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'blects sirmlar m those reported herc wl'ulc the values,v” ] ic ces ahlah bxologlcal acnmt}) thrcas,

" “obtained by Dawes & Pepper (1979). using 351 were differerit - heparin also binds to other proteins such as albumiri. Thus. G

(80 min). These differences may be due to différenices in the - addition ol AT [II to ACA ‘54 separated fractions of heparin-. '
. behaviour of the isotopes themselves as demonstrated for ' ‘containing plasma induces high heparin biological activity.
P other radzophannaceuucals (Oberhausen et'al, 1987). differ- | The rasults obtained with and without addition of AT Il -
-+’ ences’ in" injected. doses, sample. numbers. expenmental ~ ‘support this hypothesis (Table II). ‘ -

- -duration of the curve-fitting methods used. g (i) Metabolism of miccwz’ heparin and enoxaparin. When
20 Thé radicactivity. ‘teastirement also show: that plasma usmg 185, desulphation ‘can rasult in a loss of the **S label
_';f’kmencs (Psuja, 1988) and kitetics of - elimination Erom‘k “(Uzanetal; 1987) from heparin. suchthat the label no longer -
o organs and via the tirine of heparin and Enoxaparin arequite. reflects the elimination of heparin. However, *®Tc probably

- “dmilar, The half-lives detertnined by bxologncal activity wers - remains bound to the circulating molecule even after thay
shorter than ‘those obtained - from tracer studies for both .~ have l6st their biological acdvity. Thus. heparin’ could be

. heparin‘and cnoxapann This dlscrepancy may have several ~degraded into. Inactive metabolites ‘whith - rerain - their

cxplananons : el

520 () Labelled: campaunds msmbxluy This is unhlcely. sincethe  cally active form which Is detectable by adding AT III.

R labelled and unlabelled products have the same: bislogical 2o (iv) Low molecular weight heparin ‘neutralization.” Sortie

- agtivities, and’ the labelled compounds were shown to be: i:'authors (Lane et al, 1985¢ Lijnen-ét'al; 1983: 0" Brién et al.,
- gtablein vive, as indicated by the absence of free pertechnetate- 1985) suggested that low molecular weight heparin may be
" and by the presencé of radivactivity and biclogical activity in expected to be more resistant to neutralization by histidine-
- the same elution peaks. The small differences which are. . rich glycoprotem and PF4 than standard heparin.. ‘
P nbscrved vemain ¢otipatible’ wnr.h the labellmg of molecules‘ o : o o

: showmo an ant Xa activity. L .

U (i) Nonscomparable: methods oj‘ measurements All thc l'rag- _»CONCLLSXON :

: ‘merits of heparin and enoxaparin are labelled {Colas-Linhart ~ Plasma and urinary radxoactmty foeasurements show that
el 1986), irrespective of their molecular weights. and can 'standard ‘hepatin and enoxaparin have very sirnilar biodistri-
" ““thus be monitored by following: radloacnvxty On’the other . bution'and urinary excretion kinetics. when they are injected

~“hand; biological dctivity assays only detect the molecules e mtravenously into: human subjects.” THe blood -anti- Xa
whxch Have anaﬁlmty for’AT L 5 Loiiogetvity 5 min after: injection is” higher. in response: to

i (KL Release of an endogenous bxologxcally active: fnctor The’y *.* enoxaparin than after heparin injection, and is'mors persist-
T amount of enoxaparin’ in whole’ plasma ‘and fractionated ent after enoxaparin. This suggests that phenomena other
; ‘fbplasma. caleulated from anti Xa activity. Is higher than the - than distribution are involved. The two most ikely explana-
S gmennt calcnlated from radioactivity measurcments durmg, i tions are differences m metabohsm and/or the release of an’

- the'initial 3 h'post injection: "endogenous lactor . : .
Lot Several authors (Marcum & ROSenbcrg. 1985 Dawes et nI et :

- »*19863 B Uzan et dl. 1987 Thomas. 1985) have suggested REFERE\ICES - ’

: that ‘an. eéndogenous  biologically active- factor ‘might” be v

“released in response to LMWH but such a l‘actor ¢annot be - Bara: L. Billaud. E. Gramond G l\her A& Samama. M. (198:)';,
‘ delected by tracer measurements. e R Comparauve pharmacokinetics of a low molecular weight heparin . 2
“Like others: (Brant et-al; 1989; Malzch g[ aI 193,) we o (PK:10169) and unfractionated heparin after intravenous and ’
ESEy 'found that the biclogical half-lives  wérs longer for enoxa: . cutangous administration, Thrombosis Research. 39, 631-636.."

o parin - thian for heparing Some hypothesxs, to‘ explam this

B 'dlﬁerenc:e dre given here: '

& Bindmg and éndoéytosis of heparin by human endothelial eells in=
“>'eultre:; Biochimica et Biophysica Actd.: 845, 196-203.

- mazaparm The distribution of radioactivity in the heartand & ganeul B {1989) Unfractionated heparin and CY116. Pharma- -
" liver was the same for heparin and enoxaparin. The 'scinti-" . - “epkinetics and bioavailabilities of the anti factor Xa and Ha. Effects
’ pl.uc Ieasuresents give overall elimination rates which .  after intravenous and subcutaneous injection in rabbits, Thrombo-
-do not distinguish between the organ itself, blood withinitor - 'sis and Haemostasis, 61, 348333, .
. vessel endothelial tisstie (which binds heparin) (Barzu et al. Colas-Linhart,  N.." Berthelot, J.L.. Petiet. A. & Bok. B.-(1986)
“198%; Van’ Rija et al, 1987). There is also no correction for " "Cinétiques comparées des formes de baute &t de basse affinité de - -
 yariations in tissie absorption within each organ. Neverthe- . I'héparine. marquéesau technétium 99m. Journal de Biophysiqueet -
. de Biomécanique, 10, 5556, :
less: the data elearly show that both heparin and enoxaparin: =
© are initially taken up by the Liver and that their elimination ?“l‘,”e” J- Bb“‘: L. Billaud. E. & dSamama. M. (19863) R“““l““‘h“’
: trom the liver Is slower than from the blood. Both hepann and " between biological a;ﬁvity an con;anu'arion “of 8 low molecular
: weight heparin {PK 10169) and unfractionated heparin after
. enoxaparin are elithiriated via the tirinie at the same rate. The i
o rtravenous and subcutaneous adnumstranon Haemostasis. 16
o différencis in their blood kirnetiés are therefore probably not. < 116-132.
_ ,v‘due todifferences in their beart or liver dlsmbunonorurm’aryv’  Dawes, . & Pepper, D.S. (1979) Catabolism of low-dose heparin i
elimination, and this hypothesis should be withdrawn. .-~ man. Thrombosis Research. 14, 845-860. ‘
oy Dlﬁ'erences in protein fixation. The differences may bedue | Dawes. |.; Prowse. C.V. & Pepper. DS. (1986b) Absorption” of
: to protem ﬁxaticn l-:noxaparm ¢eould bind almost exclusively * heparin; low: molecular weight hepann and SP 54 after subcuta- :

“radioactivity, whereas enoxaparin Is eliminated in a biologi- "7 :

i 'Ti. Mohle. P.. Tobelem. G.. Petitou. M. & Caen: | {1985)

(1) Differerices in the organ + distribution Of labeued hfPﬂ”” and ot L. Caranobe. C.. Saivin. S. Sie, P Bavrou, B.. Houin, G: &«
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eausm;ecxion amed by compcuuvebmding assay Thromboszx Cof an mﬁﬁcaUy depolymeérisad heparth as compared with’ »

E:quen-e ‘J.P: Boneu, B. & Cuiraud. R.(l979) Kineucs ofTechne~ - Haemostasis, 57, 97<10100 i
tium-labelled hepirin in- thromboermbolisin: praliminary report. ‘Oberhausen.& Klein. A. & Berberich, R.(l987) Chmcal trial of MAR

- International [ournal of Nuclear Medicine and Biology. 6, 215-220. - '431/31 and MAB 431/26 labelled with different radionucleides.
. Frydman, A. Bara. L. Le Roux. Y., Wolet, M., Chauliac, F, & ' ’_ “Nuiclear Medicing. 26, 51.

Samiama, M. (1988) The antithirombotic activity and pharmaco- ' " O'Brien; .R.. Etheringtan. M. Dk& Pashley B A (1985 ) The heparin - :
kinetics of enoxaparin; a low molécular weight hepaﬂn In buman

Research. 44, 683-693. - convendonal . heparin’ in” healthy: volunu:cn Thmmbom and ‘

‘mobilisable pool of platelet {actor 4: comparison of intravenous . o

given subcutansous doses of 20 to: 80 tn ourml uf Clinxcnl and subcttaneous heparin and” Kabi hepann fragment 2165,
: Pharmacalogy. 28, 609-618. - . % Thrnmbosxs and Haemostasis. S4. 735738, e
Gravlee, G.. Angert, K., Tucker, W, Douglas-Case. l... Wallenhaupt.‘ erdnsot R Barbu; M., Bak; B., Berthalot, J.L.. Mazoyer B.&Colas:

. & Cordell; ' A, (1988) Early anticoagulant 'peak and " rapid:
xstribuuon aftcr mlravenou.s hepurin Anesthesiology, 68 126-], :

" Linhart,'N. (1984) ®Tculabelled hepirin: potential value as. a .
" trater of heparin’ activity in phartacokinetc and biodistribution
studles. Biomedicine and Pharmacotherapy, 38, 414-416. . SR
suja. P.'(1988) Kinetics of radiolabelled (**™Tc) heparin and low

(1985) Neutralization of beparin:related saccharides by histidin
“richglycoprotéin: ‘and - platelat” factor - 4 Ioumal o[ Bla!ogxml,
'Chzrrustry 261, 3980-3986:" . :
Neéwberne, P.M: & Langer, R. (1986) Comparatwe : Thomas. D.P. (1985) Hepann low molecular wcxght hepa:m aud
studies of Keparin and heparin ffagments: distribution and toxteity ‘héparin analogues. British Journal of Haemiatology. $8. 385-390.
in-the rat. Fundamental and-Applied Toxicology, 7, 86-93. Ll Thotmas. DB (1986) Current ‘statds. of low: molecular weight
Lljnen H.R.; Hoylaerts:' M, & Colleén. D, (1983). Héparin binding heparin, Thrombosis'and Haemostasis, 56, 241242, : :
ropert s of human histidin rich glycopmtem Mechanilsm and Uzan; A Mardn; J.. Mardiguian. J.. Trillow: M., Kiossef. T & Rougeot.
“vole in the nautralization of hepann [aurnal of Biolaglcal Chem::tr 1. “'C.(1987) Etude pharmacocinétique comparée chez le chien d'une
“258.:3803<3808, -0 S UHBPM (enoxaparine) et dé I'béparine marquées au 355, Annales
‘Marcum‘ ALk Rosenberg R.D. (1985)Hepannhke moleculcs with - - Pharmaceutiques Frangaises, 45, 429437.
antlcoagulant activity - are ‘synthesized by, eultured: endothelial i Van Rijn. LML, Trillow, M., Mardiguian, ., Tobelern. G. & Caen, J:
- eells; B:ochem:mland Bwph Jsu'ul Research Commumcnuans 1, 365-f e (1987) Selective binding of heparin to humarn endothelial ealls,

RGN 372. crir s Imiplication for pharmacokm:ﬁs Thrombosis Research. 45, 211~
S Maczch T Bcrgqust D.. Hcdncr.L&Oestergaard P. (198/)Eﬂ’cct ER VIR

‘with: uncomplicated myoca.rdia I.u.(’a:cﬁon Paha Haemawlogxca
=115, 661<668.:

molecular weight heparin fractions CY216,"CY222 i ‘patients o




y 'vv:"',‘CLIl\lICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

. NDA 20-164/SE1-015 and smms T " SUBMISSION DATES
i Enoxaparm sodmm mJect:on " 0 February 28 and March 5, 1997 (SE1-015)

i © .~ March 18 and May 16, 1997 (SE1-016)
2 “SPONson Rhone-Poulenc Rorer = ﬁREVmWEm;Arz‘n senen,‘pb.n.?f:’
Pharmaceuncals Inc Collegev:lle, PA R o e Y L :

s ._"?,’TYPE OF SUBMISSION P Supplemental New Drug Application

e H":,'Code sm

S (Ongmal NDA approved March 29 1993)

iy Vf,TITLE Revnew ()f Sponsor s Comments to the Qu&mons Rmsed Durmg Rewew of the Chcd

-"_ff:'i},Supplememal NDA Supporting 1-m Prefild Syringes Gomalniog 60, 50, or W0 mg.

S f“‘SUMMARY

‘S'Lovenox® a low molecular welght heparm (LMWH) is curremly marketed for prevexmon of f
‘j,;.,f[deep vein thrombosis. It is. administered by s.c. ‘injection, 30 mg twice daily in- patients.
*+ undergoing. hlp or knee replacement surgery and 40 mg once daily in patients who are

! ‘}_“undergomg abdominal - surgery and- may be at risk for thromboembolic compllcauons If-

e ‘clmlcally warranted, Lovenox doses may continue for 7 days after the surgery. The Sponsor '

~claims  that admxmstranon of Lovenox up to l4 days has been well- tolerated in controlled

T 3};‘clmlcal tnals

bk };,.In these supplememal subm:ss:ons SEI 15 (nonpnorxty) and SEI 16 (pnonty) the objectlve of -
- “the Sponsor is to get approval for 1ml’ graduated prefilled syringes containing 60 mg/0.6 ml, -

7 <80 mg/0.8 ml or 100 mg/ml- enoxaparin sodium.. - The proposed indications for these

: bj":j‘-gisubmxssnons are treatment of unstable angina and non-Q-wave infarction with concurrent
-+ administration of aspirin (1 mg/kg q12 h s.c.) and treatment of deep vein thrombosis and" = -

: pulmonary embolism (1.5 mg/kg qd scor'1 mg/kg q12h sc). These prefilled syringe dosage
- forms will be an addition to the currently marketed Lovenox products (30 mg/0.3 ' ml ampoules :
i and 40 mg/O 4 ml preﬁlled syrmges) ‘ ~ :

. ”.'A"The reports (K9001006 RP54563Q—133 RP54563Q-260 and RP54563Q-261) supportmg these

S Supplemental NDAs SE1-015 and 016 were. reviewed by Dr. Lydia Kaus and reported in the.

- Clinical- Pharmacology and Blophannaceuncs Review dated July 14, 1997. The questions
raised by Dr.Kaus were commumcated to the Sponsor on July 24, 1997 and the Sponsor’s

;'response was received August 8, 1997 (Attachment 1). An assessment of Sponsot’s response, :
comments: that need to be communicated to the Sponsor and the recommendation for this

supplemental NDA are in thc followmg secnons The revnsed proposed package msert is in’
""‘»Attachment 2. : : ~ :

'l.ovenox R L P i : : e - - : ].v,

"':vgffjbb’_“Supplemental NDA 20 164/8}:1 015 and SEI Ols




~ REVIEW OF SPONSOR’S RESPONSES:

Inthe Jﬁly 24,1997 letter to the Sponsor, in addition to the jtw’o"c‘jue‘sti()ns' which were related to -
two Studies (RPS4563Q-133 and RP-54563Q-260), it was recommended that the Sponsor

A brief description of the questions from the FDA (in the sequence as in the original letter), the
: responses from the 'Sponsqr and recommended follow-up action items are given below. = -

" 1. Statistical reanalysis of data from Study RP54563Q-133 was requested with ‘emphasis
 ‘on determining gender and ~gender and  product ~ interaction effects. In the
~ recommended statistical model, the following effects were identified for further testing: :
. weight, ‘Sequence, - gender, sequence and gender interaction, subject - nested within
. sequence ' and _gender  interaction term, period, _product,  product and - ‘gender
-+ interaction, weight and product - interaction, ‘a term- representing . interactions - of
- sequence, product, period and gender. It was also indicated that if the term
- representing interactions of sequence, product, period and gender was not significant

e i o :kthe’is',ighiﬁ‘cance’ of the contribution of these effects o |
 The Study RP54563Q-133 was conducted in 1995 in healthy male and female subjects
. (n=24).  The objectives of this study were - pharmacokinetic characterization of two

D formulations = of - enoxaparin - sodium (100 mg/ml- and  200° ‘mg/ml)  administered
i subcutaneously, once a day’ at 1.5 mg/kg dose for 5 days and to- verify that the

o sites at 0.75 mg/kg dose and Treatment C: daily s.c.1.5 mg/kg dose “of 200 mg/ml
0 enoxaparin sodium. The harmacokinetic parameters were derived from anti-Xa and = -
-~ anti-lla activities, i

~1997). Statistically significant gender effects (p<0.0001) were noted on volume of -
- distribution (apparent volume of distribution) and t1/2 derived from anti-Xa activity.  In
-+, -anti-Jla derived parameters, a statistically significant (p=0.0324) gender effect was noted
in AUC(0-t). ‘Statistically - significant gender effects were noted in Heptest: derived
- " parameters but not in aPTT derived parameters.  The 90% confidence intervals of anti-Xa
o activity derived Amax AUC(0-24) and AUC(0- o), anti-lla activity derived Amax. and
- AUC(0-8) and derived parameters (A(Atmax) and AUC(0-24)) were all within the
 80% to 125% range. ‘The 90% confidence intervals for the anti-Ila activity derived
L ‘AUC(O-[)‘ values were 107% to 126% for comparison of Treatment C with Treatment A

Supplemental NDA 20-164/SE1-015 and SE1-016 E S ~




. and ‘compal‘-isb'rib”df_ TreatmentC with Treatment B. ‘  'Ov‘eréll,fthe, three treatments are
~'similar. ~ e e :
 The gender effects observed in this stady (RP54563Q-133) led to the request for further
.. reanalysis of data according to an FDA described model. ~The Sponsor was also requested
- 1o provide an ASCII file of the data as well as the SAS code used for reanalysis.

i The Sponsor’s response and statistical reanalyis résu)tsi’érc'f ixii;:ludvedjin Attachment 1. The
. results from the final model testing effects of weight, sequence, gender,  gender and

. Sequence interaction, subject within sequence, period, treatment, treatment and gender =

~ interaction, and weight and treatment interaction on log-transformed anti-Xa “derived-
. parameters are summarized in Table 1. “Because some discrepancies were noted between
. the wbular summary provided by the Sponsor and the statistical analysis printouts, Table 1

. is prepared by the reviewer; based on the Sponsor’s reanalysis printouts (Attachment 1).

Y Table 1 A 'Suﬁmmary‘ of Sta‘tisiicé‘lbgsighiﬁcancéfof the effects (as identified in the final

o - model) on anti-Xa activity derived parameters (RP54563Q-133)

ch‘)urCC.,‘,‘;. DF Loétransformed anti-Xa deriVEd'Dafﬁmé‘efs BRI I
L _|Amax | AUC0-24) [AUC(0-36) | AUC(0-)

0.0002 100001 - (00001  |0.0001
NS~ INS = " |N§S NS
INS. 1000029 | 0.0027 | 0.0030
00002 100001 00001 0.0001 -
0.0004 - 10.0001  |0.0001 00001
NS: INS  ~IN§ NS o
NS =~ INS = NS - INS
NS = . INS . INs . INS

Weight
| Sequence** -
| Gender
- | Gender*Sequence -
- | Subject(sequence)
|Perid
- { Treatment
| Treatment*Gender

SRS S - RV v A

| Weight*Treatment NS = INS |NS NS
_,”"Noté;":_‘ : [ S o
- ® - Sequence”* indicates that in determining  sequence effect, Type I MS for

. Subject(sequence) was used as the error térm.

: I'n} thé‘ i'canalysis ‘pt'bvided by the Sponsor it is apparent that while there is no"gex‘idéf‘and

" treatment. interaction, there is significant gender effect in all anti-Xa AUC parameters. - It

. appears that an incorrect error term was used for assessment of gender effect. The gender -

effect was further evaluated by the reviewer using Type III MS for Subject(sequence) as the

- error term, and it was found that it was no longer statistically significant. (Attachment 3).

" This observation, as well as other related comments are listed under the section of =
- Questions/Comments to be communicated to the Sponsor. % EEN e

i 2 FDA’s July 24 1997 letter, the SpOn.éor Waskr,eques‘te‘d to comment on the following:

- a) the difference between the clearance values observed in the Study RP54563Q-260
. and the earlier studies, ; AR A S ‘ i
- b) that the clearance in RP54563Q-133 is 70% higher than the values obtained in
_ previous studies in healthy subjects, - S

Y "'vIDVCnc‘vx G S e It Ly
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) the higher ratio of anti-Xa activity to anti-lla activity (14 + 3.1 in this study
ﬁie Sponsor hé'sfb"rdvided: a joint response for the th'itetﬁs, aand b, 'ahd~e§sentiziily agrees

that the mean clearance values in this study, RP54563Q-260 are higher than those reported in

the submission (RP54563Q-K91006, RP54563Q-K91107 and RP54563Q-133). .

This Study RP54563Q-260 was conducted in patients over a period of one year, starting in
August 1994 and completing in August 1995, The patients were admitted to the hospital with
unstable angina or acute non-Q-wave myocardial infarction. - The objectives of the study were.
to evaluate safety-and efficacy of 5 weeks of ‘enoxaparin therapy (60 mg/0.3 ml, s.c. once
daily) in - combination with aspirin (100 mg, po once daily) and also, to ‘assess the
pharmacokinetic profile on Day 4 of the study based ‘on anti-Xa and anti-lla activities and
Heptest and aPTT measurements.. The mean CL/F value derived from anti-Xa activity was

1.0240.33 Vh (17.0 5.5 ml/min). SRR e e e Lt

In the same submission (SE1-15 and SE1-16), as pointed out by Dr. Lydia Kaus, the mean
CL/F values of the four treatments ranged from 0.64 I/h to 0.72 Ih (PK9001006) - and- from
0:59 I/h'to 0.61 I/ in the male subjects and from 0.55 1/h to ).60 h/l. in female subjects:
(RP54563Q-133) and were significantly lower than the values observed in Study SRR S
RP54563Q-260. The enoxaparin' sodium doses were 1, 1.25, 1.5 and 2.0 mg/kg in Study
PK9001006, 1.5 mg/kg in' Study RP54563Q-133 and 60.mg daily in RP54563Q-260.  This
observation is consistent with the possible dose-dependency in anti-Xa derived CL/F values as
bserved during review of the Lovenox studies submitted for the Supplemental e
NDA 20-164/S-018. oo : '

The Sponsor ‘agrees “ that 'the values were: high and attributes it to the. fact that the
pharmacokinetic data were obtained only from 16 patients and that the variability in this study
was higher compared to other studies.. It is stated that the CV % for CL/F was 33% in
RP54563Q-260 while it is mostly 'in the 15% to 20% range in the Phase [ studies.
Furthermore, the Sponsor indicates that for these reasons; they have relied more on data from
Study RP54563Q-261 in which “peak” and trough samples were collected in over 350 patients
at two doses (1.25 mg/kg and 1 mg/kg) after the third enoxaparin sodium dose: The Sponsor
further discusses RP54663Q-261 and how the results from this study are consistent with: that
predicted from the pharmacokinetic modeling of data from Study RP 54563Q-K91006 (note: in
both studies the enoxaparin sodium dose was at least 1 mg/kg). - Finally, the Sponsor states that
based on data from RP54563Q-261, any difference in pharmacokinetics of enoxaparin observed
between healthy subjects and patients is significantly overestimated in RP54563Q-260,

The Sponsor’s response that the difference in the CL/F values is due to higher variability in this
study compared to others is considered.unacceptablc. ‘This item is further discussed in the
section for comments to be communicated to the Sponsor. ' .

For item ¢ of this question, the Sponsor indicates that the ratio of anti-Xa and anti-Ila activities

IbVCl‘lOX

. ‘
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. The SpbhébtfésSéﬁtialiy':has not responded to item,‘23('i‘:.i The 'S:BOné‘orj is stating that 14.0 in

>54563Q-260 (where. individual values range from 6 to 15) is comparable to other reported -

 Values and to 3.95 as listed in the original NDA.

A follow up to this response is in the section for*com:nts‘ to be communicated to the Sponsor. -

3. In the July 24 1997 letter, the Sponsor was asked to consider a drug-drug interaction

study for enoxaparin and aspirin in healthy elderly subjects, The Sponsor has agreed
~to conduc’t'"the;'int"eractiohg"s‘t\‘jdyjandr also indicates that they are unclear of a

: biopharm‘ac‘:e‘u‘tiéal‘ mechanism that may lead to an enoxaparin and aspirin interaction. S

~ Comments to this are also under the section for comments to be communicated to the Sponsor.

; : 4 in‘ the July 24, 1997 l’etter,f:the Sponsor was hsked to consider a nonlinear mixed effects

S 2 During ‘rvevie‘w‘ of the Summary Table provi |
e discrepancies'betWeen the infomiation in the table and the printouts in the attachment were
- noted. The table is stated to reflect the

,>‘~>I;o‘\icn'ox::' L R e S
..~ Supplemental NDA 20-164/SE1-015 and SE1-016 =

~ analysis of data obtained from anti-Xa activity from the enoxaparin studies. The

- ‘Sponsor indicates that they are planning the analysis of the available “enoxaparin”
- 'data using the nonlinear ‘mixed effécts modeling and that the patient data from

 RP54563Q-261 would also be included in this analysis.

Agfollow‘-ub;quéStion for this item is also. listed under the section for comments to be
‘ k]~‘communicatedtomeSponsor,j{ et R R I

" Comments to be Communicated to the Sponsor: e

iSh 1. The gender 'effect'-bbsei'ved‘fin‘é‘mi—Xa: derived b:ixjémgtérs ‘particularly‘gender and treatment

- interaction in RP55456_3'Q-1‘33 has been a concern as it was communicated to the Sponsor in
~the July 24, 1997 letter. : Possible approaches to further explore gender effect in anti-Xa
- derived: parameters were considered and it is unclear whether these approaches were

- communicated verbally to the Sponsor as the FDA Biopharmaceutics Reviewer who

Initiated the reanalysis of data from RP54563Q-133 is no longer with the FDA. A

. proposed reanalysis model was. based on evaluation of the gender effect utilizing Type HI -

~MS from subject within sequence as the error term.

- Following reanalysis of the submitted data, using Type Il MS from subject within sequence

- as the error term, the ‘gender effect was no longer statistically - significant. In future :

- analyses, please use Type III MS from subject within sequence as the error term for s
evaluating gender effect. i -

p values from the final model, however, based on =

- the entry for “weight” and “Subject(gender*sequence)” in the source column  of the =

- Summary Table, this stafement is inaccurate. Furthermore, the sequence effect is -

- represented inaccurately in the table (based on the SAS printouts provided by the Sponsor,
the sequence effect is not significant for any one of the parameters that were tested).

S

ded in the August 7, 1997 response, several




- Itis possible that the data from RP54563Q-260 is more variable compared to other studies, -
- however, we do ‘not believe  that the differences observed in the mean CL/F values e
- represent variability in the data-or an overestimation of anti-Xa derived parameters. A
review  of enoxaparin  sodium studies (100537, 100539, 100541, 100542, 105640, 8
- K9001006, and RP54563Q:133) has shown that the anti-Xa derived CL/E values may be
. lower after administration of high (1 mg/kg or higher) enoxaparin sodium doses than the
.. CL/E values obtained after administration of low enoxaparin sodium doses (such as 60 mg
o in RP54563Q—260)»._ This relationship suggesting dos‘e-dependency‘ in the anti-Xa derived
. CL/F values needs to be further investigated as Tequested in the  response to the
- Supplemental NDA Submission (20-164/5-018). N R

f L i;,:‘3‘~: Items 2a and 2b: Caninis

© Please provide data and an assessment of the:“(ibi‘réll;ition betwecnvahiti’-Xa‘a‘ctivity and
- enoxaparin doses covering the studied dose range (40-mg to 2 mg/kg for an average body-
weight'of70kg), e T R e T e . _

- Please provide ASCII data files on a disk for anti-Xa activity vs time (and pharmacokinetic
- parameters if available) from all subjects in RP54563Q-260 and RP54563Q-261 with the -
- patient/subject demographics in the same file. i
40 Mem2c: T e R e Do
- During review of Lovenox studies, submitted for s.c. dosing, it was noted that the ratig of -
. antiXa activity to anti-lla activity is consistently higher than that indicated in the current -
(. package insert (3.35+0.89). In the September 8, 1997 letter to the Sponsor, the Sponsor
GO - -was requested to revise the package insert to reflect the anti-Xa and anti-1Ia ratio obtained
- after s.c. dosing.  The anti-Xa to anti-Ila ratio as presented in the package insert should be -~
. clarified to indicate that it was obtained after iv dosing, and the anti-Xa to anti-Ila ratio =~
 obtained after s.c. dosing (median value across studies) should also be included in the
-':,'”Packag’e‘insert.; TN I e

- Supplemental NDA 20-164/SE1-015 and SE1-016




"'LABELING COMMENTS (CLINICAL PHARMACOLOGY SECTION) i

- The Sponsor has provxded a revrsed labelmg (February 10 1998) to address comments made
for the Supplement SE1-015 and the followmg items refer 10 the sections of thrs Febmary 10,

1998 proposed revrsed package msert

st

‘ Frrst paragraph second sentence: please modify thrs sentence to tndtcate that the reported‘

ratio is based on actrvrty derived: followmg iv dosing of enoxaparin sodium and also
provide the anti-Xa to anti-Ila acttvrty ratio (medran value across studtes) after the 5.

: dosmg as requested 1n the September 8 1997 letter
F Frrst paragraph thtrd sentence please provrde the data that supports thlS sentenee

. Last sentence, ﬁrst paragraph Please provrde a tabular summary of data (study number,, :
: ;desrgn enoxaparin sodium dose, dosing frequency, patient population, and aPTT results)

v"'ﬁ' - that support: this sentence.  Please verify whether data’ from: studies “other than: that
- indicated in the Footnote 9 were used to support this sentence as both reports K9001006 - -

l,ovenox k : L
Supplemental NDA 20~ 164/5}31 01 5 and SEI 016

: (taken to be the report hsted as PK91006 RP54563) and PK 91007 are single dose studies. - o

: ’Pharmacodynamrcs Sectron ﬁrst paragraph ﬁfth sentence: Please provrde the reference
*-and the information supporting this sentence related to clearance of enoxaparm including
~the enoxapann sodxum dose at whrch thrs estunate was obtamed

~ Pharmacodynarmcs Secuon second paragraph ﬁrst sentence Please provide the referencee
-~ and the information supporting this sentence related to clearance and Cmax derived from

- anti-Xa actrvrty after smgle and multtple doses m elderly subjects and in subjects w1th‘ e
- renal i unparrment S s S : s :

: Pharmacodynamrcs Sectron, second paragraph thxrd sentence: Please provrde the data and- :
- the method used for calculation of the AUC values that are indicated to be 25% hrgher on
- Day 10compared to Dayl Bt : L

© Pleaser provide the data that supports thxs paragraph related to decline of total radioactivity
, “and antr~Factor Xa actlvrty RO En T -

B APPEARS THIS WAY ON ORIGINAL |




o

- RECOM NDATION

. Evaluation II has reviewed the information submitted for both Lovenox NDA 20-164 -
coli Supplements filed on February 28 and March 5, 1997 (SE1 015) and March 18 and May 16,
£ 1997 (SEL 016) for: additional strengths of ‘prefilled syringe dosage forms of enoxaparin.
- sodium, - Based upon the review of the provided information and data, it is concluded that
- Supplements SEI-OIS and SE1-016 are acceptable assumning that it is not critical from a safety
© - and efficacy perspective to have Comment Nos. 1-6 (pages 5 and 6 of this review) addressed.

= that they will address these comments within 30 days of receipt. Additionally, the Labeling

i ’resolutton before the approval of Supplement SE1-015

Arzu Selen, Ph.D.
Drvxsron of Pharmaceuucal Evaluanon I

~ RD initialed by=—
. JohnHunt, B.Sc. -
L *?fDeputy Dlrector and.

e,
47

B FT mmaled b o
- Mei-Ling Chen, Ph.D;.f e
: Drrector DPEII :

ec NDA 20—164 HFD 180 (Markovrc Ohver), HFD-720(Chen),
o HFD-870 (Chen, Hunt, Selen), HFD-850 (Lesko);
HFD 340 (Vlswanathan), Central Document Room (Barbara Murphy)

APPEARS THIS WAY ON ORIGINAL

Supplemental NDA 20—164/8}11 01'% and SEI 016 R :

 The Ofﬁce of Clnmca] Pharmaco]ogy and Btophannaceuncs/Dmsron of Pharmaceutxcal L

. - prior to the approval of Supplement SE1-015. However, it should be agreed by the Sponsor - - B

. Comments Nos. 1-7 (page 7 of this. review) should be "commumcated to the Sponsor for - ‘




ATTACHMENT 1

AUGUST 7 1997 DATED RESPONSE FROM THE SPONSOR

LOVENOX 3 S
SUPPLEMENTAL NDA 20-164/SE1—015 AND SE1-016
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o
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 ORIGINAL

- Lilia Talarico, M.D., Acting Director

. Ceniter for Drug Evaluation and Research

“ - Division of Gastrointestinal and Coazulanon ‘

o "Dmg Products (HFD-180) .-

~ Document Control Room 6B- 24

 Food and Drug Adrmmstranon S
5600 Fishers Lane - b
" Rockville, MD 20857 = .

o NDA 20-164/5 016

‘ Lovenox@ (enoxaparm sodmm)
In Jecnon

RESPONSE TO FDA REQUEST e
~ Dear Dr Ta]arlco

SAER Reference Is made to supplcment S 016 subrmtted March 18, 1997 for the use of Lovenox
" Injection in the treatment of unstable angina and non-Q-wave myocardial infarction,
~ concurrently administered with aspirin. This submission also provided for qualification of -
. new 1 mL graduated syringes filled with either 60, 80, or 100 mg of the pre:vxously
. approved IOOrng/mL enoxaparm sodlum formulanon ‘ :

o




