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NDA 20-287/S-035

Pharmacia & Upjohn -
Attention: Robert B. Clark

Vice President, U.S. Regulatory Strategy

Agent for Pharmacia & Upjohn Company

235 East 42" Street

New York, NY 10017

-

Dear Mr. Clark:

We acknowledge receipt on March 1, 2007 of your February 28, 2007 resubmission to your
supplemental new drug application for Fragmin® (dalteparin sodium injection).

Please refer to your supplemental new drug application dated March 16, 2004, received
_March 17, 2004, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Fragmin® (dalteparin sodium injection).

We acknowledge receipt of your submissions dated February 28, April 26, 27 (2) and April 30, 2007
4). s

Your submission of February 28, 2007 constituted a complete response to our March 14, 2006 action
letter.

This supplemental new drug application provides for the use of Fragmin® (dalteparin sodium injection)
for extended treatment of symptomatic venous thromboembolism (VTE) [proximal deep vein
thrombosis (DVT) and/or pulmonary embolism (PE)] to reduce the recurrence of VTE in patients with
cancer.

We completed our review of this application, as amended. This application is approved, effective on
the date of this letter, for use as recommended in the agreed-upon labeling text and with the minor
editorial revision listed below. :

Include the revisions to the blister labeling and carton container labeling in the respective colors at
your next printing.

The final printed labeling (FPL) must be identical, and include the minor editorial revisions indicated,
to the enclosed labeling (text for the package insert, immediate container and carton labels) and
submitted labeling (package insert submitted April 30, 2007, immediate container labels submitted
April 27, 2007, blister labeling submitted April 30, 2007, and carton labels submitted April 30, 2007).
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Please submit an electronic version of the FPL according to the guidance for industry titled Providing
Regulatory Submissions in Electronic Format - NDA. Alternatively, you may submit 20 paper copies
of the FPL as soon as it is available but no more than 30 days after it is printed. Individually mount

15 of the copies on heavy-weight paper or similar material. For administrative purposes, designate this
submission "FPL for approved supplement NDA 20-287/S-035.” Approval of this submission by
FDA is not required before the labeling is used.

All applications for new active ingredients, new dosage forms, new indications, new routes of
administration, and new dosing regimens are required to contain an assessment’of the safety and
-effectiveness of the product in pediatric patients unless this requirement is waived or deferred. We are
deferring submission of your pediatric studies until May 1, 2010.

Your deferred pediatric studies required under section 2 of the Pediatric Research Equity Act (PREA)
are considered required postmarketing study commitments. The status of these postmarketing studies
shall be reported annually according to 21 CFR 314.81. These commltments are listed below.

We remind you of your postmarketing study commitments in your submission dated April 27, 2007.
These commitments are listed below.

1. To evaluate efficacy and safety of dalteparin in pediatric cancer patients. Studies using
dalteparin for venous thromboembolism (VTE) treatment in all age ranges of the pediatric
population should be performed.

Protocol Submission: Within 6 months of the date of this letter.
Study Start: Within 18 months of the date of this letter.
Final Report Submission: =~ Within 36 months of the date of this letter.

Submit final study reports to this NDA. For administrativekpurposes, all submissions related to
this pediatric postmarketing study commitment(s) must be clearly designated “Required
Pediatric Study Commitments.”

2. To conduct a study to evaluate the safety and efficacy of dalteparin in cancer patients (both
metastatic and non-metastatic) receiving extended treatment with dalteparin (>6 months)
for prevention of new or recurrent symptomatic venous thromboembolism (VTEs),
including subjects with renal impairment (including severe renal impairment).

Protocol Submission: . Within 6 months of the date of this letter.
Study Start: Within 18 months of the date of this letter.
Final Report Submission: ~ Within 60 months of the date of this letter.

Submit clinical protocols to your IND for this product. Submit nonclinical and chemistry,
manufacturing, and controls protocols and all study final reports to this NDA. In addition, under

21 CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii), you should include a status summary of each
commitment in your annual report to this NDA. The status summary should include expected
summary completion and final report submission dates, any changes in plans since the last annual
report, and, for clinical studies, number of patients entered into each study. All submissions, including
supplements, relating to these postmarketing study commitments must be prominently labeled
“Postmarketing Study Commitment Protocol”, “Postmarketing Study Commitment Final
Report”, or “Postmarketing Study Commitment Correspondence.”
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In addition, submit three copies of the introductory promotional materials that you propose to use for
this product. Submit all proposed materials in draft or mock-up form, not final print. Send one copy to
the Division of Medical Imaging and Hematology Products and two copies of both the promotional
materials and the package insert directly to:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Drug Marketing, Advertising, and Communications
5901-B Ammendale Road .

Beltsville, MD 20705-1266

If you issue a letter communicating important information about this drug product (i.e., a “Dear Health
Care Professional” letter), we request that you submit a copy of the letter to this NDA and a copy to
the following address:

MEDWATCH

Food and Drug Administration
5515 Security Lane

HFD-001, Suite 5100
Rockville, MD 20852

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR
314.80 and 314.81).

If you have any questions, call Mrs. Diane Leaman, Regulatory Project Manager, at (301) 796-1424.

Sincerely,
{See appended electronic signature page}

Rafel Dwaine Rieves, M.D.

Acting Director

Division of Medical Imaging and Hematology
Products

Office of Oncology Drug Products

Center for Drug Evaluation and Research

Enclosure
Fragmin®

dalteparin sodium injection

For Subcutaneous Use Only



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Rafel Rieves
5/1/2007 04:11:48 PM
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Attention: Robert B. Clark

Vice President, Pfizer, Inc.

Acting Agent for Pharmacia & Upjohn
235 East 42 St.

New York, NY 10017

-

Dear Mr. Clark:

Please refer to your supplemental new drug application dated March 16, 2004, received
March 17, 2004, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Fragmin (dalteparin sodium, injection) 2500 IU, 5000 IU, 7500 [U, 10,000 IU and 25,000 IU.

We acknowledge receipt of your submissions dated January 18, 21, March 15, 25, April 6, and
~ September 14, 2005; February 17 and March 1, 2006.

Your submission of September 14, 2005, constituted a complete response to our January 14, 2005
. action letter.

This supplemental new drug application proposes the use of Fragmin® (dalteparin sodium, injection)
for the extended treatment of symptomatic venous thromboembolism (VTE) [proximal deep vein
thrombosis (DVT) and/or pulmonary embolism (PE)] to prevent recurrent VTE in patients with cancer.

We completed our review and find the information presented is inadequate, and the supplemental
application is not approvable under section 505(d) of the Actand 21 CFR 314.125(b). The
deficiencies are summarized as follows:

1. The submitted clinical data do not provide sufficient evidence of the safety of dalteparin for the
proposed indication. Specifically, the supplied data do not rule out a clinically important _
association of dalteparin with a mortality disadvantage when compared to oral anticoagulation.
The basis for this concern is summarized below.

2. The major source of clinical data supporting the safety and efficacy of dalteparin for the proposed
indication is derived from the clinical study entitled, “Randomized comparison of low molecular
weight heparin (dalteparin, Fragmin) versus oral anticoagulant therapy for long-term
anticoagulation in cancer patients with venous thromboembolism.” This study is referred to as the
“CLOT” study. In this study, 677 patients were randomized to either the study agent group
(dalteparin) or the control group (oral anticoagulant, OAC). The study agent regimens,
administered in an open label manner, were supposed to extend over a six month period for both
study groups.
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3.

a. Compliance with the proposed treatment duration was very limited for both study groups.
Specifically, approximately 50% of the randomized patients completed the assigned study
drug regimens. Patients and investigators discontinued the assigned drug regimens for a
variety of reasons, including certain subjectively determined reasons as well as the
occurrence of death and adverse events.

b. The study’s primary endpoint result, time to first recurrence of a symptomatic venous
thromboembolic event (VTE), was the finding of a statistically significant treatment effect
for patients in the dalteparin group.

c. The major safety finding related to an excess in study drug discontinuations due to death in
the dalteparin group (17.5%) compared to the OAC group (6.3%). Other safety
observations related to numerically higher rates of major bleeding and thrombocytopenia
among patients in the dalteparin group.

d. The excess of patients in the dalteparin group who discontinued the assigned study drug
regimen due to death provides evidence that dalteparin may have contributed to an excess
in “on treatment” mortality even though the overall cumulative mortality rates were similar
between the two study groups. Analyses that attempt to adjust for the “time on treatment”
do not resolve the imbalance in the rates of study drug regimen discontinuation due to
death. These data and analyses provide evidence that dalteparin may have contributed to an
excess of deaths in the cancer patient population.

e. The rates of the “on treatment” deaths are similar to those for the rates of the first VTE
recurrence and raise the possibility that the study’s primary endpoint result may have been
confounded by the imbalance in “on treatment” deaths.

Review of the CLOT study has identified a serious safety concern of excess deaths “on treatment”
in the dalteparin arm as compared to the OAC group that cannot be resolved with additional
analyses of data from the study. We note that a published medical practice guideline (Chest 2004:
supplement number 3, page 411S) cites the CLOT study to support the use of your study agent “for
most patients with DT and cancer.” However, this publication does not describe the “on treatment”
safety concern detected in the study. Another publication of the CLOT study findings (NEJM
2003; 349:146-53) also does not describe the “on treatment” safety concern detected in the study.
These observations suggest that public disclosure of the safety findings from the CLOT study is
limited. Please describe your plans for addressing this concern.

To gain approval for the proposed indication, you must provide definitive evidence of the safety and
efficacy of dalteparin to support the proposed indication. While alternatives to the recommendations
outlined below will be considered, we recommend that you:

1.

Design and conduct at least one additional adequate and well-controlled clinical study that enrolls a
broad population of cancer patients. This study should be designed to provide definitive clinical
evidence of dalteparin efficacy for the proposed indication and to thoroughly evaluate the safety of
the drug, especially with respect to mortality. The study should employ stringent methods to
minimize bias (i.e., blinding, double-double dummy control, use of sham INRs), especially with
respect to the reasons for discontinuation of the assigned study drug regimen. The proposed
indication’s target population should be enrolled (i.e., the broad population of cancer patients with
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VTE). Because the CLOT study showed inconsistent primary endpoint results among patients with
supposedly non-metastatic cancer and patients with hematologic cancers, consideration should be
given to stratifying for these baseline observations. The study protocol should be submitted for
review. )

2. Design and conduct an adequate and well-controlled study of sufficient size to provide evidence of
the efficacy and safety of dalteparin for the proposed indication in the sub-population of cancer
patients with a non-metastatic cancer or a history of a non-metastatic cancer at.baseline. The study
protocol should be submitted for review.

3. Obtain clinical evidence to describe the safe and effective use of dalteparin for the proposed
indication among cancer patients with renal impairment. We note that the limited clinical data
submitted from patients with renal impairment (especially moderate-to-severe impairment) appear
insufficient to-evaluate the drug’s effects in patients with cancer and renal impairment and to
address considerations of dosage alteration due to renal failure. The current dalteparin labeling
indicates that the drug may accumulate in patients with renal failure requiring hemodialysis.
Consequently, unique safety considerations may occur among cancer patients with renal
impairment, especially renal failure. Lack of these data or limitations of these data may necessitate
explicit notations within the proposed label.

4. Propose a clinical development plan to investigate efficacy and safety of dalteparin in pediatric
cancer patients who require anticoagulation. Accordingly, although the incidence of pediatric
cancer patients with VTE is small, these, and other pediatric populations, do experience VTEs and
require anticoagulation. Therapeutic options are needed for these patients. We strongly
recommend that you propose a development plan to investigate efficacy and safety of dalteparin in
pediatric patients who require anticoagulation.

When you respond to the above deficiencies, include a safety update as described at 21 CFR
314.50(d)(5)(vi)(b). The safety update should include data from all non-clinical and clinical studies of
the drug under consideration regardless of indication, dosage form, or dose level.

1. Describe in detail any significant changes or findings in the safety profile.

2. When assembling the sections describing discontinuations due to adverse events, serious adverse
events, and common adverse events, incorporate new safety data as follows:

¢ Present new safety data from the studies for the proposed indication using the same format as
the original NDA submission.

¢ Present tabulations of the new safety data combined with the original NDA data.

¢ Include tables that compare frequencies of adverse events in the original NDA with the
retabulated frequencies described in the bullet above. .

¢ For indications other than the proposed indication, provide separate tables for the frequencies
of adverse events occurring in clinical trials.

3. Present a retabulation of the reasons for premature study discontinuation by incorporating the drop-
outs from the newly completed studies. Describe any new trends or patterns identified.



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

George Mills
3/14/2006 05:21:45 PM
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Robert B. Clark

Vice President, Pfizer Inc.
Agent for Pharmacia & Upjohn
235 E 42™ Street

New York, NY 10017
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Dear Mr. Clark:

Please refer to your supplemental new drug application dated March 16, 2004, received
March 17, 2004, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Fragmin (dalteparin sodium, injection) 2500 [U, 5000 [U, 10,000 IU, 25,000 IU and 7500 IU.

We acknowledge receipt of your submissions dated March 25, May 13, July 29, September 20,
November 1, December 17, 23, 2004; January 5, 6 and 13, 2005.

This supplemental new drug applicétion provides for the use of Fragmin® (dalteparin sodium,
injection) for extended treatment of symptomatic venous thromboembolism [VTE (proximal DVT
and/or PE)] to reduce recurrent VTE in patients with cancer.

We completed our review of this application, as amended, and it is approvable. Before the application
may be approved, however, you must address the following deficiencies:

Provide summary and analysis by treatment duration and Fragmin dose of data from the Fragmin
safety database, including evaluations of hepatic transaminases, bilirubin and other measures of liver
function to assess safety of dalteparin at the doses and for the duration proposed for the indication
being sought. To more accurately assess possible risk, information on higher doses and longer
treatment durations from studies where patients are not chronically ill should be summarized
separately from information from chronically or severely ill patients. Commit to conduct the following
post-marketing studies:

1. A safety and efficacy study with FRAGMIN compared to an oral anticoagulant for the
extended treatment of symptomatic VTE to reduce the frequency of recurrent VTE in patients
with cancer who have varying degrees of renal impairment.

2. A safety and efficacy study with Fragmiﬁ compared to an oral anticoagulant for the extended
treatment of symptomatic VTE to reduce the frequency of recurrent VTE in patients with
hematologic malignancies.
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3. A safety and efficacy study with Fragmin compared to an oral anticoagulant for the extended
treatment of symptomatic VTE to reduce the frequency of recurrent VTE in patients with non
metastatic tumors.

4. A plan to address the use of Fragmin for the extended treatment of symptomatic VTE in
pediatric patients.

In addition, you should consider further studies to investigate how best to transition patients from
Fragmin to oral anticoagulation (OAC), should that change in therapy become necessary for a patient.
The CLOT study data suggest and you have discussed that patients being transitioned to OAC may be
inadequately protected against recurrent thrombosis, due to pharmacodynamic issues related to time
course of depletion of Vitamin K dependent coagulation factors and Proteins C and S.

In addition, you,must submit draft labeling revised as indicated in the attached labeling. Note that in
some areas of the labeling we have indicated that you should update information and provide revisions
for clarity.

In addition, all previous revisions; as reflected in the most recently approved package insert, must be
included. To facilitate review of your submission, provide a highlighted or marked-up copy that shows
the changes.

If additional information relating to the safety or effectiveness of this drug becomes available, revision
of the labeling may be required.

When you respond to the above deficiencies, include a safety update as described at 21 CFR
314.50(d)(5)(vi)(b). The safety update should include data from all non-clinical and clinical studies of
the drug under consideration regardless of indication, dosage form, or dose level.

L. Describe in detail any significant changes or findings in the safety profile.

2. When assembling the sections describing discontinuations due to adverse events, serious adverse
events, and common adverse events, incorporate new safety data as follows:

e Present new safety data from the studies for the proposed indication using the same format as
the original NDA submission.

e Present tabulations of the new safety data combined with the original NDA data.

e Include tables that compare frequencies of adverse events in the original NDA with the
retabulated frequencies described in the bullet above.

e For indications other than the proposed indication, provide separate tables for the frequencies
of adverse events occurring in clinical trials.

3. Present a retabulation of the reasons for premature study discontinuation by incorporating the drop-
outs from the newly completed studies. Describe any new trends or patterns identified.
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4. Provide case report forms and narrative summaries for each patient who died during a clinical
study or who did not complete a study because of an adverse event. In addition, provide narrative
summaries for serious adverse events.

5. Describe any information that suggests a substantial change in the incidence of common, but less
serious, adverse events between the new data and the original NDA data.

6. Provide a summary of worldwide experience on the safety of this drug. Include an updated
estimate of use for drug marketed in other countries.

7. Provide English translations of current approved foreign labeling not previously submitted.

In addition, submit three copies of the introductory promotional materials that you propose to use for
this product. Swbmit all proposed materials in draft or mock-up form, not final print. Send one copy to
the Division of Gastrointestinal and Coagulation Drug Products and two copies of both the
promotional materials and the package insert directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-42
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Within 10 days after the date of this letter, you are required to amend the application, notify us of your
intent to file an amendment, or follow one of your other options under 21 CFR 314.110. If you do not
follow one of these options, we will consider your lack of response a request to withdraw the
application under 21 CFR 314.65. Any amendment should respond to all the deficiencies listed. We
will not process a partial reply as a major amendment nor will the review clock be reactivated until all
deficiencies have been addressed.

Under 21 CFR 314.102(d), you may request a meeting or telephone conference with the Division of
Gastrointestinal and Coagulation Drug Products to discuss what further steps need to be taken before
the application may be approved.

This product may be considered to be misbranded under the Federal Food, Drug, and Cosmetic Act if
it is marketed with this change before approval of this supplemental application.

If you have any questions, call Diane Moore, Regulatory Project Manager, at (301) 827-7476. ..

Sincerely,
{See appended electronic signature page}

Joyce Korvick, M.D., M.P.H.

Acting Director

Division of Gastrointestinal & Coagulation Drug Products
Office of Drug Evaluation I1I

Center for Drug Evaluation and Research

. &
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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 spmal 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
administration 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
spinal puncture. '

Patients should be frequently monitored for signs and symptoms of neurological
impairment. If neurological 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
(also see WARNINGS, Hemorrhage and PRECAUTIONS, Drug Interactions).

DESCRIPTION

FRAGMIN Injection (dalteparin sodium injection) is a sterile, low molecular weight heparin. It is
available in single-dose, prefilled syringes preassembled with a needle guard device, and multiple-dose
vials. With reference to the W.H.O. First International Low Molecular Weight Heparin Reference
Standard, each syringe contains either 2500, 5000, 7500, 10,000, 12,500, 15,000 or 18,000 anti-Factor
Xa international units (IU), equivalent to 16, 32, 48, 64, 80, 96 or 115.2 mg dalteparin sodium,
respectively. Each multiple-dose vial contains either 10,000 or 25,000 anti-Factor Xa [U per 1 mL
(equivalent to 64 or 160 mg dalteparin sodium, respectively), for a total of 95,000 anti-Factor Xa [U
per vial.

Each prefilled syringe also contains Water for Injection and sodium chloride, when required, to
maintain physiologic ionic strength. The prefilled syringes are preservative-free. Each multiple-dose
vial also contains Water for Injection and 14 mg of benzyl alcohol per mL as a preservative. The pH of
both formulations is 5.0 to 7.5.

Dalteparin sodium is produced through controlled nitrous acid depolymerization of sodium heparin
from porcine intestinal mucosa followed by a chromatographic purification process. It is composed of
strongly acidic sulphated polysaccharide chains (oligosaccharide, containing 2,5-anhydro-D-mannitol
residues as end groups) with an average molecular weight of 5000 and about 90% of the matenal
within the range 2000-9000. The molecular weight distribution is:

< 3000 daltons : 3.0-15%
3000 to 8000 daltons 65.0 - 78.0%
> 8000 daltons 14.0 - 26.0%
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Structural Formula
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CLINICAL PHARMACOLOGY

Dalteparin is a low molecular weight heparin with antithrombotic properties. It acts by enhancing the
inhibition of Factor Xa and thrombin by antithrombin. In man, dalteparin potentiates preferentially the
inhibition of coagulation Factor Xa, while only slightly affecting the activated partial thromboplastin
time (APTT).~

Pharmacodynamics

Doses of FRAGMIN Injection of up to 10,000 anti-Factor Xa [U administered subcutaneously as a
single dose or two 5000 [U doses 12 hours apart to healthy subjects do not produce a significant
change in platelet aggregation, fibrinolysis, or global clotting tests such as prothrombin time (PT),
thrombin time (TT) or APTT. Subcutaneous (s.c.)-administration of doses of 5000 IU twice daily of
FRAGMIN for seven consecutive days to patients undergoing abdominal surgery did not markedly
affect APTT, Platelet Factor 4 (PF4), or lipoprotein lipase.

Pharmacokinetics

Mean peak levels of plasma anti-Factor Xa activity following single s.c. doses of 2500, 5000 and
10,000 [U were 0.19 +0.04, 0.41 + 0.07 and 0.82 + 0.10 [U/mL, respectively, and were attained in
about 4 hours in most subjects. Absolute bioavailability in healthy volunteers, measured as the anti-
Factor Xa activity, was 87 + 6%. Increasing the dose from 2500 to 10,000 IU resulted in an overall
increase in anti-Factor Xa AUC that was greater than proportional by about one-third.

Peak anti-Factor Xa activity increased more or less linearly with dose over the same dose range. There
appeared to be no appreciable accumulation of anti-Factor Xa activity with twice-daily dosing of 100
[U/kg s.c. for up to 7 days.

The volume of distribution for dalteparin anti-Factor Xa activity was 40 to 60 mL/kg. The mean
plasma clearances of dalteparin anti-Factor Xa activity in normal volunteers following single
intravenous bolus doses of 30 and 120 anti-Factor Xa IU/kg were 24.6 + 5.4 and 15.6 + 2.4 mL/hr/kg,
respectively. The corresponding mean disposition half-lives are 1.47 + 0.3 and 2.5 + 0.3 hours.

Following intravenous doses of 40 and 60 [U/kg, mean terminal half-lives were 2.1 £ 0.3 and 2.3 + 0.4
hours, respectively. Longer apparent terminal half-lives (3 to 5 hours) are observed following s.c.
dosing, possibly due to delayed absorption. In patients with chronic renal insufficiency requiring
hemodialysis, the mean terminal half-life of anti-Factor Xa activity following a single intravenous dose
of 5000 IU FRAGMIN was 5.7 £ 2.0 hours, i.e. considerably longer than values observed in healthy
volunteers, therefore, greater accumulation can be expected in these patients. 4



NDA 20-287/5-035
Page 6

CLINICAL TRIALS

Prophylaxis of Ischemic Complications in Unstable Angina and Non-Q-Wave Myocardial
Infarction _ %

In a double-blind, randomized, placebo-controlled clinical trial, patients who recently experienced
unstable angina with EKG changes or non-Q-wave myocardial infarction (MI) were randomized to
FRAGMIN Injection 120 [U/kg every 12 hours subcutaneously (s.c.) or placebo every 12 hours s.c. In
this trial, unstable angina was defined to include only angina with EKG changes. All patients, except
when contraindicated, were treated concurrently with aspirin (75 mg once daily) and beta blockers.
Treatment was initiated within 72 hours of the event (the majority of patients received treatment within
24 hours) and continued for 5 to 8 days. A total of 1506 patients were enrolled and treated; 746
received FRAGMIN and 760 received placebo. The mean age of the study population was 68 years.
(range 40 to 90 years) and the majority of patients were white (99.7%) and male (63.9%). The
combined incidence of the double endpoint of death or myocardial infarction was lower for FRAGMIN
compared with placebo at 6 days after initiation of therapy. These results were observed in an analysis
of all-randomized and all-treated patients. The combined incidence of death, MI, need for intravenous
(i.v.) heparin or i.v. nitroglycerin, and revascularization was also lower for FRAGMIN than for
placebo (see Table 1).

Table 1

Efficacy of FRAGMIN in the Prophylaxis of Ischemic Complications in
Unstable Angina and Non-Q-Wave Myocardial Infarction

Dosing Regimen
Indication FRAGMIN Placebo
120 [U/kg/every 12 | every 12 hr s.c.
hr s.c. n (%) n (%)
All Treated Unstable Angina and ' '
Non-Q-Wave MI Patients 746 760
. Primary Endpoints - 6 day timepoint
Death, MI 13/741 (1.8)’ 36/757 (4.8)
Secondary Endpoints - 6 day timepoint
Death, MJ, i.v. heparih, i.v. nitroglycerin,
Revascularization ) 59/739 (8.0)' 106/756 (14.0)

' p-value = 0.001

In a second randomized, controlled trial designed to evaluate long-term treatment with FRAGMIN
(days 6 to 45), data were also collected comparing 1-week (5 to 8 days) treatment of FRAGMIN 120
[U/kg every 12 hours s.c. with heparin at an APTT-adjusted dosage. All patients, except when
contraindicated, were treated concurrently with aspirin (100 to 165 mg per day). Of the total enrolled
study population of 1499 patients, 1482 patients were treated; 751 received FRAGMIN and 731
received heparin. The mean age of the study population was 64 years (range 25 to 92 years) and the
majority of patients were white (96.0%) and male (64.2%). The incidence of the combined triple
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endpoint of death, myocardial infarction, or recurrent angina during this [-week treatment period (5 to
8 days) was 9.3% for FRAGMIN and 7.6% for heparin (p=0.323).

Prophylaxis of Deep Vein Thrombosis in Patients Following Hip Replacement Surgery

In an open-label randomized study, FRAGMIN 5000 [U administered once daily s.c. was compared
with warfarin sodium, administered orally, in patients undergoing hip replacement surgery. Treatment
with FRAGMIN was initiated with a 2500 IU dose s.c. within 2 hours before surgery, followed by a
2500 IU dose s.c. the evening of the day of surgery. Then, a dosing regimen of FRAGMIN 5000 [U
s.c..once daily was initiated on the first postoperative day. The first dose of warfarin sodium was given
the evening before surgery, then continued daily at a dose adjusted for INR 2 to 3. Treatment in both
groups was then continued for 5 to 9 days postoperatively. Of the total enrolled study population of
580 patients, 553 were treated and 550 underwent surgery. Of those who underwent surgery, 271
received FRAGMIN and 279 received warfarin sodium. The mean age of the study population was 63
years (range 20 to 92 years) and the majority of patients were white (91.1%) and female (52.9%). The
incidence of deep vein thrombosis (DVT), any vein, as determined by evaluable venography, was
significantly lower for the group treated with FRAGMIN compared with patients treated with warfarin
sodium (28/192 vs 49/190; p=0.006) (see Table 2). -

Table 2

Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thrombosis
Following Hip Replacement Surgery

Dosing Regimen
Indication FRAGMIN Warfarin Sodium
5000 IU once daily' | once daily* oral
s.c. n (%) ' n (%)
All‘Treated Hip Replacement Surgery 271 279
Patients .
Treatment Failures in Evaluable Patients
DVT, Total 28/192 (14.6)° 49/190 (25.8)
Proximal DVT 10/192 (5.2)° 16/190 (8.4)
PE 21271 (0.7) -1 2/279 (0.7)

" The daily dose on the day of surgery was divided: 2500 IU was given two hours before surgery and

again in the evening of the day of surgery.

Warfarin sodium dosage was adjusted to maintain a prothrombin time index of 1.4 to 1.5,
corresponding to an International Normalized Ratio (INR) of approximately 2.5.

p-value = 0.006

p-value = 0.185

2

3
4

In a second single-center, double-blind study of patients undergoing hip replacement surgery,
FRAGMIN 5000 IU once daily s.c. starting the evening before surgery, was compared with heparin
5000 U s.c. three times a day starting the morning of surgery. Treatment in both groups was continued
for up to 9 days postoperatively. Of the total enrolled study population of 140 patients, 139 were
treated and 136 underwent surgery. Of those who underwent surgery, 67 received FRAGMIN and 69
received heparin. The mean age of the study population was 69 years (range 42 to 87 years) and the
majority of patients were female (58.8%). In the intent-to-treat analysis, the incidence of proximal
DVT was significantly lower for patients treated with FRAGMIN compared with patients treated with
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heparin (6/67 vs 18/69; p=0.012). Further, the inciden;:e of pulmonary embolism detected by lung scan
was also significantly lower in the group treated with FRAGMIN (9/67 vs 19/69; p=0.032).

A third multi-center, double-blind, randomized study evaluated a postoperative dosing regimen of
FRAGMIN for thromboprophylaxis following total hip replacement surgery. Patients received either
FRAGMIN or warfarin sodium, randomized into one of three treatment groups. One group of patients
received the first dose of FRAGMIN 2500 [U s.c. within 2 hours before surgery, followed by another
dose of FRAGMIN 2500 IU s.c. at least 4 hours (6.6 + 2.3 hr) after surgery. Another group received
the first dose of FRAGMIN 2500 IU s.c._at least 4 hours (6.6 + 2.4 hr) after surgery. Then, both of
these groups began a dosing regimen of FRAGMIN 5000 IU once daily s.c. on postoperative day 1.
The third group of patients received warfarin sodium the evening of the day of surgery, then continued
daily at a dose adjusted for INR 2 to 3. Treatment for all groups was continued for 4 to 8 days
postoperatively, after which time all patients underwent bilateral venography.

In the total enrolled study population of 1501 patients, 1472 patients were treated; 496 received
FRAGMIN (first dose before surgery), 487 received FRAGMIN (first dose after surgery) and 489
received warfarin sodium. The mean age of the study population was 63 years (range 18 to 91 years)
and the miajority of patients were white (94.4%) and female (51.8%).

Administration of the first dose of FRAGMIN after surgery was as effective in reducing the incidence
of thromboembolic events as administration of the first dose of FRAGMIN before surgery (44/336 vs
37/338; p=0.448). Both dosing regimens of FRAGMIN were more effective than warfarin sodium in
reducing the incidence of thromboembolic events following hip replacement surgery.

Prophylaxis of Deep Vein Thrombosis Following Abdominal Surgery i in Patients at Risk for
Thromboembolic Complications

Abdominal surgery patients at risk include those 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.

FRAGMIN administered once daily s.c. beginning prior to surgery and continuing for 5 to 10 days
after surgery, was shown to reduce the risk of DVT in patients at risk for thromboembolic
complications in two double-blind, randomized, controlled clinical trials performed in patients
undergoing major abdominal surgery. In the first study, a total of 204 patients were enrolled and
treated; 102 received FRAGMIN and 102 received placebo. The mean age of the study population was
64 years (range 40 to 98 years) and the majority of patients were female (54.9%). In the second study,
a total of 391 patients were enrolled and treated; 195 received FRAGMIN and 196 received heparin.
The mean age of the study population was 59 years (range 30 to 88 years) and the majority of patients
were female (51.9%). As summarized in the following tables, FRAGMIN 2500 [U was superior to
placebo and similar to heparin in reducing the risk of DVT (see Tables 3 and 4).

Table 3
Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thrombosis
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Following Abdominal Surgery
Dosing Regimen
Indication FRAGMIN Placebo

2500 1U once daily | Once daily s.c.

s.c. n (%) n (%)
All Treated Abdominal Surgery Patients 102 102
Treatment Failures in Evaluable Patients '

Total Thromboembolic Events 4/91 {4.4)" 16/91 (17.6)
Proximal DVT 0 591 (5.5)
Distal DVT 4/91 (4.4) 11/91 (12.1)

PE ' 0 2/91 (2.2)°

' p-value = 0.008
2 Both patients also had DVT, 1 proximal and 1 distal
Table 4

Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thromboeosis
Following Abdominal Surgery

Dosing Regimen

Indication FRAGMIN Heparin
2500 IU once daily | 5000 U twice daily
‘ _ s.c. n (%) s.c. n (%)
All Treated Abdominal Surgery Patients 195 196
~ Treatment Failures in Evaluable Patients
Total Thromboembolic Events 7/178 (3.9)I 7/174 (4.0)
Proximal DVT 3/178 (1.7) 4/174 (2.3)
Distal DVT 3/178 (1.7) 3/174 (1.7)
PE 1/178 (0.6) 0
p-value =0.74

In a third double-blind, randomized study performed in patients undergoing major abdominal surgery
with malignancy, FRAGMIN 5000 IU once daily was compared with FRAGMIN 2500 IU once daily.
Treatment was continued for 6 to 8 days. A total of 1375 patients were enrolled and treated; 679
‘received FRAGMIN 5000 U and 696 received 2500 [U. The mean age of the combined groups was 71
years (range 40 to 95 years). The majority of patients were female (51.0%). The study showed that
FRAGMIN 5000 IU once daily was more effective than FRAGMIN 2500 IU once daily in reducing
the risk of DVT in patients undergoing abdominal surgery with malignancy (see Table 5).

Table S

Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thrombosis
Following Abdominal Surgery

Indication

Dosing Regimen

FRAGMIN .
2500 IU once daily

s.c. n (%)

FRAGMIN
5000 IU once daily
s.c. n (%)
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All Treated Abdominal Surgery Patients'

696

679

Treatment Failures in Evaluable Patients
Total Thromboembolic Events

99/656 (15.1)°

60/645 (9.3)

Proximal DVT 18/657 (2.7) 14/646 (2.2)

Distal DVT 80/657 (12.2) 41/646 (6.3)
PE _

Fatal 1/674 (0.1) 1/669 (0.1)

Non-fatal 2 4 .

Major abdominal surgery with malignancy

p-value = 0.001

Prophylaxis of Deep Vein Thrombosis in Medical Patients at Risk for Thromboembolic
Complications Due to Severely Restricted Mobility During Acute Illness

In a double-blind, multi-center, randomized, placebo-controlled clinical trial, general medical patients
with severely restricted mobility who were at risk of venous thromboembolism were randomized to
receive either FRAGMIN 5000 IU or placebo s.c. once daily during Days 1 to 14 of the study. The
primary endpoint was evaluated at Day 21, and the follow-up period was up to Day 90. These patients
had an acute medical condition requiring a projected hospital stay of at least 4 days, and were confined
to bed during waking hours. The study included patients with congestive heart failure (NYHA Class III
or IV), acute respiratory failure not requiring ventilatory support, and the following acute conditions
with at least one risk factor occurring in > 1% of treated patients: acute infection (excluding septic
shock), acute rheumatic disorder, acute lumbar or sciatic pain, vertebral compression, or acute arthritis
of the lower extremities. Risk factors include > 75 years of age, cancer, previous DVT/PE, obesity and
chronic venous insufficiency. A total of 3681 patients were enrolled and treated: 1848 received
FRAGMIN and 1833 received placebo. The mean age of the study population was 69 years (range 26
to 99 years), 92.1% were white and 51.9% were female. The primary efficacy endpoint was defined as
at least one of the following within Days [ to 21 of the study: asymptomatic DVT (diagnosed by
compression ultrasound), a confirmed symptomatic DVT, a confirmed pulmonary embolism or sudden
death.

 When given at a dose of 5000 IU once a day s.c. FRAGMIN significantly reduced the incidence of
thromboembolic events including verified DVT by Day 21 (see Table 6). The prophylactic effect was
sustained through Day 90.

Table 6

Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thrombosis in Medical
Patients with Severely Restricted Mobility During Acute Illness-

Dosing Regimen

Indication FRAGMIN Placebo
5000 IU once daily | Once daily s.c.
, s.c. n{(%) n (%)
All Treated Medical Patients During Acute
Illness 1848 1833
Tre;cltment failure in evaluable patients (Day : '
21)

DVT, PE, or sudden death 42/1518 (2.8)? 73/1473 (5.0)
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Total thromboembolic events (Day 21) 37/1513 (2.5) 70/1470 (4.8)
Total DVT 32/1508 (2.1) 64/1464 (4.4)
Proximal DVT 29/1518 (1.9) 60/1474 (4.1)
Symptomatic VTE 10/1759 (0.6) 17/1740 (1.0)
PE - 5/1759 (0.3) 6/1740 (0.3)
Sudden Death 5/1829 (0.3) 3/1807 (0.2)

' Defined as DVT (diagnosed by compression ultrasound at Day 21 + 3), confirmed symptomatic DVT,

confirmed PE or sudden death.
?  p-value =0.0015

Patients with Cancer and Acute Symptomatic Venous Thromboembolism

In a prospective, multi-center, open-label, clinical trial, 676 patients with cancer and newly diagnosed,
objectively confirmed acute deep vein thrombosis (DVT) and/or pulmonary embolism (PE) were
studied. Patients were randomized to either Fragmin 200 [U/kg (max 18,000 IU/ s.c. daily for one
month) then 150 IU/kg (max 18,000 IU s.c. daily) for five months (FRAGMIN arm) or FRAGMIN
200 IU/kg (max 18,000 IU s.c. daily) for five to seven days and oral anticoagulant for six months
(OAC arm). In the OAC arm, oral anticoagulation was adjusted to maintain an INR of 2 to 3. Patients
were evaluated for recurrence of symptomatic venous thromboembolism (VTE) every two weeks for
six months.

The median age of patients was 64 years (range: 22 to 89 years); 51.5% of patients were females;
95.3% of patients were Caucasians. Types of tumors were: breast (16%), lung (13.3%), gastrointestinal
tract (23.7%), genito-urinary (21.5%), hematological tumors (10.4%) or other tumors (15.1%). Venous
thrombotic events were adjudicated by a blinded central committee.

A total of 27 (8.0%) and 53 (15.7%) patients in the FRAGMIN and OAC arms, respectively,
experienced at least one episode of an objectively confirmed, symptomatic DVT and/or PE during the
6-month study period. Most of the difference occurred during the first month of treatment (see

Table 7). The benefit was maintained over the 6-month study period. '

Table 7
Recurrent VTE in Patients with Cancer (Intention to treat population)’
Study Period ~ [FRAGMIN arm OAC arm
FRAGMIN 200 [U/kg (max. 18,000 IU) s.c. [FRAGMIN 200 [U/kg (max 18,000 TU) s.c. once
once daily x 1 month, then 150 [U/kg (max. {daily x 5 to 7 days and OAC for 6 months (target
'|18,000 [U) s.c. once daily x 5 months INR 2.0-3.0 2 to 3)
Number at {Patients with o Number at Patients with o
Risk VTE ° Risk VTE ¢
Total 338 27 8.0 338 53 15.7
Week 1 338 5 1.5 338 3 2.4
Week 2-4 331 6 1.8 327 25 7.6
Weeks 5-28 307 16 5.2 284 20 7.0
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' Three patients in the FRAGMIN arm and 5 patients in the OAC arm experienced more than 1 VTE over the 6-month
study period.

In the intent-to-treat population that included all randomized patients, the primary comparison of the
cumulative probability of the first VTE recurrence over the 6-month study period was statistically
significant (p=0.0017) in favor of the FRAGMIN arm, with most of the treatment difference ev1dent in
the first month.

-

INDICATIONS AND USAGE

FRAGMIN Injection is indicated for the prophylaxis of ischemic complications in unstable angina and
non-Q-wave myocardial infarction, when concurrently administered with aspirin therapy (as described
in CLINICAL TRIALS, Prophylaxis of Ischemic Complications in Unstable Angina and N on-Q-
Wave Myocardial Infarction). N

FRAGMIN is also indicated for the prophylaxis of deep vein thrombosis (DVT), which may lead to
pulmonary embolism (PE):
e In patients undergoing hip replacement surgery; _
¢ In patients undergoing abdominal surgery who are at risk for thromboembolic complications;
¢ In medical patients who are at risk for thromboembolic complications due to severely restrlcted
mobility during acute illness.

FRAGMIN is also indicated for the extended treatment of symptomatic venous thromboembolism
(VTE) (proximal DVT and/or PE), to reduce the recurrence of VTE in patients with cancer.

CONTRAINDICATIONS

FRAGMIN Injection is contraindicated in patients with known hypersensitivity to the drug, active
major bleeding, or thrombocytopenia associated with positive in vitro tests for antiplatelet antibody in
the presence of FRAGMIN.

Patients undergoing regional anesthesia should not receive FRAGMIN for unstable angina or non-Q-
wave myocardial infarction, and patients with cancer undergoing regional anesthesia should not
receive FRAGMIN for extended treatment of symptomatic VTE, due to an increased risk of bleeding
associated with the dosage of FRAGMIN recommended for these indications.

Patients with known hypersensntmty to_heparin or pork products should not be treated with
FRAGMIN.

WARNINGS
FRAGMIN Injection is not intended for intramuscular administration.

FRAGMIN cannot be used interchangeably (unit for unit) with unfractionated heparin or other low
molecular weight heparins.

FRAGMIN should be used with extreme caution in patients with history of heparin-induced
thrombocytopenia.
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Hemorrhage

FRAGMIN, like other anticoagulants, should be used with extreme caution in patients who have an
increased risk of hemorrhage, such as those with severe uncontrolled hypertension, bacterial
endocarditis, congenital or acquired bleeding disorders, active ulceration and angiodysplastic
gastrointestinal disease, hemorrhagic stroke, or shortly after brain, spinal or ophthalmological surgery.

Spinal or epidural hematomas can occur with the associated use of low molecular weight
heparins or heparinoids and neuraxial (spinal/epidural) anesthesia or spinal puncture, which can
result in long-term or permanent paralysis. The risk of these events is higher with the use of
indwelling epidural catheters or concomitant use of additional drugs affecting hemostasis such as
NSAIDs (see boxed WARNING and ADVERSE REACTIONS, Ongoing Safety Surveillance).

As with otheranticoagulants, bleeding can occur at any site during therapy with FRAGMIN. An
unexpected drop in hematocrit or blood pressure should lead to a search for a bleeding site.

Thrombocytopenia

In FRAGMIN clinical trials in non-cancer populations, platelet counts of < 100,000/mm’ and
< 50,000/mm” occurred in < 1% and < 1% of patients, respectively.

In the clinical trial of patients with cancer and acute symptomatic venous thromboembolism treated for
up to 6 months in the Fragmin treatment arm, platelet counts of < 100,000/mm’ occurred in 13.6% of
patients, including 6.5% who also had platelet counts less than 50,000/mm’. In the same clinical trial,
thrombocytopenia was reported as.an adverse event in 10.9% of patients in the FRAGMIN arm and
8.1% of patients in the OAC arm. F ragmin dose was decreased or interrupted in patients whose
platelet counts fell below 100,000/mm". '

Thrombocytopenia of any degree should be monitored closely. Heparin-induced thrombocytopenia can
occur with the administration of FRAGMIN. The incidence of this complication is unknown at present.
In clinical practice, rare cases of thrombocytopenia with thrombosis have also been observed.

Miscellaneous

Each multiple-dose vial of FRAGMIN contains benzy! alcohol as a preservative. Benzyl alcohol has
been reported to be associated with a fatal "Gasping Syndrome" in premature infants. Because benzyl
alcohol may cross the placenta, FRAGMIN preserved with benzyl alcohol should be used with caution
in pregnant women and only if clearly needed. If anticoagulation with FRAGMIN is needed during
pregnancy, preservative-free formulations should be used, where possible. (see PRECAUTIONS,
_Pregnancy Category B, Nonteratogenic Effects).

PRECAUTIONS

General

FRAGMIN Injection should not be mixed with other injections or infusions unless specific
compatibility data are available that support such mixing.
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FRAGMIN should be used with caution in patients with bleeding diathesis, thrombocytopenia or
platelet defects; severe liver or kidney insufficiency, hypertensive or diabetic retinopathy, and recent
gastrointestinal bleeding.

If a thromboembolic event should occur despite dalteparin prophylaxis, FRAGMIN should be
discontinued and appropriate therapy initiated.

Drug Interactions )
FRAGMIN should be used with care in patients receiving oral anticoagulants, platelet inhibitors, and
thrombolytic agents because of increased risk of bleeding (see PRECAUTIONS, Laboratory Tests).
Aspirin, unless contraindicated, is recommended in patients treated for unstable angina or non-Q-wave
myocardial infarction (see DOSAGE AND ADMINISTRATION).

Laboratory Tests

Periodic routine complete blood counts, including platelet count, blood chemistry, and stool occult
blood tests are recommended during the course of treatment with FRAGMIN. No special monitoring
of blood clotting times (i.e., APTT) is needed.

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
FRAGMIN activity and, therefore, unsuitable for monitoring the anticoagulant effect of FRAGMIN.

Anti-Factor Xa may be used to monitor the anticoagulant effect of FRAGMIN, such as in patients with
severe renal impairment or if abnormal coagulation parameters or bleeding should occur during
FRAGMIN therapy. -

Drug/Laboratory Test Interactions
Elevations of Serum Transaminases

.In Fragmin clinical trials supporting non-cancer indications where hepatic transaminases were
measured, asymptomatic increases in transaminase levels (SGOT/AST and SGPT/ALT) greater than
three times the upper limit of normal of the laboratory reference range were seen in 4.7% and 4.2%,
respectively, of patients during treatment with FRAGMIN.

In the FRAGMIN clinical trial of patients with cancer and acute symptomatic venous
thromboembolism treated with Fragmin for up to 6 months, asymptomatic increases in transaminase
levels, AST and ALT, greater than three times the upper limit of normal of the laboratory reference
range have been were reported in 8.9% and 9.5% of patients, respectively. The frequencies of Grades 3
and 4 increases in AST and ALT, as classified by the National Cancer Institute, Common Toxicity
Criteria (NCI-CTC) Scoring System, were 3% and 3.8%, respectively. Grades 2, 3 & 4 combined have
been reported in 12% and 14% of patients, respectively.
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Carcinogenicity, Mutagenesis, Impairment of Fertility

Dalteparin sodium has not been tested for its carcinogenic potential in long-term animal studies. It was
not mutagenic in the in vitro Ames Test, mouse lymphoma cell forward mutation test and human
lymphocyte chromosomal aberration test and in the in vivo mouse micronucleus test. Dalteparin
sodium at subcutaneous doses up to 1200 [U/kg (7080 [U/m?) did not affect the fertility or
reproductive performance of male and female rats.

" Pregnancy
Pregnancy Category B.

Teratogenic Effects

Reproduction studies with dalteparin sodium at intravenous doses up to 2400 [U/kg (14,160 [U/m?) in
pregnant rats and 4800 [U/kg (40,800 IU/m?) in pregnant rabbits did not produce any evidence of
impaired fertility or harm to the fetuses. 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.

Nonteratogenic Effects

Cases of "Gasping Syndrome" have occurred when large amounts of benzyl alcohol have been
administered (99404 mg/kg/day). The 9.5 mL and the 3.8 mL multiple-dose vials of FRAGMIN
contain 14 mg/mL of benzyl alcohol.

Nursing Mothers

~ Limited data are available for excretion of dalteparin in human milk. One study in 15 lactating women
receiving - prophylactic doses of dalteparin detected small amounts of anti-Xa activity in breast milk,
equivalent to a milk/plasma ratio of <0.025-0.224. As oral absorption of LMWH is extremely low, the
clinical implications, if any, of this small amount of anticoagulant activity on the nursing infant are
unknown. Caution should be exercised when Fragmin is administered to nursing women.

Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use

Of the total number of patients in clinical studies of FRAGMIN, 5516 patients were 65 years of age or
older and 2237 were 75 or older. No overall differences in effectiveness were observed between these
subjects and younger subjects. Some studies suggest that the risk of bleeding increases with age.
Postmarketing surveillance and literature reports have not revealed additional differences in the safety
of FRAGMIN between elderly and younger patients. Careful attention to dosing intervals and
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concomitant medications (especially antiplatelet medications) is advised, particularly in geriatric
patients with low body weight (< 45 kg) and those predisposed to decreased renal function (see also
CLINICAL PHARMACOLOGY and General and Drug Interactions subsections of
PRECAUTIONS).

ADVERSE REACTIONS

Hemorrhage )

The incidence of hemorrhagic complications during treatment with FRAGMIN Injection has been low.
The most commonly reported side effect is hematoma at the injection site. The incidence of bleeding
may increase with higher doses; however, in abdominal surgery patients with malignancy, no
significant increase in bleeding was observed when comparing FRAGMIN 5000 IU to either
FRAGMIN 2500 IU or low dose heparin.

In a trial comparing FRAGMIN 5000 IU once daily to FRAGMIN 2500 IU once daily in patients
undergoing surgery for malignancy, the incidence of bleeding events was 4.6% and 3.6%, respectively
(n.s.). In a trial comparing FRAGMIN 5000 1U once daily to heparin 5000 U twice daily, the incidence
of bleeding events was 3.2% and 2.7%, respectively (n.s.) in the malignancy subgroup.

Unstable Angina and Non-Q-Wave Myocardial Infarction

Table 8 summarizes major bleeding events that occurred with FRAGMIN, hepaﬁn, and placebo in
clinical trials of unstable angina and non-Q-wave myocardial infarction.

Table q
Major Bleeding Events in Unstable Angina.and
Non-Q-Wave Myocardial Infarction

Indication Dosing Regimen
Unstable Angina and FRAGMIN Heparin Placebo
Non-Q-Wave MI 120 [U/kg/12 hrs.c.' |iv.and s.c? every 12 hr s.c.
n (%) n (%) n (%)
Major Bleeding Events™ | 15/1497 (1.0%) 7/731 (1.0%) 4/760 (0.5%)

Treatment was administered for 5 to 8 days.

Heparin i.v. infusion for at least 48 hours, APTT 1.5 to 2 times control, then 12,500 U s.c. every 12 hours
for 5 to 8 days.

Aspirin (75 to 165 mg per day) and beta blocker therapxes were administered concurrently.

Bleeding events were considered major if: 1) accompanied by a decrease in hemoglobin of >2 g/dL in
connection with clinical symptoms; 2) a transfusion was required; 3) bleeding led to interruption of
treatment or death; or 4) intracranial bleeding.

2

3
4

Hip Replacement Surgery

Table 9 summarizes: 1) all major bleeding events and, 2) other bleeding events possibly or probably
related to treatment with FRAGMIN (preoperative dosing regimen), warfarin sodium, or heparin in
two hip replacement surgery clinical trials.

Table 9
Bleeding Events Following Hip Replacement Surgery
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FRAGMIN vs FRAGMIN vs
Warfarin Sodium Heparin
Indication Dosing Regimen Dosing Regimen
Hip FRAGMIN | Warfarin FRAGMIN | Heparin
Replacement 5000 {U once - | Sodium' oral 5000 IU once | 5000 U ~three
Surgery daily s.c. n (%) daily s.c. times daily s.c.
n (%) n (%) n (%)
Major Bleeding Events® 7/274 (2.6) 1/279 (0.4) 0 : 3/69 (4.3)
Other Bleeding Events® -
Hematuria 8/274 (2.9 51279 (1.8) 0 0
Wound Hematoma 6/274 (2.2) 0 0 0
Injection Site Hematoma | 3/274(1.1) NA 2/69 (2.9) 7/69 (10.1)

Warfarin sodium dosage was adjusted to maintain a prothrombin time index of 1.4 to 1.5,

corresponding to an International Normalized Ratio (INR) of approximately 2.5.

Includes three treated patients who did not undergo a surgical procedure.
A bleeding event was considered major if: 1) hemorrhage caused a significant clinical event, 2) it was

associated with a hemoglobin decrease of >2 g/dL or transfusion of 2 or more units of blood products,
3) it resulted in reoperation due to bleeding, or 4) it involved retroperitoneal or intracranial hemorrhage.

Includes two treated patients who did not undergo a surgical procedure.

’  Occurred at a rate of at least 2% in the group treated with FRAGMIN 5000 IU once daily.

Six of the patients treated with FRAGMIN experienced seven major bleeding events. Two of the

events were wound hcmatoma (onc requiring reoperation), three were bleeding from the operative site,
one was intraoperative bleeding due to vessel damage, and one was gastrointestinal bleeding. None of
the patients experienced retroperitoneal or intracranial hemorrhage nor died of bleeding complications.

In the third hip replacement surgery clinical trial, the incidence of major bleeding events was similar in
all three treatment groups: 3.6% (18/496) for patients who started FRAGMIN before surgery; 2.5%

(12/487) for patients who started FRAGMIN after surgery; and 3.1% (15/489) for patients treated with
warfarin sodium.

Abdominal Surgery

Table 10 summarizes bleeding events that occurred in clinical trials which studied FRAGMIN 2500
and 5000 [U administered once daily to abdominal surgery patients.

Table 10 _
Bleeding Events Following Abdominal Surgery -
FRAGMIN vs Heparin FRAGMIN vs FRAGMIN vs
Placebo FRAGMIN
Indication Dosing Regimen Dosing Regimen Dosing Regimen
FRAGMIN | Heparin | FRAGMIN | Heparin | FRAGMIN | Placebo | FRAGMIN | FRAGMIN
Abdominal 2500 1U 5000 U | 500010 5000 U 2500 1U once 2500 1U 5000 fU
Surgery once daily | twice once daily | twice once daily daily once daily once daily
s.c. daily s.c. | s.c. daily s.c. | s.c. s.C. s.C. s.C.
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Postoperative |  26/459 36/454 81/508 63/498 14/182 13/182 89/1025 125/1033
Transfusions (5.7) (7.9) (15.9) (12.7) (1.7) (7.1) (8.7) (12.1)
Wound 16/467 18/467 12/508 6/498 2/79 2177 1/1030 4/1039
Hematoma (3.4) (3.9) (2.4) (1.2) (2.5) (2.6) (0.1) (0.4)
Reoperation 2/392 - 3/392 4/508 2/498 1/79 1/78 2/1030 13/1038




L.}

NDA 20-287/S-035

Page 18

Due to (0.5) (0.8) (0.3) (0.4) (1.3) (1.3) 0.2) (1.3)
Bleeding

Injection Site 1/466 5/464 36/506 47/493 8/172 2/174 36/1026 57/1035
Hematoma (0.2) (1.1) (7.1 (9.5) (4.7) (L.1) (3.5) (5.5)

Medical Patients with Severely Restricted Mobility During Acute Iliness

Table 11 summarizes major bleeding events that occurred in a clinical trial of medical patients with
severely restricted mobility during acute iliness.

Table 11
Bleeding Events in Medical Patients with Severely Restricted Mobility
- During Acute Illness

Indication Dosing Regimen
Medical Patients with Severely FRAGMIN Placebo
Restricted Mobility 5000 IU_once once daily s.c.
daily s.c. | n (%)
n (%)
Major Bleeding Events' at Day 14 8/1848 (0.4) 0/1833 (0)
Major Bleeding Events' at Day 21 9/1848 (0.5) 3/1833 (0.2)
i

A bleeding event was considered major if: 1) it was accompanied by a decrease in hemoglobin of >2
g/dL in connection with clinical symptoms; 2) intraocular, spinal/epidural, intracranial, or
retroperitoneal bleeding; 3) required transfusion of > 2 units of blood products; 4) required significant
medical or surgical intervention; or 5) led to death.

Three of the major bleeding events that occurred by Day 21 were fatal, all due to gastrointestinal
hemorrhage (two patients in the group treated with FRAGMIN and one in the group receiving
placebo). Two deaths occurred after Day 21: one patient in the placebo group died from a
subarachnoid hemorrhage that started on Day 55, and one patient died on day 71 (two months after
receiving the last dose of FRAGMIN) from a subdural hematoma. -

Patients with Cancer and Acute Symptomatic Venous Thromboembolism

Table 12 summarizes the number of patients with bleeding events that occurred in the clinical trial of
patients with cancer and acute symptomatic venous thromboembolism. A bleeding event was -
considered major if it: 1) was accompanied by a decrease in hemoglobin of > 2 g/dL in connection
with clinical symptoms; 2) occurred at a critical site (intraocular, spinal/epidural, intracranial,
retroperitoneal, or pericardial bleeding); 3) required transfusion of > 2 units of blood products; or 4)
led to death. Minor bleeding was classified as clinically overt bleeding that did not meet criteria for
major bleeding.

At the end of the six-month study, a total of 46 (13.6%) patients in the FRAGMIN arm and 62 (18.5%)
patients in the OAC arm experienced any bleeding event. One bleeding event (hemoptysis in a patient
in the FRAGMIN arm at Day 71) was fatal.
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. Table 12
Bleeding Events (Major and Any) (As treated population)l
Study period FRAGMIN OAC
200 IU/kg (max. 18,000 IU) s.c. FRAGMIN 200 [U/kg (max
once daily x 1 month, then 150 18,000 IU) s.c. once daily x 5-7
[U/kg (max. 18,000 [U) s.c. once days and OAC for 6 months
daily x 5 months (target INR 2 to 3)
Number | Patients Patients | Number | Patients |. Patients
at risk with with Any at risk with with Any
Major Bleeding Major Bleeding
Bleeding n (%) Bleeding n (%)
n (%) n (%)

Total during 338 19 (5.6) 46 (13.6) 335 12 (3.6) 62 (18.5)
study ‘

Week 1 338 4(1.2) 15 (4.4) 335 4(12) 12 (3.6)

Weeks 2-4 332 9 (2.7) 17 (5.1) 321 1(03) | 1237

“Weeks 5-28 297 9 (3.0) 26 (8.8) 267 8(3.0) | 40(15.0)

I patients with multiple bleeding episodes within any time interval were counted only once in that interval. However,
patients with multiple bleeding episodes that occurred at different time intervals were counted once in each interval in
which the event occurred. ’

Thrombocytopenia

See WARNINGS; Thrombocytopenia.
Other

Allergic Reactions

Allergic reactions (i.e., pruritus, rash, fever, injection site reaction, bulleous eruption) and skin necrosis
have occurred rarely. A few cases of anaphylactoid reactions have been reported.

Local Reactions

Pain at the injection site, the only non-bleeding event determined to be possibly or probably related to
treatment with FRAGMIN and reported at a rate of at least 2% in the group treated with FRAGMIN,
was reported in 4.5% of patients treated with FRAGMIN 5000 [U once daily vs 11.8% of patients
treated with heparin 5000 IU twice daily in the abdominal surgery trials. In the hip replacement trials,
pain at injection site was reported in 12% of patients treated with FRAGMIN 5000 IU once daily vs
13% of patients treated with heparin 5000 U three times a day. '

Ongoing Safety Surveillance

Since first international market introduction in 1985, there have been more than 15 reports of epidural
or spinal hematoma formation with concurrent use of dalteparin sodium and spinal/epidural anesthesia
or spinal puncture. The majority of patients had postoperative indwelling epidural catheters placed for
analgesia or received additional drugs affecting hemostasis. In some cases the hematoma resulted in
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long-term or permanent paralysis (partial or complete). Because these events were reported voluntarily
from a population of unknown size, estimates of frequency cannot be made.

Post-Marketing Experience

Skin necrosis has occurred rarely. There have been isolated cases of alopecia reported that improved
on drug discontinuation. -

OVERDOSAGE
Symptoms/Treatment

An excessive dosage of FRAGMIN Injection may lead to hemorrhagic complications. These may
generally be stopped by the slow intravenous injection of protamine sulfate (1% solution), at a dose of
1 mg protamine for every 100 anti-Xa [U of FRAGMIN given. A second infusion of 0.5 mg protamine
sulfate per 100 anti-Xa [U of FRAGMIN may be administered if the APTT measured 2 to 4 hours after
the first infusion remains prolonged. Even with these additional doses of protamine, the APTT may
remain more prolonged than would usually be found following administration of conventional heparin.
1In all cases, the anti-Factor Xa activity is never completely neutralized (maximum about 60 to 75%).

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 subcutaneous
dose of 100,000 IU/kg of FRAGMIN to mice caused a mortality of 8% (1/12) whereas 50,000 [U/kg
was a non-lethal dose. The observed sign was hematoma at the site of injection.

DOSAGE AND ADMINISTRATION

Prophylaxis of Ischemic Complications in Unstable Angina and Non-Q-Wave Myocardial
Infarction

In patients with unstable angina or non-Q-wave myocardial infarction, the recommended dose of
FRAGMIN Injection is 120 IU/kg of body weight, but not more than 10,000 IU, subcutaneously (s.c.)
every 12 hours with concurrent oral aspirin (75 to 165 mg once daily) therapy. Treatment should be
continued until the patient is clinically stabilized. The usual duration of administration is 5 to. 8 days.
Concurrent aspirin therapy is recommcnded except when contraindicated.

Table 13 lists the volume of FRAGMIN, based on the 9.5 mL multiple-dose vial (10,000 [U/mL), to be
administered for a range of patient weights.

Table 13
Volume of FRAGMIN to be Administered by Patient Weight, Based on
9.5 mL Vial (10,000 IU/mL)

Patient
weight (Ib) <110 110to 131 | 132t0o 153 | 154to 175 | 176 to 197 | >198
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Patient

weight (kg) <50 50 to 59 60 to 69 70 to 79 80 to 89 >90
Volume of

FRAGMIN (mL) | 0.55 0.65 0.75 0.90 1.0 1.0

Prophylaxis of Venous Thromboembolism Following H'ip Replacement Surgery

Table 14 presents the dosing options for patients undergoing hip replacement surgery. The usual
duration of administration is 5 to 10 days after surgery; up to 14 days of treatment with FRAGMIN
have been well tolerated in clinical trials.

Table 14
Dosing Options for Patients Undergoing Hip Replacement Surgery
- - Dose of FRAGMIN to be Given Subcutaneously
Timing of 10 to 14 Hours | Within 2 Hours | 4 to 8 Hours Postoperative
First Dose Before _ Before After " Period’
of FRAGMIN Surgery Surgery Surgery’
Postoperative
Start 2500 U’ 5000 IU once
daily
Preoperative
Start - Day of
Surgery 2500 [U 2500 1U° 5000 IU once
daily
Preoperative
Start - Evening .
Before Surgery4 5000 U - 5000 [U 5000 IU once
' daily

1
2

Or later, if hemostasis has not been achieved.

Up to 14 days of treatment was well tolerated in controlled clinical trials, where the usual duration of
treatment was 5 to 10 days postoperatively.

Allow a minimum of 6 hours between this dose and the dose to be given on Postoperative Day 1. Adjust the
timing of the dose on Postoperative Day 1 accordingly.

Allow approximately 24 hours between doses.

3

4

Prophylaxis of Venous Thromboembolism Following Abdominal Surgery

In patients undergoing abdominal surgery with a risk of thromboembolic complications, the
recommended dose of FRAGMIN is 2500 U administered by s.c._injection once daily, starting 1 to 2
hours prior to surgery and repeated once daily postoperatively. The usual duration of administration is
5 to 10 days.

In patients undergoing abdominal surgery associated with a high risk of thromboembolic
complications, such as malignant disorder, the recommended dose of FRAGMIN is 5000 [U s.c. the
evening before surgery, then once daily postoperatively. The usual duration of administration is 5 to 10
days. Alternatively, in patients with malignancy, 2500 IU of FRAGMIN can be administered s.c. 1 to 2
hours before surgery followed by 2500 [U s.c. 12 hours later, and then 5000 IU once daily
postoperatively. The usual duration of administration is 5 to 10 days.
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Dosage adjustment and routine monitoring of coagulation parameters are not required if the dosage and
administration recommendations specified above are followed.

Medical Patients with Severely Restricted Mobility During Acute Illness

In medical patiénts with severely restricted mobility during acute illness, the recommended dose of -
FRAGMIN is 5000 IU administered by s.c. injection once daily. In clinical trials, the usual duration of
administration was 12 to 14 days.

Extended Treatment of Symptomatic Venous Thromboembolism in Patients with Cancer

In patients with cancer and symptomatic venous thromboembolism, the recommended dosing of
FRAGMIN is.as follows: for the first 30 days of treatment administer FRAGMIN 200 [U/kg total

. body weight subcutaneously (s.c.) once daily. The total daily dose should not exceed 18,000 IU. Table
15 lists the dose of FRAGMIN to be administered once daily during the first month for a range of
patient weights. ‘

Month 1
Table 15
Dose of FRAGMIN to be Administered Subcutaneously by Patient Weight during
the First Month .
Body Weight (lbs) Body Weight (kg) FRAGMIN Dose (1U)
(prefilled syringe) once daily
<124 <56 10,000
125 to 150 57 to 68 ) 12,500
151 to 181 : 69 to 82 15,000
182 to 216 ' 83 to 98 18,000
>217 ) >99 18,000
Months 2 to 6

Administer FRAGMIN at a dose of approximately 150 [U/kg, s.c. once daily during Months 2 through
6. The total daily dose should not exceed 18,000 IU. Table 16 lists the dose of FRAGMIN to be
administered once daily for a range of patient weights during months 2-6.

Table 16 -
Dose of FRAGMIN to be Administered Subcutaneously by Patient Weight during
_ . Months 2-6 .
Body Weight (Ibs) Body Weight (kg) FRAGMIN Dose (IU)
‘ (prefilled syringe) once daily

<124 <56 7,500

_ 125t0 150 57 to 68 10,000

151 to 181 69 to §2 12,500

182 t0 216 83 t0 98 15,000

>217 299 18,000
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L Background

Fragmin is a low molecular weight heparin which was approved on December 22,
1994 for use in prophylaxis of deep vein thrombosis (DVT) which may lead to
pulmonary embolism (PE) in patients undergoing hip replacement surgery who
are at risk of thromboembolic complications. On March 16, 2004 the sponsor
submitted Supplement-035 to add a new indication for the extended treatment of
symptomatic venous thromboembolism (VTE) to prevent recurrent VTE in
patients with cancer. The submission was supported mainly by one study entitled
"Randomized Comparison of Low Molecular Weight Heparin Versus Oral
Warfarin Therapy for Long-Term Anticoagulation in Cancer Patients with
Venous Thromboembolism" also known as the CLOT study. The proposed
dosage is 200 IU/kg (maximum 18,000 IU) subcutaneously once daily for one
month then 150 IU/kg (maximum 18,000 IU) subcutaneously once daily for an
additional five months. The first cycle review of this submission was completed
by Dr. Andrew Dmytrijuk on January 14, 2005. The supplement was given an
approvable action on January 14, 2005 and required that the sponsor provide a
summary and analysis by treatment duration and Fragmin dose of data from the
Fragmin safety database, including evaluations of hepatic transaminases, bilirubin
and other measures of liver function to assess the safety of Fragmin at doses and
for the duration proposed for the indication being sought. In addition, the sponsor
was to commit to post-marketing studies assessing the safety and efficacy of
Fragmin compared to oral anticoagulant for the extended treatment of
symptomatic VTE to reduce the frequency of recurrent VTE in patients with
cancer who have varying degrees of renal impairment; hematologic malignancies;
non-metastatic tumors and to address the use of Fragmin for the extended
treatment of symptomatic VTE in pediatric patients. The sponsor provided a full
response to the letter on September 15, 2005. The second cycle review of this
submission was completed March 8, 2006. The sponsor was issued a "Not
Approvable" letter for the supplement on March 14, 2006 citing as the major
deficiencies:

e The data did not provide sufficient evidence of the safety of
Fragmin for the proposed indication. Specifically the supplied data
did not rule out a clinically important association of Fragmin with
a mortality disadvantage when compared to oral anticoagulation
due to the open label design of the study.

e Compliance with the proposed treatment duration was limited.
Approximately 50% of the randomized patients completed the
assigned study drug regimens.

e The major safety finding related to an excess in study drug
discontinuations due to death in the Fragmin group (17.5%)
compared to the oral anticoagulant group (6.3%). Other safety
observations related to numerically higher rates of major bleeding
and thrombocytopenia among patients in the Fragmin group.
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o The excess of patients in the Fragmin group who discontinued the
assigned study drug regimen due to death provided evidence that
Fragmin may have contributed to an excess in “on treatment”
mortality even though the overall cumulative mortality rates were
similar between the two study groups.

e The rates of “on treatment” deaths were similar to those for the
rates of first VTE recurrence and raised the possibility that the
study’s primary endpoint result may have been confounded by the
imbalance in “on treatment” deaths.

On September 6, 2006 the Division of Medical Imaging and Hematology Drug
Products (DMIHP) presented the review of this submission to the Oncologic
Drugs Advisory Committee (ODAC) on September 6, 2006. At this meeting the
division presented these concerns and in particular its concern regarding the
disparity of all cause mortality between the Fragmin arm (59/338, 17%) and the
control arm (21/335, 6%) of the study which occurred while patients were on
Fragmin therapy. Overall there were 131/338, 39% deaths in the Fragmin arm
compared to 137/335, 41% deaths in the control arm during the six-month study
period. The ODAC did not regard the study drug discontinuation due to death finding
as sufficient to preclude the approval of the application until the issue was resolved with
additional clinical studies. The ODAC unanimously recommended approval of the
sponsor's proposed indication.

In this submission the sponsor responds to the “Not Approvable” letter dated
March 14, 2006. The sponsor states that consistent with the ODAC
recommendation that the totality of the CLOT study's safety and efficacy results
provide a benefit to risk relationship sufficient to warrant approval of this
supplemental marketing application, the sponsor maintains their position that the
results of the CLOT study demonstrate that for patients with cancer in
symptomatic VTE extended treatment with Fragmin significantly reduces the
recurrence of VTE compared to oral anticoagulant and has a favorable risk/benefit
profile. Based on this conclusion the sponsor submits revised product labeling.

A review of the safety update (covering October 31, 2003 to July 17, 2004) was
completed by Dr. Andrew Dmytrijuk as part of the S-035 NDA review. This
review revealed no new safety concerns for Fragmin at that time. On September
14, 2005 a safety update was provided by the sponsor that included safety
information from the sponsor’s clinical trials completed between October 31,
2003 and March 15, 2005 in order to support the S-035 submission. In the March
14, 2006 “Not Approvable” letter the FDA requested that the sponsor provide
another safety update which included data from all non-clinical and clinical
Fragmin studies regardless of indication, dosage form or dose level since the
previous safety update. In the current submission the sponsor provides an update
of the worldwide Fragmin database for any sponsor supported clinical trial that
had completed after the safety cutoff date for the last safety update, i.e. March 15,
2005 and the new cutoff date set as March 15, 2006. During this time period no
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new clinical studies were identified that investigated the use of Fragmin in the
proposed indication. The sponsor provides an update of safety information for
five studies that were completed during this time period that had indications
different from the current proposed indication:

e Use of Fragmin for VTE prophylaxis in medical patients in the primary
care setting

e Use of Fragmin for VTE prophylaxis in patients undergoing total knee
replacement

e Use of Fragmin for VTE prophylaxis in patients with ischemic cerebral
infarction

e Use of Fragmin for VTE prophylaxis in patients with diabetic nephropathy

e An analysis of the pharmacokinetics of Fragmin in patients with renal
insufficiency.

In addition, the sponsor provides a table of adverse events for these studies. The
number and types of adverse events are similar to what is currently listed in the
adverse events in Fragmin Label.

The sponsor reports that the total number of patients using Fragmin between
March 2005 and March 2006 was'  ®® in the United States with an additional

®@ patients using Fragmin outside of the United States. The total number
of units dispensed in the United Sates was estimated to be over ©@ with
over ®® ynits dispensed outside the United States. From March 2005 to
March 2006 the sponsor reports that there were 317 cases reported to the
sponsor’s early alert safety program. Of the 317 cases, 26 cases were reported as
deaths. The sponsor states that the rate of ©® of deaths reported during March
2005 to March 2006 to the early alert program is similar to the 12.5% mortality
rate previously reported for the time period October 2003 to March 2005. There
were ten cases of death related to hemorrhage from the period of March 2005 to
March 2006. Thrombocytopenia was reported in 19 of the 317 cases. Renal
failure was reported in 2 of the 317 cases. A review of the provided safety update
for the Period of March 2005 to March 2006 reveals no new safety concerns.

In addition, in this submission the sponsor proposes two post marketing clinical
studies as post marketing commitments. The sponsor states that one study will
assess the safety of Fragmin administration for periods of time in excess of six
months. The sponsor proposes that this study will also assess the safety of
Fragmin use in patients with cancer and renal impairment including severe renal
impairment. The sponsor states that the second study will assess the safety and
efficacy of Fragmin in pediatric patients with cancer who require anticoagulation.
The sponsor provides protocol synopses for these proposed studies.

II. Conclusions
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A revision of the product label proposed by the sponsor is attached in appendix 1
of this review. The DMIHP proposed deletions are stricken through and additions
are double underlined. The indication sought by the sponsor for the treatment of
symptomatic VTE and to reduce the frequency of recurrent VTE in patients with
cancer should be approved using Fragmin in the above stated dosing regimen.

A review of the provided safety update reveals that no new clinical studies were
identified during this time period and no new safety concerns are raised by this
safety update. :

The sponsor should submit the final protocols for the proposed post marketing
studies. The first study should assess the safety of Fragmin administration for
periods of time in excess of six months and also assess the safety of Fragmin use
in patients with cancer and renal impairment including severe renal impairment.
The second study should assess the safety and efficacy of Fragmin in pediatric
patients with cancer who require anticoagulation and include all ranges of
pediatric patients.

111. Recommendations

The indication sought by the sponsor for the extended treatment of symptomatic
venous thromboembolism (VTE) to prevent recurrent VTE in patients with cancer
should be approved using Fragmin in the above stated dosing regimen.

The sponsor should submit the final protocols for the proposed post marketing
studies. The first study should assess the safety of Fragmin administration for
periods of time in excess of six months and also assess the safety of Fragmin use
in patients with cancer and renal impairment including severe renal impairment.
The second study should assess the safety and efficacy of Fragmin in pediatric
patients with cancer who require anticoagulation and include all ranges of
pediatric patients.
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I. Executive Summary

Fragmin (dalteparin sodium) is a low molecular weight heparin (LMWH) with
antithrombotic properties. The sponsor wishes to add the following indication to
the label:

o Extended treatment of symptomatic venous thromboembolism (VTE), i.e.,
either a proximal DVT and/or PE, to reduce the recurrence of VTE in patients
with cancer.

The dose proposed is Fragmin 200 [U/kg total body weight (maximum 18,000 IU)
subcutaneously once daily for the first month followed by 150 [U/kg (maximum
18,000 IU) subcutaneously once daily for the next 5 months for a total of 6
months of treatment.

The sponsor initially submitted supplement 035 for NDA 20-287 on March 16,
2004. The first cycle review for this supplement was completed by Dr. Andrew
Dmytrijuk on January 14, 2005. A letter was sent to the sponsor indicating that
the submission was approvable for the indication being sought on January 14,
2005. In the approvable letter the sponsor was asked to provide:

o A summary and analysis to assess the safety of Fragmin at the doses and
for the duration proposed for the indication being sought by treatment
duration and Fragmin dose including evaluations of hepatic transaminases,
bilirubin and other measures of liver function.

. A safety and efficacy study with Fragmin compared to an oral
anticoagulant (OAC) for the extended treatment of symptomatic VTE to
reduce the frequency of recurrent VTE in patients with cancer who have
varying degrees of renal impairment.

. A safety and efficacy study with Fragmin compared to an OAC for the
extended treatment of symptomatic VTE in patients with hematologic
malignancies.

. A safety and efficacy study with Fragmin compared to an OAC for the
extended treatment of symptomatic VTE to reduce the frequency of
recurrent VTE in patients with non-metastatic tumors. '

° A plan to address the use of Fragmin for the extended treatment of
symptomatic VTE in pediatric patients.

The sponsor was also asked to consider further studies to investigate how best to
transition patients from Fragmin to OAC should that change in therapy become
necessary for a patient. The sponsor was also asked to submit draft labeling
revised as indicated in the approvable letter dated January 14, 2005.

An additional concern, that of a higher treatment discontinuation rate of Fragmin
due to mortality compared to OAC was raised during this review. In the CLOT
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study there were 59/338, 17% deaths in the Fragmin arm compared to 21/335, 6%
deaths in the OAC arm while on treatment.

The sponsor replied to the approvable letter in a submission dated September 14,
2005. Additional responses to information requests regarding the September 14,
2005 submission were submitted on February 17, 2006 and March 1, 2006.

The sponsor’s response to concerns regarding Fragmin extended use in cancer
patients with renal impairment and in patients with hematologic malignancies is
acceptable. The analysis presented by the sponsor indicates that renally impaired
cancer patients treated with Fragmin had less recurrent VTE then OAC treated
renally impaired cancer patients. The discrepancy between the two treatment
arms in patients with hematologic malignancies with recurrent VTE can be
explained by differences in subject baseline characteristics and underlying VTE
risk factors. The sponsor has also acceptably responded to the issue regarding the
transition of patients from Fragmin to OAC.

The sponsor's proposed plan to evaluate pediatric patients using a
®@ of Fragmin in children who are at
®® is inadequate. The primary objective of
the study is to LIE)

. The sponsor should propose a new pediatric plan which
compares anti-factor Xa levels to VTE treatment efficacy and other clinical
outcomes such as bleeding and possible liver toxicity. In addition, this new study
in pediatric cancer patients should be limited to those patients with VTE and
stratify the patients according to underlying presence or absence of a CVL.

In addition, this review has indicated that there are additional concerns which are
.nonetheless important for this indication and drug namely:

. The sponsor should address concerns regarding the higher rate of
treatment discontinuation due to death in the Fragmin arm compared to the
OAC arm. Overall there does not appear to be a difference in the rate of
mortality between the two treatment arms over the course of the study and
at the 6 month and 12-month time points.

. The sponsor should perform another study which has a double blind,
double dummy design with sufficient numbers of patients enrolled to
determine the safety and efficacy of Fragmin for the indication being
sought. This is due to the fact that the open label design of the study may

- have had an impact on the rate of discontinuation of Fragmin due to
mortality i.e., there were possibly more discontinuations due to death in
the Fragmin arm because of a tendency to continue these patients on
treatment with Fragmin for a longer period of time compared to OAC.
Any studies performed in patients with non-metastatic malignancies for
the current indication should be of similar design.
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Therefore the submission for this indication is not approvable.

Additional concern is raised due to the fact that the use of Fragmin for this
indication has been widely circulated in both peer reviewed and non-peer
reviewed publications. The sponsor should address this issue with a public
statement that Fragmin is currently not indicated for the extended treatment and
prophylaxis of VTE in patients with cancer.

IL Background

Fragmin (dalteparin sodium) is a low molecular weight heparin (LMWH) with
antithrombotic properties. Fragmin is currently approved for the following
indications: '

Fragmin is indicated for the prophylaxis of ischemic complications in unstable
angina and non-Q-wave myocardial infarction, when concurrently administered
with aspirin therapy.

Fragmin is also indicated for the prophylaxis of deep vein thrombosis (DVT),
which may lead to pulmonary embolism (PE):

. In patients undergoing hip replacement surgery;

. In patients undergoing abdominal surgery who are at risk for
thromboembolic complications;

. In medical patients who are at risk for thromboembolic complications due

to severely restricted mobility during acute illness.

The sponsor wishes to add the following indication to the label:

. Extended treatment of symptomatic venous thromboembolism (VTE), i.e.,
either a proximal DVT and/or PE, to reduce the recurrence of VTE in patients
with cancer.

The dose proposed is Fragmin 200 [U/kg total body weight (maximum 18,000 IU)
subcutaneously once daily for the first month followed by 150 IU/kg (maximum
18,000 IU) subcutaneously once daily for the next 5 months for a total of 6
months of treatment.

The sponsor initially submitted supplement 035 for NDA 20-287 on March 16,
2004. The first cycle review for this supplement was completed by Dr. Andrew
Dmytrijuk on January 14, 2005. A letter was sent to the sponsor indicating that
the submission was approvable for the indication being sought on January 14,
2005. In the approvable letter the sponsor was asked to provide summary and
analysis by treatment duration and Fragmin dose of from the Fragmin safety
database, including evaluations of hepatic transaminases, bilirubin and other
measures of liver function to assess safety of Fragmin at the doses and for the
duration proposed for the indication being sought. To more accurately assess
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possible risk, information on higher doses and longer treatment durations from
studies where patients are not chronically ill should be summarized separately
from information from chronically or severely ill patients. Also, the sponsor was
asked to commit to conduct the following post marketing studies:

® A safety and efficacy study with Fragmin compared to an oral
anticoagulant (OAC) for the extended treatment of symptomatic VTE to
reduce the frequency of recurrent VTE in patients with cancer who have
varying degrees of renal impairment.

. A safety and efficacy study with Fragmin compared to an OAC for the
extended treatment of symptomatic VTE in patients with hematologic
malignancies.

. A safety and efficacy study with Fragmin compared to an OAC for the
extended treatment of symptomatic VTE to reduce the frequency of
recurrent VTE in patients with non-metastatic tumors.

. A plan to address the use of Fragmin for the extended treatment of
symptomatic VTE in pediatric patients. ‘

The sponsor was also asked to consider further studies to investigate how best to
transition patients from Fragmin to OAC should that change in therapy become
necessary for a patient. The sponsor was also asked to submit draft labeling
revised as indicated in the approvable letter dated January 14, 2005.

In response to this approvable letter the sponsor submitted for a second cycle
review an information package dated September 14, 2005. In this package the
sponsor attempts to address the bullet points listed above. The sponsor submitted
no new studies, however, the sponsor performed post hoc analyses of the
information which was submitted for the first cycle review. This information was
generated from the CLOT (Randomized Comparison of Low Molecular Weight
Heparin Versus Oral Warfarin Therapy for Long-Term Anticoagulation in Cancer
Patients with Venous Thromboembolism) study (see review by Dr. A. Dmytrijuk
dated January 14, 2005). Additional responses to information requests regarding
the September 14, 2005 submission were submitted on February 17, 2006 and
March 1, 2006.

1. A safety and efficacy study with Fragmin compared to an oral anticoagulant
(OAC) for the extended treatment of symptomatic VTE to reduce the frequency of
recurrent VTE in patients with cancer who have varying degrees of renal
impairment.

The sponsor responded to the request for a study of Fragmin in cancer patients
with varying degrees of renal impairment as follows:

The sponsor states that the severity of illness in renally impaired cancer patients
combined with recruitment of such patients for oncology treatment protocols,
pose a hardship to the feasibility of such a study. Patients with renal impairment
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(serum creatinine > 3 times upper limit of normal (ULN)) were to be excluded
from the CLOT study. However patients with renal insufficiency less than this
were treated as well as those patients who developed renal insufficiency during
the course of treatment. The sponsor identified 162/676 patients (24%) in both
treatment arms of the CLOT study who had reduced renal function at baseline and
253/676 patients (37%) who had reduced renal function at baseline or during the
course of treatment based on estimated CRC L < 60 ml/min using the Cockroft-
Gault formula. The sponsor performed a post hoc review of the safety and
efficacy results in this population and submitted this information to address the
deficiency identified in the approvable letter.

In this analysis renal impairment was defined as CRCL. < 60 ml/min and was
further divided into moderate renal impairment if CRCL. > 30 and < 60 ml/min
and severe renal impairment if CRC L. <30 ml/min. Efficacy and safety analyses
were performed in a similar fashion to that of the CLOT study. The
demographics and baseline variables for the subgroups determined by treatment
and renal function are summarized below. "

Table 1. Baseline characteristics for thc subpopulations determined by treatment and renal
impairment.

Renal Impainment Normal Renal Function”
i OAC Daltepanin OAC
N=74 N=88 N=264 N=250
N | % N [ % N [ % N ] %
Age Distribution
< 65 years 25 338 20 227 157 595 162 648
>=65 years 49 662 68 773 107 403 88 352
Age Median [Range] 71.0[31.7-84.6] 73.9[38.6-89.3] 61.7[22.0—80.6] 61.1[279-86.1]
(yeats)
Weight Median 64.0[39 - 105] 65.0 [40 - 104] 755[41.0-1320] 75.0[45.128.0]
[Range] (kg)
Gender
Male 26 35.1 41 46.6 133 504 128 512
Female 48 64.9 47 53.4 131 496 122 488
Pedormance Status
(ECOG) 0 13 176 12 136 67 254 51 20.4
1 27 365 38 432 108 409 112 448
2 34 459 37 420 4 318 85 340
3 1 11 5 19 2 03
CRCL: {ml/min)
Median {Range]n
Normal' 90.4[60.0-233.5] 245 | 92.5[60.2-202.71 225
(CRCL>60) NA NA
Moderately Reduced NA NA
(30<XCRCL<60) 485[31.1-59.5165 | 47.8[31.5-59.7]182
Severely Reduced NA NA
(CRCL < 30)] 27.6[222-29419 26.5[21.0-29.6] 6
SRCR: (mg/dL)
Median [Range] n
Nommal | 1.0[06-12)35 10[0.7-12}45 0.8[0.3,1.2] 233 08[04,12]208
(SRCR<12)
Abnormal | 1.6[12-33]39 15[12-29]43 1312, 14]12 14{12,20]17
{SRCR >12)

Source Table Af and A2.
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A total of 2/74 (3%) renal impaired cancer patients compared to 15/88 (17%)
renal impaired cancer patients treated with Fragmin experienced at least 1
asymptomatic VTE during the 6 month study period. The comparison of the
cumulative probability of VTE recurrence over the 6 month study period between
the Fragmin and OAC arms was statistically significant (p=0.01). More renally
impaired cancer patients treated with Fragmin (21/87, 24%) compared to OAC
treated renally impaired cancer patients (15/74, 20%) experienced at least 1
bleeding episode during the treatment. However this difference was not
statistically significant. More Fragmin treated than OAC treated renally impaired
cancer patients experienced at least 1 major bleeding event. However the
comparison of cumulative probability of major bleeding events for the two
treatment arms was not statistically significant. The following table demonstrates
the results of the efficacy analysis and safety analysis in terms of first VTE
recurrence, any bleeding and major bleeding in cancer patients with renal
impairment.

Table 2. Comparison of treatment effects on 1% VTE recurrence (ITT), 1% any bleeding (AST) &
1* major bleeding (AST) in the patients with renal impairment.

* Lower Upper
Variable Treatment # # # P-value' | Hazard | Bound Bound
Patients Events Censored Ratio 95% CI1 95% CI
for HR for HR
VTE Dalteparin 74 2 72
=162) OAC 83 15 73 00111 0.148 0.034 0.647
Any Bleeding | Dalteparm 74 15 59 '
N=161) OAC 87 21 66 04658 0.781 0.402 1517
Major Bleeding | Dalteparm 74 7 67
N=161) OAC 87 6 8t 0.6511 1287 0432 3834
Source Listing 1.

Therefore, the post hoc analysis presented by the sponsor indicates that renally
impaired cancer patients treated with Fragmin had less recurrent VTE then OAC
treated renally impaired cancer patients. In addition, although there are
numerically more renally impaired cancer patients with any and major bleeding:
events, these differences were not statistically significant. The response provided
by the sponsor appears to be acceptable. A change in the labeling reflecting this
information can be seen in the attached draft labeling.

2. A safety and efficacy study with Fragmin compared to an OAC for the
extended treatment of symptomatic VTE in patients with hematologic
malignancies. '

The first cycle review of this submission revealed that in the CLOT study,
patients with hematologic malignancies had a higher rate of VTE in the Fragmin
arm (4/40, 10%) compared to the OAC arm (0/30, 0%). Other studies have found
that patients with hematological malignancies had an increased risk of VTE. In
particular, in a 3220 adult patient case-control study (entitled Multiple
Environmental and Genetic Assessment of Risk Factors for Venous Thrombosis),
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the authors found that overall, there was an increased risk and indeed one of the
highest risks of VTE associated with hematological malignancies (OR = 26.2,
95% CI=13.6-191.4)." The sponsor responds that the hematologic cancer
subpopulation in the CLOT study was too small to draw conclusions about
Fragmin's efficacy in that tumor type. The sponsor asserts that the CLOT study
was not designed to reach statistically valid conclusions in subpopulation
stratified by tumor type. The sponsor has provided a summary of demographics
and risk factors at baseline for the CLOT subpopulation with hematologic cancers
(see table below). The sponsor states that the two treatment arms for this
subpopulation are not balanced and this imbalance may explain the discrepancy in
the response to treatment.

Table 1
Subject Characteristics at Baseline for the Hematological Subpopulation

Dalteparin 0AC Total
N=40 N=30 N=70
N | % N | <% N | =%
| Age Distribution

< 65 years 240 60.0 110 36.7 350 50.0

>=65 years 16.0 40.0 190 63.3 350 50.0

| Age Median [Ranpe] (years) 61.2[26.1 —825] 708 {37.5—85.38] 64.7[26.1 —858]
Weight Median [Range] (kg) - 78.0[50 - 124] 74 5[43 - 123] 76.0 [43 - 124]
Gender - .

Male 31 775 18 60.0 49 70.0

Female 9 225 12 40.0 21 300

Performance Status (ECOG)

0 16 400 8 267 24 34.3

1 14 350 15 50.0 29 414

2 6 150 6 20.0 12 17.1

3 4 100 1 33 5 7.1

Tumor Type
Hematological Tumor 40 100 30 100 70 100
At least One 38 95.0 29 96.7 67 95.7
- Leukemia 8 200 4 133 12 17.1
- Lymphoma 27 675 17 56.7 44 629
- Multiple Myeloma 4 100 8 26.7 12 171
Not Reported 2 5.0 1 33 3 43
Hematological Tumor Status -
Bk in Cpeoglcte Remeasion 39 95.1 2 96.7 68 958
Complete Remission 2 49 1 33 3 42
Tumor Treatment (last 6 weeks)

Yes, at least one 35 875 22 733 57 81.4
Antineoplastic Medication 4 10.0 5 16.7 9 129
Palliative Treatment 34 85.0 18 60.0 52 743
Radiation 5 125 2 6.7 7 10.0
Surgery . . 1 33 1 14

No 5 12.5 8 26.7 13 18.6

Previous Episode of VTE

DVT QOnly 3 75 4 133 7 100

PE Only 1 25 1 14

Both 1 25 . p 1 14

No Previcus History of VTE 35 87.5 26 86.7 61 87.1

Qualifying Episode of VIE

DVT Only 28 70.0 21 700 49 70.0

PE Only 9 225 7 23.3 16 ~ 229

Both 3 7.5 2 67 5 7.1

Percentage was calculated using the nzmber of subjects with b logic tamors as denoms Note that some subjects have more than
one hematological tumor.

Pexcentage was calculated ueing the mamber of b logic tumors 35 denominator.
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Dalteparin OAC Total
N=40 N=30 N=70
N | % N | % N | =%
Transient Risk Factors for VIE
Major Surgery 4 100 2 6.7 ] 86
Central Venous Catheter 12 300 4 133 16 229
Hospitalization 10 250 12 400 2 314
None of the Above 21 525 15 500 36 514
Continuing Risk Factors for VIE
Paralysis or Hemtparesis 1 25 . N 1 14
Chronic Immobilization 4 10.0 5 167 9 129
Known Thrombophilia 2 5.0 1 33 3 43
Strong Family History of VIE 1 25 1 33 2 29
None of the Above 33 825 23 767 56 80.0
Other Risk Factors for VIE
Current Alcoho! Consumer 22 55.0 10 333 32 457
Current and/or Former Smoker 22 550 16 533 38 543
Cumently Receiving HRT } - 1 33 1 14
Other 2 5.0 1 33 3 43
None of the Above 11 27.5 10 333 21 300

The sponsor states that some of the differences in subject baseline characteristics
and risk factors between groups may explain some of the discrepancy in response
between the two treatment arms namely: ‘

Poor performance status (Eastern Cooperative Oncology Group (ECOG)
score of 3)) was more common in the Fragmin arm (10%) compared to the
OAC arm (3%).

Markers associated with more advanced disease were more common
within six weeks of enrollment in the Fragmin arm. These included less
use of anti-neoplastic medication and more palliative therapies including
radiation. ’

Risk factors such as, major surgery and central venous catheters,
associated with VTE were more common in the Fragmin arm compared to
the OAC arm.

The Fragmin arm had a higher incidence of patients with lymphomas
(27/40) compared to the OAC arm (17/30). The sponsor asserts that
lymphoma is the hematologic malignancy associated with the highest risk
for VTE. '

There were more current or former smokers in the Fragmin arm compared
to the OAC arm.

There were a higher proportion of males in the Fragmin arm.

The sponsor notes that the only factor which would bias the study results in favor
of the Fragmin arm was that in the OAC arm there was a higher median age.
However, higher age, in and of itself does not predispose patients to VTE.
Therefore, the fact that patients in the OAC arm had a higher median age would
not necessarily bias the results of the CLOT study in favor of Fragmin or against
Fragmin.
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The major risk factors for the 4 patients that had hematologic malignancies and
developed VTE can be described as follows:

. Patient 102063 (Fragmin) - This patient is a 58-year-old male with history
of chronic lymphocytic leukemia. The patient was a non-smoker with
ECOG performance status 2. However, this patient had limited mobility
somewhat worse than what is generally accepted to be in this performance
range. In addition the patient was on combination chemotherapy with
procarbazine and cyclophosphamide.

. Patient 402010 (Fragmin) - This patient is a 60-year-old male with a
history of non-Hodgkin's lymphoma which was in partial remission. The
patient was a non-smoker who had an ECOG performance status of 2.

The patient and did not have recent chemotherapy prior to study
randomization. However, this patient died the same day he was
randomized. The patient developed a fatal pulmonary embolism which
was confirmed on autopsy.

s Patient 501009 (Fragmin) - This patient is a 33-year-old male with history
of Hodgkin's disease with an ECOG performance status of 1. The patient
was a non-smoker; however, he weighed 107 kg. In addition to this risk
factor the patient had recent major surgery and was an inpatient who was
undergoing combination chemotherapy with doxorubicin, bleomycin,
vinblastine, vincristine and carmustine (BCNU).

® Patient 501016 (Fragmin) - This patient is a 32-year-old male with a
history of chronic myeloid leukemia. The patient had no other major risk
factors other than he was undergoing treatment with interferon.

The risk factors for the patients listed above and their clinical histories, other than
for patient 501016, support the sponsor assessment that the risk factors listed -
above may explain the discrepancy between the two treatment arms in the CLOT
study. However, differences in major risk factors between the 2 groups would
have been addressed by the randomization process. Nevertheless, patient 501016
would be the only patient for whom the risk factors that the sponsor indicates may
have caused the discrepancies in the two treatment arms were not present.
However, this patient was undergoing treatment for an active underlying
malignancy at the time of enrollment in the study.

The sponsor further states that a study of Fragmin for this indication, in a
hematologic cancer population, would be difficult to perform due to a possible
slow enrollment rate which could result in a failure to complete the study. The
sponsor states that the enrollment time for the clot study was 31 months to enroll
676 patients, 70 of which had hematologic cancers. In addition, the sponsor
asserts that enrollment would be further slowed because patients with hematologic
malignancies often choose to enroll in active chemotherapeutic investigations.
The sponsor concludes that these difficulties would pose significant problems in
completing a well controlled randomized study. Therefore, the sponsor proposes
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that the following wording be included in the labeling regarding Fragmin use in
patients with hematologic malignancies for the extended treatment of VTE:

. ®) @)

A review of this information provided by the sponsor appears to be acceptable.
This study had a slow rate of accrual of patients with hematologic malignancies.
A total of 70 patients were enrolled with hematologic malignancies. The CLOT
study enrolled the first patient on May 3, 1999 and the last patient completed the
study and all follow-up on April 9, 2002. In addition, there was a small number
of recurrent VTE events observed in the CLOT study overall (27/338, 8% in the
Fragmin arm compared to 53/338, 16% in the OAC arm). It would appear that a
study of the indication being sought for this subpopulation of patients with
hematologic malignancies would take a long time to complete or would be
underpowered. The sponsor further addressed the concern that patients with
hematologic malignancies might have an increased major bleeding risk because
these are also patients with likely high levels of thrombocytopenia due to
underlying problems with hematopoiesis in the submission date February 17,
2006.

The February 17, 2006 submission contains the sponsor’s response to the concern
for the possibility of increased bleeding risk in patients with hematologic
malignancies. The table below shows that the rate of major bleeding over the
course of treatment in patients with hematologic malignancies was negligible and
similar to that observed in the OAC patients. It is unlikely that patients with
hematologic malignancies treated with Fragmin for this indication would be at an
increased risk of major bleeding compared to those patients treated with the
control arm regimen. These results also support the conclusion that the higher
rate of mortality observed in the Fragmin on treatment group compared to the
OAC on was not due to, for example, unreported major bleeding.
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Table 17 2.2 Major Bleeds by Period: Subjects with Hematologic Cancer (As-Treated Poputation)

Daiteparin OAC
Study Period N=40 N=30
posticameny | P "
Hematologic | Patients Hematologic | Patienis
Cancerat | Wih Cancerat | With

Risk Bleeding | Rate Risk Bleeding | Rate
Week 1 40 o oo 30 1] 33
Week 2 38 1] 26 30 0] 00
Week 3 a7 0] o0 3o g 00
Week 4 37 0| oo - 30 4| 00
Week 5 36 0| oa a0 gl oo
Week 6 35 0] 00 30 1] 33
Week 7 32 0| 00 27 G| 00
Week 8-11 32 a| 00 27 g| 00
Week 12-35 31 0] 0a 25 0| o0

3. A safety and efficacy study with Fragmin compared to an OAC for the
extended treatment of symptomatic VTE to reduce the frequency of recurrent
VTE in patients with non-metastatic tumors.

In the CLOT study there were 298/338, 88% of patients with solid tumors in the
Fragmin arm compared to 308/338, 91% of such patients in the OAC arm. Of
these, 223/338, 66% and 223/338, 69% in the Fragmin and OAC arms,
respectively, had stage IV (metastatic) disease. There were 75/338, 22% and
76/338, 22% of patients with stage I (localized disease) to stage III (advanced
localized disease) in the Fragmin and OAC arms, respectively. In terms of VTE
recurrence in patients with non-metastatic cancer, there were 7/75, 9% and 5/76,
6% patients in the Fragmin and OAC arms, respectively with VTE recurrence. In
response, the sponsor states that the original CLOT study design was not powered
to quantitatively assess the responses of small subgroups of patients. However,
the sponsor proposes a WE
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This response does not

appear to be acceptable. The proposed

4, A plan to address the use of Fragmin for the extended treatment of
symptomatic VTE in pediatric patients.

The sponsor responds to this Pediatric Research Equity Act of 2003 (PREA)
requirement by
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(b) (4)

The sponsor should propose to do a well-controlled randomized study
in pediatric cancer patients, stratifying those patients with CVL and excluding
those with arterial thromboembolic events, which correlates anti-factor Xa levels
with clinical outcomes. The treatment duration should be 6 months.

5. Additional concerns:

A. In the CLOT study there were 59/338, 17% deaths in the Fragmin arm
compared to 21/335, 6% deaths in the OAC arm while on treatment as is shown in
the table below. There were total of 131/338, 39% deaths in the Fragmin arm
compared to 137/335, 41% deaths in the OAC arm overall (combined on
treatment and off treatment) during the 6 month study period and this is also
shown the table below. There were 4/338, 1% deaths due to fatal VTE in the
Fragmin arm compared to 5/335, 2% deaths due to fatal VTE in the OAC arm.
There were 1/338, <0.01 percent deaths due to fatal bleeding in the Fragmin arm
compared to 0/335, 0% deaths due to fatal bleeding in the OAC arm.

Table 46. Summary of Deaths (As-treated Population)

Dalteparin OAC

N=338 N=335

Primary Cause of Oon Oft On off
Death Treatment | treatment | %! | Treatment | treatment | TOH
N | % | N| % | NJ| % | N|[%|N|%|NI%
Total 59 | 475 | 131 | 388 | 190 | 562 | 21 | 63 | 173 | 516 | 194 | 579

Patients with adjudicated reason of death {first 6 months)

All 59 [ 175 | 72 | 213 | 131 [ 388 | 21 | 63 | 116 | 346 | 137 | 4089
Underiying cancer 54 | 160 | 65 | 192 | 119 | 362 | 14 | 42 | 110 | 328 | 124 | 370
Fatal PE 4 | 12 | 2 |06 | 6 |18 | 5 | 15| 3 | 08 | 8 | 24
_Fatal bleeding 1 |03 | 2 (66| 3 |00 | 8 |00 1 (03[ 1 |03
Other G |00 | 3 |09 | 3 |08 | 2 | 66| 2 [06 | 4|12

Patients without adjudicated reason of death (from 6 to 12 months}

All — —_ 59 | 175 | 59 | 175 | — — 57 [ 170 | 57 | 170
Underlying cancer — — 45 | 133 | 45 | 133 | — — 45 | 134 | 45 | 134
infection — — 5 15 5 15 | — — 3 08 3 09
Cardiac disorders — — 3 09 3 0.9 — — 1] 00 0 00
Renal disorders — — 3 09 | 3 09 — — 1 03 1 03
Respiratory disorders — — 1 03 1 03 — — 1 03 1 03
Fatal bleeding — — 0 00 [1] 00 — — 1 03 1 03
Other — — 1 03 1 03 — — 3 09 3 08
Uninown — — 1 63 1 03 — — 3 09 3 1K)

Abbreviations: OAC = oral anficoagulant
Source: Tables T7.13, and 79.7; Appendix 3.6.3

There were 2 patients in the OAC arm who died while on treatment of causes
other than underlying malignancy, bleeding or PE. Patient 102055 was a 57-year-
old female smoker with an underlying history of chronic obstructive pulmonary
disease and locally advanced non-small cell lung cancer. The patient's
performance status was ECOG 1. The patient was undergoing radiation therapy
to the left hilum and mediastinum along with combination chemotherapy
consisting of cisplatin and vinblastine. The patient developed neutropenia
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secondary to chemotherapy and died due to overwhelming sepsis as a result of the
neutropenia. Patient 203004 is a 75-year-old male with a history of
prolymphocytic leukemia. The patient's performance status was ECOG 1. The
patient was undergoing combination chemotherapy with vincristine and
cyclophosphamide. The patient was found to be hypoxic, hypothermic and
unresponsive at home. No further information to determine cause of death is
available.

There were 5 patients with either fatal PE or fatal bleeding in the Fragmin arm
and 7 patients with either fatal PE or fatal bleeding in the OAC arm. In addition,
there were 54/338, 16% deaths due to progression of malignancy in the Fragmin
arm compared to 14/335, 4% deaths due to progression of malignancy in the OAC
arm while on treatment. The higher overall death rate in the Fragmin arm
compared to the OAC arm is concerning. In addition, in the first cycle review it
was noted that both treatment arms were well-balanced with regard to ECOG
performance status, underlying presence of a solid tumor, stage IV (metastatic)
disease presence (see review by Dr. A. Dmytrijuk dated January 14, 2005).
Although more patients appear to have died in the Fragmin arm compared to the
OAC arm due to progression of malignancy, there is not a clear explanation for
the reason why more patients died in the Fragmin arm on treatment compared to
the OAC arm on treatment if both arms were well-balanced with regard to
malignancy and other malignancy related risk factors as noted above. From the
group of patients that died due to underlying cancer in the Fragmin arm, 4/54
patients had progression of their hematologic malignancy and appeared to have
died because of this. From the group of patients that died due to underlying
cancer in the OAC arm 2/14 had progression of their hematologic malignancy and
appeared to have died because of this.

Therefore, there remains a discrepancy between the treatment arms in terms of the
on treatment number of patients who died due to underlying cancer with solid
tumors (50/54 in the Fragmin arm and 12/14 in the OAC arm). The table below
shows the demographic background of the patients in either group. Discrepancies
in numbers in any category (other than average time on treatment) for the table
below should have been addressed by randomization and therefore are not the
underlying reason why there were more deaths in the Fragmin on treatment arm
than on the OAC on treatment arm. In the February 17, 2006 and March 1, 2006
submissions the sponsor states that the higher rate of discontinuations due to death
in the Fragmin arm compared to the OAC arm was due to the fact that patients in
the Fragmin arm were on treatment longer than patients in the OAC arm.
However, in the on treatment group with solid tumor malignancies who died,
there was only a 1.4 fold increase in the average number of days on treatment in
the Fragmin group compared to a 4.2 fold increase in the number of deaths in the
Fragmin treated patients with solid tumor malignancies.



NDA 20-287
Page 16 of 56

On Treatment Solid Tumor Group that Died due to Underlying Malignancy

Fragmin (n=50) OAC (n=12) Total (n=62)

n % n % n %
VTE 1 12 0 0 1 2
Recurrence
Major 2 4 10 0 2 3
Bleed :
Age<50 |5 10 3 25 8 13
Age>50 32 64 4 33 36 58
and <70 _
Age >70 13 26 5 42 18 29
Stage [I-1II |5 10 4 33 9 15
Stage IV 45 | 90 8 66 53 | 85
ECOG 0-1 |23 46 6 50 29 47
ECOG 2 27 54 6 50 33 53
On Active | 34 68 7 58 41 66
ChemoRx ‘
or XRT .
Inpatient | 24 48 7 58 31 50
Status at
VTE
Diagnosis
Current 12 24 5 42 17 27
Smoker or
Quit <lyr
Average 76 56
Number of
Days on
Treatment
Other |12 24 4 33 16 26
Major
Illness

However, survival in the CLOT study was estimated at 6 and 12 months after
randomization. The cumulative probability of death at both six and 12 months
was similar in the two treatment arms (at 6 months the cumulative probability of
death was 0.390 in the Fragmin arm and 0.411 in the OAC arm-(p=0.20) and at 12
months the cumulative probability of death was 0.561 in the Fragmin arm
compared to 0.580 in the OAC arm (p=0.38)). The figure below shows that the
time to death overall during the 12 months following randomization was similar
between the two treatment arms.
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Figure 2. Time-to-Death During the 12 Months Following
‘Randomi;ation - Kaplan-Meier Curves (ITT Population)
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The information provided by this figure is reassuring because there does not
appear to be a difference in the rate of mortality between the two treatment arms
overall. Nevertheless, there remains the concern that there was a higher rate of
discontinuation due to death in the on treatment Fragmin group compared to the
on treatment OAC group. In a teleconference held with the sponsor on February
7, 2006, the sponsor was asked to provide further analyses in an attempt to better
understand the discrepancy between the mortality rates between the treatment
arms. Responses to this concern were submitted on February 17, 2006 and March
1, 2006.

In subsequent submissions dated February 17, 2006 and March 1, 2006, the
sponsor responded to the recommendations listed above. The sponsor provided
the following table which attempts to address the reason why there was a higher
mortality rate while on treatment in the Fragmin on treatment group compared to
be OAC on treatment group for the intention to treat population.
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Table 1.6.1 Crude Death Rates (On-Treatment) 2t Each Study Period (ITT Population)

Datteparin (N=338) 0AG (N=338)

Period % #
{month} # of Crude # of Crude
of Subjects | Subjects Total Death of Subjects | Subjects Total Death
N |OnTreatment | Died* |Subjectmonths™ | Rate | N |On-Treatment | Died* |Subjectmonths™ | Rate
<1 338 338 17 31534 539[338] 335 11 29528 373
12 311 286 15 260.08| 577(304 262 3 24066 125
23 275 238 9 2799] 395(270 226 4 21051 190
34 249 217 4 211.00[ 1.90[242 192 3 18487 162
45 237 207 9 198.17| 454|221 180 0 17647 0.00
56 220 192 5 17760 282|211 173 0 160.16| 0.00
67 206 110 0 1249| 606|195 98 [} 18.16| 0.00
78 191 0 0 0.00 181 1 [1 079] 000
Totai |338 338 59 140268| 421[338 335 21 128690 163

*Deaths that occur within 1 day of study drug discontinuation are included in the on-treatment
death totals

**Subject-months equals total observation time for all subjects in the period. Observation time for
each subject equals time either until death or discontinuation of study medication.

Overall there were 59 patients who died on treatment in the Fragmin arm
compared to 21 patients who died on treatment in the OAC arm. Also the total
subject months (total observation time for all subjects in the period where
observation time for each subject equals the time until death or discontinuation of
study medication whichever came first) was 1402.68 for the Fragmin arm
compared to 1286.90 in the OAC arm. The crude death rate for the on treatment
group over the entire course of the study in the intention to treat population was
higher in the Fragmin arm compared to the OAC arm (4.21 compared to 1.63,
respectively). The number of patients that died in either study arm per month was
highest in the first month (17/338 patients in the Fragmin arm compared to 11/335
patients in the OAC arm). There were 72/338 patients who died off treatment in
the Fragmin arm compared to 116/338 patients who died off treatment in the
OAC arm. In addition the crude death rate (number of subjects per total subject-
months) for patients off treatment overall was slightly lower in the Fragmin arm
compared to the OAC arm (10.92 compared to 14.31). The sponsor states that a
change in anticoagulation therapy after discontinuation of study medication prior
to death for the 6 month treatment period occurred in 157 patients in the Fragmin
arm compared to 223 patients in the OAC arm as is shown in the table below.
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Table 1.7 Change in Anticoagulation Therapies After Discontinuation of Study Medication Prior
to Death: Six-Month Treatment Period

Dalteparin OAC
(N=338) (N=338)
Deaths 131 137
During Treatment ! 59 21
Off Treatment 72 116
Alternate Anticoagulation Therapies (pct) 23
None 74 (565) 64 (46.7)
LMWH 30(229) 47 (34.3)
UFH 7(53) 9 (6.6)
OAC 5(338) 34 (24.8)
OTHER 41 31.3) 69 (50.4)
Total Therapy Changes 157 223

1 Includes all deaths that occur within one day of study drug discontinuation

2 Patients may be included in more than one therapy category

3 Percentages are based on total deaths in category (numerator) and total deaths in period
(denominator)

Taken as a whole it appears that some of the explanation for the difference in
mortality rate between the two treatment arms for those patients who are on
treatment may be due to the fact that patients were on treatment longer in the
Fragmin arm than in the OAC arm and therefore more deaths occurred in the on
treatment group treated with Fragmin arm compared to the on treatment group
treated with OAC. Because this was an open label study, it would appear from
the sponsor’s table 1.7 (shown above) from the submission dated March 1, 2006,
that investigators were less likely to proceed with alternate therapies for
previously Fragmin treated patients compared to previously treated OAC patients.
- The sponsor states that patients that ultimately died during the “on-treatment”
period and who were in the palliative, end-of life setting for their underlying
cancer would potentially have their therapy managed differently. In this palliative
setting investigator selection of anticoagulant therapy in the terminal phase of
cancer may be biased by clinical factors such as vomiting, ability to swallow,
daily monitoring dietary status and other factors. From the reviewer generated
table above titled “On Treatment Solid Tumor Group that Died due to Underlying
Malignancy”, there were 34/50 patients that were on active therapy (either chemo
or radiation) at the time of entry into the study in the Fragmin arm compared to
7/12 such patients in the OAC arm. There were 16/50 and 5/12 patients in the
Fragmin and OAC arms, respectively, that were not undergoing any type of
anticancer therapy at the time of entry into the study from the on treatment solid
tumor group that died due to underlying cancer. However, the database provided
does not allow further characterization of these patients with regard to those that
were not initially on active anticancer treatment and subsequently stopped anti-
cancer therapy or those that were not on active anticancer treatment initially and
then went on anticancer treatment. Therefore, it is not possible to determine
‘which patients may or may not be considered truly managed palliatively with
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regard to their cancer treatment. Despite the fact that overall the mortality rate
over the entire course of the study was essentially the same (see above figure
entitled Time-to-Death Following Randomization — 12 month time period) and
the fact that Fragmin administration is approved as a safe and effective means of
VTE prophylaxis in the acute setting, there remains the problem of a higher
treatment discontinuation rate of Fragmin due to morality compared to OAC. In
this study of long term extended treatment of VTE, the discrepancy between the
two treatment arms in terms of the mortality rate while on treatment cannot be
explained by the number of fatal VTE events, fatal/miajor bleeding events or other
high grade adverse events (as will be discussed below) that occurred to patients in
the Fragmin arm of the CLOT study. Therefore, Fragmin should not be approved
for the indication being sought.

B. In order to address the issue regarding the safety concern of possible liver
toxicity with long-term exposure to Fragmin the sponsor was asked to provide an
analysis of the transaminase level by Common Toxicity Criteria (CTC) grade and
CTC grade > 3 for liver enzymes and bilirubin. At the monthly time points
starting from month 0 the sponsor was to include the number of patients at that
time point. The curves were to be generated from the Fragmin safety database.
Separate curves were to be generated for patients with chronic diseases and acute
severe illnesses. Since the CLOT study included patients that had, most likely,
the longest duration of exposure to Fragmin, the sponsor was to generate curves
for that study population separately as well. This information request was
communicated to the sponsor in the teleconference held on February 7, 2006. The
sponsor submitted their response on February 17, 2006.

In addition the February 17, 2006 submission contained information regarding the
potential for hepatic injury with long-term exposure to Fragmin. As was
suspected, the sponsor has stated that there are no studies and the Fragmin
database similar to the CLOT study in terms of high-dose long duration treatment
with Fragmin. Sponsor provided Kaplan-Meier curves for the time to first
elevation of aminotransferase (AST, ALT, ALP, and GGT) and total bilirubin at 6
months for CTC grades > 3. The curves indicate that Fragmin treated patients had
a slightly higher probability of elevated liver enzyme events and bilirubin over the
course of treatment but the differences between the 2 treatment arms were not
statistically significant. The table below indicates the number of events of
elevation of liver enzymes with CTC grade > 3 over 6 months.

Elevated Liver Function Events with CTC > 3 over 6 months*

Liver enzyme Fragmin n = 338 OAC n =338
AST 8 3

ALT 12 7

ALP 11 7

GGT 19 19

Bilirubin 10 5

* Reviewer table generated from February 17, 2006 submission pages 13-17.
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The data provided indicate that over a 6 month treatment period Fragmin may in a
small proportion of people cause elevation in hepatic enzymes or bilirubin but this
number was not significantly greater than that observed in patients treated with
OAC. There may also be some influence of elevation of liver function indicators
due to chemotherapy in both arms of the study. Over the course of the study the
sponsor reported that the only grade 4 level in hepatic enzymes was observed in
GGT and total bilirubin as is shown in the tables below.

T16.4 Incidence of Elevated Hepatic Enzymes: GGT

Dalteparin
ey . NCI CTC Grade
of. 0 1 2 3 4 >=3

Patents n| % |[n| % |n| % (n| % |n|%|n| %
Baseline 248 (88|35.5/90(36.3|34(13.7(32|129|4|1.6|36]|14.5
1 Week 204[45(22.181(39.7|45|22.1|25]12.3[8[3.9(33 16.2
1 Month 195|67(344(72|36.9|31}159(23|11.8{2|1.0|25|1238
3 Month 151|68(45.0(44129.1|125|166|11| 7.3|3|2.0|14| 93
6 Month 126 |60]47.6(39|31.0|15|11.9(10| 79|2|16[12] 95

T16.4 Incidence of Elevated Hepatic Enzymes: GGT

OAC
Study . '
Period No NCI CTC Grade
Of‘ 0 1 2 3 4 >=

Patients| n| % {n| % (n| % |n| % {n|%|n]| %
Baseline 226(76|33.6(87|38.5|34|15.0|18| 8.0|11/4.9|29{128
1 Week 173|46|26.6{68]39.3|27(156(21]12.1]{11|64]32|18.5
1 Month 164 |71|433|56(34.1|122{13.4{12| 7.3| 3|1.8|15] 91
3 Month 120(68|56.7|3831.7 6.7| 6] 50| 0/0.0| 6| 5.0
6 Month 99|58|58.6(29|29.3| 4| 40| 6| 6.1| 2|2.0]| 8| 8.1

(o]
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T16.5 Incidence of Elevated Hepatic Enzymes: Total Bilirubin

Dalteparin
e . NCI CTC Grade
of. 0 1 2 3 4 >=
Patients| n | % (n|{ % |n|% n|%[n|%|n|%
Baseline 2891256|886|18|6.2|10|35|4(14|1(03| 5|1.7
1 Week 240217|904| 7(29] 8|3.3/5(2.1|3|1.3| 8/3.3
1 Month 2381220|1924| 8|34 5|21|4(1.7]1]|04| 5|21
3 Month 183[173(945| 6(3.3| 3{16(/0{00|1|05| 1{05
6 Month 150|138|920| 8|53 3|2.0|1]/0.7|0(0.0| 1|07
T16.5 Incidence of Elevated Hepatic Enzymes: Total Bilirubin
OAC
S| . NCI CTC Grade
of- 0 1 2 3 4 >=3
Patients| n | % [n| % |n|% |n|% |{n| % |n|%
Baseline 266|237189.1|18(68|4115(6123|1/04|7(26
1 Week 208|187|88.9|12/58|5|24(3|14|1|05( 4|19
1 Month 207 (192|928| 6(29|6129|2{10|1/05| 3|14
3 Month 1521145{954| 2|13|2|13(3{2.0{0(0.0] 3|2.0
6 Month 1201113(94.2| 5|42(211.7/0{0.0]0|0.0|] 0{0.0

The tables show that the number of patients with grade 4 elevations in GGT and
total bilirubin were small and did not have a likely impact on the discrepancy in
the mortality rate observed between the on treatment Fragmin group and the on
treatment OAC group. Also, the tables indicate that by the first week of therapy
with Fragmin some patients progressed to grade 4 elevations in GGT and total
bilirubin. There were an additional 4 patients by week 1 that had a grade 4 level
of GGT elevation compared to 0 additional patients in the OAC group that
developed grade 4 elevations in GGT. Similarly, there were an additional 2
patients by week 1 that had a grade 4 level of total bilirubin in the Fragmin group
compared to 0 additional patients in the OAC group that developed grade 4
_elevations in total bilirubin. It does not appear that the number of patients with
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grade 4 elevations in GGT and total bilirubin would have a significant impact on
the rate of discontinuation of Fragmin due to death. '

C. In the CLOT study there were 57/338, 17% of patients in the Fragmin arm
compared to 43/335, 13% of patients in the OAC arm that had a platelet count
<100,000/p1 and > 50,000/ul (moderate range thrombocytopenia). There were
also 19/338, 6% of patients in the Fragmin arm and 10/335, 3% of patients that
had a platelet count <50,000/ul (severe range thrombocytopenia). Furthermore,
platelet count decrease was the reason for treatment modification or interruption
in 27/338, 8% of patients in the Fragmin arm compared to 5/335, 2% of patients
in the OAC arm. There were 217/338, 64% of patients in the Fragmin arm
compared to 194/335, 58% of patients in the OAC arm that underwent concurrent
chemotherapy which may have impacted on the thrombocytopenia results from
the CLOT study. However in order to better understand the timing of the
thrombocytopenia and to possibly better understand if thrombocytopenia may
have impacted the mortality rate indirectly by decreasing the amount of
chemotherapy that a patient would have been exposed to, the sponsor was asked
to perform an additional analysis to show the time of onset of severe
thrombocytopenia by week for the entire 6 month study period. In addition, the
sponsor was asked to perform an analysis of the number of patients by treatment
group who had moderate thrombocytopenia and severe thrombocytopenia from
the time point of <1 month, > 1 month to < 6 months and 6 months to 12 months.
The sponsor was also to provide an analysis of the number of patients by
treatment group for the number of chemotherapy cycles prior to platelets falling
into the moderate range. These requests were communicated to the sponsor in the
teleconference held on February 7, 2006.

The February 17, 2006 submission contained information regarding the incidence
of thrombocytopenia as is shown in the table below.

Table T15.2 incidence of Onset of Plateiet Counts < 50,000/ul. by Period (ITT Population)

Dalteparin (N=338) OAC (N=338)
. # #
Study Period (month) of Subjects with of Subjects with
Platelet Platelet
N |Counis <50,000/uL{ % | N |Counts <50,000/uL| %

<1 month 338 1113.25|338 51148
>=1 month to < 6 months 302 10]3.31|301 ) 4133
>=6 months {o <= 12 months | 197 110.51] 191 0]0.00
Total 338 2216.51338 9|266

The table shows that overall there were 22 patients with platelet counts <
50,000/ul in the Fragmin arm compared to 9 patients that developed platelet
counts < 50,000/pl in the OAC arm. However, the sponsor states that in this
group of patients with platelet counts < 50,000/ul, there were only 13 in the
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Fragmin arm and 4 in the OAC arm that had interruptions due to platelet counts <
50,000/pl. This indicates that generally patients that should have had
interruptions in treatment with Fragmin did not have interruptions. This may be
due to the open label design of the study, ease of administration of study drug or
physician comfort with the safety of the drug. The fact that fewer than the
expected number of patients actually had interruptions indicates that indeed
physicians may have been less likely to discontinue or change therapy with
Fragmin even given the very ill nature of the majority of patients in this study.
However, as was described previously, in the on treatment group with solid tumor
malignancies who died, there was only a 1.4 fold increase in the number of days
on treatment in the Fragmin group compared to a 4.2 fold increase in the number
of deaths in the Fragmin treated patients with solid tumor malignancies.

D. In the approvable letter dated January 14, 2005, the sponsor was asked to
consider further studies to investigate how best to transition patients from
Fragmin to OAC should that change in therapy become necessary for a patient.
The sponsor responded by stating that issues of what questions are clinically
relevant for vitamin K antagonist OAC and who should undertake the design and
implementation of studies to explore these questions are not issues that they feel
they can address. In particular, the sponsor emphasizes that studies to explore the
issues surrounding transition from Fragmin to OAC should be undertaken by the
NDA holders for OAC or other parties that may wish to support specific research
projects in this area. This response appears to be acceptable.

E. Additional concern is raised due to the fact that the use of Fragmin for this
indication has been widely circulated in both peer reviewed and non-peer
reviewed publications.” The sponsor should address this issue with a public
statement that Fragmin is currently not indicated for the extended treatment and
prophylaxis of VTE in patients with cancer.

Therefore the indication being sought by the sponsor is not approvable primarily
due to the fact that there was higher rate of discontinuation of Fragmin due to
death in the Fragmin arm compared to the OAC arm in the CLOT study which
could not be explained. Although a longer duration of treatment in the Fragmin
arm may have allowed for more time for mortality events to-occur, this does not
fully explain the almost 4 fold higher rate of discontinuation of Fragmin due to
mortality in the CLOT study. There remains the possibility that Fragmin itself
may have impacted this mortality rate. The sponsor should perform a randomized
double blind, double dummy study in order to evaluate the safety and efficacy of
Fragmin for this indication.

III.  Conclusions
The sponsor has submitted a response to the approvable letter dated January 14,

2005. In this current submission the sponsor addresses some of the main points of
concern highlighted in that letter.



NDA 20-287
Page 25 of 56

The sponsor’s response to concerns regarding Fragmin extended use in cancer
patients with renal impairment and in patients with hematologic malignancies is
acceptable. The analysis presented by the sponsor indicates that renally impaired
cancer patients treated with Fragmin had less recurrent VTE then OAC treated
renally impaired cancer patients. The discrepancy between the two treatment
arms in patients with hematologic malignancies with recurrent VTE can be
explained by differences in subject baseline characteristics and underlying VTE
risk factors. The sponsor has also acceptably responded to the issue regarding the
transition of patients from Fragmin to OAC.

The sponsor's proposed plan to ®) @

The sponsor should perform a study in pediatric population with
Fragmin administration up to 6 months. Therefore, the sponsor's response to this
concern is not acceptable. The sponsor should propose a new pediatric plan
which compares anti-factor Xa levels to VTE treatment efficacy and other clinical
outcomes such as bleeding and possible liver toxicity. In addition, this new study
in pediatric cancer patients should be limited to those patients with VTE and
stratify the patients according to underlying presence or absence of a CVL.

In addition, this review has indicated that there are additional concerns which are

nonetheless important for this indication and drug namely:

® The sponsor should address concerns regarding the higher rate of
discontinuation due to death in the Fragmin arm compared to the OAC
arm. However, overall there does not appear to be a difference in the rate
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of mortality between the two treatment arms over the course of the study
and at the 6 month and 12-month time points.

. The sponsor should alter the currently proposed study to evaluate Fragmin
in the non-metastatic setting to be a randomized double blind, double
dummy study. This is due to the fact that the open label design of the
study may have had an impact on the rate of discontinuation of Fragmin
due to mortality i.e., there were possibly more discontinuations due to
death in the Fragmin arm because these patients were on treatment with
Fragmin for a longer period of time.

® Therefore the submission for this indication is not approvable.

IVv. Recommendations

The second cycle review has shown that the application for Fragmin for the
extended treatment of symptomatic venous thromboembolism (VTE) i.e., either a
~ proximal DVT and/or PE and to prevent recurrent VTE in patients with cancer is
not approvable. The primary reason for the not approvable recommendation is
the fact that there was an unexplained increased rate of discontinuation of
Fragmin compared to OAC due to death.

Before the application may be approved the sponsor should address the following

deficiencies:

® The sponsor should address concerns regarding the increased mortality
rate in the CLOT study in the Fragmin arm while on treatment compared
to the OAC arm while on treatment. The sponsor should perform another
study which has a double blind, double dummy design with sufficient
numbers of patients enrolled to determine the safety and efficacy of
Fragmin for the indication being sought. Any studies performed in
patients with non-metastatic malignancies for the current indication should
be of similar design.

. In order to satisfy PREA requirements the sponsor should propose a new
pediatric plan which compares anti-factor Xa levels to VTE treatment
efficacy and other clinical outcomes such as bleeding and possible liver
toxicity. In addition, this new study in pediatric cancer patients should be
limited to those patients with VTE and stratify the patients according to
underlying presence or absence of a CVL. The sponsor should submit a
final protocol for review.

Additional concemn is raised due to the fact that the use of Fragmin for this
indication has been widely circulated in both peer reviewed and non-peer
reviewed publications.” The sponsor should address this issue with a public
statement that Fragmin is currently not indicated for the extended treatment and
prophylaxis of VTE in patients with cancer.

Possible draft labeling is attached to this review for consideration if the sponsor
conducts a successful additional study as recommended above. The Clinical
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Trials section should also include results of the new study conducted for the
indication.
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EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

Dalteparin should be approved for the following indication:

Extended treatment of symptomatic venous thromboembolism (VTE including, both deep
vein thrombosis [DVT] and/or pulmonary embolism [PE]) to prevent recurrent VTE in
patients with cancer. The dose proposed is 200 IU/kg total body weight subcutaneously
once daily for the first month followed by 150 IU/kg subcutaneously once daily for the
next 5 months for a total of 6 months of treatment.

The rationale for this approval recommendation is based on the following information:

The efficacy of the proposed therapy as supported by the CLOT study, which was a
randomized, open-label, actively controlled, multicentef, multinational trial comparing a
current standard of care, dalteparin initially with subsequent oral anticoagulation (OAC)
to a novel regimen of dalteparin alone.

The safety of this regimen was supported by information from the CLOT study and the
overall weight of the safety record for dalteparin previously established.

1.2 Recommendation on Postmarketing Actions

1.2.1

1.2.2

123

Risk Management Activity

Usual post-marketing monitoring and reporting.

Required Phase 4 Commitments

A study of the effectiveness and safety of the use of dalteparin in patients with
hematological tumors who have developed VTE.

A study of the effectiveness and safety of the use of dalteparin in patients with non-
metastatic tumors who have developed VTE.

A study of the effectiveness and safety of the use of dalteparin in patients with cancer and
renal dysfunction who have developed VTE ‘

A study of the effectiveness and safety of the use of dalteparin in pediatric patients with
cancer who have developed VTE.

Other Phase 4 Requests

None requested.
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1.3 Summary of Clinical Findings

NDA 20287 is supported by the pivotal study identified by the protocol number 98-FRAG-069,
also known as the CLOT (Randomized Comparison of Low Molecular Weight Heparin versus
Oral Warfarin Therapy for Long Term Anticoagulation in Cancer Patients with Venous
Thromboembolism) study. The CLOT study was a phase 111, randomized, open-label, actively
controlled, multicenter, multinational trial comparing dalteparin alone to dalteparin followed by
OAC. The period of treatment was 180 days.

Dalteparin was first approved in Germany on August 26, 1985 as an anticoagulant for patients on
hemodialysis. Dalteparin was approved in the USA on December 22, 1994 for
thromboprophylaxis in abdominal surgery for patients at risk for thromboembolic complications.
Subsequently dalteparin was approved for: DVT prophylaxis in patients undergoing hip
replacement surgery (March 1999); prophylaxis of ischemic complications in unstable angina
and non-Q wave myocardial infarction when concurrently administered with aspirin (May 1999);
and DVT prophylaxis which may lead to PE in medical patients who are at risk for
thromboembolic complications due to restricted mobility during acute illness (November 2003).
Since it was first brought to market, an estimated ®@ patients have been prescribed
dalteparin. '

Post-Marketing safety surveillance was submitted in a report that covered the period from July 1,
1996 to November 29, 2001. A safety statement on adverse drug reactions was supplied and
covers the period February 1, 2002 to May 1, 2003. Serious and non-serious adverse events are
reported for the period covering May 1, 2003 to October 31, 2003. A safety update was also
submitted for the period October 31, 2003 to July 17, 2004. A search of DSS revealed no other
yearly reports, other than those listed here, that contained safety data. The above supplied post-
marketing safety data indicate that there was no new safety information that alters the
benefit/risk assessment of dalteparin for the already approved indications. The information that
is provided reveals that the most frequently reported adverse reactions include hemorrhage,
hematomas at the injection site, drug induced thrombocytopenia and elevation of liver
transaminases. Skin necrosis, immunologically mediated thrombocytopenia leading to arterial
and/or venous thrombosis or thromboembolism and allergic/anaphylactic reactions were also
reported but only very rarely. These events are similar to those that would be expected for the
LMWH class of drugs in terms of types and frequency of events.

1.3.1 Brief Overview of Clinical Program

Dalteparin is a low molecular weight heparin with anti-thrombotic activities. It acts by
increasing the activity of anti-thrombin III which, in turn, decreases the activity of factor Xa.
Inhibition of factor Xa retards the coagulation cascade and the formation of thrombin.
Dalteparin is administered as a subcutaneous injection. '

Dalteparin is currently ipdicated for:
» Thromboprophylaxis in abdominal surgery for patients at risk for thrombotic
complications.
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e Prophylaxis of DVT in patients undergoing hip replacement surgery who are at risk for
thromboembolic complications.

e Prophylaxis of ischemic complications in unstable angina and non-Q wave myocardial
infarction when concurrently administered with aspirin therapy.

e Prophylaxis of DVT which may lead to pulmonary embolism (PE) in medical patients
who are at risk for thromboembolic complications due to restricted mobility during acute
illness.

1.3.2 Efficacy

The sponsor submitted a single trial (CLOT, 98-FRAG-069) in support of the indication. The
main entry criteria for the study were age > 16 years old, a diagnosis of a documented active
malignancy (excluding basal cell or squamous cell carcinoma of the skin) and a current episode
of an acute, symptomatic, objectively verified proximal lower limb DVT and/or PE. Patients
were randomized in a 1:1 ratio to either the experimental or control arm. In the experimental
(dalteparin) arm, patients received dalteparin, 200 IU/kg subcutaneously (s.c.) daily (qd)
(maximum 18,000 IU) for 1 month, then dalteparin 150 IU/kg sc qd (maximum 18,000 IU) for
an additional 5 months. In the active control arm (OAC), patients received dalteparin, 200 IU/kg
sc qd (maximum 18,000 IU) for 5-7 days. This was overlapped with oral anticoagulation (OAC)
(vitamin K antagonists) until the INR reached 2.0-3.0. Patients in this arm then completed a total
of 6 months of therapy with OAC dosed to achieve a therapeutic INR of 2.0-3.0. Subjects were
randomized and treated at 48 sites in North America, Europe, Australia and New Zealand. The
primary outcome event was the recurrence of symptomatic VTE, defined as a symptomatic
objectively documented DVT of the leg(s) or PE occurring during the 6 month study period as
adjudicated by a Central Adjudication Committee (CAC). The VTE recurrence profile over time
for each treatment group was described using Kaplan-Meier methodology and was compared
using a two-sided log-rank test, allowing a type I error of 5% with the efficacy analysis set based
on the intention to treat population. Secondary outcomes included clinically overt bleeding and
death (overall mortality up to 6 months and 12 months post randomization). 676 patients were
enrolled in the trial with an equal distribution in each arm. Baseline characteristics and
prognostic factors were balanced between both arms. Most patients had solid tumors (90%) and
stage 1V disease (75%). The distribution of tumor types was comparable in the 2 arms of the
study, with the most common primary histology being breast, gastrointestinal and lung. At entry,
the qualifying VTE event in about 2/3 of patients was symptomatic proximal DVT only while
1/3 had both symptomatic proximal DVT and PE or PE alone. The duration of treatment was
slightly longer in the dalteparin patients than in the OAC patients [median (range): 176 (1-205)
days versus 167 (1-237) days, respectively]. Overall, 180 patients in the dalteparin arm and 163
patients in the OAC arm completed the full 6 months of treatment. A total of 27 (8.0%)
dalteparin patients and 53 (15.7%) OAC patients experienced at least 1 adjudicated, symptomatic
DVT and/or PE during the 6 month study period as shown in the figure below:
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Figure 2. Time to Fint Recurrent Addjodicated-Positive VIE During the 6 Month Study
Perimd - Kaplim-Meier Corves (81T Populativn)
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Patients randomized to the dalteparin arm showed a 52% reduction in the recurrence of

- symptomatic VTE that was statistically significant (p=0.0016). The incidence of recurrent VTE
was significantly less in the dalteparin arm (3.3%) versus (10.0%) OAC arm during the first 4
weeks of therapy suggesting a superior treatment effect of full dose dalteparin compared to
dalteparin followed by OAC. There was little difference (5.2% vs. 7.0%, respectively) in
recurrent VTE between the dalteparin and OAC arms during the period after 5 weeks.

Timing of Adjudicated VTEs (Intention to treat population)’

Study Period Dalteparin OAC
200 IU/kg (max. 18,000 1U) s.c. qd | Fragmin 200 [U/kg (max 18,000
x 1 mo, then 150 IU/kg (max IU) s.c. qd x 5-7 d and OAC for 6
18,000 IU) s.c. gd x 5 mo mo (target INR 2.0-3.0)
Number | Patients % Number | Patients | %
at Risk | with VTE at Risk | with VTE
Week 1 338 5 1.5 338 8 24
Weeks 2-4 331 6 1.8 327 25 7.6
Weeks 5-28 - | 307 16 52 284 20 170

"Three patients in the dalteparin group and 5 patients in the OAC group experienced more than 1 VTE over the 6
month study period. These patients were considered to have only 1 VTE.

The difference in treatment effect of dalteparin also remained statistically significant after the
sponsor adjusted for factors found to be prognostic for outcome e.g., the type of qualifying
thrombotic event at study entry (i.e., DVT or PE with or without DVT) as well as chronic (i.e.,
chronic immobilization, paralysis) or transient (i.e., surgery within the last 12 weeks, major
trauma) risk factors.

The type of qualifying event at study entry (DVT or PE) was not predictive of a different risk of
VTE recurrence over 6 months. - Analysis of the composite secondary endpoint of symptomatic
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lower limb first recurrent DVT, PE, or CVT [combined venous thromboembolism] at 6 months

supports the findings from the analysis of the primary efficacy endpoint. There was no

difference in the treatment arms with regard to the secondary endpoint of survival at 6 and 12

months. There did not appear to be a rebound effect after discontinuation of dalteparin therapy
. compared with OAC in the CLOT study.

1.3.3 Safety

The safety profile of dalteparin is reasonably well characterized. The sponsor states that an
estimated ®® patients worldwide have been prescribed dalteparin for a number of
indications related to treatments or prophylaxis of VTE. The objective of the CLOT study was
to address the poor outcomes experienced by many cancer patients with VTE by testing a new
treatment regimen of dalteparin compared to a current standard of care, namely that of a LMWH
combined with OAC. In the CLOT study the safety profile of dalteparin was comparable to the
control arm in terms of overall frequency of adverse events (AE’s), treatment discontinuations
for drug-related adverse events, and frequency of serious adverse events (SAE’s) including
treatment related SAE’s as seen in the table below.

Table 5. Overview of Frequency of Adverse Events and Serious Adverse Events - Any

Relationship or Drog Related (Evaluable Population)
Dalteparin 0AC
N=337 N=331 R
- F LI b 2 %__u
PRI Safh L 38l | AE e 183 ¥33
Pafhiests ik a1 3oost § stady drag bted AR 12 34 1 3y
Paticons with a1 209l § sadious alverse svent 154 412 147 444
Patizeds vith ol Bt 1 stody drag selsd ssbons advass - 39 B EF i ne

exst

© The ovaluable popelation instides 2l peiivals in the asaesalod populatios with sailadds adessse ovent Jollowap
infenngtion. ,

Bourses Tapke 191, Talte 9.2 Table 124 s Table T84 of CLOH Cholesd Stady Kepont Pdoilide 23010

Long term dalteparin treatment compared to OAC arm treatment was associated with a higher
frequency of increased hepatic transaminases (11.2% vs.7.9%), ecchymoses (8.9% vs. 5.1%) and
injection site reactions (11.6% vs. 3.0%). The frequency of > grade 3 toxicity was low and
rarely caused treatment discontinuation.

10
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The frequency of major bleeding is shown in the table below.

Timing of Adjudicated Major Bleedin

Events (As treated population)'

Study Dalteparin OAC
Period 200 IU/kg (max. 18,000 IU) s.c. qd x | Fragmin 200 IU/kg (max 18,000 IU)
1 mo., then 150 IU/kg (max 18,000 | s.c.qdx 5-7d and OAC for 6 mo
IU)s.c.qd x 5 mo (target INR 2.0-3.0)
Number at | Patients % Number at | Patients %
Risk with Risk with
Major Major
Bleeding Bleeding
Week 1 338 4 1.2 335 4 1.2
Weeks 2-4 | 332 9 2.7 321 1 03
Weeks 5- | 297 9 3.0 267 8 3.0
26

! Patients with multiple adjudicated major bleeding episodes within any time interval were counted only once in that
interval. However, patients with multiple adjudicated major bleeding episodes that occurred at different time
intervals were counted once in each interval in which the event occurred.

*Does not include one outlier in the OAC arm who received treatment for 33.9 weeks and had no VTE events.

A total of 22 and 13 major bleeding events occurred in the dalteparin and OAC arms
respectively. The frequency of at least one major bleeding event was higher in the dalteparin
arm (5.6%) than in the OAC arm (3.6%) (Fishers exact test, p=0.27). The majority of major
bleeding episodes in the dalteparin arm occurred in the first month (13 of 22 episodes) when the
higher dose of dalteparin was administered. There was a higher frequency of any bleeding
observed in the OAC arm (18.5%) than in the dalteparin arm (13.6%) (Fishers exact test,
p=0.09). Three patients in the dalteparin arm and 1 patient in the OAC arm experienced more
than one major bleeding event during treatment. One patient in the OAC arm was treated for a
period of 33.9 weeks.

‘Thrombocytopenia was reported as a treatment emergent adverse event in 37 (11%) of patients in
the dalteparin arm and 27 (8.2%) of patients in the OAC arm. Thrombocytopenia that was
considered to be directly related to dalteparin was reported in 15 (4.5%) of patlents in the
dalteparin arm and 7 (2.1%) of patients in the OAC arm.

Twenty seven of 338 (8.0%) patients in the dalteparin arm and 5 of 335 (1.5%) patients in the
OAC arm had treatment modification or interruption due to decreased platelet counts. Two cases
of antibody positive, heparin induced thrombocytopenia and 3 cases of drug related grade 3
(platelet counts < 50,000/mm3) thrombocytopenia were reported in the dalteparin arm. These
patients were also receiving chemotherapy with myelosuppressive potential at the time that these
events occurred. Overall 12 serious adverse events for thrombocytopenia were reported in the
dalteparin arm and 1 in the OAC arm.

Overall, a total of 190 of 338 (56.2%) dalteparin-treated patients and 194 of 335 (57.9%) OAC-
treated patients died over the entire 12 month period. The majority of deaths in each treatment

11
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