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NDA 20-164/S-021

Rhone-Poulenc Rorer Pharmaceuticals Inc.
Attention: Mr. Robert W. Babilon

P.O. Box 5096

500 Arcola Road

Collegeville, PA 19426-0800

Dear Mr. Babilon:

Please refer to your supplemental new drug application dated January 12, 1999, received
January 13, 1999, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act
for Lovenox® (enoxaparin sodium) Injection.

This supplemental new drug application provides for additional information in the ADVERSE
REACTIONS section, the “Ongoing Safety Surveillance” subsection, of the package insert
regarding reports of rare cases of hyperlipidemia. \

We have completed the review of this supplemental application and have concluded that adequate
information has been presented to demonstrate that the drug product is safe and effective for use

as recommended in the submitted labeling dated January 12, 1999 with the revisions listed below.
Accordingly, the supplemental application is approved effective on the date of this letter.

Very rare cases of hyperlipidemia have been reported, with one case of hyperlipidemia,
with marked hypertriglyceridemia, reported in a diabetic pregnant woman; causality
has not been determined.

These revisions are terms of the approval.

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days after it
is printed. Please individually mount ten of the copies on heavy-weight paper or similar material.
For administrative purposes, this submission should be designated "FPL for approved supplement
NDA 20-164/S-021." Approval of this submission by FDA is not required before the labeling is

used.
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In addition, please submit three copies of the introductory promotional materials that you propose
to use for this product. All proposed materials should be submitted in draft or mock-up form, not
final print. Please submit one copy to this Division and two copies of both the promotional
materials and the package insert directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-40
Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

If a letter communicating important information about this drug product (i.e., a "Dear Health Care
Practitioner” letter) is issued to physicians and others responsible for patient care, we request that
you submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857

We remind you that you must comply with the requirements for an approved NDA set forth under
- 21 CFR 314.80 and 314.81. ‘

If you have any questions, contact Karen Oliver, Regulatory Health Project Manager,
at (301) 827-7310.

Sincerely,

Lilia Talarico, M.D.

Director

Division of Gastrointestinal and Coagulation Drug
Products

Office of Drug Evaluation I1I

Center for Drug Evaluation and Research
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cc:
Archival NDA 20-164/S-021

HFD-180/Div. Files

HFD-180/K.Oliver

HFD-180/L.Talarico

HFD-180/J.Schmeling

HF-2/MedWatch (with labeling)

HFD-002/ORM (with labeling)

HFD-103/ADRA (with labeling)

HFD-40/DDMAC (with labeling)

HFD-613/0GD (with labeling)

HFD-21/ACS (with labeling) - for drug discussed at advisory committee meeting.
HFD-95/DDMS (with labeling) '

HFD-820/DNDC Division Director

DISTRICT OFFICE

Drafted by: KO/April 19, 1999
final: KO/04/19/99/c:\mydocuments\nda20160-S-021-04-19-99-AP

APPROVAL (AP)
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‘ - FINAL PRINTED LABELING -
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or heparinoids for prevention of thromboembolic complications are at i
epidural or spinal hematoma which.can result i, long-term or permanent
| tration of analgesia or-by the concomi
-1 steroidal anti-inflammatory drigs (NSAIDs), platelet inhibitors,

If neurologic compromise is hoted, urgent treatment is necessary.’ 4

| INGS, Hemorrhage, and PHECAUTIONS; ruanteractions_).- C

" '$PINAL / EPIDURAL HEMATOMAS . ', '

Wheh neuraxial. anesthesia. (epidural/spinal. anesthesia) or spinal puncture is employed;
patients anticoagulated or scheduled to be anticoagulated with low molecular weight heparins

The risk of these events is increased by the use of indwelling epidural catheters for. adminis-

tant ‘'use”of .drugs affecting hemostdsis “such as non

] y ; or ‘other-
risk also appears to be increased by traumatic-or repeated epidural or ‘spifal pincture:

‘| Patients should be frequently mohitdred for signs and symptoms of neurological impaitmentf

The physician should consider the potential benefit versus risk before neuraxial intervention
‘| in patients ariticoagulated or to be-anticoaguiated: for thrombioprophylaxis (see also WARN-

sk of developing an
paralysis, . .

anticoagulants. The

DESCRIPTION R
Lovenox Injection is a sterile solution- containing enoxaparin sodium, a-

-heparin. It is available in: prefilled syringes (30 and 40 mg), graduated prefilled:syringes (60,80,
unit contains 10 mg enoxaparin sodiumper
- 0.4-mL*Water for Injection.The solution-is preservative-free and intended for use only:as atsingle-
. dose injection; (See DOSAGE AND: ADMINISTRATION and HO “SUPPLIEDfor' dosage ‘unit

&nd-100'mg), and ‘ampules (30 mg):Each 'dosage

descriptions.)

- Fhe pH of the injection i8'6:5 to 7'.5,'with ‘an @pproximate: anti-Factor Xa activity per-dosage uhit
of 1000 IU per every 10 mg of enoxaparin ‘sodium (with réference to the W.H:O: First International
Low.Molecular Weight Heparin Reference Standard). Nitrogen is used inthe-headspace fo: inhibit

oxidation.

NS D T L TR B
. Enoxaparin s, obtained by alkaline. degradation of [ﬁeparin benzyl ester

intestinal mucosa. Its structure is characterized by a 2- -sulfo-4-enepyranosuronic a
the non-reducing end and a 2-N,6-O-disulfo-D-glucosamine at the reducing end of the chain. The
substance 15 the sodium salt. The'average ‘molécular weight'is about: 4500 daltons. The molecu-

- far weight distributiori is:
.<2000.daltons .. ..z o BRI <

2000 to 8000 daitons . . .
. >8000 daltons.. .+ .. L e D

STRUCTURAL FORMULA

NaOOG

low molecular weight

derived from porcine
acid.group  at |

1 of —SO5Na

L O i
CLINIGAL PHARMACOLOGY... s . =

Enoxaparinisra. low molecular -weight heparin which ha

_of anti-Factor Xa-to; anti-Factor la activity (mean+SD,: 14.0+3.1).(based

Factor. activity versus-time. curves)_ compared-to: the.\r,atio,s«o_bserved',fqr-,heparin {mean+SD,
« 1,2220.13).-Increases of up to 1.8 times-the.control: values were seen-inthe thrombin time (TT)

and the activated partial thromboplastin'time (aPTT)«Enoxaparinata 1 mg/kg dose, administered
ited in aPTT values of 45 seconds or. less |

. SGC every 12 hours fo patients in a large clinical trial re:
Cin the majority of patients (n'=1607). "/~ .

Pharmacodynamics: Maximum anti-Factor-Xa and.antisthrombin (anti-Factor I1a) activities ocour
3 to.5-hours after SC injection of enoxaparin..Mean peak anti-Factor Xa activity was 0.16 IU/mL
(1,58 ug/mb) and 0.38 1U/mL (3:83 pg/mL)-after the 20.mg and the 40 mg clinically. tested SC

" —SO4Na or —(“:—.CH3 " '3t020

e e Al
s antithrombotic.properties. In“humans,
enoxaparin given-at a dose of 1,5 mg/kg subcutaneously (SC).is- characterized by ia higher ratio

.on areas under-anti-

doses, respectively. Mean (n = 46) peak anti-Factor Xa activity was 1.1 1U/mL at steady state in | N v

patients with unstable angina receiving 1.0 mg/kg SC every 12 hours for14 days, Mean absolute s

*bicavailability of enoxaparin, given' SC, based on anti-Factor Xa activity is

_teers. The volume of distribution of anti-Factor Xa activity is about 6 L. Following intravenous (i:v.)

“dosing, the total body clearance of “efioxaparin’ is 26 mL/min, ‘After iv.
labeled with the gamma-emitter, %™Tc, 40% of .

ity were recovered in Urine in 24 hoUrs.;Eliminati"Bh‘ half-lifé based on anti-

.45 hours after SC administration. Following 240 mg S

C once a day dose,
Xa activity persists in plasma for about 12 hours. ' ' R

“ Following SC ‘dosing; the apparerit ‘dlearante (CL/FY.of enoxaparin is approximately -1 5-mL/min.
derived from anti-Factor Xa values' following 'single SC dosing

‘Apparent. cleafance and
(40 mg ard 60 mg) were S| ightly higher'in males than in'females. The’

" difference in these paraméters has not.been ‘eonclusively identified, however, body weight may

Be a‘contributing factor. - :

. Apparent‘,cleargncé and Anex derived from anti-Factor Xa values féll,oWiﬁg éingle "arll‘d muylt_ipl‘e VS‘C
dosing in"elderly stibjects were close to those observed in young subjects. Following onct

curve'(AUC) was approximately 15% greater than the mean Day 1 AUC value. I subjects with
moderaté renal impairment (creatinine clearance 30 to 80 mL/min), anti-Factor Xa CL/F values
were similar to those in healthy 'subjects. However, méan CUF values of ‘subjects with' severe
~renal- impairment- (creatinine clearance <80 mLymin),.were approximately 30% lower. than. the

mean:CL/F value of control group subjects. (See PRECAUTIONS.): - :

CLINICAL TRIALS
Hip or Knee Replacement Surgery: Lovenox Injection has been shown to
deep vein thrombosis (DVT) following hip or knee replacement surgery.. .

In a doublesblind study, Lovenox Injection-30.mg every:12:hours.SC wds compared to placebo in
patients with hip replacement. After hemostasis was established, treatment was initiated 12-to 24
hours after surgery, and was continued for 10 to 14 days after ‘suygery..‘The‘data arg proyﬁded below.

oactivity and 8 to 20% of anti-Factor Xa activ-

SC dosing of 40 mg enoxaparin, the Day-10 mean area under anti-Factor Ka activity VErsusime

92% in-healthy volun-
désing of ‘enoxapatin

Falctor' Xa activity was
significarit anti-Factor

source of the gender

ay

prevent post-operative

' Efficacy of Lovenox Injection.in Hip Replacement Surgery
. . e Dosing Regimen

o Loﬁenox
30 mg g12h SC
Con(%).

In&icaﬁbn " 8

Placebo

q12h SC .
n{%) ..

Al Troated Hip Replacement Patients 50 (100) . 4] |

. 150 (100)

Treatment Failures ”
Total DVT (%)

spoy = o)

23.(46) -

Proximal DVT (%) ? TR

1 (22)

Tp value versus placebo = 0.0002
2p value versus placebo = 0.01 34 L

“A double-blind; multicenter study ' compared hree- dosing  regimens , of

Lovenox:Injection in

patients. with hip réplacement. Treatment was initiated within two days after'surg ry_‘"e‘gnq was con-

finued for 7 to 11. days after surgery. The data are provided. below.
S et Eficacy of Lovenox Injectis >n'in Hip Repla

nisugery

RURTERE I . Lovenox Dosing:Regimen:
: - T10mg q.d.SC | 30 mgqi2h'SC | 40 mg q.d. SC
. Indication o), e NOR T )
All Treated Hip 161 (100) 208 (100) - ... | . .199.(100)
Replacement Patients e e Lk L
Treatment Failures N .
- - Total DVT (%) 40(25) .. : e
Proximial DVT (%)~ 7@y | -8R i | e
1.p-value versus Lovenox 10 mg.once.a day = 0.0008 ;.. . s e

2p value versus Lovenox 10 mg once a day = 0:0168

pat

g




- 1p value vérsus

- ‘Cl ='Confidence Intetval .

* heparin.

IN-1107T
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B R PR RN : 508539C
" Lovenox® {(énoxaparin sodium) Injection '
There was no significari difference between the 30'1iig every 12 hours and 40 mg once a day
regimens. -, . T o !
Extended. Prophylaxis in. Hip-Replacement Surgery: In a study of extended prophylaxis for
patients “Undergoing hip replacement ‘surgery, patients_were ‘treated,” while. hospitalized, with
enoxabarin 40 mg SC, initiated up to 12 hours priof to suirgery for. the prevention of post-opérative
deep vein thrombosis. At.the .end .of the peri-operative period, all patients underwent bilateral
venography. in a double-blind design, those patients with no venous thromboembolic disease
were randomized to a post-discharge regimen of either enoxaparin 40 mg (n = 90) ofice'a.day SC

~ or to placébo (n = 89) for 3 weeks. In this population of patiefits, the incidence of deep vein throm-

bosis-during extended prophylaxis was significantly lower for enoxaparin compared to placebo.
The data are provided below. R [

) Efficacy of L;:\}enmk Inieétion with Extended Prophylaxis
" "' Follawing Hip Replacement Surgery o . .

Post-Discharge Dosing Regimen'

Lovenox’ - . Placébo
R D acii40'mg'qd. 8C -t qd. 86 -
Indication (Post-Discharge) (%) SN n (%)

All Treated Extended . 'go (100) “'g9 (100)
- Prophylaxis Patients’ - S R PR v

Treatment Failures

" Total DVT (%) - R 1/ R DA 1 - N
R v ©5%Cl3to14) | . (95%Cl:121930) *
+-Proximal DVT (%) . =« - ) S : 2 7.(8)

G e .. (95% Cl: 210 13) (95%.C1: 3 10 16)

vefsus placebo = 0.008 "
2p value versus placebo = 0.537 i B
In a second study, patients undergoing hip replacement surgery were treated, while hospitalized,
with.enoxaparin 40 mg SC, initiated up t0. 12 hours prior to surgery. All patients were examined
for clinical signs and. symptoms of venous thromboembolic disease. In a double-blind design,

1

 patients without.clinical signs and symptoms of venous thromboembolic disease were random-

ized to a post-discharge regimen of eithier enoxaparin 40 mg (n = 131) once a day SC or to
placebo (n'= 131) for 3 weeks. Similar to the first study the incidence of deep vein thrombosis dur-
ing extended prophylaxis was significantly lower for enoxaparin compared to placebo, with a sta-
tistically significant difference in.both.total DVT. (enoxaparin.21 [16%] versus placebo 45 [34%);
p = 0.001)"and proximal DVT (enoxaparin-8 [6%] versus placebo 28 [21%]; p =: <0.001).

in a double-blind study, Lovenox Injection 30 mg every 12 hours SC was compared to-placebo in
99 patients undergoing knee replacement surgery. After hemostasis was establishéd, treatment
was initiated 12 to 24 hours after surgery and was continued up to 15 days after surgery. The inci-
dence of proximal and total deep vein thrombosis after surgery was significantly lower for enoxa-
parin compared to placebo. The data are provided below. =

Efficacy of Lovenox Injection in Knee Replacement Surgery

ISR R Dosing Regimen
Lovenox = " Placebo
30 mg q12h SC qi2h SC
Indication . . . SE (%) - v - K n (%)
Al Treated Knee 47 (100) 52 (100)
Replacement. Patients N B coe N :
““Treatment Failures : e N -
~Total DVT (%) ™ © . st os2(e2).
‘» L R (95% Cl: 1 to 21) (95% Cl: 47 to 76)
.+ ~. Proximal DVT (%) I BEEEA
s P . (95% Upper.CL:'5) « |- 1 (95% Cl: 3 to 24)

T T T

Tp value versus placebo = 0.0001 ..

2 vaiu versus placebs = 0,013
ClL= Confidence"Limitl et

" Additionally; in'an bpen-iabel; parallel group, randomized cfinical stuidy, Lovenox Injection 30 mg

every' 12 hours SC in’ patients’undergoing elective knee replacement surgery was compared to
heparin 5000 U 'every 8 hours SC. Treatment was initiated after surgery and continued up to 14
days. The:incidence of deep:vein thrombosis was significantly lower for. enoxaparin compared to
Abdominal Surgery: In a double-blind, paralle! group study of 1115 patients undergoing elective
cancer surgery of the gastrointestinal;urological,,or‘\gynécolqgical tract, Lovenox Injection 40 mg
SC, administered once a day, beginning 2 hiours prior to surgery and continuing for a maximum

of 12 days after surgery, was comparable to heparin 5000 U every 8 hours SC in preventing
deep vein thrombosis (DVT). The data are.provided below. .. ..~ .— c

Efficacy of Lovenox Injsétion in Abdomirial Stirgery Patients with Cancer '
’ Dosing Regimen :

. . : Lovenox , Heparin..
SR = . T 40 mg q.drSC 5000:U g8h. SC
Indication” . Lol n {%). o n (%)

~ Al Treated Abdominal’ A R
. ~Surgery'Patients. . e

.. Treatment Failures . B
e Total' VTE! (%) ’ St es (1001)

555__7(10‘0)/;‘, R o 560,(100)

63

» o (95% Gl 810 13) (95% Cl: 9 to 14)
Y DT O BTy L 9

L BAETy e (109)
(95% Cli7t0 12) ~ . (95%Cl: 810'13) -
TVTE = Venous thromboembolic gvents which included DVT, PE, and death considered to be

thromboembolic in origin. - ;
2| = Confidence Interval’ -~ RERE . .
In a second double-blind, paralle]-group study, Lovenox Injection 40 mg SC once a day was
compared to heparin 5000 U every 8 hours SC in 1347 patients undergoing colorectal surgery
(one-third with cancer). Treatment was initiated approximately 2 hours prior to surgery and con-
tinued for approximately 7 to 10-days after surgery. The data are provided below. .

Efficacy of Lovenox Injéction in Colorectal Surgery- - -

N

' "Dosing Regimen -
- Lovenox Heparin
i © " 40mgqd. SC 5000 U g8h SC
Indication - - . ; n(%)- . : n(%) -
" All' Treated Colorectal Surgery - | : : 673 (100) ~ 674,(100)
Patients: - -~ e R s
. Treatment:Failures U L . B
Total VTE! (%) 48 (7)) Ao L0 45(8.7)
o I .(95% Ci%.5 10 9) (95% CI: 5 10'9)
DVT Only (%) 47 (7.0) . 44 (6.5)
(95% Cl: 5 to 9) " (95%-Cl: 5 10-8)

TVTE'= Venous thromboembolic avents which inciuded DVT, PE, and death congidered to be
thromboembolic in origin. by ) : : e

2 C| = Confidence Interval

. ': H P s . . l', . .
_~Treatment of Deep Vein Thrombosis:an Ftulmonary Embolism: In'a’multicenter, parallel
X

.group study, 900 patients with acute lower extremity deep vein thrombasis (DVT) with or with-

*-out.pulmonary-embolism (PE) were randomized to an.inpatient (hospital) treatment of either (i)

Lovenox Injection 1.5 mg/kg once a day SC; (if) Loveriox Injection 1.0 mg/kg every. 12 hours
SC, or (iii) heparin i.v. bolus (5000 IU) foliowed by a continuous infusion _(agimlqlstered to
achieve, an aPTT .of 55 to 85 seconds). All patients also received ‘warfarin “sodium (dose
adjusted according to PT fo achieve an Intefnational Normalization; Ratio [INR] ‘of 2.0 to 3.0),

‘commencing within 72 hours of initition of Lovenox Injection or standdrd heparin therapy, and
continuing for 90 days. Lovéhox Injection or standard heparin therapy. was administered fora
minimum of 5 days and until the targeted warfarin sodium INR was achieved. Both Lovenox

 Injection egimens were- equivalent:to staridard. heparin therapy in the-prevention of recurrent
venous thromboembolisim (DVT and/or PE). A :

el



Lovenox® (enoxaparin sodium) Injection

Efficacy of Lovenox Injection in Treatment of Deep Vein Thrombosis
and Pulmonary Embolism

Dosing Regimen’
Lovenox . Lovenox Heparin
1.5 mg/kg q.d. SC 1.0 mg/kg q12h SC | aPTT Adjusted
iv. Therapy
Indication n (%) . (%) n (%)
Al Treated DVT Patients’ 298 (100) 312 (100) 290 (100)
" with and without PE N S } .
- Patient Outcome i Lo ce
" Total VTE2 (%) - 13 (4.4 9(2.9)3 12 (4:1)
' ‘ DVT Only (%) 11 (3.7) 7(2.2) 8(2.8)
Proximal DVT (%) 9 (3.0) 6 (1.9) L7(24)-"
PE (%) - 2(0.7) - 2(0.6) 4(1.4)

T All patients were also treated with warfarin sodium commencing within 72 hours of Lovenox or
standard:heparin therapy. K :

2 E/TE = venous thromboembolic event (deep vein thrombosis [DVT] and/or pulmonary embolism
PE]).

2 The 95% Confidence Intervals for the treatment differences for total VTE were:
Lovenox once a day versus heparin (-3.0 to 3.5) - .
Lovenox every 12 hours versus heparin (-4.2 to 1.7). "

Similarly, in a multicenter, open-label, parallel group study, 501 patients with acute proximal deep
vein thrombosis were randomized to enoxaparin or heparin. Patients who could not receive out-
patient therapy were excluded from entering the study. Eligible patients could be treated in the
hospital, but ONLY enoxaparin patients were permitted to go home on therapy (72%). Patients
were randomized to either Lovenox Injection 1 mg/kg every 12 hours SC or heparin i.v. bolus
(5000 1U} followed by a continuous infusion administered to achieve an aPTT of 60 to 85'seconds
(in-patient treatment). All patients also received warfarin sodium as described in the previous
study. Loveriox Injection or standard heparin therapy was administered for a minimum of.5 days.
Lovenox Injection was equivalent to standard heparin therapy. in the prevention of recurrent
venous thromboembolism. ’ T '

Efficacy of Lovenox Injection in Treatment of Deep Vein Thrombosis

. Dosing Regimen’
Lovenox - Heparin
1.0 mg/kg g12h SC aPTT Adjusted
. . i.v. Therapy .~
Indication n (%) n{%): "’
All Treated DVT Patients 247 (100) - 254 {100)
Patient Outcome . . o
Total VTEZ (%) . 13 (5.3)3 17 (6.7)
' .~ DVTOnly (%) 11.(45) ° 14 (55 "
Proximal DVT (%) 10.(4.0) 12 {(4.7) -
PE (%) 2 (0.8) 3(1.2)

' All patients were also treated with warfarin sodium commencing on the evening of the second
day of Lovenox or standard heparin therapy. .

2VTE = venous thromboembolic event (deep vein thrombosis [DVT] and/or pulmonary embolism
[PE]). - i .

3 The 95% Confidence Intervals for the treatment difference for total VTE was: Lovenox versus
heparin (-5.6 t10.2.7). - - g :

Unstable Angina and Non-Q-Wave Myocardial Infarction: In a multicenter, double-blind, par-
allel group study, 3171 patients who recently experienced unstable angina or ‘non-Q-wave
myocardial infarction were randomized to either Lovenox Injection 1 mg/kg every 12 hours SC or
heparin i.v. bolus (5000 U) followed by a continuous infusion (adjusted to achieve an aPTT of 55
to 85 seconds). All patients were also treated with aspirin 100 to 325 mg per day. Treatment was
initiated within 24 hours of the event and continued until clinical stabilization, revascularization
procedures, or hospital discharge, with a- maximal duration of 8 days of therapy. The combined
incidence of the triple endpoint of death, myocardial infarction, or recurrent angina was lower for
Lovenox Injection compared with heparin therapy at 14 days after initiation of treatment. The
lower incidence of the triple endpoint was sustained up to 30.days after initiation of treatment.
These results were observed in an analysis of both all-randomized and all-treated patients.

Urgent revascularization procedures were performed less frequently in the Lovenox Injection
group as compared to the heparin group, 6.3% compared.to 8.2% at 30 days-(p = 0.047).. .

Efficacy of Lovenox Injection In Unstable Angina-and Non-Q-Wave Myocardial Infarction

(Combined Endpoint of Death, Myocardial Infarction, or Recurrent Angina)
Dosing Regimen’ )
Lovenox Heparin Reduction | pValue
1.mg/kg q12h SC | aPTT Adjusted [ R
. i.v. Therapy .
Indication n (%) . n (%)
All Randomized Unstable 1607 (100) 1564 (100)
Angina and Non-Q-Wav: . ' S ’
MI Patients ) -
Timepoint?
" 48 Hours ~ 99(6.2) 115 (7.4) 1.2 0.178
14 Days 266 (16.6). 309 (19.8) 3.2 . 0.019
30 Days 318 (19.8) 364 (23.3) C 357 '0.016

T All patients were also treated with aspirin 100 to 325 mg'per day. I
2Evaluation timepoints are after Initiation of treatment. Therapy continued for up to 8 days
{median duration of 2.6 days). :

The combined incidence of death or myocardial infarction at all time points was lower for Lovenox
Injection compared to standard heparin therapy, but did not achieve statistical significance. The
data are provided below. e

Efficacy of Lovenox Injection in Unstable Angina and Non-Q-Wave Myocardial Infarction
(Combined Endpoint of Death or Myocardial Infarction) .

Dosing Regimen' ~ .
Lovenox .Heparin Reduction p-Value
1.mg/kg q12h SC | aPTT Adjusted (%} .
..+l iw Therapy oo .
Indication . n (%) n (%)
All Randomized Unstable 1607 (100) 1564 (100)
Angina and Non-Q-Wave
MI Patients
Timepoint2
48 Hours 18 (1.1) 21 {1.3) 0.2 0.119.
14 Days 79 (4.9) 96 (6.1) 1.2 0.132
30 Days 99 (6.2) 121(7.7) 15 0.081

1 All patients were also treated with aspirin 100 to 325 mg per day. R
2 Evaluation timepoints are after initiation of treatment. Therapy continued for up to 8 days
(median duration of 2.6 days). :

INDICATIONS AND USAGE . .

*Lovenox Injection is indicated for. the prevention of deep vein thrombosis, which may lead to pul-
monary embolism: : : -
* in patients undergoing hip replacement surgery, during and following hospitalization;
¢ in patients undergoing knee replacement surgery; . -
¢ in patients undergoing abdominal: surgery who are:at risk for thromboembolic complications.
Patients at risk include- patients who. are over 40, years of age, obese, undergoing surgery
under general anesthesia lasting longer than 30 minutes or who have additional risk factors

-such as malignancy or a history of deep vein thrombosis or pulmonary embolism. -

¢ Lovenox Injection is indicated for: : N :
ethe inpatient treatment of acute deep vein thrombosis with and without pulmonary
embolism, when administered ‘ih conjunction with warfarin sodium;
* the outpatient treatment of acute deep vein thrombosis without pulmonary embolism when
administered in conjunction with warfarin sodium. : ' :

* Lovenox Injection is indicated for the prevention of ischemic complicatiens of unsiable angina
and non-Q-wave myocardial infarction, when concurrently administered with aspirin. .

Lovenox® {enoxaparin sodiumy} Injection
See DOSAGE AND ADMINISTRATION: Adult Dosage for approprfate dosage regimens. -

CONTRAINDICATIONS : S B

Lovenox Injection is contraindicated in patients with active major bleeding, in patients with throm-
bocytopenia associated with a positive in vitro test for anti-platelet antibody in the presence of
enoxaparin sodium, or in patients with hypersensitivity to enoxaparin sodium. :

Patients with known hypersensitivity to heparin- or: pork. products: should not be treated. with
_ Lovenox Injection. - [ - St L T

WARNINGS o : -
Lovenox Injection is not intended for intramuscular administration.’

Loveriox Injection ¢aninot be used irtérchangeably (unit for, unit) with heparin or other low molecu-
lar weight heparins as they differ in. manifacturing process, molecular weight distribution,.anti-Xa
and anti-lla activities, units, and dosage. Each of these medicines has its own instructions for use.

. Lovenox Injection should be used with extreme caution in patients with.a history of
heparin-induced thrombocytopenia, - .. - . RN

Hemorrhage: Lovenox Injection, like other anticoagulants, should be used with extreme caution
in conditions with increased risk of hemorrhage, such. as bacterial endocarditis, congenital ‘or
acquired bleeding disorders, active ulcerative and angiodysplastic gastrointestinal disease, hem-
orrhagic stroke, or shortly after_brain, spinal, or ophthalmological surgery, or in patients treated
concomitantly with platelet inhibitors.

Cases of epidural or spinal hematomas have been reported with the associated use of
B parin and.spinal/epidural hesla or.spinal puncture resulting in long-term or per-
manent paralysis. The risk of these events is higher with the use of post-operative
indwelling epidural catheters or by the: concomitant use of additional drugs affecting
hemostasis such as NSAIDs (see boxed WARNING; ADVERSE REACTIONS, Ongoing
Safety Surveillance; and PRECAUTIONS, Drug Interactions). . oo

Bleeding can occur at any site. during. therapy. with.enoxaparin. An unexplained fall in. hematocrit
or.blood pressure should lead to a.search for a bleeding site. . e

‘ Thrombocytopenia: Thrombocytépenia can occur with the administration'of Lovenox Injection.
Moderate thrombocytopenia (platelet counts between 100,000/mm? and 50,000/mmd) occurred at

."a rate of 1.3% in patients given Lovenox Injection, 1.2% in patients given heparin,’and 0.6% in

patients' given placebo in clinical trials. . R
Platelet counts less than- 50,000/mm? occurred at a rate .of 0.1% in pétients given Lovenox
Injection, in 0.2% of patients given heparin, and 0% of patients given placebo in-the same trials.

Thrombocytopenia of any degree should be monitored closely. If the piatelet count falls below
100,000/mm?®, enoxaparin should be discontinued. Rare cases of thrombocytopenia-with throm-
bosis have also been observed in clinical practice. The rate of incidence of this complication in
usual medical practice is unknown. - : .

PRECAUTIONS
General: Lovenox Injection should not be mixed with other injections or infusions.

Lovenox Injection should be used with care in patients with a bleeding diathesis; uncontrolled
arterial hypertension or a history of regent gastrointestinal ulceration, diabetic' retinopathy, and
hemorrhage. Elderly. patients and patients with renal insufficiency may show delayed elimination
of enoxaparin. Enoxaparin should be used with care in these patients. Adjustment of enoxaparin
sodium dose may be considered for low weight (<45 kg) patients and/or for patients with severe
renal impairment (creatinine clearance <30mL/min).

If thromboembolic events occur despite enoxaparin prophylaxis, appropriate-therapy should be
initiated. : W T : :
Laboratory Tests: Periodic complete blood counts, including platelet count, and stool occult
blood tests are recommended during the course of treatment with Lovenox Injection. When
administered at recommended prophylaxis doses, routine coagulation tests stich as Prothrombin
Time (PT) and Activated.Partial Thromboplastin Time.(aPTT) are relatively insensitive measures
of Lovenox Injection activity-and, therefore, unsuitable for monitoring. Anti-Factor Xa may-be used
to monitor:the anticoagulant effect.of Lovenox Injection in patients with significant-renal impair-
ment. If during Lovenox Injection- therapy-abnormal coagulation parameters or blesding should
occur, anti-Factor Xa levels may be used to'monitor the anticoagulant effects of Lovenox Injection
‘(see CLINICAL' PHARMACOLOGY: Pharmacodynamics). S .
Drug Interactions: Unléss really needed, agenits which may enhance the risk of hemorrhage should
be discontinued prior to initiation of Lovenox Injection therapy. These agents include medicatiohs
such as: anticoagulants, platelet inhibitors including acetylsalicylic acid, salicylates, NSAIDs (includ-
ing ketorolac tromsthamine); dipyridambole, or sulfinpyrazone: If co-administration is essential, con-

+-duct close clinical and laboratory: manitoring (see PRECAUTIONS: Laborat‘ory Tests).

Carcinog is, Mufagenesi ,‘.I[nbaifinent,6!.Fei’till!y:’No long-term studies in ahimals have
‘been performed to evaluate the carcinogenic potential of enoxaparin. Enoxaparin was not muta-
genic in'in vitro tests, including the Ames:fest, molise lymphoma cell forward mutation test, and

.. human lymphocyte chromgsomal ‘dberration test, and the in vivo fat boné marrow chromosomal

aberration test. Enoxaparin was found to have no efféct on fertility or reproductive performance of
male and female rats at SC doses up. to, 20.mg/kg/day of 141 mg/m?/day. The maximum human

_ dose in_clinical trials was 2,0 mg/kg/day. or 78-mg/m?/day (for an average body weight of 70 kg,

+height of 170 ecm; and body surface ‘area of 1.8 m?). . .

Pregnancy: Teratogenic Effects: Pregnancy Category B: Teratology studies have been conducted
in pregnant rats and . rabbits at SC' doses of erioxaparin up .t 30 mg/kg/day or
211 mg/m?day and 410 mg/m?/day, respectively. There was no evidence of terafogenic effects or
fetotoxicity dué to enoxaparin. Theré.are, however, no ‘adequate and well-controlled’ stiidies in
pregnant women. Bécause animal reprodtiction studies are not always predictive of human
response, this drug should be used during pregnancy only if clearly needed. -

Non-teratogenic “Effects:, Thete have been a few spontaneous post-marketing reports of*fetal
‘death when pregnant women received enoxaparin. Causality of the cases has not been deter-

e

- mined. In one ¢ase, placental hemorrhage and detactiment were found in association with'the
. fetal death. If erioxaparin is, used during pregnancy,.or if the patient becomes pregnant while tak-

ing this drug, the patient should be apprised of the potential hazard to the fetus.

Nursing:Mothers: It-is. not known whether this drug.is excreted in' human milk. Because-many
drugs are excreted in human milk, caution-stiould. be.exercised when- énoxaparin is administered
to nursing women. . s

Pediatric Use: Safety and effectiveness of enoxaparin in pediatric patients have riot been established.

ADVERSE REACTIONS ' * ‘ '
Hemorrhage: The incidence of major-hemorrhagic complications during Lovenox Injéction treat-
ment has been low. : ’ . - R T R

The following rates of major bleeding events have been' reported durlrig ‘clinical trials.
Major BleedIng Episodes in Hip of Knee Replacement Stirgery’

. Dosing Regimen
} * Lovenox Lovenox Heparin
Indications’ 40 mg 9.d. SC | 30 mg q12h SC | 15,000 U/24h SC
Hip Replacement Surgery . N=786 n =541
. Without Extended Prophylaxis? 31 (4%) 32 (6%)
Hip Replacement Surgery
With Extended Prophylaxis
T Peri-operative Period®| © n =288
. R 4.(2%)
Extended Prophylaxis Period* n =221
0 (0%)
Knee Replacement Surgery ' ' n=294 n=225
Without Extended Prophylaxis? "3 {1%) 3 (1%).

1 Bleeding complications were considered major: (1) if the hemorrhage caused a significant clini-
-cal event, or (2)'if-accompanied by a hiemoglobin decrease >2g/dL or transfusion of 2 or more
units of blood products. Retroperitoneal and intracranial hemorrhages were always considered
major. In. the knee’replacément surgery trials, intraocular hemorrhages were also considered
major hemorrhages. o :

- 2 Lovenox 30 mg.every. 12 .ho‘u'r,s SC.initiated 12 to 24 hours after surgery and contifitied for up to

14 days after surgery.
3 Lovenox 40 mg SC once a tay initiated up to 12 hours prior to surgery and contihued for up to
7 days after surgery. = . ’ . LT . ToTT
4 Lovenox 40 mg SC once a*day for up to 21 days after discharge. ’ '
NOTE: At no time point were thk 40 mg once a day pre-operative and the 30 mg every 12 hours
post-operative hip réplacement surgery prophylactic regimens compared in clinical trials.
Injection site hematomas during the extended prophylaxis period after hip replacement 'surgery
occurred in 9% of the enoxaparin patients versus 1.8% of the placebo patients. o

‘page 2

1
»

4

T L

RS

et

Es

TR R S A S S e




Lovenox® (enoxaparin sodium) Injection
Major Bleeding Episodes in Abdominal and Colorectal Surgery’

Dosing Regimen
Lovenox Heparin
Indications 40 mg q.d. SC 5000 U q8h SC
Abdominal Surgery n =555 n =560
23 (4%) 16 (3%)
Colorectal Surgery n =673 n=674
28 (4%) 21 (3%)

' Bleeding complications were considered major: (1) if the hemorrhage caused a significant clini-
cal event, or (2) if accompanied by a hemoglobin decrease >2g/dL or transfusion of 2 or more
units of blood products. Retroperitoneal, intraocular, and intracranial hemorrhages were always
considered major.

Major Bleeding Episodes in Deep Vein Thrombosis and Pulmonary Embolism Treatment'

Dosing R 2
Lovenox Lovenox Heparin
1.5 mg/kg q.d. SC | 1.0 mg/kg q12h SC| aPTT Adjusted
Indication i.v. Therapy
Deep Vein Thrombosis and
Pulmonary Embolism Treatment n =298 n = 559 n =554
5 (2%) 9 (2%) 9 (2%)

1 Bleeding complications were considered major: {1) if the hemorrhage caused a significant cfini-
cal event, or (2) if accompanied by a hemoglobin decrease 22 g/dL or transfusion of 2 or more
units of blood products. Retroperitoneal, intraocular, and intracranial hemorrhages were always
considered major.

2 All patients also received warfarin sodium (dose-adjusted according to PT to achieve an INR of
2.0 to 3.0) commencing within 72 hours of Lovenox or standard heparin therapy and continuing
for up to 90 days.

Major Bleeding Episodes in Unstable Angina and Non-Q-Wave Myocardial Infarction

Dosing Regimen
Lovenox!' Heparin'
1 mg/kg q12h SC aPTT Adjusted
Indication i.v. Therapy
Unstable Angina and n=1578 n=1529
i Non-Q-Wave MI2? 17 (1%) 18 (1%)

1The rates represent major bleeding on study medication up to 12 hours after dose.

2 Aspirin therapy was administered concurrently (100 to 325 mg per day).

3 Bleeding complications were considered major: (1) if the hemorrhage caused a significant clini-
cal event, or (2) if accompanied by a hemoglobin decrease by >3g/dL or transfusion of 2 or more
units of blood products. Intraccular, retroperitoneal, and intracranial hemorrhages were always
considered major.

Thrombocytopenia: see WARNINGS: Thrombocytopenia.

Elevations of Serum Aminotransferases: Asymptomatic increases in aspartate (AST [SGOT])
and alanine (ALT [SGPT]) aminotransferase levels greater than three times the upper limit of nor-
mal of the laboratory reference range have been reported in up to 6.1% and 5.9% of patients,
respectively, during treatment with Lovenox Injection. Similar significant increases in aminotrans-
ferase levels have also been observed in patients and healthy volunteers treated with heparin and
other low molecular weight heparins. Such elevations are fully reversible and are rarely associ-
ated with increases in bilirubin.

Since aminotransferase determinations are important in the differential diagnosis of myocardial
infarction, liver disease, and pulmonary emboli, elevations that might be caused by drugs like
Lovenox Injection should be interpreted with caution.

Local Reactions: Mild local irritation, pain, hematoma, ecchymosis, and erythema may follow SC
injection of Lovenox Injection.

Other: Other adverse effects that were thought to be possibly or probably related to treatment
with Lovenox Injection, heparin, or placebo in clinical trials with patients undergoing hip or knee
replacement surgery, abdominal or colorectal surgery, or treatment for DVT and that occurred at
a rate of at least 2% in the enoxaparin group, are provided below.

Adverse Events Occurring at >2% Incidence in Lovenox Injection Treated
Patients’ Undergoing Hip or Knee Replacement Surgery

Dosing Regimen
Lovenox Lovenox Heparin Placebo
40 mg q.d. SC 30 mg qi2h |15,000 U/24h| qi12h SC
sC SC
Peri-operative| Extended
Period Prophylaxis
| Period
; n=2882 n=1318% n=1080 n=766 n=115
Adverse Event | Severe Total |Severe Total | Severe Total | Severe Total | Severe Total
Fover 0% 8% 0% 0% | <1% 5% <1% 4% 0% 3%
Hemorrhage <1% 13% 0% 5% <1% 4% 1% 4% 0% 3%
Nausea <1% 3% <1% 2% 0% 2%
Anemia 0% 16% 0% <2%| <1% 2% 2% 5% | <1% 7%
Edema <1% 2% <1% 2% 0% 2%
Peripheral edema| 0% 6% 0% 0% <1% 3% <1% 4% 0% 3%

1 Excluding unrelated adverse events.

2 Data represents Lovenox 40 mg SC once a day initiated up to 12 hours prior to surgery in 288
hip replacement surgery patients who received enoxaparin peri-operatively in an unblinded fash-
ion in one clinical trial.

3 Data represents Lovenox 40 mg SC once a day given in a blinded fashion as extended prophy-
laxis at the end of the peri-operative period in 131 of the original 288 hip replacement surgery
patients for up to 21 days in one clinical trial.

Adverse Events Occurring at 22% Incidence in Lovenox Injection Treated Patients?

Undergoing Abdominal or Colorectal Surgery
Dosing Regimen
Lovenox Heparin
40 mg q.d. SC 5000 U g8h SC

n=1228 n=1234
Adverse Event Severe Total Severe Total
Hemorrhage <1% 7% <1% 6%
Anemia <1% 3% <1% 3%
Ecchymosis 0% 3% 0% 3%

1 Excluding unrelated adverse events.

Adverse Events Occurring at >2% Incidence in Lovenox Injection Treated
Patients' Undergoing Treatment for Deep Vein Thrombosis and Pulmonary Embolism

Dosing Regimen
Lovenox Lovenox Heparin
1.5 mg/kg g.d. SC 1.0 mg/kg g12h SC aPTT Adjusted
i.v. Therapy
n =298 n =559 n=544
Adverse Event Severe Total | Severe Total Severe Total
Injection Site Hemorrhage| 0% 5% 0% 3% <% <1%
Injection Site Pain 0% 2% 0% 2% 0% 0% °
Hematuria 0% 2% 0% <1% <1% 2%
1 Excluding unrelated adverse events.
Adverse Events in Lovenox Injection Treated P With Unstable Angina or Non-Q-

Wave Myocardial Infarction: Non-hemorrhagic clinical events reported to be related to enoxa-
parin therapy occurred at an incidence of <1%.

Non-major hemorrhagic episodes, primarily injection site ecchymoses and hematomas, were
more frequently reported in patients treated with SC enoxaparin than in patients treated with i.v.
heparin. ’

Serious adverse events with Lovenox Injection or heparin in a clinical trial in patients with unsta-
ble angina or non-Q-wave myocardial infarction that occurred at a rate of at least 0.5% in the
enoxaparin group, are provided below (irrespective of relationship to drug therapy).

Lovenox® (enoxaparin sodium) Injection

Serious Adverse Events Occurring at 20.5% Incidence in Lovenox Injection
Treated Patients With Unstable Angina or Non-Q-Wave Myocardial infarction

Dosing Regimen
Lovenox Heparin
1 mg/kg q12h SC aPTT Adjusted
i.v. Therapy

n=1578 n=1529
Adverse Event n (%} n (%)
Atrial fibrillation 11 (0.70) 3 (0.20)
Heart failure 15 (0.95) 11 (0.72)
Lung edema 11 (0.70) 11 (0.72)
Pneumonia 13 (0.82) 9 (0.59)

Ongoing Safety Surveillance: Since 1993, there have been more than 60 reports of epidural
or spinal hematoma formation with concurrent use of enoxaparin and spinal/epidural anes-
thesia or spinal puncture. The majority of patients had a post-operative indwelling epidural
catheter placed for analgesia or received additional drugs affecting hemostasis such as
NSAIDs. Many of the epidural or spinal hematomas caused neurologic injury, including
long-term or permanent paralysis. Because these events were reported voluntarily from a
population of unknown size, estimates of frequency cannot be made.

Other reports include: local reactions at the injection site (i.e., skin necrosis, nodules, inflamma-
tion, oozing), systemic allergic reactions (i.e., pruritus, urticaria, anaphylactoid reactions), vesicu-
lobullous rash, purpura, and thrombocytosis. Very rare cases of hypetilipidemia have been
reported, with one case of hyperlipidemia, with marked hypertriglyceridemia, reported in a diabetic
pregnant woman; causality has not been determined.

OVERDOSAGE

Symptoms/Treatment: Accidental overdosage foliowing administration of Lovenox Injection may
lead to hemorrhagic complications. Injected Lovenox Injection may be largely neutralized by the
slow i.v. injection of protamine sulfate (1% solution). The dose of protamine sulfate should be
equal to the dose of Lovenox Injection injected: 1 mg protamine suifate should be administered
to neutralize 1 mg Lovenox Injection. A second infusion of 0.5 mg protamine sulfate per 1 mg of
Lovenox Injection may be administered if the aPTT measured 2 to 4 hours after the first infusion
remains prolonged. However, even with higher doses of protamine, the aPTT may remain more
prolonged than under normal conditions found following administration of heparin. In all cases, the
anti-Factor Xa activity is never completely neutralized (maximum about 60%). Particular care
should be taken to avoid overdosage with protamine sulfate. Administration of protamine sulfate
can cause severe hypotensive and anaphylactoid reactions. Because fatal reactions, often
resembling anaphylaxis, have been reported with protamine sulfate, it should be given only when
resuscitation techniques and treatment of anaphylactic shock are readily available. For additional
information consult the labeling of Protamine Sulfate Injection, USP, products.

A single SC dose of 46.4 mg/kg enoxaparin was lethal to rats. The symptoms of acute toxicity
were ataxia, decreased motility, dyspnea, cyanosis, and coma.

DOSAGE AND ADMINISTRATION

All patients should be evaluated for a bleeding disorder before administration of Lovenox
injection, unless the medication is needed urgently. Since coagulation parameters are unsuitable
for monitoring Lovenox Injection activity, routine monitoring of coagulation parameters is not
required (see PRECAUTIONS, Laboratory Tests).

Adult Dosage: Hip or Knee Replacement Surgery:In patients undergoing hip or knee replacement
surgery, the recommended dose of Lovenox Injection is 30 mg every 12 hours administered by
SC injection. Provided that hemostasis has been established, the initial dose should be given 12
to 24 hours after surgery. Up to 14 days administration (average duration 7 to 10 days) of Lovenox
Injection 30 mg every 12 hours has been well tolerated in controlled clinical trials. For hip replace-
ment surgery, a dose of 40 mg once a day SC, given initially 12 (+3) hours prior to surgery, may
be considered. Following the initial phase of thromboprophylaxis in hip replacement surgery
patients (Lovenox Injection 30 mg every 12 hours or 40 mg once a day), continued prophylaxis with
Lovenox Injection 40 mg once a day administered by SC injection for 3 weeks is recommended.

Abdominal Surgery: In patients undergoing abdominal surgery who are at risk for thromboembolic
complications, the recommended dose of Lovenox Injection is 40 mg once a day administered
by SC injection with the initial dose given 2 hours prior to surgery. The usual duration of adminis-
tration is 7 to 10 days; up to 12 days administration has been well tolerated in clinical trials.

Treatment of Deep Vein Thrombosis and Pulmonary Embolism: In outpatient treatment, patients
with acute deep vein thrombosis without pulmonary embolism who can be treated at home, the rec-
ommended dose of Lovenox Injection is 1.0 mg/kg every 12 hours administered SC. In Inpatient
(hospital) treatment, patients with acute deep vein thrombosis with pulmonary embolism or patients
with acute deep vein thrombosis without pulmonary embolism (who are not candidates for outpatient
treatment), the recommended dose of Lovenox Injection is 1.0 mg/kg every 12 hours administered
SC or 1.5 mg/kg once a day administered SC at the same time every day. In both outpatient and
inpatient (hospital) treatments, warfarin sodium therapy should be initiated when appropriate (usually
within 72 hours of Lovenox Injection). Lovenox Injection should be continued for a minimum of 5 days
and until a therapeutic oral anticoagulant effect has been achieved (Intemational Normalization Ratio
2.0 to-3.0). The average duration of administration is 7 days; up to 17 days Lovenox Injection admin-
istration has been well tolerated in controlled clinical trials.

Unstable Angina and Non-Q-Wave Myocardial Infarction: In patients with unstable angina or non-
Q-wave myocardial infarction, the recommended dose of Lovenox Injection is 1 mg/kg adminis-
tered SC every 12 hours in conjunction with oral aspirin therapy (100 to 325 mg once daily).
Treatment with Lovenox Injection should be prescribed for a minimum of 2 days and continued until
clinical stabilization. The usual duration of treatment is 2 to 8 days. To minimize the risk of bleed-
ing following vascular instrumentation during the treatment of unstable angina, adhere precisely to
the intervals recommended between Lovenox Injection doses. The vascular access sheath for
instrumentation should remain in place for 6 to 8 hours following a dose of Lovenox Injection. The
next scheduled dose should be given no sooner than 6 to 8 hours after sheath removal. The site
of the procedure should be observed for signs of bleeding or hematoma formation.

Administration: Enoxaparin injection is a clear, colorless to pale yellow sterile solution, and as
with other parenteral drug products, should be inspected visually for particulate matter and dis-
coloration prior to administration.

When using Lovenox Injection ampules, to assure withdrawal of the appropriate volume of drug,
the use of a tuberculin syringe or equivalent is recommended. ’

Lovenox Injection is administered by SC injection. 1t must not be administered by intramuscular
injection.

Subcutaneous Injection Technique: Patients should be lying down and Lovenox Injection admin-
istered by deep SC injection. To avoid the loss of drug when using the 30 and 40 mg prefilled
syringes, do not expel the air bubble from the syringe before the injection. Administration should
be alternated between the left and right anterolateral and left and right posterolateral abdominal
wall. The whole length of the needle should be introduced into a skin fold held between the thumb
and forefinger; the skin fold should be held throughout the injection. To minimize bruising, do not
rub the injection site after completion of the injection. An automatic injector, Lovenox
Easylnjector™, is available for patients to administer Lovenox Injection packaged in 30 mg and
40 mg prefilled syringes. Please see directions accompanying the Lovenox Easylnjector™ auto-
matic injection device.

HOW SUPPLIED
Lovenox® (enoxaparin sodium) Injection is available in:

Package Size Anti-Xa NDC #

Dosage Unit Strength! (per carton) Activity? 0075-
Ampules 30mg/0.3 mL 10 ampules 3000 U 0624-03
Prefilled Syringes® 30 mg/0.3 mL 10 syringes 3000 1U 0624-30
40 mg/0.4 mL 10 syringes 4000 IU 0620-40
Graduated Prefilled 60 mg/0.6 mL 10 syringes 6000 U 0621-60
Syringes® 80mg/0.8 mL 10 syringes 8000 IU 0622-80
100 mg /1.0 mL 10 syringes 10 000 IU 0623-00

' Strength represents the number of milligrams of enoxaparin sodium in Water for Injection.
Lovenox ampules and prefilled syringes contain 10 mg enoxaparin sodium per 0.1 mL Water for
Injection.

2 Approximate anti-Factor Xa activjty based on reference to the W.H.O. First International Low
Molecular Weight Heparin Reference Standard.

3 Each Lovenox syringe is affixedywith a 27 gauge x 1/2 inch needle.

Store at Controlled Room Temperatu\'e. 15-25°C (59-77°F) [see USP).
Keep out of the reach of children.

Lovenox Injection prefilled and graduated prefilled syringes manufactured in France.
Lovenox Injection ampules manufactured in England.
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SPINAL / EPIDURAL HEMATOMAS

When neuraxial anesthesia (epidural/spinal anesthesia) or spinal puncture is employed,
patients anticoagulated or scheduled to be anticoagulated with low molecular weight heparins
or heparinoids for prevention of thromboembolic complications are at risk of developing an
epidural or spinal hematoma which can result in long-term or permanent paralysis.

The-risk of these events is increased by the use of indwelling epidural catheters for adminis-
tration of analgesia or by the concomitant use of drugs affecting hemostasis such as non
steroidal anti-inflammatory drugs (NSAIDs), platelet inhibitors, or other anticoagulants. The
risk also appears to be increased by traumatic or repeated epidural or spinat punciure.

Patients should be frequently monitored for signs and symptoms: of neurological impairment.
If neurologic compromise is noted, urgent treatment is necessary.

The physician should consider the potential benefit versus risk before neuraxial intervention
in patients anticoagulated or to be anticoagulated for thromboprophylaxis (see also WARN-
INGS, Hemorrhage, and PRECAUTIONS, Drug Interactions).

DESCRIPTION

Lovenox Injection is a sterile solution containing enoxaparin sodium, a low molecular weight

heparin. It is available in: prefilled syringes (30 and 40 mg), graduated prefilled syringes (60, 80,

and 100 mg), and ampules (30 mg). Each dosage unit contains 10 mg enoxaparin sodium per

0.1 mL Water for Injection. The solution is preservative-free and intended for use only as a single-

gose injectio)n. (See DOSAGE AND ADMINISTRATION and HOW SUPPLIED for dosage unit
escriptions.

The pH of the injection is 5.5 to 7.5, with an approximate anti-Factor Xa activity per dosage unit
of 1000 IU per every 10 mg of enoxaparin sodium (with reference to the W.H.O. First International
Lovg Molecular Weight Heparin Reference Standard). Nitrogen is used in the headspace to inhibit
oxidation.

Enoxaparin is obtained by alkaline degradation of heparin benzyl ester derived from porcine
intestinal mucosa. Its structure is characterized by a 2-O-sulfo-4-enepyranosuronic acid group at
the non-reducing end and a 2-N,6-O-disulfo-D-glucosamine at the reducing end of the chain. The
substance is the sodium salt. The average molecular weight is about 4500 daltons. The molecu-
lar weight distribution is:

<2000 daltons <20%
2000 to 8000 daltons 268%
>8000 daltons <15%
STRUCTURAL FORMULA
NaCOGC CH,-OR COOH CH,~OR
Vi ° foon ° °
OH QAGH Nofier / QU Aew ) Q. o No
0-S04Na NH-A' OR CH NH-R'
R R’ n
—H or —80O,Na —80;Na or —%_CHS 31020
(0]
CLINICAL PHARMACOLOGY

Enoxaparin is a low molecular weight heparin which has antithrombotic properties. In humans,
enoxaparin given at a dose of 1.5 mg/kg subcutaneously (SC) is characterized by a higher ratio
of anti-Factor Xa to anti-Factor lla activity (mean+SD, 14.0£3.1) (based on aréas under-anti-
Factor activity versus time ‘curves) compared to the ratios observed for heparin (meanzSD,
1.22+0.13). Increases of up to 1.8 times the control values were seen in the thrombin time (TT)
and the activated partial thromboplastin time (aPTT). Enoxaparin at a 1 mg/kg dose, administered
SC every 12 hours to patients in a large clinical trial resulted in aPTT values of 45 seconds or less
in the majority of patients (n = 1607).

Pharmacodynamics: Maximum anti-Factor Xa and anti-thrombin (anti-Factor lla) activities occur
3 to 5 hours after SC injection of enoxaparin. Mean peak anti-Factor Xa activity was 0,16 {U/mL
(1.58 pg/ml) and 0.38 1U/mL. (3.83 ug/mL) after the 20 mg and the 40 mg clinically tested SC
doses, respectively. Mean (n = 46) peak anti-Factor Xa activity was 1.1 IU/mL at steady state in
patients with unstable angina receiving 1.0 mg/kg SC every 12 hours for 14 days. Mean absolute
bicavailability of enoxaparin, given SC, based on anti-Factor Xa activity is 92% in healthy volun-
teers. The volume of distribution of anti-Factor Xa activity is about 6 L. Following intravenous (iv.)
dosing, the total body clearance of enoxaparin is 26 mL/min. After i.v. dosing of enoxaparin
labeled with the gamma-emitter, %™ Tc, 40% of radioactivity and 8 to 20% of anti-Factor Xa activ-
ity were recovered in urine in 24 hours. Elimination half-life based on anti-Factor Xa activity was
4.5 hours after SC administration. Following a 40 mg SC once a day dose, significant anti-Factor
Xa activity persists in plasma for about 12 hours.

Following SC dosing, the apparent clearance (CL/F) of enoxaparin is approximately 15 mL/min.
Apparent clearance and A _ derived from anti-Factor Xa values following single SC dosing
(40 mg and 60 mg) were gﬁghtly higher in males than in females. The source of the gender
difference in these parameters has not been conclusively identified, however, body weight may
be a contributing factor.

Apparent clearance and An derived from anti-Factor Xa values following single and multiple SC
dosing in elderly subjects were close to those observed in young subjects. Following once a day
SC dosing of 40 mg enoxaparin, the Day 10 mean area under anti-Factor Xa activity versus time
curve (AUC) was approximately 15% greater than the mean Day 1 AUC value. In subjects with
moderate renal impairment (creatinine clearance 30 to 80 mL/min), anti-Factor Xa CL/F values
were similar to those in healthy subjects. However, mean CL/F values of subjects with severe
renal impairment (creatinine clearance <30 mL/min), were approximately 30% lower than the
mean CL/F value of control group subjects. (See PRECAUTIONS.)
CLINICAL TRIALS
Hip or Knee Replacement Surgery: Lovenox Injection has been shown o prevent post-operative
deep vein thrombosis (DVT) following hip or knee replacement surgery.

le-blind study, Lovenox Injection 30 mg every 12 hours SC was compared to placebo in
::nataile(r,:t)é| l\Jmlieth hip repla)::ement. After] hemostasis was established, treatment was initiated 12 to 24
hours after surgery and was continued for 10 to 14 days after surgery. The data are provided below.

Efficacy of Lovenox Injection in Hip Repl. t Surgery
Dosing Regimen
Lovenox Placebo
30 mg q12h SC qi2h SC
Indication n (%) n (%)
Ali Treated Hip Replacement Patients 50 (100) 50 (100)

Treatment Failures
Total DVT (%) | 5 (10)! 23 (46)
Proximal DVT (%) 122 11 (22)

1 p value versus placebo = 0.0002
2p value versus placebo = 0.0134 o
A double-blind, multicenter study compared three dosing regimens of Lovenox Injection in
patients with hip replacement. Treatment was initiated within two days ?ﬁer surgery and was con-
tinued for 7 to 11 days after surgery. The data are provided below.

Efficacy of Lovenox Injection in Hip Repl. Surgery

Lovenox Dosing Regimen
10 mg q.d. SC 30 mg qi2h SC 40 mg g|.d. sC

Indication n (%) n (%) n (%)

All Treated Hip 161 (100) 208 (100) 199 (100)

Replacement Patients

Treatment Failures
Total DVT (%) 40 (25) 22 (1) 27 (14)
Proximal DVT (%) 17 (1) 8 (4)? 9 (5)

1p value versus Lovenox 10 mg once a day = 0.0008

2p value versus Lovenox 10 mg once a day = 0.0168

There was no significant difference between the 30 mg every 12 hours and 40 mg once a day
regimens.

xtended Prophylaxis in Hip Replacement Surgery: In a study of extended prophylaxis for
;';:atients underpoi}r/1g hip replagemeﬁt surgery, patients were treated, while hospitalized, with enoxa-
parin 40 mg SC, initiated up to 12 hours prior to surgery for the prevention of post-operative deep
vein thrombosis. At the end of the peri-operative period, all patients underwent bilateral venogra-
phy. In a double-blind design, those patients with no venous thromboembolic disease were ran-
domized to a post-discharge regimen of either enoxaparin 40 mg (n = 90) once a day SC or to
placebo (n = 89) for 3 weeks. In this population of patients, the incidence of deep vein thrombo-
sis during extended prophylaxis was significantly lower for enoxaparin compared to placebo. The
data are provided below.
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Efficacy of Lovenox Injection with Extended Prophylaxis
Following Hip Replacement Surgery

Post-Discharge Dosing Regimen
Lovenox Placebo
40 mg g.d. SC q.d. SC
Indication (Post-Discharge) n (%) n (%)
All Treated Extended 90 (100) 89 (100)
Prophylaxis Patients .
Treatment Failures
Total DVT (%) 6 (7)! . 18(20)
(95% CI: 3 to 14) (95% Cl: 12 to 30)
Proximal DVT {%) 5 (6)? 7(8)
(95% Cl: 2 to 13) {95% CI: 3 to 16)

Lovenox® (enoxaparin sodium) Injection

deep vein thrombosis were randomized to enoxaparin or heparin. Patients who could r
outpatient therapy were excluded from entering the study. Eligible patients could be tre:
hospital, but ONLY enoxaparin patients were permitted to go home on therapy (72%
were randomized to either Lovenox Injection 1 mg/kg every 12 hours SC or heparin
(5000 1U) followed by a continuous infusion administered to achieve an aPTT of 6010 8
(in-patient treatment). All patients also received warfarin ‘sodium as described in the
study. Lovenox Injection or standard heparin therapy was administered for a minimum
Lovenox Injection was equivalent to standard heparin therapy in the prevention of
venous thromboembolism. :

Efficacy of Lovenox Injection in Treatment of Deep Vein Thrombosis

1 p value versus placebo = 0.008
2p value versus placebo = 0.537

In a second study, patients undergoing hip replacement surgery were treated, while hospitalized,
with enoxaparin 40 mg SC, initiated up to 12 hours prior to surgery. All patients were examined
for clinical signs and symptoms of venous thromboembolic disease. In a double-blind design,
patients without clinical signs and symptoms of venous thromboembolic disease were random-
ized to a post-discharge regimen of either enoxaparin 40 mg (n = 131) once a day SC or to
placebo (n = 131) for 3 weeks. Similar to the first study the incidence of deep vein thrombosis dur-
ing extended prophylaxis was significantly lower for enoxaparin compared to placebo, with a sta-
tistically significant difference in both total DVT (enoxaparin 21 [16%)] versus placebo 45 [34%];
p = 0.001) and proximal DVT (enoxaparin 8 [6%] versus placebo 28 [21%]; p = <0.001).

In a double-blind study, Lovenox Injection 30 mg every 12 hours SC was compared to placebo in
99 patients undergoing knee replacement surgery. After hemostasis was established, treatment
was initiated 12 to 24 hours after surgery and was continued up to 15 days after surgery. The inci-
dence of proximal and total deep vein thrombosis after surgery was significantly lower for enoxa-
parin compared to placebo. The data are provided below. .

Efficacy of Lovenox Injection in Knee Replacement Surgery

Dosing Regimen .
Lovenox Placebo
M 30 mg q12h SC qi2h SC
Indication n (%) n (%)
All Treated Knee 47 (100) 52 (100)
Replacement Patients .
Treatment Failures
Total DVT (%) 5 (1) 32 (62)
(95% Cl: 1 to 21) (95% Ci: 47 to 76)
Proximal DVT (%) 0 (0 7 (13)
(95% Upper CL: 5) (95% Cl: 310 24y

Tp value versus placebo = 0.0001
Cl = Confidence Interval

2p value versus placebo = 0.013
CL = Confidence Limit

Additionally, in an open-label, parallel group, randomized clinical study, Lovenox Injection 30 mg
every 12 hours SC in patients undergoing elective knee replacement surgery was compared to
heparin 5000 U every 8 hours SC. Treatment was initiated after surgery and continued up to 14
gays. The incidence of deep vein thrombosis was significantly lower for enoxaparin compared to
eparin.

Abdominal Surgery: In a double-blind, parallel group study of 1115 patients undergoing elective
cancer surgery of the gastrointestinal, urological, or gynecological tract, Lovenox Injection 40 mg
SC, administered once a day, beginning 2 hours prior to surgery and continuing for a maximum
of 12 days after surgery, was comparable to heparin 5000 U every 8 hours SC in preventing deep
vein thrombosis (DVT). The data are provided below.

Efficacy of Lovenox Injection in Abdominal Surgery Patients with Cancer
Dosing Regimen

Lovenox Heparin
40 mg g.d. SC 5000 U g8h SC
Indication n (%) n (%)
Ali Treated Abdominal 555 (100) 560 (100)
Surgery Patients
Treatment Failures .
Total VTE' (%) 56 (10:1) 63 (11.3)

: (95% CIZ 8 to 13)
" DVT Only (%)

(95% Cl: 9 to 14)

54 (9.7) 61(10.9) -
M (95% Cl: 7 to 12) (95% Cl: 8 to 13)
1VTE = Venous thromboembolic events which included DVT, PE, and qeath considered to be

thromboembolic in origin.
2Cl = Confidence Interval : .

In a second double-blind, parallel group study, Lovenox [njection 40 mg SC once a day was
compared to heparin 5000 U every 8 hours SC in 1347 patients undergoing colorectal surgery
(one-third with cancer). Treatment was initiated approximately 2 hours prior to surgery and con-
tinued for approximately 7 to 10 days after surgery. The data are provided below.

Efficacy of Lovenox Injection in Colorectal Surgery

Dosing R
. Lovenox - Heparin
‘40 mg g.d. SC 5000 U q8h SC
Indication n (%) n{%)
All Treated Colorectal Surgery 673 (100) 674 (100)
Patients .
Treatment Failures : - < .
Total VTE! (%) 8 (71) 45(6.7) -
(95% CI2 5 to 9) © (95% Cl: 510 9)
DVT Only (%) 47.(7.0) .44 (6.5)
(95% Cl: 5 t0 9) (95% Cl: 5 to0 8)

T VTE = Venous thromboembolic events which included DVT, PE, and death considered to be
thromboembolic in origin.
2 Cl = Confidence Interval

Treatment of Deep Vein Thrombosis and Pulmonary Embolism: In.a multicenter, paralle!
group study, 900 patients with acute lower extremity deep vein thrombosis (DVT) with or with-"
out pulmonary embolism (PE) were randomized to an inpatient (hospital) treatment of either (i) -
Lovenox Injection 1.5 mg/kg once a day SC, (if) Lovenox Injection 1.0 mg/kg every. 12 hours
SC, or (i) heparin i.v. bolus (5000 IU) followed by a continuous infusion (administered. to -
achieve an aPTT of 55 to 85 seconds). All patients also received warfarin sodium (dose
adjusted according to PT to achieve an International Normalization Ratio [INR] of 2.0 to 3.0),
* commencing within 72 hours of initiation of Lovenox Injection or standard heparin therapy, and
. continuing for 80 days. Lovenox Injection or standard heparin therapy was administered for a
minimum of 5 days and until the targeted warfarin sodium INR was ‘achieved, Both Lovenox
Injection regimens were equivalent to standard heparin therapy in the prevention of recurrent
venous thromboembolism (DVT and/or PE).

Efficacy of Lovenox Injection in Treatment of Deep Vein Thrombosis
and Pulmonary Embolism

Dosing Regimen' .
Lovenox Lovenox Heparin
1.6 mg/kg g.d. SC 1.0 mg/kg q12h SC | aPTT Adjusted
i.v. Therapy
Indication n (%) n (%) n (%)
All Treated DVT Patients 298 (100) 312 (100) 280 {100)
with and without PE
Patient Outcome
Total VTE? (%) 13 (4.4)° 9(2.9)8 12 (4.1)
DVT Only (%) 11 (3.7) 7 (2.2) 8 (2.8)
Proximal DVT (%) 9 (3.0) 6 (1.9) 7 (2.4)
PE (%)} 2(0.7) 2 (0.6) 4(1.4)

TAll patients were also treated with warfarin sodium commencing within 72 hours of Lovenox
or standard heparin therapy. ’

- 2VTE = venous thromboembolic event (deep vein thrombosis {DVT] and/or pulmonary

. _embolism [PE]). .

3 The 95% Confidence Intervals for the treatment differences for total VTE were:

" Lovenox once a day versus heparin (-3.0 to 3.5

Lovenox every 12 hours versus heparin {-4.2 to 1.7).

Similarly, in a multicenter, open-label, parallel group study, 501 patients with acute proximal
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Dosing Regimen’
Lovenox Heparin
1.0 mg/kg q12h SC aPTT Adjust:
i.v. Therap
" Indication : n (%) n (%)
All Treated DVT Patients 247 (100) 254 (100)
Patient Qutcome
 Total VTE? (%) 13 (5.3)° 17 (6.7)
DVT Only (%) 11 (4.5) 14 (5.5)
Proximal DVT (%) 10 (4.0) 12 (4.7)
PE (%) 2 (0.8) 3(1.2)

TAll patients were also treated with warfarin sodium commencing on the evening of tt
day of Lovenox or standard heparin therapy.
2VTE = venous thromboembolic event (deep vein thrombosis [DVT] and/or puimonary

[PE)). .
3The 95% Confidence Intervals for the treatment difference for total VTE was: Loven
heparin {(-5.6 to 2.7).

Unstable Angina and Non-Q-Wave Myocardial Infarction: In a multicenter, double-|
allel group study, 3171 patients who recently experienced unstable angina or no
myocardial infarction were randomized to either Lovenox Injection 1 mg/kg every 12 hc
heparin i.v. bolus (5000 U) followed by a continuous infusion (adjusted to achieve an a
to 85 seconds). All patients were also treated with aspirin 100 to 325 mg per day. Treal
initiated within 24 hours of the event and continued until clinical stabilization, revasct
procedures, or hospital discharge, with a maximal duration of 8 days of therapy. The
incidence of the triple endpoint of death, myocardial infarction, or recurrent angina was
Lovenox Injection compared with heparin therapy at 14 days after initiation of treatr
lower incidence of the triple endpoint was sustained up to 30 days after initiation of 1

' These results were observed in-an analysis of both all-randomized and all-treated patié

Urgent revascularization procedures were performed less frequently in the Lovenox
group as compared to the heparin group, 6.3% compared to 8.2% at 30 days (p = 0.04

Efficacy of Lovenox Injection in Unstable Angina and Non-Q-Wave Myocardial Ir

{Combined Endpoint of Death, Myocardial Infarction, or Recurrent Angin:
Dosing Regimen’ ‘
Lovenox Heparin Reduction K
1 mg/kg q12h SC | aPTT Adjusted (%) - ’
i.v. Therapy
Indication n (%) n (%)
All Randomized Unstable 1607 (100) 1564 (100)
Angina and Non-Q-Wave
MI Patients
Timepoint?
48 Hours 99 (6.2) 115 (7.4) 1.2
14 Days 266 (16.6) 309 (19.8) 3.2
30 Days 318 (19.8) 364 (23.3) 3.5

1 All patients were also treated with aspirin 100 to 325 mg per day.
2Evaluation timepoints are after initiation of treatment. Therapy continued for up t
(median duration of 2.6 days).

The combined incidence of death or myocardial infarction at all time points was lower foi
Injection compared to standard heparin therapy, but did not achieve statistical significz
data are provided below.

Efficacy of Lovenox Injection in Unstable Angina and Non-Q-Wave Myocardial In
{Combined Endpoint of Death or Myocardial Infarction)

Dosing Regil 1
Lovenox Heparin Reduction g
1 mg/kg q12h SC | aPTT Adjusted (%)
s i.v. Therapy
Indication n (%) n (%)
All Randomized Unstable 1607 (100) 1564 (100)
Angina and Non-Q-Wave
M| Patients
Timepoint? .
48 Hours 18 (1.1) 21 (1.3) . 0.2 \
14 Days 79 (4.9) 96 (6.1) 1.2 ‘
30 Days 99 (6.2) 121 (7.7) 1.5

T Al patients were also treated with aspirin 100 to 325 mg per day.
2Evaluation timepoints are after initiation of treatment. Therapy continued for up t
({median duration of 2.6 days).
INDICATIONS AND USAGE
+ Lovenox Injection is indicated for the prevention of deep vein thrombosis, which may ie
monary embolism: .
= in patients undergoing hip replacement surgery, during and following hospitalization;
« in patients undergoing knee replacement surgery;
~ in patients undergoing abdominal surgery who are at risk for thromboembolic comg,
Patients at risk include patients who are over 40 years of age, obese, undergoins
under general anesthesia lasting longer than 30 minutes or who have additional ri¢
such as malignancy or a history of deep vein thrombosis or pulmonary embolism.

* Lovenox Injection is indicated for:
«the inpatient treatment of acute deep vein thrombosis with and without p
embolism, when administered in conjunction with warfarin sodium; .
- the outpatient treatment of acute deep vein thrombosis without pulmonary emboli
administered in conjunction with warfarin sodium.

* Lovenox Injection is indicated for the prevention of ischemic complications of unstab
and non-Q-wave myocardial infarction, when concurrently administered with aspirin.

See DOSAGE AND ADMINISTRATION: Adult Dosage for appropriate dosage regimel

CONTRAINDICATIONS

Lovenox Injection is contraindicated in patients with active major bleeding, in patients wi
bocytopenia associated with a positive in vitro test for anti-platelet antibody in the pre
enoxaparin sodium, or in patients with hypersensitivity to enoxaparin sodium. :

Patients with known hypersensitivity to heparin or pork products should not be tre.
Lovenox Injection.

WARNINGS
Lovenox Injection is not intended for intramuscular administration. .

Lovenox Injection cannot be used interchangeably (unit for unit) with heparin or other lov
lar weight heparins as they differ in manufacturing process, molecular weight distributio:
and anti-lia activities, units, and dosage. Each of these medicines has its own instructiori

Lovenox Injection should be used with extreme caution in patients. with a h
heparin-induced thrombocytopenia.

Hemorrhage: Lovenox Injection, likg other anticoagulants, should be used with extrem
in conditions with increased risk of hemorrhage, such as bacterial endocarditis, con
acquired bleeding disorders, active,uicerative and angiodysplastic gastrointestinal disez
orrhagic stroke, or shortly after brain, lspinal, or ophthalmological surgery, or in patien
concomitantly with platelet inhibitors.

Cases of epidural or spinal hematomas have been reported with the associate
enoxaparin and spinal/epidural anesthesia or spinal puncture resufting in long-ter|
manent paralysis. The risk of these events is higher with the use of post-¢
indwelling epidural catheters or by the concomitant use of additional drugs
hemostasis such as NSAIDs (see boxed WARNING; ADVERSE REACTIONS,
Safety Surveillance; and PRECAUTIONS, Drug Interactions).

Bleeding can occur at any site during therapy with enoxaparin. An unexplained fall in h
or blood pressure should lead to a search for a bleeding site.

Thrombocytopenia: Thrombocytopenia can occur with the administration of Lovenox |

Moderate thrombocytopenia (platelet counts between 100,000/mm? and 50,000/mm?) o¢
a rate of 1.3% in patients given Lovenox Injection, 1.2% in patients given heparin, ant
patients given placebo in clinical trials.
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Platelet counts less than 50,000/mm? occurred at a rate of 0.1% in patients given Lovenox
Injection, in 0.2% of patients given heparin, and 0% of patients given placebo in the same trials.

Thrombocytopenia of any degree should be monitored closely. If the platelet count falls below
100,000/mm?, enoxaparin should be discontinued. Rare cases of thrombocytopenia with throm-
bosis have also been observed in clinical practice. The rate of incidence of this complication in
usual medical practice is unknown.

PRECAUTIONS
General: Lovenox Injection should not be mixed with other injections or infusions.

Lovenox Injection should be used with care in patients with a bleeding diathesis, uncontrolled
arterial hypertension or a history of recent gastrointestinal ulceration, diabetic retinopathy, and
hemorrhage. Elderly patients and patients with renal insufficiency may show delayed elimination
of enoxaparin. Enoxaparin should be used with care in these patients. Adjustment of enoxaparin
sodium dose may-be considered for low weight (<45 kg) patients and/or for patients with severe
renal impairment (creatinine clearance <30mL/min).

If thron(;nboembo!ic events occur despite enoxaparin prophylaxis, appropriate therapy should be
initiated.

Laboratory Tests: Periodic complete blood counts, including platelet count, and stool occult
blood tests are recommended during the course of treatment with Lovenox Injection. When
administered at recommended prophylaxis doses, routine coagulation tests such as Prothrombin
Time (PT) and Activated Partial Thromboplastin Time (aPTT) are relatively insensitive measures
of Lovenox Injection activity and, therefore, unsuitable for monitoring. Anti-Factor Xa may be used
to monitor the anticoagulant effect of Lovenox Injection in patients with significant renal impair-
ment. If during Lovenox Injection therapy abnormal coagulation parameters or bleeding should
occur, anti-Factor Xa levels may be used to monitor the anticoagulant effects of Lovenox Injection
(see CLINICAL PHARMACOLOGY: Pharmacodynamics).

Drug Interactions: Unless really needed, agents which may enhance the risk of hemorrhage should
be discontinued prior to initiation of Lovenox Injection therapy. These agents include medications
such as: anticoagulants, platelet inhibitors including acetyisalicylic acid, salicylates, NSAIDs (includ-
ing ketorolac tromethamine), dipyridamole, or suifinpyrazone. If co-administration is essential, con-
duct close clinical and laboratory monitoring (see PRECAUTIONS: Laboratory Tests).

Carcinogenesis, Mutagenesis, Impairment of Fertility: No long-term studies in animals have
been performed to evaluate the carcinogenic potential of enoxaparin. Enoxaparin was not muta-
genic in in vitro tests, including the Ames test, mouse lymphoma celt forward mutation test, and
human lymphocyte chromosomal aberration test, and the in vivo rat bone marrow chromosomal
aberration test. Enoxaparin was found to have no effect on fertility or reproductive performance of
male and female rats at SC doses up to 20 mg/kg/day or 141 mg/m?/day. The maximum human
dose in clinical trials was 2.0 mg/kg/day or 78 mg/m?/day (for an average body weight of 70 kg,
height of 170 cm, and body surface area of 1.8 m2),

Pregnancy: Teratogenic Effects: Pregnancy Category B: Teratology studies have been con-
ducted in pregnant rats and rabbits at SC doses of enoxaparin up to 30 mg/kg/day or
211 mg/m¥day and 410 mg/m?/day, respectively. There was no evidence of teratogenic sffects or
fetotoxicity due to enoxaparin. There are, however, no adequate and well-controlled studies in
pregnant women. Because animal reproduction studies are not always predictive of human
response, this drug should be used during pregnancy only If clearly needed.

Non-teratogenic Effects: There have been a few spontaneous post-marketing reports of fetal
death when pregnant women received énoxaparin. Causality of the cases has not been deter-
mined. In one case, placental hemorrhage and déetachment were found in association with the
fetal death. If enoxaparin is used during pregnancy, or if the patient becomes pregnant while tak-
ing this drug, the patient should be apprised of the potential hazard to the fetus.

Nursing Mothers: it is not known whether this drug is excreted in human milk. Because many
drugs are excreted in human milk, caution should be exercised when enoxaparin is administered
to nursing women.

Pediatric Use: Safety and effectiveness of enoxaparin in pediatric patients have not been established.

ADVERSE REACTIONS
Hemorrhage: The incidence of major hemorrhagic complications during Lovenox Injection treat-
ment has been low.

The following rates of major bleeding events have been reported during clinical trials.
Major Bleeding Episodes in Hip or Knee Replacement Surgery!

Dosing Regimen
Lovenox Lovenox Heparin
Indications 40 mgq.d. SC | 30 mg qi2h SC  |15,000 U/24h SC
Hip Replacement Surgery n =786 n =541
Without Extended Prophylaxis? 31 (4%) 32 (6%)
Hip Replacement Surgery
With Extended Prophylaxis
Peri-operative Period® n =288
- 4 (2%)
Extended Prophylaxis Period*| = n =221
0 (0%)
Knee Replacement Surgery n =294 n =225
Without Extended Prophylaxis? 3 (1%) 3 (1%)

*Bleeding complications were considered major: (1) if the hemorrhage caused a significant clini-
cal event, or (2} if accompanied by a hemoglobin decrease 22g/dL or transfusion of 2 or more
units of blood products. Retroperitoneal and intracranial hemorrhages were always considered
major. In the knee replacement surgery trials, intraocular hemorrhages were also considered
major hemorrhages.

2 Lovenox 30 mg every 12 hours SC initiated 12 to 24 hours after surgery and continued for up to
14 days after surgery.

3 Lovenox 40 mg SC once a day initiated up to 12 hours prior to surgery and continued for up to
7 days after surgery. . . .

4 Lovenox 40 mg SC once a day for up to 21 days after discharge.

NOTE: At no time point were the 40 mg once a day pre-operative and the 30 mg every 12 hours

post-operative hip replacement surgery prophylactic regimens compared in clinical trials.

injection site hematomas during the extended prophylaxis period after hip replacement surgery
oceurred in 9% of the enoxaparin patients versus 1.8% of the placebo patients.

Major Bleeding Episodes in Abdominal and Colorectal Surgery’

Dosing Regimen
Lovenox Heparin
Indications 40 mg q.d. SC 5000 U q8h SC
Abdominal Surgery n = 555 n = 560
23 (4%) 16 (3%)
Colorectal Surgery n=673 n=2674
28 (4%) 21 (3%)

1 Bleeding complications were considered major; (1) if the hemorrhage caused a significant clini-
cal event, or (2} if accompanied by a hemoglobin decrease =2g/dL or transfusion of 2 or more
units of blood products. Retroperitoneal, intraocular, and intracranial hemorrhages were always
considered major.

Major Bleeding Episodes in Deep Vein Thrombosis and Pulmonary Embolism Treatment'

Dosing Regimen?
Lovenox Lovenox Heparin
1.5 mg/kg q.d. SC |1.0 mg/kg q12h SC | aPTT Adjusted
Indication i.v. Therapy
Deep Vein Thrombosis and
Pulmonary Embolism Treatment n =298 n =559 n =554
5 (2%) 9 (2%) 9 (2%)

1 Bleeding complications were considered major: (1) if the hemorrhage caused a significant clini-
cal event, or (2) if accompanied by a hemoglobin decrease =2 g/dL or transfusion of 2 or more
units of blood products. Retroperitoneal, intraocular, and intracranial hemorrhages were always
considered major. .

2 All patients also received warfarin sodium (dose-adjusted according to PT to achieve an INR of
2.0 to 3.0) commencing within 72 hours of Lovenox or standard heparin therapy and continuing
for up to 90 days.

Major Bleeding Episodes in Unstable Angina and Non-Q-Wave Myocardial Infarction

Dosing Regimen
Lovenox' Heparin'
1 mg/kg q12h SC aPTT Adjusted
Indication i.v. Therapy
Unstable Angina and n=1578 n=1529
Non-Q-Wave MI23 17 (1%) 18 (1%)

The rates represent major bleeding on study medication up to 12 hours after dose.

2 Aspirin therapy was administered concurrently (100 to 325 mg per day).

3Bleeding complications were considered major: (1) if the hemorrhage caused a significant clini-
cal event, or (2) if accompanied by a hemoglobin decrease by >3g/dL or transfusion of 2 or more
units of blood products. Intraocular, retroperitoneal, and intracranial hemorrhages were always
considered major. :

Thrombocytopenia: see WARNINGS: Thrombocytopenia.

Elevations of Serum Aminotransferases: Asymptomatic increases in aspartate {AST [SGOT))

and alanine (ALT [SGPT]) aminotransferase levels greater than three times the upper limit of nor-

mal of the laboratory reference range have been reported in up to 6.1% and 5.9% of patients,
1
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respectively, during treatment with Lovenox injection. Similar significant increases in aminotrans-
ferase levels have also been observed in patients and healthy volunteers treated with heparin and
other low molecular weight heparins. Such elevations are fully reversible and are rarely associ-
ated with increases in bilirubin.

Since aminotransferase determinations are important in the differential diagnosis of myocardial
infarction, liver disease, and pulmonary emboli, elevations that might be caused by drugs like
Lovenox Injection should be interpreted with caution.

Local Reactions: Mild local irritation, pain, hematoma, ecchymosis, and erythema may follow SC
injection of Lovenox Injection.

Other: Other adverse effects that were thought to be possibly or probably related to treatment
with Lovenox Injection, heparin, or placebo in clinical trials with patients undergoing hip or knee
replacement surgery, abdominal or colorectal surgery, or treatment for DVT and that occurred at
a rate of at least 2% in the enoxaparin group, are provided below.

Adverse Events Occurring at >2% Incidence in Lovenox Injection Treated
Patients! Undergoing Hip or Knee Replacement Surgery

Dosing Regimen

Lovenox Lovenox Heparin Placebo
40 mg q.d. SC 30 mg q12h {15,000 U/24h| q12h SC
SC SC
Peri-operative | Extended
Period Prophylaxis
Period

’ n=2882 n=131°% n=1080 n=766 n=115
Adverse Event | Severe Total |Severe Total | Severe Total | Severe Total | Severe Total
Fever . 0% 8% 0% 0% <1% 5% <1% 4% 0% 3%

Hemorrhage <1% 13% 0% 5% | <1% 4% 1% 4% 0% 3%
Nausea <1% 8% | <1% 2% 0% 2%
Anemia 0% - 16% 0% <2% | <1% 2% 2% 5% | <1% 7%
Edema <1% 2% <1% 2% 0% 2%
Peripheral edema| 0% 6% 0% 0% <i1% 3% <1% 4% 0% 3%

¥ Excluding unrelated adverse events.

2 Data represents Lovenox 40 mg SC once a day initiated up to 12 hours prior to surgery in 288
hip replacement surgery patients who received enoxaparin peri-operatively in an unblinded fash-
ion in one clinical trial.

3 Data represents Lovenox 40 mg SC once a day given in a blinded fashion as extended prophy-
laxis at the end of the peri-operative period in 131 of the original 288 hip replacement surgery
patients for up to 21 days in one clinical trial.

Adverse Events Occurring at 22% Incidence in Lovenox Injection Treated Patients’

Undergoing Abdominal or Colorectal Surgery
Dosing Regimen
Lovenox Heparin
40 mg g.d. SC 5000 U g8h SC

=1228 n=1234
Adverse Event Severe Total Severe Total
Hemorrhage <1% 7% <1% 6%
Anemia <1% 3% <1% 3%
Ecchymosis 0% 3% 0% 3%

1 Excluding unrelated adverse events.

Adverse Events Occurring at >2% Incidence in Lovenox Injection Treated
Patients! Undergoing Treatment for Deep Vein Thrombosis and Pulmonary Embolism

Dosing Regimen
Lovenox Lovenox Heparin
1.5 mg/kg q.d. SC 1.0 mg/kg g12h SC aPTT Adjusted
i.v. Therapy
n =298 . n =559 n =544
Adverse Event Severe Total | Severe Total Severe Total
Injection Site Hemorrhage 0% 5% 0% 3% <1% <1%
Injection Site Pain 0% 2% 0% 2% 0% 0%
Hematuria 0% 2% 0% <1% <1% 2%

T Excluding unrelated adverse events.

Adverse Events in Lovenox Injection Treated Patients With Unstable Angina or Non-Q-
Wave Myocardial Infarction: Non-hemorrhagic clinical events reported to be related to enoxa-
parin therapy occurred at an incidence of <1%.

Non-major hemorrhagic episodes, primarily injection site ecchymoses and hematomas, were
more frequently reported in patients treated with SC enoxaparin than in patients treated with i.v.
hephrin.

Serious adverse events with Lovenox Injection or heparin in a clinical trial in patients with unsta-

ble angina or non-Q-wave myocardial infarction that occurred at a rate of at least 0.5% in the
enoxaparin group, are provided below (irrespective of relationship to drug therapy).

Serious Adverse Events Occurring at 20.5% Incidence in Lovenox Injection
Treated Patients With Unstable Angina or Non-Q-Wave Myocardial Infarction

Dosing Regimen
Lovenox Heparin
1 mg/kg q12h SC aPTT Adjusted
i.v. Therapy

n=1578 n=1529
Adverse Event n (%) n (%)
Atrial fibriliation 11 (0.70) 3 (0.20)
Heart failure 15 {0.95) 11 (0.72)
Lung edema 11 (0.70) 11 (0.72)
Pneumbonia 13 (0.82) 9 (0.59)

Ongoing Safety Surveillance: Since 1993, there have been more than 60 reports of epidural
or spinal hematoma formation with concurrent use of enoxaparin and spinal/epidural anes-
thesia or spinal puncture. The majority of patients had a post-operative indwelling epidural
catheter placed for analgesia or received additional drugs affecting hemostasis such as
NSAIDs. Many of the epidural or spinal hematomas caused neurologic injury, including
long-term or permanent paralysis. Because these events were reported voluntarily from a
population of unknown size, estimates of frequency cannot be made.

Other reports include: local reactions at the injection site {i.e., skin necrosis, nodules, inflamma-
tion, oozing), systemic allergic reactions (i.e., pruritus, urticaria, anaphylactoid reactions), vesicu-
lobullous rash, purpura, and thrombocytosis. Very rare cases of hyperlipidemia have been
reported, with one case of hyperlipidemia, with marked hypertriglyceridemia, reported in a diabstic
pregnant woman; causality has not been determined.

OVERDOSAGE

Symptoms/Treatment: Accidental overdosage following administration of Lovenox Injection may
lead to hemorrhagic complications. Injected Lovenox Injection may be largely neutralized by the
slow i.v. injection of protamine sulfate (1% solution). The dose of protamine sulfate should be
equal to the dose of Lovenox Injection injected: 1 mg protamine sulfate should be administered
to neutralize 1 mg Lovenox Injection. A second infusion of 0.5 mg protamine sulfate per 1 mg of
Lovenox Injection may be administered if the aPTT measured 2 to 4 hours after the first infusion
remains prolonged. However, even with higher doses of protamine, the aPTT may remain more
prolonged than under normal conditions found following administration of heparin. In all cases, the
anti-Factor Xa activity is never completely neutralized {maximum about 60%). Particular care
should be taken to avoid overdosage with protamine sulfate. Administration of protamine sulfate
can cause severe hypotensive and anaphylactoid reactions. Because fatal reactions, often
resembling anaphylaxis, have been reported with protamine sulfate, it should be given only when
resuscitation techniques and treatment of anaphylactic shock are readily available. For additional
information consuit the labeling of Protamine Sulfate Injection, USP, products.

A single SC dose of 46.4 mg/kgeenoxaparin was lethal to rats. The symptoms of acute toxicity
were ataxia, decreased motility, dyspnea, cyanosis, and coma.

DOSAGE AND ADMINISTRATIle'

All patients should be evaluated‘for a bleeding disorder before administration of Lovenox
Injection, unless the medication is needed urgently. Since coagulation parameters are unsuitable
for monitoring Lovenox Injection activity, routine monitoring of coagulation parameters is not
required (see PRECAUTIONS, Laboratory Tests).

Adult Dosage: Hip or Knee Replacement Surgery: In patients undergoing hip or knee replacement
surgery, the recommended dose of Lovenox Injection is 30 mg every 12 hours administered by
SC injection. Provided that hemostasis has been established, the initial dose should be given 12
{0 24 hours after surgery. Up to 14 days administration (average duration 7 to 10 days) of Lovenox
Injection 30 mg every 12 hours has been well tolerated in controlled clinical trials. For hip replace-
ment surgery, a dose of 40 mg once a day SC, given initially 12 (+3) hours. prior to surgery, may
be considered. Following the initial phase of thromboprophylaxis in hip replacement surgery
patients {Lovenox Injection 30 mg every 12 hours or 40 mg once a day), continued prophylaxis with
Lovenox Injection 40 mg once a day administered by SC injection for 3 weeks is recommended.

Abdominal Surgery: In patients undergoing abdominal surgery who are at risk for thromboembolic
complications, the recommended dose of Lovenox Injection is 40 mg once a day administered
by SC injection with the initial dose given 2 hours prior to surgery. The usual duration of adminis-
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tration is 7 to 10 days; up to 12 days administration has been well tolerated in clinical trials.

Treatment of Deep Vein Thrombosis and Pulmonary Embolism: n outpatient treatment, patients
with acute deep vein thrombosis without pulmonary embolism who can be tréated at home, the rec-
ommended dose of Lovenox Injection is 1.0 mg/kg every 12 hours administered SC. In inpatient
(hospital) treatment, patients with acute deep vein thrombosis with pulmonary embolism or patients
with acute deep vein thrombosis without pulmonary embolism (who are not candidates for outpatient
treatment), the recommended dose of Lovenox Injection is 1.0 mg/kg every 12 hours administered
SC or 1.5 mg/kg once a day administered SC at the same time every day. In both outpatient and
inpatient (hospital) treatments, warfarin sodium therapy should be initiated when appropriate (usually
within 72 hours of Lovenox Injection). Lovenox Injection should be continued for a minimum of 5 days
and until a therapeutic oral anticoagulant effect has been achieved (Intemational Normalization Ratio
2.0 to 3.0). The average duration of administration is 7 days; up to 17 days Lovenox Injection admin-
istration has been well tolerated in controlled clinical trials. .

Unstable Angina and Non-Q-Wave Myocardial Infarction: In patients with unstable angina or non-
Q-wave myocardial infarction, the recommended dose of Lovenox Injection is 1 mg/kg adminis-
tered SC every 12 hours in conjunction with oral aspirin therapy (100 to 325 mg once daily).
Treatment with Lovenox Injection should be prescribed for a minimum of 2 days and continued until
clinical stabilization. The usual duration of treatment is 2 to 8 days. To minimize the risk of bleed-
ing following vascular instrumentation during the treatment of unstable angina, adhere precisely to
the intervals recommended between Lovenox Injection doses. The vascular access sheath for
instrumentation should remain in place for 6 to 8 hours following a dose of Lovenox Injection. The
next scheduled dose should be given no sooner than 6 to 8 hours after sheath removal. The site
of the procedure should be observed for signs of bleeding or hematoma formation.

Administration: Enoxaparin injection is a clear, colorless to pale yellow sterile solution, and as
with other parenteral drug products, should be inspected visually for particulate matter and dis-
coloration prior to administration.

When using Lovenox Injection ampules, to assure withdrawal of the appropriate volume of drug,
the use of a tuberculin syringe or equivalent is recommended.

Lovenox Injection is administered by SC injection. It must not be administered by intramuscular
injection.

Subcutaneous Injection Technique: Patients should be lying down and Lovenox Injection admin-
istered by deep SC injection. To avoid the loss of drug when using the 30 and 40 mg prefilled
syringes, do not expel the air bubble from the syringe before the injection. Administration should
be alternated between the left and right anterolateral and left and right posterolateral abdominal
wall. The whole length of the needle should be introduced into a skin fold held between the thumb
and forefinger; the skin fold shouid be held throughout the injection. To minimize bruising, do not
rub the injection site after completion of the injection. An automatic injector, Lovenox
Easylnjector™, is available for patients to administer Lovenox injection packaged in 30 mg and
40 mg prefilled syringes. Please see directions accompanying the Lovenox Easyinjector™ auto-
matic injection device.

HOW SUPPLIED
Lovenox® (enoxaparin sodium) Injection is available in:

Package Size Anti-Xa NDC #

Dosage Unit Strength’ (per carton) Activity? 0075-
Ampules 30 mg /0.3 mL 10 ampules 3000 1U 0624-03
Prefilled Syringes® 30mg/0.3mL 10 syringes 3000 U 0624-30
40 mg /0.4 mL 10 syringes 4000 IU 0620-40
Graduated Prefilled 60 mg /0.6 mL 10 syringes 6000 1IU 0621-60
Syringes® 80mg /0.8 mL 10 syringes 8000 IU 0622-80
100 mg /1.0 mL 10 syringes 10 000 IU 0623-00

T Strength represents the number of milligrams of enoxaparin sodium in Water for Injection.
Lovenox ampules and prefilled syringes contain 10 mg enoxaparin sodium per 0.1 mL Water for
Injection.

2 Approximate anti-Factor Xa activity based on reference to the W.H.O. First international Low
Molecular Weight Heparin Reference Standard.

3 Each Lovenox syringe is affixed with a 27 gauge x 1/2 inch needle.

Store at Controlled Room Temperature, 15-25°C (59-77°F) [see USP].

Keep out of the reach of children.

Lovenox Injection prefilled and graduated prefilled syringes manufactured in France.
Lovenox Injection ampules manufactured in England.

RHONE-POULENC RORER PHARMACEUTICALS INC.
COLLEGEVILLE, PA 19426 ©1999

IN-2828E Rev. 6/99
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Division of Gastrointestinal & Coagulation Drug Products

CONSUMER SAFETY OFFICER REVIEW

Application Number: NDA 20-164/S-021
NDA 20-164/S-031

Name of Drug: Lovenox® (enoxaparin sodium) Injection
Sponsor: Rhone-Poulenc Rorer Pharmaceuticals Inc.

Material Reviewed

Submission Date(s): September 8, 1999 (S-021), Final Printed Labeling
September 8, 1999 (S-031), Final Printed Labeling

Receipt Date(s): September 9, 1999 (S-021)
’ September 9, 1999 (S-031)

Background and Summary Description:
Supplement -021, submitted September 8, 1999, approved April 20, 1999, provides for the
addition of the following information in the ADVERSE REACTIONS section, the “Ongoing

Safety Surveillance” subsection, of the package insert:

“Very rare cases of hyperlipidemia have been reported, with one case of hyperlipidemia,
reported in a diabetic pregnant woman; causality has not been determined.”

The final printed labeling (FPL), submitted September 8, 1999 to Supplement ~021, was in
response to the April 20, 1999 approval letter.

Supplement —031, submitted September 8, 1999 under 21 CFR 314.70(c), “Special
Supplement—Changes Being Effected” provides FPL, with the following revisions:

1. Inthe DOSAGE AND ADMINISTRATION section:
a. The first sentence of the first paragraph reads:

“All patients should be evaluated for a bleeding disorder before administration of
Lovenox Injection, unless the medication is needed urgently.”

b. The second sentence of the “Subcutaneous Injection Technique:” subsection reads:

“To avoid the loss of drug when using the 30 and 40 mg prefilled syringes...”
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2. Inthe ADVERSE REACTIONS section, the “Ongoing Safety Surveillance” subsection, the
information approved in Supplement —021 regarding hyperlipidemia was provided.

Review

The final printed labeling (FPL) for the package inserts submitted for Supplement —021 and
—031 are identical, incorporating the revisions provided for in both supplements. The package
inserts, identified as “IN-2828E Rev. 6/99 508539BC”(Maisons Alfort) and “IN-1107T Rev.
6/99” (Dagenham), were compared to the package inserts approved December 31, 1998 in
Supplement —015, identified as “IN-1107S Rev. 12/98 508539B” and “IN-2828D-Rev. 12/98”,
respectively; the revisions requested in the April 20, 1999 approval letter for Supplement —021;
and the changes provided for in CBE Supplement —031. Deletions are shown as strikeeuts and
additions shown as double underlines.

1. Inthe ADVERSE REACTIONS section, the “Ongoing Safety Surveillance” subsection, the
following sentence has been added:

“Very rare cases of hyperlipidemia have been reported, with one case of hyperlipidemia,
reported in a diabetic pregnant woman; causality has not been determined.”

Comment: This revision, requested in the Agency’s April 20, 1999 approval letter for S-021, is
acceptable.

2. In the DOSAGE AND ADMINISTRATION section:
a. The first sentence of the first paragraph has been revised as follows:

“All patients should be evaluated for a bleeding disorder before prophylactie
administration of Lovenox Injection, unless the medication is needed urgently.”

b. The second sentence of the “Subcutaneous Injection Technique:” subsection has been
revised as follows:

“To avoid the loss of drug when using the 30 and 40 mg prefilled syringes, do not expel
the air bubbles from the syringe before the injection.”

Comment: .These two changes, provided for in S-031, were found acceptable in the medical
officer review dated September 13, 1999.

3. The phrase “Rx only” has been moved from after the “HOW SUPPLIED” section to the right
side of the title sections.
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4. The copyright statement has been revised as follows: “©19989”
5. For the Maisons Alfort'package insert,
a. - The identifier at the top of the package insert has been revised from:
“IN-1107S Rev. 12/98 508539B”
to:
“IN-1107T Rev. 6/99 508539C”
b. The identifier at the end of the package insert has been revised from:
“IN-1107S Rev. 12/98”
to:
“IN-1107T Rev. 6/99”
6. For the Dagenham package inse_ft, the identifier at the top and at the end of the package insert
has been revised from:
“IN-2828D Rev. 12/98”
to:
“IN-2828E Rev. 6/99”

Comment: These are appropriate editorial revisions.

Conclusions

The identical FPL submitted for Supplement —021 and Supplement —031 are acceptable. The
FPL should be acknowledged and retained for Supplement —021 and approved for
Supplement -031.
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The currently approved package insert is now considered:

Maisons Alfort: “IN-1107T Rev. 6/99”
Dagenham: “IN-2828E Rev. 6/99”

Regulatory Health Project Manager

Director

cc:
Original NDA 20-164/S-021, S-031
HFD-180/Div. Files
HFD-180/A.Kacuba

. HFD-180/K.Oliver

Draft: A.Kacuba/September 30, 1999

R/d Initials: K.Oliver/October 4, 1999

Final: AK/October 24, 1999

Filename: c:\wpfiles\20164-S-021-FA&S-031-CBE-lab-review.doc
CSO REVIEW
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DIVISION OF GASTROINTESTINAL AND COAGULATION DRUG PRODUCTS

NDA:

Drug name:

Generic name:

Other names:

Chemical name:

Sponsor:

Pharmacologic Category:

(Proposed) Indications:

Dosage Form(s) and

Route(s) of Administration:

NDA Drug Classification:

Important Related Drugs:

Date of Submission:
Date received by HFD-180:
Date of Review:

Medical Reviewer:

MEDICAL OFFICER’S REVIEW

20-164/SLR021
Lovenox®
Enoxaparin sodium

PK 10169
Enoxaparine
Pharmuka 10169

Alkaline degradation product of porcine
intestinal mucosa characterized by a 2—O-sulfo-
4-enepyranosuronic acid group at the non-
reducing end and a 2-N,6-O—disulfo-D-
glucosamine at the reducing end

Rhone-Poulenc Rorer Pharmaceuticals, Inc,

Low Molecular Weight Heparin
Anticoagulant
Antithrombotic

For the prevention of deep veinthrombosis
which may lead to pulmonary embolism
following hip or knee replacement surgery

40 mg, subcutaneous injection

Dalteparin (Fragmin®)
Ardeparin (Normiflo®)
Danaparoid (Orgaran®)

1/12/99
1/13/99
4/1/99

John William Schmeling, M.D., Ph.D.
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2. MATERIAL REVIEWED
A single-volume labeling supplement was reviewed.

3. RELATED REVIEW
Medical officers review of NDA 20-164 dated August 24, 1998.

4. BACKGROUND

The Agency, on April 14, 1998, requested that the sponsor review reports
regarding enoxaparin and hyperlipidemia, especially in pregnancy, and to
determine whether there should be a label revision for Lovenox® regarding
hyperlipidemia in pregnancy.

The sponsor subsequently, on July 16, 1998, submitted a special supplement,
and indicated that no labeling revision was needed.

A medical officer’s review, dated August 24, 1998, of this supplement,
disagreed and recommended that the post-marketing label warnings should
include a description of the case reports of hyperlipidemia in association with
Lovenox®. Further, it was recommended that the sponsor should state on the
label that one of the patients in whom marked hyperlipidemia occurred was
pregnant.

5. LABELING REVIEW
1.1 Proposed addition

Proposed addition to ADVERSE REACTIONS, Ongoing Safety Surveillance
section:

Other reports include: local reactions at the injection
site (i.e., skin necrosis, nodules, inflammation, oozing),
systemic allergic reactions (i.e., pruritus, urticaria), -
vesiculobullous rash, purpura, and thrombocytosis.
Very rare cases of hyperlipidemia have been reported,
with one case of hypertriglyceridemia reported in a

diabetic pregnant woman; causality has not been
determined.
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1.2 Comment

The diabetic pregnant woman developed hyperlipidemia, including
hypercholesterolemia and hypertriglyceridemia .

The sentence should read:

Very rare cases of hyperhpldemla have been reported,

with one case of hypertriglyceridemia—hyperlipidemia,
with marked hypertriglyceridemia, reported in a diabetic

pregnant woman; causality has not been determined.

John W. Schmeling, M.D.,
Ph.D.
cc:
NDA 20-164/SLR021
HFD-180
HFD-180/L.Talarico
HFD-180/JSchmeling
HFD-181/PM
HFD-180/JChoudary
HFD-180/EDuffy
f/t 4/9/99 jgw
N/20164904.JWS
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Rhone-Poulenc Rorer Phamaceuticals Inc.
Attention: Mr. Robert W, Babilon

P.O. Box 5096

500 Arcola Road

Collegeville, PA 19426-0800

Dear Mr. Babilon:

We acknowledge receipt of your labeling supplemental application submitted under section 505(b)
of the Federal Food, Drug, and Cosmetic Act for the following:

} Name of Drug Product: Lovenox® (enoxaparin sodium) Injection

NDA Number: 20-164

Supplement Number: S-021

Date of Supplement: January 12, 1999

Date of Receipt: January 13, 1999

This supplement proposes the following change(s): the addition of the following sentence to the
ADVERSE REACTIONS section, the "Ongoing Safety Surveillance" subsection: "Very rare
cases of hyperlipidemia have been reported, with one case of hypertrlglycerlderma reported ina -
diabetic pregnant woman, causality has not been determined."

Unless we notify you within 60 days of our receipt date that the application is not sufficiently
complete to permit a substantive review, this application will be filed under section 505(b) of the

Act on March 14, 1999 in accordance with 21 CFR 314.101(a).

Please cite the application number listed above at the top of the first page of any communications
concerning this application. All communications concerning this supplemental application should
be addressed as follows: '

U.S. Postal/Courier/Overnight Mail:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Gastrointestinal and Coagulation Drug Products, HFD-180
Attention: Division Document Room, 6B-24 '

5600 Fishers Lane

Rockville, Maryland 20857
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If you have any questions, contact me at (301) 8§27-7310.

Sincerely,

Karen Oliver, RN, MSN

Regulatory Health Project Manager

Division of Gastrointestinal and Coagulation Drug
Products

Office of Drug Evaluation III

Center for Drug Evaluation and Research



cc:

Archival NDA 20-164/5-021
HFD-180/Div. Files
HFD-180/K.Oliver
HFD-180/L.Talarico
HFD-180/J.Schmeling
DISTRICT OFFICE

Drafted by: KO/January 22, 1999
final: KO/01/22/99
filename: c:\mydocuments\NDA20164-S-021-01-22-99-ack

SUPPLEMENT ACKNOWLEDGEMENT (AC)

NDA 20-164/5-021
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Rhone-Poulenc Rorer Pharmaceuticals Inc.
Attention: Edmond Roland, M.D.

P.O. Box 5096

500 Arcola Road

Collegeville, PA 19426-0800

Dear Dr. Roland:

We acknowledge receipt of your September 8, 1999 submission containing final printed labeling
in response to April 20, 1999 letter approving your supplemental new drug application for
Lovenox® (enoxaparin sodium) Injection.

We also acknowledge Supplement —031, submitted September 8§, 1999 under 21 CFR 314.70(c)
and approved October 5, 1999, that provided for changes in the DOSAGE AND
ADMINISTRATION section of the package insert.

We have reviewed the labeling that you submitted in accordance with our April 20, 1999
approval letter and the changes approved October 5, 1999 in Supplement —031, and we find it
acceptable.

If you have any questions, contact Karen Oliver, Regulatory Health Project Manager, at
(301) 827-7310.

Sincerely yours,

Lilia Talarico, M.D.
Director
Division of Gastrointestinal
and Coagulation Drug Products
Office of Drug Evaluation III
Center for Drug Evaluation and Research



cc:

Archival NDA 20-164/S-021
HFD-180/division file
HFD-180/K.Oliver
HF-2/MedWatch (with labeling)
HFD-094/DDMS (with labeling)
HFD-103/ADRA (with labeling)
HFD-40/DDMAC (with labeling)
HFD-613/0GD (with labeling)
HFD-735/OPDRA (with labeling)
DISTRICT OFFICE

Drafted by: A.Kacuba/September 30, 1999
Initialed by: K.Oliver/October 4, 1999
Final: AK/October 4, 1999

Filename: c:wpfiles\20164-S-021-AR.doc

ACKNOWLEDGE AND RETAIN (AR)

NDA 20-164/8-021
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