

b. As indicated, the marked portions in the attached
sponsor’s version of labeling should be replaced and/or
expanded by the following. The placement of subsections
should be in the same order as follows

I. PRECAUTIONS

a. "Carcinogenesis, Mutagenesis, Impairment of
Fertility:

No long-term studies in animals have been performed to
evaluate the carcinogenic potential of integrilin.
Integrilin was not genotoxic in the Ames test, the
mouse lymphoma cell (L 5178Y, TK'") forward mutation
test, the human lymphocyte chromosome aberration test
or the mouse micronucleus test. Integrilin by
continuous intravenous infusion at total daily doses up
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to 72 mg/kg/day (432 mg/m?/day, 13 times the
recommended maximum total human dose based on body
surface area) was found to have no effect on fertility
and reproductive performance of male and female rats.™®

b. "Pregnancy. Teratodgenic Effects. Prégnancy
Category B:

Teratology studies have been performed in pregnant rats.
by continuous intravenous 1nfu51on at total daily doses
up to 72 mg/kg/day (432 mg/m?/day, 13 times the
recommended maximunt total daily human dose based on
body surface area) and in pregnant rabbits at total
daily doses up to 36 mg/kg/day (432 mg/m¢/day, 13 times
the recommended maximum total human dose based on body
surface-~area) and have revealed no evidence of impaired
fertility or harm to the fetus due to integrilin."

"OVERDOSAGE

Integrilin by continuous intravenous infusion for 90
minutes at a total dose of 45 mg/kg was not lethal to
rats, rabbits and monkeys (270 to 540 mg/m , 8 to 16
times the recommended maximum total human dose based on
body surface area). Symptoms of acute toxicity were
loss of righting reflex, dyspnea, ptosis and decreased
muscle tone in rabbits and petechial hemorrhages in the
femoral and abdominal areas in monkeys."

s/3)27

Jasti B. Choudary, Ph.D., B.V./sc.
Pharmacology Team Leader
February 28, 1997

Marked copy of Sponsor’s draft labeling.
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