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1.

1.1 Conclusions and Recommendations

EXECUTIVE SUMMARY

. . ] $
There is strong evidence that enoxaparin is superior to unfractionated heparin in reducing
the risk of myocardial re-infarction within 30 days in the population studied. There is

~ also strong evidence that the risk of thrombolysis in myocardial infarction (TIMI) major

hemorrhage within 30 days is higher in the enoxaparin treated group.

\

1.2 Brief Overview of Clinical Studies

There is one double-blind Phase III study that compared enoxaparin with a control group
treated with unfractionated heparin. Approximately twenty thousand patients with acute
ST-segment elevation myocardial infarction receiving fibrinolytic therapy were
randomized to one of the treatment arms. The primary endpoint is the number of subjects
who died or had non-fatal myocardial re-infarction within 30 days of randomization. -

1.3 Statistical Issues and Findings

Approximately 9.9% = 1017/10256 of the subjects in the enoxaparin arm had a primary
endpoint event (death and non-fatal myocardial re-infarction within 30 days).
Approximately 12% = 1223/10223 of the subjects in the heparin arm had a primary
endpoint event. This difference represents an estimated relative risk of 0.83 and is
statistically significant (p=0.000003). There were numerically more deaths at 30 days in
the heparin group, but the difference was not statistically significant. Approximately
2.1% of the subjects in the enoxaparin arm had a major hemorrhagic episode within 30

- days compared to approximately 1.4% in the heparin arm. This difference represents an

estimated relative risk of 1.53 and is statistically significant (p<0.0001).

APPEARS THIS WAY ON ORIGINAL



2. INTRODUCTION

2.1 Overview

There is one double-blind study that compared enoxaparin tQ heparin. A total of 20,506
patients were randomly assigned to receive enoxaparin or %fractlonated heparin. The
administration of enoxaprin varied according to subject’s age and creatinine clearance
(CrCl) as shown in Table 1 and the duration of treatment is 8 days. Heparin was
administered via an initial IV bolus, followed by continuous IV infusion. The continuous
IV infusion rate was determined for each subject according to the subject’s blinded
aPTT/ACT value. The duration of heparin treatment is 48 hours.

\
t

Table 1 Dosing plan.
Subjects randomized to enaxaparin  Subjects randomized to UFH
faitiad iv bolus Drug A?
{-15 mn to+30 mén relafive to st
of Srmnoiytic therspy}
Suljects <73 years old Bolus A {encxaparin} 30 mg v Bolus A {praceba)
Bubjects 275 ysara old . Nobolus A Nobolus A
fnitiaf iv bolus Drug B2 .
{13 min fo +30 min relafive {o start . Bolus B {gfacha) Bolus B (UFH) 60 Uikg {max 4000 U
of frinclytic therapy) {4 vial cetzins 50,000 L¥10 mL or
25000 WS mb )
ac injections Drug A
- First sc dase to be given awhin
15 min ofivbolus A}
- scmections to continue untl
hospial dscharge, o Day 8, cr
urfl PCL, whichever comes first
Subjects <TSyearsold  scOirug A (snoxspatia) 1 mg'ke so G2k (max s¢ Otug A (glacake} ~
o€ $00 myaction for ssch of fist 2 njzctions)
Subjects 27Syearsold <o Drug A {enoxapstin) 0.75 mgkg scQ12k? sc Drug A {flaceko}
{enax of 73 mafinjecion Tor each of first 2
injectians)
iv continucus ifusion Drug B*
- Start ofirdusion within 1S min Druy B felaosto; Druy 8 (UFH)
after iy bolus ' 12 Uagih {max 000 Uik initiat)
- Tha v contirucus infusion wil ke Diule coneantration for infusion bo
admnistered ﬁcr a mintirum of ] N 1¥mL {eg, add Sl from vial to
48 biours, cr il PCH{see 435 . of isclonic saline sohticn}
Saction 3.3.2.4}
UFH = urdacitesled hep 1 W= Dt , 56 = S - FC1 = patCaN20us Coronary intervention; Q120 = evary 12 nous

3 Srrit w boks ingections (A ang 8)tunan UFH {24009 U} was Agmiresiated Al 3hous pror © randomization. Trersie:
If <4000 U of UFR was : admm:s’a'ed within 3 "eurs oot te feroemizason:
] ar3
AL receive 2 ingal umtc—es {Eokas A nd bous B}, fepeaned 5C Tjacions of Dg Aangan 1 ComirLees Tauskn oF Qeug 8.

Subjecss 75 yeaes o7 308 00 0ider
Aif recatie 17V bolus §pokss B oniy), s¢ Tjecions of Dug Aand an X COEETILOLS RSN & DG B.
If 24000 U of UrH was adminisiered wiTin: 3 hours pricr 1 randsmzatbn’

Al sutiatts freqsediess of agek: o
ATk recetie reeded 5G ITRCACNs OF DG A 309 an i confrucys Faidn of DRG & (0 sl ¥ Dotuses STA I B).

¥ Dose to be reduced to 1.0 gk onoe aaly, i co2afrine deatance & cetenmired o be <3¢ LT,
£ adpasted to an acivaiad parial TwombopEstin Ime of 1.5-2 (v oS! {HEmCETore o 1303l Ay

Source: Table 3, p. 29 of Study Report
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The baseline demographics of the patients studied are in Table 2. There do not appear to
be any significant differences between the groups with respect to these variables.

Table 2 Summary of demographics and other baseline data.

S
3

Treatment as randomized | 5
Enoxaparin UFH ' 3
(N=10 256} (N=10 223}
Sex
tale 7841 (16 5%) 7855 ( 76.8%)
Female - UB(235% 2368(232%)
Age {years) ";\ A
NUMBER 10256 10223
MEAN 598 ) 539
D 1190 L
MINIMUM 20 !}
MAXIMUM 99 - ®8
Age category
<65 years 5444 (62.8%) 8345(62.1%)
{6575} years 2571(25.1%) 2587 £ 25.3%)
215 years 1241 {12.1%) 1291 { 126%)
Race -
 Caucasian 8935 ( 67.15% 8920 (87.3%)
Black . 23( 0.2%) 36 0.4%;)
Asian/Orienta! 1007 ( 3.8%) 890 ( 9.7%)
Other 20 { 28%) 27( 27%)
Missing H ¢
Creafinine cleararce (mliminute}
< 30 mifminute 115¢ 1.2%; P 1.3%)
> 3 mUminute 9139 (98.8%) 9707 (%8.1%)
Missing 102 8%
Previous or current smoker
No 4371 (42.1%) 4326:(42.3%)
Yes 5933 {57.9%) 5895 ¢ 57.1%:)
Missing 2 8
Systolic blood pressure -
NUMBER - 10254 10222
MEAN 1333 1386
S0 075 08
MINIMUM ) =4
MAXIMUM ‘ 21 24D
Diastolic blood pressure T
NUMBER 10254 10221
MEAN 805 805
D 125 1284
MIKIMUM 20 23
MAXIMUM 121 4G

Source: pp 63-64 of Study Report.



2.2 Data Sources

Electronic study reports and data sets \\CDSESUB1\N22138\N_000\2006-11-17)

3. STATISTICAL EVALUATION RO

3.1 Evaluation of Efficacy

Approximately 9.9% = 1017/10256 of the subjetts in the enoxaparin arm had a primary
endpoint event (death and non-fatal myocardial re-infarction within 30 days).
Approximately 12% = 1223/10223 of the subjects in the heparin arm had a primary
endpoint event. This difference represents an estimated relative risk of 0.83 with a 95%
confidence interval of (0.766, 0.897) and is statistically significant (p=0.000003). These
numbers are from the Study Report and confirmed by the reviewer. The results for the
primary endpoint and the two components are in Table 3. The components are analyzed
in two different ways. The first counts all events, so if a subject had a myocardial re-
infarction and subsequently died within 30 days, these would count as two events. The
second analysis only counts the first event (e.g. only the myocardial re-infarction would
_ be counted in the example given).

Table 3 Analysis of primary endpoint and the individual components

Event Enoxaparin Heparin | . Relative P-value
5 (N=10256) | (N=10223) Risk
.Death or myocardial 1017 1223 | 0.83 0.000003

re-infarction at 30 days
Counting events after the primary endpoint

Death at 30 days 708 765 0.92 0.11
Myocardial re-infarction 352 508 0.69 <0.0001
at 30 days '
Counting first event in the primary endpoint only
Death at 30 days 665 715 0.93 0.15
Myocardial re-infarction 352 508 0.69 <0.0001
at 30 days -

Source: Study Repbrt, pp 77-79 and FDA analysis.

The Kaplan-Meier curves for the estimated proportion of subjects who survived each day
without an event through 30 days appear in



Figure 1. The curves appear to diverge at about Day 3 and continue to separate further
until about Day 6. The difference at Day 6 appears to persist through Day 30. Both
curves appear to drop rapidly within the first 10 days, but stay more or less constant
thereafter: ‘

. “§% 5
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Figure 1 Kaplan-Meier estimates of event-free survival.
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Source: Study Report p. 75

Three interim analyses were planned and an O’Brien-Fleming type boundary was used.
The interim boundary was crossed at the third interim analysis, but the DMC apparently
decided not to stop the study in order to obtain more information. The nominal alpha
remaining at the final analysis is 0.0434.

There was one main secondary endpoint defined as the composite of death, myocardial
re-infarction or myocardial ischemia leading to urgent revascularization. There were
1199/10256 =~ 11.7% events in the enoxaparin group and 1479/10223 =~ 14.5% events in
the heparin group. This represents an estimated relative risk of 0.81 and is statistically
significant (p<0.0001).

I
3.2 Evaluation of Safety

The safety population included a total of 20327 subjects (enoxaparin: 10176, heparin:
10151) who received at least 1 dose of study treatment. Approximately 2.1% of the
subjects in the enoxaparin arm had a major hemorrhagic episode within 30 days
compared to approximately 1.4% in the heparin arm. This difference represents an
estimated relative risk of 1.53 and is statistically significant (p<0.0001). See medical
review for more detailed safety review. ’



4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race and Age

The results for the primary endpoint in subgrdups defined hy gender, race and age appear
in Table 4. Numerically, the difference between groups apﬁpeéred to be smaller in
subjects at least 75 years old and in non-Caucasian race, but the interaction p-values are

not significant.

Table 4 Results for primary endpoint in demographic subgroups

Baseline covariate Enoxaparin UFH . Relative Risk p-value for
subgroup N (%} N (%} Y {95% CI) interaction
Aga (years)

<5 70919013 (7.9} 8838932 (9.9} 9.80:(072-087}

275 30671241 (24.8) 34011281 (26.3) 0.94 ((132-1 5:3) 01042
Sex -

Mala 6467841 (8.2 70017855 (10.1) 6.82 {0.74-090}

Female - IFAR45 (154) 23007368 (18.3} 0.84(0.74-0.95} 08155
Race ) .
. Caucasian BUB83S5 (100 109678920 {12.3) .81 {0.75-0.86}

Non-Caucasion LTI (36 1274303 (%7} 0.99 (0.78-1.25} 01544

Source: Study Report p. 76

The results for TIMI major bleeding endpoint in subgroups defined by gender, race and
age appear in Table 5. The risk of bleeding appears numerically to be increased in each

subgroup.

Table S Safety results for TIMI major

bleeding in demographic subgroups (Safety

population)
Baseline covariate Enoxaparin UFH RR p-value for
subgroup il (%) afl (%) (95% C1} interaction?
Age lysars)

<5 1708344 (1.9 1018870 {1.1; 167 {1.31, 2143

275 ) $111232(33) TN281 2.8 - 1.15(0.74, 178} 01548
Sex ' '

Mzle 158777728} 1057783 (1.3} 1.42 (1.16, 1.90}

Female 56i7388 (23} - 32358 {1 4} 164107, 254} 07018
Race ) '

Csycasian 164/8871 2.8 (252873 (5.4 145{1.16.1.82)

Nor-Caucasian 30/4304 2.3) 228{1.18,4.31) 02038

Source: Study Report f). 86

121276 (1.8

4.2 Other Special/Subgroup Populations

The results for the primary endpoint in subgroups defined by gender, race and age appear
in Table 6. The difference between groups appeared to be smaller in subjects with TIMI
risk score larger than 3 and the interaction p-value for that subgroup is significant. Less

9



than 200 subjects total were enrolled from North American sites. Consequently, there is

- not much information about any possible difference in efficacy between North American

sites and other sites.

Table 6 Results for primary endpoint in sbecial subgroups ,

Baseline covariate Enoxaparin UFH Relative Risk.  p-value for
subigroup N (%) nfN (%)  (85%CIPT interaction
Fhinclylic drug use S

Stregtokinase 2130083 (102) . 2422056 {118] 087 (073403

Farinispeciic Sirombolytic 80158142 (9.8) 9TABIA1 {120 9.82 (0.75-0.90} 05818

deugs
Ragions .

Marth Ametica 673 (76 17 (126 | 060(023155

Westem Eupe O oien el WMWY 0.75(062087) 0.6400

Other 81077755 (104) HITTI0{123) 0.85(078-093) 02330
TIM rick scare

Dios3 335K534 (5.1) SOTI6549 (7.8 066{056-0750

>3 66605 (185) 7003618 {19.3) 0.9 (0.87-1.05} <0.0001
PClin 30 days

Yas 24702235 (108) 1372621 (139) 0.77 {0.66-0.90}

No : TRUTI6A (2.7) 266732 (114 0.85{0.78-0.93} 57705

Source: Study Report p. 76

The results for TIMI major bleeding endpoint in subgroups defined by gender, race and
age appear in Table 7. The risk of bleeding appears numerically to be increased in each
subgroup except subjects with PCI in the past 30 days. Although the number of events is
small in this subgroup, the interaction test p-value is significant.

Table 7 Safety results for TIMI major bleeding in special subgroups (Safety population)

Baseline covariate Enoxaparin UFH RR p-vatue for
subgroup niN (%) M (%) {95% C1} interaction?
BN fmgtkg?) ) ’

Malz and BM! <30 16217534 (2.2} 103/7640 (1.3 1.38(1.25, 209

Female B <286 .

Male and BMI =30 . 4072344 (1.7) 42204 (1.4} 157 (€95, 2.59) 0.9483

Female BAA =286
Systolic blood pressure

<100 maHg 0BT 274) 8342018 151{0.56-412
© ><ii0mmHy 2018797 217) 1325808 {1.3) 15212315 09307
Ciastelic blood presswrz :

<110ty 20910024 (2.1 138710054 (1.4) 131(1.22.137)
- »<110rmrmHg b 180411 -95/9207 () - ) 0.9932
CrCt

<30 rvkimin S (5.2 318425; PR O R

=30 mdrrin ’ 1388148 2.9 1229215 11.3) 1651124 1 06806
PClin 30 days

Y&z 3426115 42:23% 11 8} .26 {0.55-1.3¢;

No 177599152.2, TR 1310141221 0943

Source: Study Report p. 86
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5.

SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence
There is strong evidence that enoxaparin is superior to unf‘rfactlonated heparin in reducing
the risk of myocardial re-infarction within 30 days in the populatlon studied. The

difference in the event-free survival curves appears to emerge at about 3 days and persist -
for 30-days.

5.2 Conclusions and Recommendations
There is strong evidence that enoxaparin is superior to unfractionated heparin in reducing
the risk of myocardial re-infarction within 30 days in the population studied. There is
also strong evidence that the risk of thrombolysis in myocardial infarction (TIMI). major
hemorrhage within 30 days is higher in the enoxaparin treated group. There does not
appear to be any particular subgroup that has an especially large treatment effect or
especially small increased risk of bleeding.
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