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General L:mear Models Procedure

Dependent. Variable: LAUC24

Source. " - 0o sum of Squares

Model 44 2.60985488 0:05831488 2:97:0 0.0018

Mean: Square F:Vvalue . PpriS'F

Error 27 0.53981425 sk 0001989312
Corrected Total 71 3.14966310

R:Square : : c.v Root MSE ST LAUC24 Nean

0.828612 5.290196

Source R »‘r}‘:: . R '(ypeinj [

WEIGHT i 0.37501582 S 0.37501592 18760050002
( SEQUENCE: 5 0.64099756 104128109851 6.41 70,0005
GENDER 1 0.13358206 0.13358206 6.68 . 0.6185
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2:67281268

Mean Square . F Valie Pr > F
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TREAT‘GENDER 0.00497196 : 0.00248598 12 0.8836
WEIGHT*THEAT 0.00018378 : 0.00009189 00 ~-0.9954
PERI*TREA*GEND'SEQUE 1 0 06401382 B 0,00355632 18 0.9998
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Tests of Hypotneses usmg the Type III Ms for SUBJECT(SEOUENCE) as-an-error term

Source - S Type III SS§ Mean: Square " Fvalue PPRF
SEOUENCE 5 R 0 64099756 0.12819951 RERAE B ] S 078125
Tests of Hypotheses usmg the Type III Ms O SUBJECT(SEQUENCE) as-an error term

Source [ e . Type III 88
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Mean Square F Value ST PRTSR

0. 13358206; 124 0:3080
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*;”STUDY np 545530;133

. L s . General Lmear Models Procedure
Dependent varlable LAUCSS RS o :
: Source : fff ’ f : - S sum of 'Sguares

‘Mean ‘Square " F Value
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" Risquare. v
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General Llnear Models Pr-ocedure

Dependent varlable H LAUC

‘Source S o - 0 Sum of Squares S Mean square Value br-f> F
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‘Tests of Hypotheses us:.no the Type III MS for SUBJECT(SEOUENCE) 38 an error term

‘f.'jSource ;if'g R . »'Ty'pe ‘III ss Mean Square Fvalue ' pr > F

"'C‘seauENcs ;;; _T”vL R T [;~t‘j?» 0. 79575495 0.15915099  1.18  0.4158
:b,’Tests of Hypotheses usmg the Type III MS for SUBJECT(SEQUENCE) as an error term

.'source b . S Type I 8s e 3 Mean; Square F Value' PR s
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General Lmear Mouels Procedure b

“Dependent Variable: LAUC-

B
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CLINICALPHARMACOLOGY& BIOPHARMACEUTICSREVIEW -

~ NDA 20-164 SEL-15and SE1-T6 Submission Dates: February 28th, 1957
it Eno"apaﬁnlnjéctibn.(SC) S March 18th, 1997, -
- Rhone Poulenc Rorer =~

RevlewerLydxa C. Kaus ¢ k3 it
- Type of Submission: Supplements for two new indications and new dosing regimens. - e

COSHNOBSIS: T s e EE—
- The sponsors have approved labeling for prevention of deep vein thrombosis, which may lead to -
- pulmonary embolism, following hip or knee replacemehtA:‘surgery. - The recommended dose is 30 E
- mgevery 12 hours administered by SC injection up to 14 days. The currently marketed ‘
~ formulation has a concentration of 100mg/ImL enoxaparin sodium. A 0 5 mL pre-filled syringe is =
~approved. In these submissions the concentration of enoxaparin sodium remains the same, the
- formulation is the same, however there is a new size of the pre-filled syringe, 1.0mL.
“This is a joint revviéwfokr'tWo’SUpp]cmenfs (SE1-15 and SE1-16) since the sams Soaaiienn
- phannaéokinetic’/;)hannacbdynéx‘nic, studies were submitted for both supplements, - L
‘ E1-16 is a priority submission with information on e
' anew indication - the treatrnent

» ‘ of unstable angina and non-Q-wave infarction with
- concurrent administered with aspirin. SN

o emmmedtiomgamse
T Pl Gy 6L, gL and 100 mg 0 i oinges
’ anewmanufactunng ling k | | : i |  ‘ .
" : n b‘ ; lsanonpnontysubmxssnon vvxth inforﬁiation on S o
ok anew i“diéat"i?n? kt-he‘ treatment of deep yginthromb‘osis—,‘ |

o f»f‘ newpackagesGO mg/0.6 mL, 80 mg/0.8mL anleO mg/1 mL in pre-ﬁlled‘syﬁngés ‘ .

BREY s ;_ar‘iéw'mahufacmﬁng line
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An open single ascending dose pharmacokinetic study (Protocol Report K 9001006) of
enoxaparin after subcutaneous administration of 1.0 mg/Kg, 1.25 mg/Kg, 1.5 mg/Kg and 2.0
mg/Kg in 16 healthy voluntears shows approximate dose proportionality for Anti-Xa activity
based on clearance, normalized AUC and normalized Amax. Enoxaparin showed approximate
dose proportionality for Anti-Ia activity based on clearance except at the 1.0 mg/Kg dose.  This
deviation at the lower dose may be related to the lower levels being measured rather than some
other mechanism such as induction. The original submission for enoxaparin showed dose G
proportionality for anti-Xa activity from 20 to 80 mg given S.C. In this study the ratio of the -
AUC of anti-Xa to anti-Ila activity is 3 to 5.5 times higher than the potency ratio of 3.56
reported in the original submission for enoxaparin ‘ : e

A randomized, three period crossover study (Protocol Report RP 54563Q-133) S
compared the pharmacokinetic profile of two formulations of enoxaparin: single concentration.
100 mg/n \( s double concentration (200
mg/mL) enoxaparin in ampoules, administered as 1.5 m ce a day subcutaneous treatment
for 5 days to healthy males and females, Single strength louble strength enoxaparin was |
shown to be bioequivalent in a single dose study, PK129, reviewed in April 1996 (NDA 20- ;
164/SE1 (008)). The present study uses doses of enoxaparin (1.5 mg/Kg) likely to be used in the
treatment of thrombosis or unstable angina. Gender effect was tested in an ANOVA model BE
incorporating the terms treatment, period, sequence, gender and subject(sequence). In termis of
anti-Xa: the Amin activities comparing Day 3 to Day 5 Wwere not significantly different for the
three treatment groups. Steady-state has probably been reached by Day 3. A gender effect was
noticed in terms of the AUC being lower in females; but not on Amax nor AUC(0-24h), p<0.05.
A statistically significant gender effect (p<0.0001) was noticed on parameters such as volume of
distribution and terminal half-life; but not on total body clearance. In terms of anti-Ia: steady-
state based on Amin was evident by Day 3. No significant gender effects were noticed on
* pharmacokinetic parameters except a borderline significance for AUC,, (p=0.0324). In terms of -
‘ _ there was a significantly lower extent of absorption (p<0.001) in females vs, males and
the MRT o activity was significantly longer in males v, females (p<0.001). The
average exposure in females is lower than in males (p<0.001) and the apparent elimination halfs
life is prolonged in males vs, females. No significant gender effects were observed for aPTT. 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%. T his lends some doubt as to the conclusions of
bioequivalence, however, as stated previously, an earlier submission showed bioequivalence of
the single to double strength enoxaparin (PK129, reviewed in April 1996 (NDA 20-164/SE1

(oos)y.
B APPEARS THIS WAY ON ORIGINAL

A raﬁd&hﬁzed'~piiot trial (Pro't‘oic'dl'RépOrt RP 54563Q-260) of 5 weeks enoxaparin 60 mg sc plus
aspirin alone following conventional medical therapy was undertaken in patients admitted to
hospital with diagnosis of unstable angina or acute non-Q-wave myocardial infarction,  The

2




sponsors concluded that the clearance in Study RP54563-260 is within that found in carlier
studies, however the study shows a mean clearance about 70% longer than that reported in
~ previous studies (mean 1,02 L/hr vs, mean 0.6 L. o St
A multi center trial of safety and tolerability of two doses of enoxaparin was undertaken in

 patients with unstable angina and non-Q-wave myocardial infarction (Protocol Report RP

- 54563Q-261). The trough anti-Xa activities were 20 to 33% higher in the 1.25 mg/Kg group I
- compared to the' 1.0 mg/Kg group. Also “peak” anti-Xa activities were 45 to 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 appro‘ijately 3 hours postdose, however Protocol Report K v
9001006 in this submission showed that there was dose linearity between 1.0 t0 2.0 mg/Kg in ‘
healthy adults. After the third dose of 1.25 mg/Kg there was a statistically significant higher -
~ “peak’ anti-Xa activity (p<0.01) in patients experiencing major hemorrhage than those without

- major hemorrhage. Also, the rate of major hemorrhage was 6.5 % in the 1.25 mg/Kg group

- compared to a rate of 1.9% in the 1.0 mg/Kg group of patients. Comparison of median trough

.- and peak levels for the third vs. last dose showed similar values, indicating lack of accumulation
- for bid dosing. it s ndibe S R ot by
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“Clinical Pharm?&kihéﬁc/l’harm‘acody‘namic: Studies

- 1. Report K9001006: An open single ascending dose pharmacokinetic study of enoxaparin after subcutaneous
- administration of 1.0 mg/kg, 1.25 mg/kg, 1.5 mgkgand 2.0 mg/kg (additionally, two subjects were givena2.5Smgkg
- dose) in 16 healthy volunteers, The concentration of enoxaparin sodium was 200 mg/ml. in this study, presented as in a
Cvial(100mgo.s T : s e

mL) ......... N ...... ................................ ............ w7
2. 'Ii'epoxy'tb PK 54563 Q-133: A bioéquivzﬂence study between two formulations: t'h‘c‘ik‘lOO mg/rxiL fonnulétion, -

g admiijtcrgd atthe 1.5 mg/kg dose for S days to healthy male and female volunteers ~ L

3. RP 54563Q~260: A phmnqcbkinetiésmdyk performed in patients with unstable angina given 60 mg once daily

“after the acute PRASE. ot it S0

- : 4’».RP‘54‘563 Q-261: A multi eenter triﬁl désig‘néd‘to éérﬁpéré the safety and tolerab‘ility of two weight adjusted ( 1.25 ,

" mgkgql2hand 1.0 mg/kg q 12h) regimens of subcutaneous injections of enoxaparin in patients with unstable angina
‘or non Q-wave myocardial infarction, ... . PN e A R T D T




'djﬁta:iri‘s the following inforrﬁation;re]‘a’ting to clihié&lstudi‘es listed in APPENDIX I

- *doseproportionality data =~ N
e S i
AUC...... e ATea tinder the plasma concentration versus time profile
CCLfF.iii ceenececi total body clearance for anti-Xa activity
- Amax S el maximum plasma concentration o
: et MeaAN Tesidence time
CORU2B o halflife for anti-Xa activity
oSS e Steady-state.
 TMAX i time when Amax observed -
C Vs volume of distribution at steady-state |
VB vt volume of distribution . i
BT L activated partial thromboplastin time -
- PT) ....... prothrombmtime e ‘ i

8.60rSCoii S +iiSubcutaneous

 BACKGROGND e
Enoxaparin is a low molecular weight heparin (LMWH) obtained by partial and controlled

depolymerization of benzyl ester of porcine heparin. The antithrombotic activity of enoxaparin -
- depends on anti-Xa activity derived from short and highly bioavailable glycosaminoglycan
fragments (M. Wt. <5400 daltons), anti-ITa activity derived from fragments with M.Wt. in the

- 5400-10000 dalton range and release of TFPI (tissue factor pathway inhibitor) from the vessel

- wall. This results in a delay and a decrease in prothrombinase activity and thrombin generation.
- Anti-Xa activity is mostly used to define the antithrombotic and anticoagulant effects,

* Rationale for Selection of Starting Dose and Treatment Regimen:

T‘h’efsel'ection of 1.0 mg/Kg every 12 hours is based on a preliminary safety sytu’dy where kpatients :

were on a. dose of 1.0 mg/Kg or 1.25 mg/Kg. Patients dosed at 1.25 mg/Kg had a greater
incidence of major hemorrhagic events. - i e

Comments (to send ’t‘o”sponsors); R
L 'An,altémate model to use for gender analysis would be:

Y= ‘ Weight' séquencé gender sequence’gender subject(sequence*gender)
FEEEE s . period product product*gender weight*product
' se‘quence"pr‘cﬁ:duct*peﬁod*gender ‘




weight term. It is noted that to some extent weight is taken into account through the dose being
~ given on a weight basis. The model further explores gender effects in terms of the

gender*product Interaction. e

) The isponsors,‘are iequestéd to cany out the above statistical analysis on the data in StudyRP
54563Q-133 and to forward tkh_e'“SAS?cvobdeandASCII data set to the Agency. >

2. The sponsors need to address the difference in mean clearance of anti-Xa activity in the ;
~population studied under Protoco] Report RP 54563Q-260 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 previously in healthy subjects.

3. The sponsors may want to consider a dru

| ‘ rug-interaction study in healthy elderly subjects with :
two treatment arms: enoxaparin and enoxap EIRE

arin with aspirin. -

g to include information on the i1 vizro

to Ila activity. The statement should reflect the
ratio of anti-Factor Xa to ITa activity shown in the
ing would be: . ' : ‘

1. The sponsors should consider updating the labelin
potency vs. the in vivo ratio of anti-Factor Xa
~more recent information on the higher in vivo

~ submission. A possible statement in the label
BDRAFT LABELING

- 2. The sponsors should consider incorporating the gender differences s
volunteer study. A possible statement in Qe labeling would be:
DRAFT LABELING

hown in the healthy

enter Tabulated resilts here. ;
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RECOMMENDATION

~ The Office of Clinical Pharmacology and onpharmaceutlcs DIVISIOH of Phannaceutxcal
“Evaluation II finds NDA20-164 SEI-15. and SE1-16 satnsfactory The comments and labeling
~comments should be forwarded to the sponsors ~ JRIRRISIET

o : e R B LydlaC Kaus, M.S. PhD. 7//,7‘/(%7‘

Team Leader Gastrointestinal and Coagulatlon Drug
Products Dlwsnon of Pharmaceutical Evaluat:on II

T initialed by Lot
- Mei-Ling Chen, Ph.D. /. /g~ : :
DirectorDPEH» ‘ /77 T

-~ ee: NDA 20- 164 HFD 180 HFD-87O (Chen Kaus), HFD
Document Room (Barbara Murphy) ‘
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