(.

" *median

| Aaves

tmaxh*

i "‘tl'/z_h‘

Anti ITa Activity - Méahv‘"Phéi‘rﬁa“cjdkih‘etic p'xrameters(DayS)for males and fer‘naylkes' £SD

TreatmentA

: ;T:eath)enfB ; TreatmentC S

Male

E Female

Male ‘Female Male

Fem a]e

Amax [U/mL

: tmax hf'

| ave,,

AUC,,
CLFL
mLmin

u2h

| 0.232005

1204032
1.812073

1684073
28.0+122
27410

38 Jlao 4.0 45

1274030
1672036

0224004 0234005 | 0.2420.04 | 0.2720.05
o | | a0
1.26 030 | 1.2420.25 1304029
167071 | 1382033

1.8020.70 | 1552035
3005117 | 258558

1172022 1474035
2.04£0.79

1.4740,52
‘24.5&8_7

1.46+0.29
2434438

21205

278460
23%0.7

12,5207

0.24£0.05 |

14994039

. lower extent of absorption (p<0.001)"1n‘fema1¢s vs. males and the MRT of
. - significantly longer in males vs. females (p<0.001). The average exposure in females is lower than
.- in males (p<0.001) and the apparent elimination half-life is prolonged in males vs. females,

20£0.5 | 2007

AUC‘EOm treatment A. Aslightly higher e

- clotting time prolongation was observed for treatment C vs. treatment A. There is a significantly

.

ictivity is

| ;ﬁle'\n pdratne(ers’(i)ay 5) for males and females +SD

']_TreétmentA~ e

TreatmentB TreatmentC.

Male

Female - | Male | Female

Male . | Female

A(Admaxs

AUChs i

| 61864
|30

19614314

115.8+14.6

1484£153 .

164827

| 117e2e

932490

las  as 25
1 158'51“3“65 j
13274226
115423

116.9¢16 5
59.8£63°

99.9+9.8
50.2+6.1

122.6+14.6
432457 64.7:!-;8;3‘-1:; 52,1457
35 |30

15524199 | 12508137
20004341 | 14544233

1456 +119
1966£226
172421
12,5418

11901435
13672239
11.542.0
73418

157420 | 121425

71420 111419 | 76420

993101 |

*median

© No significant géndyer effects were observed for aPTT : -




—,

Antn-Xa activity (log transformed)

Parameter

TRT 190% CI* | Estimate

Amax IU/mL

Bvs.A 102-110 - 106
CvscA 0 1102110 | 106
Cvs. B 96-103 99

AUC,,,, TU.h/mL

Bvs. A 1:100<106 103
Cvs. A g 105-112 - 109
Cvs.B - ]102-108 s 1108

AUC,_ IU.h/mL

Byvs.A 100-106 e 103
Cvs.A ; 104-111. = ] 107
Cvs.B. 101108 - 104

x Conﬁrmed by rewewer

Note that all of these compansons except one show the lower bound of the 90% CI >100%

Antx—IIa actxvnty (log transformed)

Parameter

TRT 90% CI* | Estimate

Amax IU/mL

Bvs. 97-111 ; 104
Cvs. A _ 104-120 [ 112
Cvs.B : 100-115 = 108

AUCOJh IU h/mL

BvsiA 95-109 o 102
Cvs.A : 105121 112
CvsiB i -103-119 110

AUC,, TU.h/mL

B VS. A : 92:108 100
C VS.A 107-126 116
Cvs.B ©nl107-126 116

Note that most of these compansons show the lower bound of the 90% CI >100%

APPEARS THIS WAY ON ORIGINAL




Parameier" ~|TRT Jewmcr ':zPokintEst’imat‘e ‘

A(Atmax)s  |Bvs.A 1100108 |104
S |CvwsA oo 102-111 106
o |CvsB | 98106 102
AUC,,,h*s  [Bvs A |98.103 | 101
: - |CvsA o |103-110 106
_|CvsB ~ [103-108 | 106

o Note‘ that all ihese:combabri“mnsk except two show the’kld_\{éribound of the 90% CI>100%. y )

CCmmes
L. Analternate model to use for gender analysis would be:
Y= Weight sequence "gende‘rSeque‘ncé*gendér-ﬁ_s‘vu_b‘j,ect(Sequence‘geh‘dér) i

period product product*gender weight*product b

‘ Sequenc‘e*produt:t*period*gender 5

_ Using this model if the interaction term “sequence*product*period*gender” is not significant at
. the p<0.1 level, this term could be dropped from the model and the data re-analyzed. Ifno terms
~show significance at the 0.05 level then the analysis could then be repeated dropping the weight
- term. It is noted that to some extent weight is taken into account through the dose being given on

~~aweight basis. The model further explores gender effects in terms of the gender*product

 interaction. -

2. The results from the two one-sided test show that many of the parameter comparisons had the

~ lower bound of the 90% CI greater than 100%. This lends some doubt as to the conclusions of

- bioequivalence, however, an earlier submission showed bioequivalence of the single to double
 strength enoxaparin (PK129, reviewed in April 1996 (NDA 20-164/SE1 (008)).

~ Protocol Report RP 54563Q-260 | e
Title: An open-label pilot study, randomized trial of 5 weeks enoxaparin 60 mg sc plus aspirin
- alone following conventional medical therapy in patients admitted to hospital with diagnosis of
 unstable angina or acute non-Q-wave myocardial infarction




BB Blologlcal Measurements.

g ~Objective:  To evaluate the safety and eﬁicacy of 5 weeks enoxapann therapy in combmatlon
o - with aspirin.

- To assess the pharmacokmetxc proﬁle of 60 mg repeated dose once dal]y
enoxapann in patxents S ‘

o ,: Assay dates.Not supplied
; Assny site: Not supphed

‘}'Ba’tches: Aspmn RT 991 -USS41 i
S Enoxapann CB05871 CB05992

'Demographlcs. B
. Overall | paucnt population: notPKpauenb LR
MEAN 25D oo IranGE
AGE(YEARS)MALE o essss 0 L
. : FEMALE, S 678 k4SS Co] 62473
WEIGHT (KG) MALE 819£156 oolesins
; FEMALE ~ |683s82 = . . |y7.9
HEIG}{T(CM)MALE : 1742261 o D ieri1ss
" FEMALE 190462 | 150.166

© MrmoboLocy:
- Study design:

Patients with unstable angma or non-Q-wave myocardxal mfarctxon were mcluded in the study
The patients were stabilized by conven

tional therapy for a minimum of 2 and a maximum of 5

days. Enoxapann 60 mg (0.3 mL) was administered sc once danly with aspirin 100 mg po once

- daily. Patients were randomized to one of two treatment groups, aspirin alone or enoxaparm
pIus aspmn Thxs was also a chmcal study in whn:h efﬁcacy and safety were addressed

Anti-Xa and antx-I[a actmtles,“ HeptestR and aPT’I‘ were measured

’_'Blood sampling: B ‘
. ~Day 1, 2 and 3: pre-dose and 3 hour post-dose

- Day 4: pre-dose, 1, 3, 4, 6,9, 12, 16 and 24 hours post dose
Day 28: 3 hours post- dose '

| BIAPPEARS THIS WAY ON ORIGINAL




i iSD

* RESULTS:

Summary of meiakny pharmacokmenc/pharmacodynamnc parameters at steady-state (Day 4)

‘ NA=not applicable

22

. 4__ Anti Xa actlvnty Anti ITa attiviry
cAmégnJ/rﬁL‘ |  |ossx0as 0.052:0.20 |
femaxy 40t 4.0%
AUC,, (hIU/mL) 5744135 | 0.331.45
AUC (hIUmL) 618146 Ve
MRT(H) 93413 . |Na
VZF@L) 75414 NA
A vssE@) o320 NA
\CL’/F:L'/h . 1.0240.33 NA
~ ml/min 17.0455 Sk
. t1/2 @ 52208 - |NA
Aave= AUCMJt(IU/mL) 02420.6 . |na
|=A(3h) day 28/A (3h) Day 2 | 1.07:022 | 127:038
*median NA=not apphcable S , e
Summary omej aPTT Eqrameters at stead j-st’ite (Day ):tSD
i i e o aPTT
- |At=oh(9) onDay 4 : ' 29.3&6‘.5} 320234
lAmx 826670 | 396241
A(Amax (s) +69.5£7.4 Na
t max (h) - median, N=19 4.0 30
AUC(0-24h) (hs), N=13 | 995.4102.5 NA
Nt1/2 (), N=13 8.9+2.1 NA
| ;-A;(;Sh) day 28/A (3h)Day2 1122013 NA
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( e Cdmbar‘isdn of CL/F to other studies: | o |
~ SwdyPKoooloes: oo o
~ posE jagr | . | e
k 10 o 072 +£0.09 ]  APPEARS THIS WAY ON ORIGINAL -
. |range=0.54-0.73 |
{15 |osax00s |
| range=0.59-0.81
20  |0.64 +0.07
_ |range=055-0.77

 Study RP554563Q-133: |
All given 1.5 mg/Kg sc enoxaparin;

( i i Majles, v Females Males . :Fexﬁa‘les‘ i Males = | Females

| CLFLA | 061012 |060£012 [0.6140.12 | 0.5620.10 | 0.5940.12 0.55£0.09 |
| mLmin | 102420 | 100220 [10.2420 [93217 | 98420 |02:15

~ Other parameters are more difﬁcuit“ to compare acrdsSsmdies; since this study used a fixed dose, =
- whereas the other studies used a weight-adjusted dose. - R

kNOtC: S L N . o
- The mean clearance values shown in these two studies are much lower than in the present Study
RP54563-260. The sponsors concluded that the clearance is within that found in earlier studies,
- however this would only be the case where AUC was in IU ug/mL and dose was in mg units; but

“the AUC reported in Study RP54563Q-260 was reported as IU anti-Xa/mL and presumably dose
- was also considered as IU anti-Xao/mL. It is erroneous for the sponsors to report ranges of
- clearance since these are highly dependent on the number of subjects in the study analyses. The
~ present study shows a mean clearance about 70% longer than that reported in previous studies,
~ which may be due to aspirin being present, or may reflect on a difference between the activity in
~ patients vs. healthy volunteers. Since clearance is a hybrid term it is difficult to understand the
- underlying mechanism unless other tests/studies are undertaken. For instance, the possibility ofa
- drug interaction could be explored from a crossover study in elderly healthy subjects in which -
- there are two treatment arms: enoxaparin given alone and enoxaparin with aspirin. This study
{ - could not be undertaken in the patient population (unstable angina) since aspirin is administered to

24




these patients routinely.

. Conclusion: e R L

1. The sponsors need to explain the difference in mean clearance in this population for anti-Xa
activity as compared to earlier studies. The sponsors should be aware of consistency in units

- when comparing mean clearance across studies i.e. whether clearance is a based on IU anti-Xa or

. mg enoxaparin. Comparison of ranges should be avoided since these are dependent on the number

-+ of subjects used in the analyses. The present study suggests that clearance is 70% higher than
. shown in healthy subjects, = ; ‘ e AT g ‘

- 2. The sponsors may want to consider conducting a drug-interaction study in healthy elderly
- ‘subjects with two treatment arms: enoxaparin and enoxaparin with aspirin. Another possibility
' ‘would be to compare the populations and the influence of cofactors using individual plasma data
- and a non-linear fixed mixed effect model. e R

~ Protocol Report RP 54563Q-261 |

Title: A multi center trial of safety and tolerability of tTWo\dqse‘s “of'e_hdxaparin in patiéht's with

~ unstable angina and non-Q-wave myocardial infarction.

- Study dates:  July-06-1995 to Feb.-02-1996 T
Objective:To compare the safety and tolerability of two weight adjusted regimens of
subcutaneous injections of enoxaparin in patients with unstable angina and non-Q-wave

Assay dates: Oct 1995-March, 1996
_ Assay site: RPR, Antony, France - & SN R LR
~ Batches: Lot # 9505717 100mg/mL enoxaparin, Lot # 9505729 40 mg/0.4 mL enoxaparin, Lot #
9405175, 9406198, 9505719 30 mg/0.3mLenoxaparin. L |

 Demographics:
" Ovenall patiéhtpgpp[gtion:~noxj{ntthePK'paxi‘e‘ms; EE
: 2 MEAN%SD" 00 “ | RANGE
AGE(YEARS) - [ex7s1ls ‘ 33.92
WEIGHT(KG) - |g38x184 : L0189

63.3% were male and 36.7% Were female.

- METHODOLOGY:




‘Although this was primarily a ‘Vclinicalsaféktyﬁ _szt:udy, blood specimens 'kwereki‘coll'ecfed during the trial
for anti-Xa activity measurements. T ‘ i B

| ( Study design:

 Patients received a 30 mg intravenous bolus then a weight-adjusted dose of either 1.25 mg/Kg or
1.0 mg/Kg subcutaneous dose of enoxaparin every 12 hours. After hospital discharge, patients
- received a fixed dose of 60 mg (weight>65 Kg) or 40 mg (weight < 65 Kg) subcutaneous dose of ,
- enoxaparin every 12 hours. The duration of treatment was for a total of 14 days on the fixed dose
: reglmen. S T : e . : - : ) : - =

- Note that the proposed dosage regimen for this indication is 1 mg/Kg S.C. every 12 hoursin
 conjunction with oral aspirin therapy (100 to 325 mg once daily). Treatment with enoxaparin
- would be for a minimum of 2 days and continued until clinical stabilization with 2 usual duration
- oftreatment of 2 to 8 days. - o i Sre

Blood sampling: & . B S R
Blood was collected for measurement of anti-Xa activity pre-dose and 3 to § hours post-dose.
following the third and last enoxaparin weight -adjusted dose and after fixed dose administration.
 RESULTS: 4 Sl
. Because of a high rate of major hemorrhage the 1.25mg/Kg dose group was discontinued and the
( subsequent patients were placed on 1.0 mg/Kg dose. Samples were collected from 2817321
- patients in the 1.25 mg group and from 244/309 patients in the 1.0 mg group. s

- Table 1 summarizes the anti-Xa activities measured in patients at predose (trough) and at about 3
- hours postdose (peak). Comparison of median trough and peak levels for the third vs. last dose -
- shows similar values, indicating lack of accumulation for bid dosing. No formal pharmacokinetic
~ study was submitted for this dosing regimen. Currently enoxaparin is approved for prevention of
- deep vein thrombosis following knee or hip replacement at a recommended dose of 30 mg twice

The trough anti-Xa activities were 20 to 33% higher in the 1.25 mg/Kg group compared to the
1.0 mg/Kg group. Also “peak” anti-Xa activities were 45 10 50% higher in the 1.25 mg/Kg group
compared to the 1.0 mg/Kg group. The “peak” activity is not an exact figure since single samples

- were taken approximately 3 hours postdose. Protocol Report K 9001006 in this submission

- showed that there was dose linearity between 1.0 to 2.0 mg/Kg in healthy adults,

After the third dose c_jf 1.25 mg/Kg there was a statistically significant hi gher “peak" anti-Xa
~activity (p<0.01) in patiéﬁtsﬁ'experiencingkmajor hemorrhage than those without major

hemorrhage. ‘Also, the rate of major hemorrhage was 6.5 % in the 1.25 mg/Kg group compared
- to arate of 1.9% in the 1.0 mg/Kg group of patients. - '
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-~ Mean Amax levels from pharmacokmetxc studxes in healthy subJec showed smular levels to the

~ “peak” values obtained in patients at the 1.0 mg/Kg dose. Mean Amax levels from
- pharmacokinetic studies in healthy subjects showed lower levels to the peak” values obtamed in
i patlents at the 1.25 mg/Kg dose I TR, . :

Conclusmns. T
1. The sponsors have shown that the 1 0 mg/Kg dose has a more favorable safety proﬁle in these

o patients. The dosing regimen used in this study is different from the proposed regimen in that an

~ the proposed dosmg reglmen

~ initial bolus dose was glven, however the subsequent doses were g1ven every 12 hours whxch Is

2 Samplmg actxvmes at trough and peak” times glVBS some mformauon on the possxble 117 :
S accumulatlon of enoxapann in tms populatlon . T

o 3 The sponsors are encouraged to undertake non—lmear nuxed effect modelmg of the data in tlus
‘ study and studies where sampling for determination of anti-Xa activity and aPTT has occurred. If
* undertaken correctly this would give a much better picture of the handling of enoxaparin by

- different populations and the influence of cofactors such as age, co-administered drugs.
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,,,.‘Table l Summary dnta of nnu-Xa mmty (!U ann~Xxlml)

We:ght :d|usted dos 1.25 mg/kg bidor 1. 0 mg/kg bid

5 OAllpaucnts T
: L Enwuulﬁmm - Enxapwria .00 mg group - -
. ) {dose tier 1) S : “(dote ter 2) :
Thud dose Trough ~0.6(03, 1.0) [ 216) S 05 (03,0.9) (v 16d)
L Peak LS (LA LD [ 227) 21.0(0.9, 1.2) [ 163]
Lsst Trough 0N (04, L0y (=115 0.6 (0.4, 0.9) [n=43)

Peak L6 (L L) [ 1) SRV, 1) fn-lél

Median, 25th and 75th percentiles

o Patients éxpcn‘mcing any hemorrage or ot o

— Toava TS i o Enoxaparin 1,00 Kg prop
: ©(dose tier 1) {doxc ter 2)
: . Any hemamasge No heroorrhage Any berecerhage No bemorrhage -
S : namber of patlents : 22 nmhrnfpulenu 299 | ‘sumber of patlents - § sunbey af patieray © M0
Third dose -, Trvu;h 0.6 (03,1.0) {rmei 5] 0.6 (03,1, 0) [e=301 0.6, 07and L0 [ne3) | 030107 [r161)
g I'I(l.SJ.I) G k) L4 (1.2,0.7) (w212 12 md 19 2] 11,0 (0.9,12) [we=161) -
Last dase Trouxh 08 (O.J \0.8) (o8] [X] (0.4.T_;O) [w=107] 0 d)S ne2) 1 0.6 (0.4,0.9) [med3)
Peak: L7(1.112) (n-51 LECLYEN [wb8] - {1.0and 18 [pe3] | 1.1 009,1.1) fomtdy
.,Madun,ZSdundud\paemnk: B .
oy exmctedﬁ'omtablcQI(AppendxxXV)
i tie Panents expenencmg major banormge ornmot
me»mn 125 mg grovp Enonpunn lmm;m
. (dose Ger 1) : o (dose Her 2) :
: : ; - Major bemorrhage - No major bernorhage [ Mqarh»orﬂn;e Non;otha'mmu;c
CEp o number of patienty : 20 | mumber of patients : 299 | “mumibes of paticnts + 6 number of patients © 303
Third dose Trough 0.5(03,1.0) [v=14] "] 0.6 (03.1.0) [3202] | 67 and 1.0, =3} [ 83 (03,07 [n=1£3]
: L Peak 1B (162.1) (a=id] 14 (IJ..I.J) {a=213] 12:d 19 [n=2) | LO(0.9.12) [msl6))
L dose Trough. |- 0.6(03,0.8) (#=7) . [ 0.0 (0410 [v=106] . [ OXand 15~ [n=3) | 0.6 (0.4,08) [ved]
Peak n(u.u) (--q L6 (1.1, 1.8) [v%) 1.0wnd 18 {2} | L1 Q5,11 fretd
% Medun. 25t and 75th percentiles .
L ‘extracted from table 9.2 (Appendlx IV) ‘
R aned dose 40 mg bxd (weight<65 kg) 60 mg bld(wexght>65 kg)
k Enomusmm Emnpuialﬁt)mgpmp
. (dose ter 1) {dase tier 2) Lo
l Fixed dose treaimend Trough 0.4(03,0.8) (w13 04 (03,08) [edi}.
Peak 12000, 1.4) [ 12 0.9(0.7,0.9) [m=43]
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Median, 25th and 75th percentiles




( gk o B ocsT PossIBLE

£ Table 2: Anu~Xa Actmty ovf patu:nts expenencmg any hemorrage (U :ntrXa/ml)

Pa(icmnumba F_mupmn 1.25 mumup . s Enoxxpmn 1.00 mg group
SRR , Lo dese e Y oo {dose tier 2) :

S G Third ose e Lasi dase < Third dace Last dose ]
Sy 2§ Trough™ o Peak Trough . Peak Trough Peak Trough . Reak
L 03-202 P B M3oases 1Sz i

Wos-m\‘_ NA N ]
106104 03 120 03 1360

L0106 0267 196
S0t Lean 21000 G
S-02 F o139 0768 142
G109 f anes o L :
oo ame s S | S G
EE bl R § : SES T 0nr 12 0% Lo
CAR02 0359 1SR oo
2GRN o 254 pgs
iy (R SRS EL R Bk IR,
0L L NA e gy
S RA A ML AL
[ o g s e )1 :
\ R TR B B I R CRAE

SB2 O 0ou 1556 024 o84
CALOL LN WAL ey g ;
ERy Al S b1 T R o
o208 L e e T

s o e
S om o au ek

T i 3T FR T Y7 e
o Ztperoentle L0261 17 0 0 159
o ‘7smpammg 089 208 e 1186 ‘ e
L L 15 3 s 3 3 iy
NA= nol npphmble ~
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