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/ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

h

Food and Drug Administration
Rockville, MD 20857

NDA 20-287/S-032

Pharmacia & Upjohn Company
Attention: Gregory A. Brier
Senior Regulatory Manager
7000 Portage Road
Kalamazoo, MI 49001

Dear Mr. Brier

Please refer to your supplemental new drug application dated February 7, 2003, received
February 10, 2003, 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 May 2, June 6 and December 5 and 10
(2 telefacsimilies), 2003.

This supplemental new drug application provides for the use of Fragmin® (dalteparin sodium) injection

_ for the prophylaxis of deep vein thrombosis (DVT), which may lead to pulmonary embolism (PE) in
medical patients who are at risk for thromboembolic complications due to severely restricted mobility
-during acute illness.

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.

The final printed labeling (FPL) must be identical to the enclosed labeling (text for the package insert)
and submitted labeling (package insert submitted December 10, 2003).

Please submit the FPL electronically according to the guidance for industry titled Providing Regulatory
Submissions in Electronic Format — NDA. Altemnatively, you may submit 20 paper copies of the FPL
as soon as it is available, in no case more than 30 days after it is printed. Please individually mount ten
of the copies on heavy-weight paper or similar material. For administrative purposes, this submission
should be designated "FPL for approved supplement NDA 20-287/S-032.” Approval of this
submission by FDA is not required before the labeling is used.
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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 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

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, HFD-410
FDA

5600 Fishers Lane
Rockville, MD 20857

- 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 Diane Moore, Regulatory Project Manager, at (301) 827-7476.

Sincerely,
{See appended electronic signature page}

Robert L. Justice, M.D., M.S.

Director

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

Center for Drug Evaluation and Research

Enclosure



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

Joyce Korvick
12/10/03 06:35:49 PM
for Dr. Robert Justice
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" dalteparin sodium injection

For Subcutaneous Use Only

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

The risk of these events is increased by the use of indwelling epidural catheters for 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 passive 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, or 10,000 anti-Factor Xa
international units (IU), equivalent to 16, 32, 48, or 64 mg dalteparin sodium, respectively. Each vial
contains either 10,000 or 25,000 anti-Factor Xa IU per 1 mL (equivalent to 64 or 160 mg dalteparin
sodium, respectively), for a total of 95,000 anti-Factor Xa IU 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
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residues as end groups) with an average molecular weight of 5000 and about 90% of the material
within the range 2000-9000. The molecular weight distribution is:

< 3000 daltons 3.0-15.0%
3000 to 8000 daltons . 65.0-78.0%
> 8000 daltons " 14.0-26.0%
Structural Formula

R-Hw SO Na
i = GOCH, o2 SO Ka
R oM R - COONS

i
Ro= GO R, = H

n =320

CLINICAL PHARMACOLOGY :
Dalteparin is a lJow 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 clotting time, e.g., activated partial
thromboplastin time (APTT).

Pharmacodynamics:

Doses of FRAGMIN Injection of up to 10,000 anti-Factor Xa IU administered subcutaneously as a
single dose or two 5000 IU 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 bid 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 TU were 0.19 + 0.04, 0.41 + 0.07 and 0.82 + 0.10 IU/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 IU/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
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hemodialysis, the mean terminal half-life of anti-Factor Xa activity following a single intravenous dose
0f 5000 TU 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.

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 IU/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
(1.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
o Angina
and Non-Q-Wave Mvocardial Infarction
Indication Dosing Regimen
FRAGMIN Placebo
: 1201U/kg/12 hrs.c. |[qgl2hrs.c.
. All Treated Unstable Angina and Non-Q-
Wave MI Patients 746 760
Primary Endpoints — 6 day timepoint
" Death, M1 13/741 (1.8%)' 36/757 (4.8%)
Secondary Endpoints — 6 day timepoint
Death, M, i.v. heparin, i.v. 59/739 (8.0%)" 106/756 (14.0%)
nitroglycerin,
‘Revascularization

_ ' 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 IU/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 1-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 1U 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 IU
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 2.0 to 3.0.
Treatment in both groups was then continued for 5 to 9 dayg postoperatively. Of the total enrolled
study population of 580 patients, 553 were treated and 550 Uinderwent 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 qd' s.c. qd’ oral
All Treated Hip Replacement
Surgery Patients 271 279
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 2/271 (0.7%) 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

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. tid, starting the moming 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 heparin
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(6/67 vs 18/69; p=0.012). Further, the incidence 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 IU 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 2.0 to 3.0. 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 afier surgery) and 489
received warfarin sodium. The mean age of the study population was 63 years (range 18 to 91 years)
and the majority 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 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 IU was superior to
placebo and similar to heparin in reducing the risk of DVT (see Tables 3 and 4).
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Table 3
Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thrombosis Following
Abdominal Surgery

: Dosing Regimen
Indication FRAGMIN Placebo
2500 IU qd s.c. qd s.c.
All Treated Abdominal Surgery 102 102
Patients
Treatment Failures in Evaluable
Patients
Total Thromboembolic Events 4/91 (4.4%)" 16/91 (17.6%)
Proximal DVT 0 5/91 (5.5%)
Distal DVT 4/91 (4.4%) 11/91 (12.1%)
PE 0 2/91 (2.2%)*

p-value = 0.008
Both patients also had DVT, 1 proximal and 1 distal

Table 4 ,
Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thrombosis Following
' Abdominal Surgery

Dosing Regimen
Indication FRAGMIN Heparin
. 2500 IU gd s.c. 5000 U bid s.c.
All Treated Abdominal Surgery 195 196
Patients :
Treatment Failures in Evaluable
Patients
Total Thromboembolic Events 7/178 (3.9%) 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 TU and 696 received 2500 IU. 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).
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Table §
Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thrombosis Following

Abdominal Surgery

) Dosing Regimen
Indication FRAGMIN FRAGMIN
2500 IU qgd s.c. 5000 IU gd s.c.
All Treated Abdominal Surgery 696 679
Patients’
Treatment Failures in Evaluable
Patients
Total Thromboembolic Events 99/656 (15.1%)2 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
111 or 1V), 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 1 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.
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‘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 1U g.d.,s.c. q.d. s.c.
All Treated Medical Patients During 1848 1833
Acute Iliness
Treatment failure in evaluable patients
(Day 21)' 42/1518 (2.77 %) 73/1473 (4.96 %)

DVT, PE, or sudden death

Total thromboembolic events (Day 21) 37/1513 (2.45 %) 70/1470 (4.76%)
Total DVT 32/1508 (2.12 %) 64/1464 (4.37%)
‘Proximal DVT 29/1518 (1.91 %) 60/1474 (4.07%)
Symptomatic VTE 10/1759 (0.57 %) 17/1740 (0.98 %)
PE 5/1759 ( 0.28 %) 6/1740 (0.34 %)
Sudden Death 5/1829 (0.27%) 3/1807 (0.17%)

'Defined as DVT (diagnosed by compression ultrasound at Day 21 + 3), confirmed
symptomatic DVT, confirmed PE or sudden death.
*p-value = 0.0015

INDICATIONS AND USAGE

e 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
Non-Q-Wave Myocardial Infarction).

¢ FRAGMIN is also indicated for the prophylaxis of deep vein thrombosis (DVT), which may lead to
pulmonary embolism (PE):
0 In patients undergoing hip replacement surgery;
0 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.

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 anti-platelet antibody in
the presence of FRAGMIN.

Patients undergoing regional anesthesia should not receive FRAGMIN for unstable angina or non-Q-
wave myocardial infarction due to an increased risk of bleeding associated with the dosage of
FRAGMIN recommended for unstable angina and non-Q-wave myocardial infarction.
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Patients with known hypersensitivity 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.

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 other anticoagulants, 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 clinical trials, thrombocytopenia with platelet counts of <100,000/mm® and <50,000/mm® occurred
in <1% and <1%, respectively. In clinical practice, rare cases of thrombocytopenia with thrombosis
have also been observed.

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.

Miscellaneous:

The multiple-dose vials of FRAGMIN contain benzyl 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 not be used in
pregnant women (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 patientg treated for unstable angina or non-Q-wave
myocardial infarction (see DOSAGE AND ADMINISTRATION).

Laboratory Tests:

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

. Drug/Laboratory Test Interactions:

Elevations of Serum Transaminases:

Asymptomatic increases in transaminase levels (SGOT/AST and SGPT/ALT) greater than three times
the upper limit of normal of the laboratory reference range have been reported in 1.7 and 4.3%,
respectively, of patients during treatment with FRAGMIN. Similar significant increases in
transaminase levels have also been observed in patients treated with heparin and other low molecular
weight heparins. Such elevations are fully reversible and are rarely associated with increases in
bilirubin. Since transaminase determinations are important in the differential diagnosis of myocardial
infarction, liver disease and pulmonary emboli, elevations that might be caused by drugs like
FRAGMIN should be interpreted with caution.

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 IU/kg (7080 IU/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 IU/kg (14,160 IU/m?) in
pregnant rats and 4800 IU/kg (40,800 TU/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.
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Nonteratogenic Effects:
Cases of “Gasping Syndrome” have occurred when large amounts of benzyl alcohol have been
administered (99-404 mg/kg/day). The multiple-dose vials of FRAGMIN contain 14 mg/mL of benzyl

alcohol. .

Nursing Mothers:

It is not known whether dalteparin sodium is excreted in human milk. Because many drugs are
excreted in human milk, caution should be exercised when FRAGMIN is administered to a nursing
mother.

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, 5204 patients were 65 years of age or _
older and 2123 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
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 IU 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 7 summarizes major bleeding events that occurred with FRAGMIN, heparin, and placebo in
clinical trials of unstable angina and non-Q-wave myocardial infarction.
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Table 7
Major Bleeding Events in Unstable Angina and Non-Q-Wave Mvocardial Infarction

Indication Dosing Regimen
Unstable Angina and FRAGMIN Heparin Placebo
Non-Q-Wave MI 120] IUkg/12h  |iv.and s.c? ql12hrs.c.
s.C.
. 1 . 3,4 .
Major Bleeding Events 15/1497 (1.0%) | 7/731 (1.0%) 4/760 (0.5%)

i
2

Treatment was administered for 5 to 8 days.

Heparin i.v. infusion for at least 48 hours, APPT 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 therapies were administered concurrently.
Bleeding events were considered major if: 1) accompanied by a decrease in hemoglobin of
22 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.

3
4

v Hip Replacement Surgery:

Table 8 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 8
Bleeding Events Following Hip Replacement Surgery
FRAGMIN vs Warfarin FRAGMIN vs Heparin
Indication Sodium
Hip Replacement Dosing Regimen. Dosing Regimexf
Surgery FRAGMIN Warfarin FRAGMIN Heparin
5000 IU qd s.c. | Sodium' oral 5000 IU qd 5000 U tid
(n=274% (n=279) s.C. s.C.
(@ =69% (n=69)
. Major Bleedmg 7/274 (2.6%) 17279 (0.4%) 0 3/69 (4.3%)
Events®
Other Bleeding Events’
Hematuria 8/274 (2.9%) 5/279 (1.8%) 0 0
Wound Hematoma 6/274 (2.2%) 0 0 0
Injection Site 3274 (1.1%) |NA 2/69 (2.9%) | 7/69 (10.1%)
Hematoma : ,
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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.

[ %3

w

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 22 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 TU once daily.

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

events were wound hematoma (one 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 9 summarizes bleeding events that occurred in clinical trials which studied FRAGMIN 2500 and

5000 IU administered once daily to abdominal surgery patients.

Table 9
Bleeding Events Following Abdominal Surgery
FRAGMIN vs Heparin FRAGMIN vs Placebo FRAGMIN vs FRAGMIN
Indication Dosing Regimen Dosing Regimen Dosing Regimen
bdomi FRAGM | Hepar | FRAGMI | Hepari | FRAGMI | Placeb § FRAGMI | FRAGMI

Surgery IN in N n N ° N N

gen . 2500 U 5000U 5000 TU 5000U 2500TU qd s.c. 2500 IU 5000 JU

gd s.c. bid s.c. qd s.c. bid s.c. gds.c. gd s.c. gds.c.

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%) (7.7%) (7.1%) (8.7%) (12.1%)
Wound 16/467 18/467 12/508 6/498 2779 2177 171030 4/1039
Hematoma (3.4%) (3.9%) (2.4%) (1.2%) (2.5%) (2.6%) (0.1%) (0.4%)
Reoperation Due 2/392 3/392 4/508 2/498 1779 1/78 2/1030 13/1038
to Bleeding (0.5%) (0.8%) (0.8%) (0.4%) (1.3%) (1.3%) (0.2%) (1.3%)
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%) (1.1%) (3.5%) (5.5%)

Medical Patients with Severely Restricted Mobility During Acute Illness:

Table 10 summarizes major bleeding events that occurred in a clinical trial of medical patients with
severely restricted mobility during acute illness.
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Table 10
Bleeding Events in Medical Patients with Severely Restricted Mobility During Acute
IlIness
Indication ] Dosing Regimen
Medical Patients with FRAGMIN Placebo
Severely Restricted 5000 IU q.d., s.c. g.d., s.c.
Mobility )
Major Bleeding Events' at 8/1848 (0.43%) 0/1833 (0%)
Day 14
Major Bleeding Events' at - | 9/1848 (0.49%) 3/1833 (0.16%)
Day 21

' Ableeding 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.

Thrombocytopenia: See WARNINGS: Thrombocytopenia.

Other:

Allergic Reactions:

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

Local Reactions:

Pain at 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 IU qd vs 11.8% of patients treated with
heparin 5000 U bid in the abdominal surgery tnials. In the hip replacement trials, pain at injection site
was reported in 12% of patients treated with FRAGMIN 5000 IU qd vs 13% of patients treated with
heparin 5000 U tid.

Ongoing Safety Surveillance:

Since first international market introduction in 1985, there have been nine reports of epidural or spinal
hematoma formation with concurrent use of dalteparin sodium and spinal/epidural anesthesia or spinal
puncture. Five of the nine patients had post-operative indwelling epidural catheters placed for .
analgesia or received additional drugs affecting hemostasis. The hematomas caused long-term or
permanent paralysis (partial or complete) in seven of these cases. One patient experienced temporary
paraplegia but made a full recovery, and one patient had no neurological deficit. Because these events
were reported voluntarily from a population of unknown size, estimates of frequency cannot be made.
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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 IU of FRAGMIN given. A second infusion of 0.5 mg protamine
sulfate per 100 anti-Xa JU 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.
In 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
53,000 TU/kg was a non-lethal dose. The observed sign was hematoma at the site of injection.

DOSAGE AND ADMINISTRATION

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 recommended except when contraindicated.

- Table 11 lists the volume of FRAGMIN, based on the 9.5 mL multiple-dose vial (10,000 IU/mL), to be
“administered for a range of patient weights.

Table 11
Volume of FRAGMIN to be Administered by Patient Weight, Based on 9.5 mL Vial
(10,000 IU/mL)
Patient weight (1b) <110 110 to 132to 154 to 176 to 2198
131 153 175 197
Patient weight (kg) <50 50t059 | 60to69 | 70to 79 | 80to 89 290
Volume of 0.55 0.65 0.75 0.90 1.00 1.00
FRAGMIN (mL)

Hip Replacement Surgery:

Table 12 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 w1th FRAGMIN

have been well tolerated in clinical trials.
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Table 12
Dosing Options for Patients Undergoing Hip Replacement Surgery
Timing of First - Dose of FRAGMIN to be Given Subcutaneously
Dose of 10 to 14 Hours Within 2 Hours 4 to 8 Hours Postoperative
FRAGMIN Before Surgery | Before Surgery | After Surgery’ Period *
Postoperative
Start 250010 ° 5000 IU qd
Preoperative -
Start - Day of
Surgery -~ - 2500IU 2500 TU 3 5000 IU qd
Preoperative
Start - Evening g
Before Surgery 5000 IU - 5000 IU 5000 TU qd
4

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.

Abdominal Surgery:

. In patients undergoing abdominal surgery with a risk of thromboembolic complications, the
recommended dose of FRAGMIN is 2500 IU 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
. 15 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 IU 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.

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 patients 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.

Administration:
FRAGMIN is administered by subcutaneous injection. It must not be administered by intramuscular

injection.
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Subcuianeous injection technique: Patients should be sitting or lying down and FRAGMIN
administered by deep s.c. injection. To ensure delivery of the full dose, do not expel the air bubble
from the prefilled syringe before injection. FRAGMIN may be injected in a U-shape area around the
navel, the upper outer side of the thigh or the upper outer quadrangle of the buttock. The injection site
should be varied daily. When the area around the navel or the thigh is used, using the thumb and
torefinger, you must lift up a fold of skin while giving the injection. The entire length of the needle
should be inserted at a 45 to 90 degree angle.

Parenteral drug products should be inspected visually for particulate matter and discoloration prior to
administration, whenever solution and container permit.

After first penetration of the rubber stopper, store the multiple-dose vials at room temperature for up to
2 weeks. Discard any unused solution after 2 weeks.

Instructions for using the prefilled single-dose svringes preassembled with passive needle guard devices:

_ Neodle guard device Syringe

Neadie shueld  Finger flange

Fixed dose syringes: Hold the syringe assembly by the open sides of the device. Remove the needle
shield. Insert the needle into the injection area as instructed above. Depress the plunger of the syringe
while holding the finger flange until the entire dose has been given. The needle guard will not be
activated unless the entire dose has been given. Remove needle from the patient. Let go of the
plunger and allow syringe to move up inside the device until the entire needle is guarded. Discard the
syringe assembly in approved containers.

Graduated syringes: Hold the syringe assembly by the open sides of the device. Remove the needle
shield. With the needle pointing up, prepare the syringe by expelling the air bubble and then
continuing to depress the plunger dewa to the desired dose or volume, discarding the extra solution in
an appropriate manner. Insert the needle into the injection area as instructed above. Depress the
plunger of the syringe while holding the finger flange until the entire dose remaining in the svringe
has been given. The needle guard will not be activated unless the entire dose has been given.
Remove needle from the patient. Let go of the plunger and allow syringe to move up inside the device
until the entire needle is guarded. Discard the syringe assembly in approved containers.

HOW SUPPLIED
FRAGMIN Injection is available in the following strengths and package sizes:

0.2 mL single-dose prefilled syringe, affixed with a 27-gauge x 1/2 inch needle and preassembled with
UltraSafe Passive™ Needle Guard* devices.
Package of 10:

2500 anti-Factor Xa IU NDC 0013-2406-91

5000 anti-Factor Xa IU ™~ NDC 0013-2426-91
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0.3 mL single-dose prefilled syringe, affixed with a 27-gauge x 1/2 inch needle and preassembled with
UltraSafe Passive™ Needle Guard* devices.
Package of 10:

7500 anti-Factor Xa IU NDC 0013-2426-01

1.0 mL single-dose graduated syringe, afﬁxed with a 27-gauge x 1/2 inch needle and preassembled
with UltraSafe Passive™ Needle Guard* devices.
Package of 10:

10,000 anti-Factor Xa IU NDC 0013-5190-01

3.8 mL multiple-dose vial:
25,000 anti-Factor Xa IU/mL NDC 0013-5191-01
(95,000 anti-Factor Xa IU/vial)

9.5 mL multiple-dose vial:
10,000 anti-Factor Xa IU/mL NDC 0013-2436-06
(95,000 anti-Factor Xa IU/vial)

~ Store at controlled room temperature 20° to 25°C (68° to 77°F) [see USP).
Rx only
U.S. Patent 4,303,651

- * UltraSafe Passive™ Needle Guard is a trademark of Safety Syringes, Inc.

Manufactured for: Pharmacia & Upjohn Company
A subsidiary of Pharmacia Corporation

Kalamazoo, Ml 49001, USA

By: Vetter Pharma-Fertigung

Ravensburg, Germany

(prefilled syringes)
Pharmacia N.V./S.A.
Puurs, Belgium
(multiple-dose vial)

[Updated version control code] [Updated revision date]
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Division Director Summary Review of a Supplemental New Drug Application

NDA: 20-287/8-032

Drug: Fragmin® (dalteparin sodium) Injection
Applicant: Pharmacia and Upjohn -

Date: December 3, 2003

This supplemental new drug application seeks approval of dalteparin for the indication of

prophylaxis of deep vein thrombosis (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. Dalteparin is already approved for the following

indications:

* “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...”

' ‘o “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;

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

Summary of Safety and Effectiveness .

The application is supported by a single, prospective, randomized, double-blind, parallel
group, placebo-controlled, multicenter study (the PREVENT study). To be eligible,
general medical patients must have had recent (< 3 days) restricted mobility defined as
confinement to bed during waking hours and must have been hospitalized for NYHA
Class III or IV heart failure, acute respiratory failure not requiring ventilatory support, or
other acute medical conditions associated with one or more predefined risk factors for
VTE. Patients were randomized (1:1) to dalteparin 5000 IU or placebo once a day s.c.
during Days 1 to 14. The primary efficacy endpoint was defined as at least one of the -
following within Days 1 to 21: asymptomatic DVT (diagnosed by compression
ultrasound), a confirmed symptomatic DVT, a confirmed PE or sudden death. A total of
3681 patients were randomized and treated (1848 dalteparin and 1833 placebo). The
mean age was 69 years, 92% were white and 52% were female. The major reasons for
hospitalization were NYHA heart failure (52%), acute respiratory failure (30%), and
acute infectious disease (37%). A total of 2991 patients were evaluable for the primary
endpoint (1518 dalteparin and 1473 placebo). Fragmin significantly reduced the
incidence of thromboembolic events by Day 21 (Table 1).

Adverse events were reviewed in detail by Dr. Ruyi He. The most significant drug-
related adverse event was major bleeding. A bleeding event was considered major if (1)
it was accompanied by a decrease in hemoglobin of 2 2 g/dL in connection with clinical



symptoms; (2) it was intraocular, spinal/epidural, intracranial, or retroperitoneal bleeding;
(3) 1t required transfusion of 2 2 units of blood products; (4) it required significant
medical or surgical intervention; or (5) it led to death. Major bleeding events by Day 14
and Day 21 were greater in the dalteparin arm than in the placebo arm (Table 2). Three of
the major bleeding events that occurred by Day 21 were fatal, all were due to
gastrointestinal hemorrhage. Two patients were in the dalteparin group and one was in
the placebo group. Two deaths from bleeding events occurred after Day 21. One patient
in the dalteparin group died on Day 71 (2 months after the last dose of dalteparin) of a
subdural hematoma and one patient in the placebo group died from a subarachnoid
hemorrhage that started on Day 55.

Table 1: Efficacy Summary

Fragmin 5000 IU g.d., s.c. Placebo q.d,, s.c.

Number of treated patients ) 1848 1833
Treatment failure in 42/1518 (2.77%) 73/1473 (4.96%)
evaluable patients (Day 21)’ '
Total thromboembolic
events (Day 21) 37/1513 (2.45%) 70/1470 (4.76%)
Total DVT 32/1508 (2.12%) 64/1464 (4.37%)

Proximal DVT 29/1518 (1.91%) 60/1474 (4.07%)

Symptomatic DVT 10/1759 (0.57%) 17/1740 (0.98%)

FE 5/1759 (0.28%) 6/1740 (0.34%)
Sudden Death 5/1829 (0.27%) 3/1807 (0.17%)

'Defined as DV (diagnosed by compression ultrasound at Day 21-24), confirmed
symptomatic DVT, confirmed PE, or sudden death.

>

“p value=0.0015

Table 2: Major Bleeding Events

Fragmin 5000 1U g.d., s.c Placebo g.d., s.c.
Major bleeding events at 8/1848 (0.42%) 0/1833 (0%)
Day 14
Major bleeding events at 9/1848 (0.49%) 3/1833 (0.16%)
Day 21

" Medical Officer Review

The medical officer review by Dr. Ruyi He was completed on November 12, 2003. Dr.
He recommended approval of the application with labeling changes. He also
recommended that the request for a waiver of pediatric studies be granted and that the
postmarketing database should be monitored for thrombocytosis to assess the possibility
of a direct causal relationship.




Medical Team Leader Memorandum

The medical team leader memorandum by Dr. Kathy Robie-Suh was completed on
November 24, 2003. Dr. Robie-Suh recommended that the application should be
approved. Because the population studied was similar to that of the enoxaparin
MEDENOX trial and because the enoxaparin indication is for patients with “severely
restricted mobility” she recommended that “severely” be added to the dalteparin
indication.

Statistical Review and Evaluation

The statistical review by Dr. Thomas Permutt was co‘mpleted on November 12, 2003. Dr.
Permutt concluded that “dalteparin was effective in reducing the incidence of venous
thrombo-embolic events in immobilized medical patients.” Dr. Permutt’s review
discussed the issues of missing data and the failure of the study to meet its pre-specified p
value of 0.001. Regarding missing data, he stated that

“Although the primary analysis is described as being on the basis of intent to
treat, about 20 percent of the patients did not have the ultrasonographic
evaluation, or had it but with inconclusive results. Thus, the number of patients
with missing data dwarfs the number of events. Some sensitivity analyses were
performed. If these patients were treated as not having events, rather than as
missing, the denominators were simply inflated, and the results were similar to
those in the primary analysis. If they were treated as having events, the results
were still statistically significant, but only because the number of missing
observations in the placebo group exceeded that in the dalteparin group.
Obviously the results could not withstand a worst-case analysis with placebo
patients imputed as not having events and dalteparin patients as having them.”

Regarding the prespecified p value he states that

“...the interpretation of a significant result at level 0.0015 need not be different if
a level of 0.001 was specified in the protocol than if it was not. The results are
significant at level 0.0015, for whatever that is worth.

What is worth here, I think, is strong evidence that dalteparin has the purported
effect of preventing venous thrombo-embolic events in this population. The
primary significance test is supported by evidence of consistent effects by sex,
age, and region. The conclusion of efficacy is also supported by evidence of
efficacy of dalteparin as an anticoagulant in other populations.”

CMC Review

The CMC review by Dr. Ali Al-Hakim was completed on October 28, 2003 and
recommended approval. A categorical exclusion for an environmental assessment
was found to be satisfactory.



Division of Scientific Investigations Inspection

No inspection was requested.

Advisory Committee Meeting

. There was no Advisory Committee Meeting for this application.
Conclusion

- I 'concur that the application should be approved. The applicant has submitted one
large, randomized, double-blind, placebo-controlled multicenter trial that
demonstrates a highly statistically significant effect on the primary endpoint of
treatment failure. The incidence of major bleeding is lower than that observed in
studies conducted for the other approved indications. As Dr. Permutt stated, the
adequacy of a single trial for approval of the indication is also supported by the
consistent effects by sex, age, and region. More importantly, the anticoagulant
effects of dalteparin are confirmed by the studies used to support the three
approved indications. Since as Dr. Robie-Suh pointed out, the populations in the
dalteparin and enoxaparin studies were similar, the language regarding
impairment of mobility should be the same in each label.

Recommendation

The application should be approved when the labeling is finalized.

{see appended electronic signature page}

Robert L. Justice, M.D., M.S.

Director, Division of Gastrointestinal and
Coagulation Drug Products

Office of Drug Evaluation III

Center for Drug Evaluation and Research
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REGULATORY PROJECT MANAGEMENT LABELING
Division of Gastreintestinal and Coagulation Drug Products
(DGICDP)

Application Number: NDA 20-287/SE1-032

Name of Drug: Fragmin® (dalteparin sodium, injection)

_ Sponsor: Pharmacia & Upjohn Company

Materials Reviewed: Package Insert (PI)

Submission Date:  February 7, 2003
Receipt Date: February 10, 2003

Background and Summary

Fragmin is a low molecular weight heparin (LMWH) approved December 22, 1994, for use in
the prophylaxis of deep venous thrombosis (DVT) which may lead to pulmonary embolism (PE)
in patients undergoing hip replacement surgery and in patients undergoing abdominal surgery
who are at risk for thromboembolic complications and for treatment of unstable angina and non-
Q-wave myocardial infarction.

- Efficacy Supplement-032 (SE1-032) was submitted on February 7, 2003 (received
- February 10, 2003) as a prior approval efficacy supplement to add a new indication for the

prophylaxis of deep vein thrombosis (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.

The most recently approved package insert (PI) for Fragmin is Labeling Supplement S-031

submitted January 14, 2003, received January 15, 2003, and approved June 30, 2003. The Final

Printed Labeling for S-031 was submitted July 18, 2003, received July 21, 2003, acknowledged

~ and retained November 6, 2003.

Review

The PI proposed for S-032 submitted February 7, 2003, received February 10, 2003, (no
identifying number) was compared to the FPL for S-031 submitted July 18, 2003, (received
July 21, 2003, acknowledge and retained November 3, 2003) identified as version control code
“5R6775 KV0404-13 818 312 008.” The proposed labeling for S-032 is identical to the
approved labeling acknowledged and retained November 6, 2003, under S-031 except for the
following:
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1. TRADENAME section

The sponsor has not included the name of the firm “Pharmacia” on the line following the
drug product tradename and established name Fragmin® (dalteparin sodium injection).

The deletion is editorial and accebtable.
II. CLINICAL TRIALS section

Following the subsection entitled, “Prophylaxis of Deep Vein Thrombosis Following
Abdominal Surgery in Patients at Risk for Thromboembolic Complications” the sponsor
added the following new subsection:

“Prophylaxis of Deep Vein Thrombosis in Medical Patients at Risk for
Thromboembolic Complications due to Restricted Mobility During Acute Illness:
In a double-blind, multi-center, randomized, placebo-controlled clinical trial, general
medical patients with 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 1V), acute respiratory failure not requiring

ventilatory support,. —_—
— The prophylactic effect was sustained through

Day 90.
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Table 6
Efficacy of FRAGMIN in the Prophylaxis of Deep Vein Thrombosis,
—in Medical Patients with Restricted Mobilityv during Acute Hiness
Dosing Regimen
Indication FRAGMIN Placebo
5000 JU e s.C, ———e_ S.C.
All Treated Medical Patients During Acute 1848 1833
Niness

re—

L

The Medical Officer should comment on this addition.
II1. INDICATIONS AND USAGE section

In the second paragraph, first sentence that begins, “FRAGMIN is also indicated for the
prophylaxis of deep vein thrombosis . . .” in the third sentence that reads, “In patients
undergoing abdominal surgery who are at risk for thromboembolic complications,” the
~ sponsor revised the period at the end of the sentence to a semicolon. The sponsor also
followed the third sentence that begins, “In patients undergoing abdominal surgery . . .”
with the following sentence: “In medical patients who are at risk for thromboembolic
~complications due to restricted mobility during acute illness.”

The proposed sentence adds a new indication to the labeling. The Medical Officer
should comment on the addition.

IV. WARNINGS section

A. In the Miscellaneous subsection, in the first sentence that reads “The multiple-dose
vial of FRAGMIN contains . . .” the sponsor added an “s” to the word “vial” to
indicate that FRAGMIN is now available in two multiple-dose vials.

The addition is editorial and acceptable.

B. In the Miscellaneous subsection, in the third sentence that reads, “Because benzyl
alcohol may cross the placenta, FRAGMIN preserved with benzyl alcohol should not
be used in pregnant women (see PRECAUTIONS, Pregnancy Category B.,
Nonteratogenic Effects). . . .” the sponsor has not bolded the phrase
“PRECAUTIONS, Pregnancy Category B., Nonteratogenic Effects.”
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The phrase should be bolded as in the approved labeling contained in S-031,
V. PRECAUTIONS section

A. In the Drug Interactions subsection, in the first sentence that reads “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),” the sponsor did not bold the phrase “PRECAUTIONS,
Laboratory Tests.”

The phrase should be bolded as in the approved labeling contained in S-031.

B. In the Nonteratogenic Effects subsection, in the second sentence that begins “The
9.5 mL multiple-dose vial of FRAGMIN . . .” the sponsor deleted the phrase “9.5
ml.,” added the letter “s™ to the word “vial” and deleted the letter “s” from the word
“contains™ so that the sentence reads as follows:

“The multiple-dose vials of FRAGMIN contain 14 mg/mL of benzyl alcohol.”
The revisions are editorial and acceptable.

C. The sponsor has not included the Geriatric Use subsection that follows the Pediatric
Use subsection in the approved labeling contained in S-011 (submitted
August 25, 1998, received August 26, 1998, refused to file September 14, 1998;
resubmitted February 4, 1999, received February 8, 1999; amended
December 4, 2001, received December 5, 2001; amended December 19, 2001,
received December 20, 2001; amended September 12, 2002, received
September 13, 2002; amended January 16, 2002, received January 17, 2003, approved
February 27, 2003; acknowledge and retained May 12, 2003). The following section
should be included in the labeling:

“Of the total number of patients in clinical studies of FRAGMIN, 2765 patients
were 65 years of age or older and 897 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 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)."

This section was added in S-011 (approved February June 27, 2003). The
sponsor should include this section in the PRECAUTIONS section of the PI.
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VI. ADVERSE REACTIONS section

A. Hemorrhage subsection

1. Unstable Angina and Noh-Q- Wave Myocardial Infarction sub-subsection

a.

In the first sentence that begins, “Table 6 summarizes major bleeding . . .” the
sponsor replaced the number “6” with the number “7” so that the sentence
reads “Table 7 summarizes major bleeding events that occurred with
FRAGMIN, heparin, and placebo in clinical trials of unstable angina and non-
Q-wave myocardial infarction.” :

The revision of the Table number realigns the order of the tables because of
the addition of the new Table 6 entitled “Table 6 Efficacy of FRAGMIN in
the Prophylaxis of Deep Vein Thrombosis, Pulmonary Embolism, or Sudden
Death in Medical Patients with Restricted Mobility during Acute Illness.”
The revision is editorial and acceptable.

In the Table entitled “Major Bleeding Events in Unstable Angina and Non-
Q-Wave Myocardial Infarction” the sponsor revised the Table number from
“6” to “7” to include the previously added new Table 6.

The revision is editorial and acceptable.

2. Hip Replacement Surgery sub-subsection

a.

In the first paragraph, the first sentence that begins, “Table 7 summarizes:” the
sponsor revised the table number “7” to “8” so that the sentence reads “Table
& 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.”

The revision was made to include the previously added new Table 6. The
revision is editorial and acceptable.

In the title of Table 7, the sponsor revised the number from “7” to “8” so that
the title reads “Table 8 Bleeding Events Following Hip Replacement
Surgery” :

The revision was made to include the previously added new Table 6. The
revision is editorial and acceptable.
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3. Abdominal Surgery sub-subsection

a. In the first sentence that begins “Table 8 summarizes bleeding events . . .” the
sponsor revised the number “8” to number “9” so that the sentence reads “Table 9
summarizes bleeding events that occurred in clinical trials which studied
FRAGMIN 2500 and 5000 IU administered once daily to abdominal surgery
patients.” '

The revision was made to include the pPeviously added new Table 6. The
revision is editorial and acceptable.

b. In the title of Table 8, the sponsor revised the number from “8” to “9” so that
the title reads “Table 9 Bleeding Events Following Abdominal Surgery”

The revision was made to include the previously added new Table 6. The
revision is editorial and acceptable.

4. Medical Patients with Restricted Mobility sub-subsection

The sponsor added the following section following the Abdominal Surgery sub-
subsection:

“Table 10 summarizes major bleeding events that occurred in a clinical trial of
medical patients with restricted mobility during acute illness.

Table 10
Bleeding Events in Medical Patients with Restricted Mobility
Indication ' Dosing Regimen
Medical Patients with Restricted | FRAGMIN Placebo
Mobility 5000 IU s.C. : s.c.
Major Bleeding Events' at Day 14 | 8/1848 (0.43%) 0/1833 (0%)
Major Bleeding Events' at Day 21 | 9/1848 (0.49%) 3/1833 (0.16%)

! Ableeding event was considered major if: 1) 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,
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and one patient died on day 71 (two months after receiving the last dose of
FRAGMIN) from a subdural hematoma.”

The Medical Officer should comment on this addition.

B. Other subsection

1.

Ongoing Safety Surveillance sub-subsection

The sponsor revised the paragraph under “Ongoing Safety Surveillance” sub-
subsection to update information on postmarketing spontaneous reports of spinal
hematomas. The paragraph was revised as follows. Additions are denoted with
double underlines and deletions are denoted with strikecutletters.

“Since first international market introduction in 1985, there have been six nine reports
of epidural or spinal hematoma formation with concurrent use of dalteparin sodium
and spinal/epidural anesthesia or spinal puncture. Five of the six nine patients had
post-operative indwelling epidural catheters placed for analgesia or received
additional drugs affecting hemostasis. The hematomas caused long-term or
permanent paralysis (partial or complete) in four seven of these cases. The-sixth One
patient experienced temporary paraplegia but made a full recovery, and one patient
had no neurological deficit. Because these events were reported voluntarily from a
population of unknown size, estimates of frequency cannot be made.

The Medical Officer should comment on t_hese revisions.

VIl. DOSAGE and ADMINISTRATION section

A. Unstable Angina and Non-Q-Wave Myocardial Infarction subsection

L.

In the second paragraph, first sentence that begins, “Table 9 lists . . .” the sponsor
revised the number “9” to the number “11” and added the phrase “based on the 9.5
mL multiple-dose vial (10,000 IU/mL),” after the word “FRAGMIN” so that the
sentence reads “Table 11 lists the volume of FRAGMIN, based on the 9.5 mL
multiple-dose vial (10,000 IU/mL), to be administered for a range of patient weights.

The revision of the table number realigns the order of the tables because of the
addition of the new Table 6 entitled “Table 6 Efficacy of FRAGMIN in the
Prophylaxis of Deep Vein Thrombosis, Pulmonary Embolism, or Sudden Death
in Medical Patients with Restricted Mobility during Acute Illness” and the new
Table 10 entitled “Bleeding Events in Medical Patients with Restricted
Mobility.” The revision is editorial and acceptable.

In Table 9 entitled “Volume of FRAGMIN to be Administered by Patient Weight,”
the sponsor revised the table number from “9” to “11” and deleted the footnote that
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reads “calculated volume based on the 9.5 ml multiple-dose vial (10,000 anti-Factor
XaIU/mL)”

a. The revision of the table number realigns the order of the tables because of

the addition of the new Tables 6 and 10. This is an editorial revision and is
acceptable.

. The sponsor added the information in the deleted footnote to the sentence

prior to the new Table 11. The sponsor noted in the submission that 1)
because the volumes required to obtain the doses for the 9.5 mL vial in the
table are much smaller for the 3.8 mL vial, 2) because the increments in the
volume for weight differences for the 3.8 mL vial are very small, and 3)
because it would be difficult to draw a dose accurately for the 3.8 mL vial
unless a 0.5 mL tuberculin syringe is used, they did not add the volumes for
the 3.8 mL vial to the table, but decided to emphasize that the volumes are
only for the 9.5 mL vial. The Medical Officer should comment on the
inclusion and placement of the information.

B. Hip Replacement Surgery‘subsection

1.

In the first paragraph, first sentence that reads “Table 10 presents the dosing options
for patients undergoing hip replacement surgery,” the sponsor revised the table
number from “10” to “12.”

The revision of the table number realigns the order of the tables because of the
addition of the new Tables 6 and 10. The revision is editorial and acceptable.

In the title of Table 10, the sponsor revised the number from “10” to “12” so that
the title reads “Table 12 Dosing Options for Patients Undergoing Hip
Replacement Surgery.”

The revision of the table number realigns the order of the tables because of the
addition of the new Tables 6 and 10. The revision is editorial and acceptable.

C. Medical patients with Restricted Mobility subsection

Following the Abdominal Surgery subsection, the sponsor added the following Medical
"Patients with Restricted Mobility subsection:

“In medical patients with restricted mobility during acute illness, the
recommended dose of FRAGMIN i1s 5000 IU admuinistered by s.c. injection once
daily. In clinical trials, the usual duration of administration was 12 to 14 days.”

The Medical Officer should comment on the new section.
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D.

Administration subsection, Instructions for using the prefilled single-dose syringes
preassembled with passive needle guard devices sub-subsection, Graduated syringes
sub-sub-subsection

In the first paragraph, third sentence that begins, “ Prepare the syringe by . . .” the

sponsor changed the case in the word “Prepare” from capital letter to lower case and
added the phrase “With the '—— , > prior to the word
“Prepare” so that the sentence reads * With the — — -
prepare the syringe b : the plunger down to the desired dose or volume,
discarding the extra solution in an appropriate manner.”

The Medical Officer should comment on the proposed revision.

Conclusions

1. The following revisions to the PI submitted February 7, 2003 (received
February 10, 2003) are editorial and acceptable: 1., IV.A., V.B.,, VL, A.1.-3,, VILA.1.,
V11.A.2.a., VIL.B.1.-2.

The following items should be reviewed by the Medical Officer: II., III., VI.A 4., VLB,

VILA.2.b., VII.C.-D.

3. The following items should be conveyed to the sponsor: IV. B., V.A,, V.C.,

4. This labeling supplement could be approved pending comments from the Medical
Officer and incorporation of the PRECAUTIONS section, Geriatric Use subsection and
‘minor editorial revisions.

Diane Moore, B.S.
Regulatory Health Project Manager

Julieann DuBeau, MSN, RN
Chief, Project Management Staff
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Division of Gastrointestinal and Coagulation Drug Products

REGULATORY PROJECT MANAGEMENT LABELING

REVIEW
Application Number: NDA 20-287/SCP-032 Final Printed Labeling (FPL)
Name of Drug: Fragmin® (dalteparin sodium) Injection
Sponsor: Pharmacia & Upjohn Company
Materials Reviewed: Package Insert (P1)
Submission Date: January 9, 2004
Receipt Date: January 12, 2004

Background and Summary

Background:

This FPL is to NDA 20-287/SE1-032 (S-032), submitted February 7, 2003, received

February 10, 2004, amended December 10, 2003; received December 10, 2003; approved on
draft December 10, 2003. Supplement-032 provided for the use of Fragmin® (dalteparin sodium)
injection for the prophylaxis of deep vein thrombosis (DVT), which may lead to pulmonary
embolism (PE) in medical patients who are at risk for thromboembolic complications due to
severely restricted mobility during acute illness.

Review

Package Insert

The Final Printed package insert (PI) proposed for Fragmin® (dalteparin sodium, injection),
S-032 submitted January 9, 2004 (received January 12, 2004) identified as version control code
“5R7065 376 818312 111" (Revised December 2003) was compared to the approved labeling
from S-032 (submitted February 7, 2003, received February 10, 2003, amended

December 10, 2003; received December 10, 2003; approved on draft December 10, 2003) no
identifier number. The submitted package insert is identical to the approved package insert
submitted December 10, 2003, except for the following:

I. Black Box Warning section

In the fourth paragraph, first sentence that begins, “The physician should . . .” the words
“WARNINGS,” “Hemorrhage,” “PRECAUTIONS,” and “Drug Interactions™ are bolded so
that the sentence reads “The physician should consider the potential benefit versus risk
before neuraxial intervention in patients anticoagulated or to be anticoagulated for
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thromboprophylaxis (also see WARNINGS, Hemorrhage and PRECAUTIONS, Drug
Interactions).”

The bolding is editorial and acceptable.
II. PRECAUTIONS section, Nonteratogenic Effects subsection

In the first paragraph, the sponsor has not revised the second sentence that read “The 9.5 mL
multiple-dose vial of FRAGMIN contains 14 mg/mL of benzyl alcohol.” The sentence was
revised in S-032 to read “The multiple-dose vials of FRAGMIN contain 14 mg/mL of benzyl
alcohol.”

The omission of the revision is not acceptable.

III. DOSAGE AND ADMINISTRATION section, Administration subsection, Subcutaneous
injection technique sub-subsection :

A. Fixed dose syringes sub-sub-subsection

The following sentence was moved from after the first sentence of the DOSAGE AND
ADMINISTRATION section, Administration subsection, Subcutaneous Injection
technique sub-subsection that reads, “Patients should be sitting or lying down and
FRAGMIN administered by deep s.c. injection.” to the first sentence of the DOSAGE
AND ADMINISTRATION section, Administration subsection Subcutaneous injection
technique sub-subsection Fixed dose syringes sub-sub-subsection:

“To ensure delivery of the full dose, do not expel the air bubble from the prefilled syringe
before injection.”

The deletion of the second sentence from the DOSAGE AND ADMINISTRATION
section, Administration subsection, Subcutaneous Injection technique sub-subsection
and the addition of the same sentence to the DOSAGE AND ADMINISTRATION
section, Administration subsection Subcutaneous Injection technique sub-subsection
Fixed dose syringes sub-sub-subsection is the object of review in SLR-034. The
revision here is not acceptable.

B. Graduated syringes sub-sub-subsection

In the third sentence that reads “With the needle pointing up, prepare the syringe by
expelling the air bubble and then continuing to depress the plunger to the desired dose or
volume, discarding the extra solution in an appropriate manner.” the sponsor has
replaced the word “depress” with the word “press” and added the word “down” after the
word “plunger” so that the sentence reads “With the needle pointing up, prepare the
syringe by expelling the air bubble and then continuing to push the plunger down to the
desired dose or volume, discarding the extra solution in an appropriate manner.”
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The above proposed revision is the object of review in SLR-034. The revision here is
not acceptable.

CONCLUSIONS

1. The FPL for NDA 20-287/S-031 (submitted January 9, 2004, received January 12, 2004
is not acceptable.

4. A “not acknowledgement and retain” letter should be sent to the sponsor for the final
printed labeling for NDA 20-287/S-032.

Diane Moore, B.S.
Regulatory Health Project Manager

Drafted: dm/February 4, 2004
Finalized: February 4, 2004
Filename: N20287FAS32rev.doc

RPM LABELING REVIEW
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CLINICAL REVIEW

Executive Summary Section

Clinical Review for NDA 20-287/S-032

Executive Summary

I. Recommendations
A Recommendation on Approvability

Dalteparin sodium is approvable as an additional option to the physician considering
thromboprophylaxis of deep vein thrombosis (DVT, see Appendix B for abbreviation), which
may lead to pulmonary embolism (PE) in medical patients who are at risk for thromboembolic
complications due to restricted mobility during acute illness. The recommended dose of
dalteparin sodium is 5000 IU subcutaneously once daily for 12 to 14 days. For approval for this
proposed indication, the sponsor should modify the dalteparin sodium labeling, as recommended
in my Medical Officer’s Labeling Review (appendix A) and in the FDA Consumer Safety
Officer’s Labeling Review.

The request for waiver of a requirement for pediatric study should be granted for this indication
(prophylaxis of DVT, which may lead to PE in medical patients who are at risk for
thromboembolic complications due to restricted mobility during acute illness). The proposed
r.ew indication for dalteparin sodium injection has a rare occurrence in the pediatric population.
With the rarity of this condition among the pediatric population, conducting clinical trials would
not be possible.

B. Recommendation on Phase 4 Studies and/or Risk Management Steps

The postmarketing database should be monitored for thrombocytosis to assess the possibility of a
direct causal relationship with dalteparin use.

II.  Summary of Clinical Findings

A. Brief Overview of Clinical Program

Venous thromboembolism (VTE), defined as DVT and/or PE, is an important cause of morbidity
and mortality among hospitalized patients. Established methods of prophylaxis include various

mechanical devices, oral anticoagulation, dextran, unfractionated heparin (UFH) in low doses
and low molecular weight heparin (LMWH).
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CLINICAL REVIEW

Clinical Review Section

Dalteparin sodium is a low molecular weight heparin (LMWH) and was first approved in the US
in December 1994. In this submission, the sponsor proposed to expand the indication for
prophylaxis of DVT, which may lead to PE in medical patients who are at risk for
thromboembolic complications due to restricted mobility during acute illness.

The efficacy evaluation of the proposed indication is based on a single clinical trial conducted by
the sponsor (the PREVENT study). This study was a prospective, randomized, double-blind,
parallel group, placebo-controlled, multicenter study. A total of 3706 patients was randomized;
3681 comprised the ITT/safety population (1848 in the dalteparin sodium group and 1833 in the
placebo group). The Per Protocol population comprised 2805 patients, 1422 in the dalteparin
sodium group and 1383 in the placebo group. Patients were randomized (1:1) to receive either
-dalteparin sodium 5000 IU or placebo subcutaneously once daily. Study treatment was to be
taken for 14 days (not less than 12 days). The study included a 90-day follow-up period.

The safety evaluation included assessment of the data from the PREVENT study, postmarketing
- safety update and literature reports.

B. Efficacy

Analysis of the primary efficacy endpoint at Day 21+3 demonstrated that, compared with
placebo, prophylactic treatment with dalteparin sodium was associated with a clinically
relevant 44% decrease in the risk of experiencing a symptomatic DVT (proximal and distal),
asymptomatic proximal DVT, non-fatal or fatal PE and/or sudden death. The incidence
of the events comprising the primary endpoint at Day 21+3 was 2.77 in the dalteparin sodium
treated patients compared with 4.96 in placebo treated patients (difference: -2.19; 95% CI:
-3.57 t0 -0.81; p=0.0015). Although the p-value was higher than the pre-specified limit of
0.001, it does provide statistical evidence of a treatment effect. These results are clinically
meaningful, as demonstrated by the 44% reduction in risk with respect to the primary endpoint.
- The analysis of the cumulative probability of the primary endpoint showed that the greatest
. difference between the treatment groups occurred from Day 21 to Day 24, the time period for the
evaluation of asymptomatic proximal DVT. Therefore, in this study dalteparin mainly prevented
asymptomatic proximal DVT. The results of the per protocol (PP) analysis were consistent with
.those of the intent-to-treat (ITT) analysis.

The results of the secondary efficacy analyses supported the analysis of the primary endpoint.
Compared with the placebo group, dalteparin sodium reduced the incidences of VTE (2.45% vs.
4.76%), DVT (2.12% vs. 4.37%), symptomatic VTE (0.57% vs. 0.98%) and proximal DVT
‘(symptomatic and asymptomatic, 1.91% vs. 4.07%). Event rates were too low for conclusions to
be drawn about the incidence of symptomatic PE, fatal PE and distal symptomatic DVT by Day
21. Three cases of sudden death were reported by Day 14, all of which occurred in the dalteparin
sodium group. By Day 21 there were 5 cases of sudden death in the dalteparin sodium group as
compared to 3 cases in the placebo group. The incidence rate for all deaths was similar in each
treatment group.
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C. Safety

Dalteparin sodium was-well tolerated. The proportion of patients reporting at least 1 adverse
event (AE) was similar in each treatment group (39.7% and 39.8% in the dalteparin sodium and
placebo groups, respectively). The most frequently reported AE in both treatment groups was
exacerbation of chronic obstructive airways disease, reported for 29 patients (1 .6%) in the
dalteparin sodium group and 39 patients (2.1%) in the placebo group. There were no notable
differences between the treatment groups in the incidences of AEs. More dalteparin sodium-
treated patients than placebo patients had drug-related A€s (52 [2.8%] patients vs 30 [1.6%]
patients). The most commonly reported drug-related AE was thrombocytopenia/
thrombocytopenia aggravated, reported by 6 patients in each treatment group.

A higher number of patients in the dalteparin sodium group had major bleeds than in the placebo
group at Day 14 (or discontinuation) and at Day 21 (9/1848 vs. 3/1833). Of the 12 major bleeds
occurring by Day 21, 3 cases were fatal (2 in the dalteparin sodium group and 1 case in the
placebo group).

A similar proportion of patients in each treatment group had at least 1 AE that led to death
from Day 1 to Day 90 (105 patients [5.7%] and 101 patients [5.5%] in the dalteparin sodium
and placebo groups, respectively). Adverse events leading to death were most commonly
associated with the cardiac disorders system organ class (47 patients [2.5%)] and 45 [2.5%)]
patients in the dalteparin sodium and placebo groups, respectively) and the infections and
infestations system organ class (24 patients [1.3%] and 19 patients [1.0%], respectively). The
most frequently reported reasons for death were pneumonia, myocardial infarction and cardiac
failure. Sixteen of the deaths reported during the study were classified as sudden deaths (i.e.,
occurred within 24 hours of the onset of an acute event). Of these, 7 cases occurred in dalteparin
sodium-treated patients and 9 cases occurred in placebo patients. Eight sudden deaths were
reported up to Day 21 (5 in the dalteparin sodium group and 3 in the placebo group); 8 other
sudden deaths were reported beyond Day 21. None of the events leading to sudden death was
considered related to study medication by investigators. The incidence rates for all cause death
were similar in the two treatment groups at Day 90, Day 21 and Day 14.

By Day 90, a total of 251 patients (13.6%) in the dalteparin sodium group and 243 patients
(13.3%) in the placebo group reported SAEs. The most frequently reported SAE in both
treatment groups was exacerbation of chronic obstructive airways disease, reported for 27
patients (1.5%) in the dalteparin sodium group and 34 patients (1.9%) in the placebo group.
Very few patients had SAEs reported to be drug-related (7 and 5 patients in the dalteparin
sodium and placebo groups, respectively).

D. Dosing

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

No dose-response study was done for the new indication. The recommended dose of dalteparin
sodium in surgical patients with a high risk of VTE is 5000 TU and this dose of dalteparin sodium
is associated with acceptable safety in surgical patients. Thus, a dose of 5000 IU once daily of
dalteparin sodium was chosen for this study.

- The 14-day treatment period should be sufficient for most patients to become mobile at
which point, from a pathophysiological standpoint, the risk of VTE should diminish.

E. Special Populations

Shightly more female patients than male patients were enrolled into the study (52% vs. 48%).
The incidence of the primary endpoint was lower in the dalteparin sodium-treated patients
than in the placebo-treated patients for both male and female patients. The risk reduction was
similar for males and females. Major bleeds were seen in more females (6/964) than males
(3/884). More males (13/884) than females (6/964) had minor bleeds. There was no difference
between genders for the overall incidence of bleeding.

Most patients in this study were aged 65 or over (66%) and most were white (92%). In patients <
65 years and 1n patients > 65 years, the incidence of the primary endpoint was lower in the
dalteparin sodium-treated patients than in the placebo-treated patients. The incidences of the
primary endpoint in both treatment groups were also lower in patients <65 years than in patients
> 65 years. In patients aged > 65 years compared to those aged < 65 years, there appeared to be a
slightly higher incidence of major (7/1224 vs. 2/624) and minor bleeds (14/1224 vs. 5/624).
Since the groups of non-Caucasian patients were small (about 8%), subgroup analysis of race on
response rate did not seem meaningful.

The proposed new indication for dalteparin sodium injection is uncommon in the pediatric
population. The sponsor requests a full waiver authorization from providing Pediatric Use

" information. No pediatric studies are recommended at this time.

The safety of dalteparin sodium in pregnant women has not been evaluated. No pregnancies were
reported during the study.

No data were provided in this submission regarding dalteparin sodium use in other populations
such as renal or hepatic compromised patients.
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Clinical Review

I Introduction and Background

A. Drug Established and I;roposed Trade Name, Drug Class, Sponsor’s
Proposed Indication(s), Dose, Regimens, Age Groups

Dalteparin sodium (injection; Fragmin, PNU-180524E, Kabi 2165) is a low molecular
weight heparin (LMWH).

Dalteparin sodium is the sodium salt of depolymerized heparin, derived from porcine
intestinal mucosa. It consists of a distribution of sulphated polysaccharides with an average
molecular weight of 6000 daltons. It is an antithrombotic agent, which derives its efficacy
from the ability to inhibit activated coagulation factors by catalyzing the effect of
antithrombin. Dalteparin sodium potentiates both Factor Xa and Factor Ila inhibition, but

the potentiality of Factor Xa inhibition is two to three times higher than Factor Ila. It exerts
smaller effects on coagulation time, platelet function and lipolysis than heparin, and is less
sensitive to neutralizing components in blood, which results in more predictable dose-
response and diminished need for monitoring.

- Dalteparin sodium was first approved in the US in December 1994 (NDA 20-287), and has
been marketed by Pharmacia since 1985. Currently, dalteparin sodium is approved in over
60 countries worldwide for prevention and/or treatment venous thromboembolism.

In the U.S,, dalteparin sodium is approved for:
‘e The prophylaxis of ischemic complications in unstable coronary artery disease (unstable
angina and non-Q-wave myocardial infarction).
_ ® 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 this submission, the sponsor proposed to expand the indication for dalteparin sodium (5000 IU
subcutaneously injection once daily for 14 days) to include the prophylaxis of DVT, which may
lead to PE in medical patients who are at risk for thromboembolic complications due to restricted
mobility during acute illness.

B. State of Armamentarium for Indication(s)

Venous thromboembolism (VTE), defined as DVT and/or PE, is an important cause of
morbidity and mortality among hospitalized patients.
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Although the frequency of VTE has not been precisely established in general medical patients, it
has been reported as high as 12% of medical patients with severely restricted mobility during
acute illness will develop VTE (Lovenox package insert).

Established methods of prophylaxis include various mechanical devices, oral anticoagulation,
- dextran, unfractionated heparin (UFH) in low doses and LMWH. Lovenox (enoxaparin sodium,
another LMWH) is approved for the indication of prophylaxis of VTE in medical patients who
are at risk for thromboembolic complications due to severely restricted mobility during acute
illness.

-
There are no reported trials of mechanical methods of prophylaxis, such as graduated elastic
compression stockings or intermittent pneumatic compression (IPC) in medical patients.
Heparins are widely used in moderate- and high-risk surgical patients to prevent DVT and
PE. The American College of Chest Physicians (ACCP) recommends treatment with low-dose
unfractionated heparin (LDUH) (5000 IU 2-3 times daily) or LMWH (dose not specified).

C. Important Milestones in Product Development

Fragmin was approved December 22, 1994, for prophylaxis of DVT, which may lead to PE in

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

- Fragmin is also indicated for prophylaxis of DVT, which may lead to PE in patients undergoing

" hip replacement surgery who are at risk for thromboembolic complications. On May 25, 1999,
Fragmin was approved for prophylaxis of ischemic complications in unstable angina and non-Q-

. Wave Myocardial Infarction, when concurrently administered with aspirin therapy.

On August 4, 2000, Pharmacia & Upjohn submitted a meeting request to IND 25,924 to discuss
a clinical development program for a new indication: thromboprophylaxis in patients who
require prolonged hospitalization for acute medical conditions and who are at risk for
thromboembolic complications. The Agency denied the meeting request, but provided a written
response to the questions posed in the background package for that meeting in a regulatory letter
on August 23, 2000. On January 30, 2001, the sponsor submitted an amendment to the
December 21, 2000 background package to provide for a revised protocol summary for the
proposed double—blmd placebo-controlled study entitled “Fragmin Injection
Thromboprophylaxis in General Medical Patients.” A Pre-Supplement Submission Meetmg (End
of Phase 2) was held on February 15, 2001, between the Division and Pharmacia & Upjohn
Company to discuss the revised clinical development plan, the scientific rationale for use of
compression ultrasound in the evaluation of anti-thrombotic drugs in the prophylaxis of venous
thromboembolic disease and the dose selection criteria. The Agency provided recommendations
to the sponsor regarding these issues (see March 14, 2001, Memorandum of Meeting Minutes to
February 15, 2001, meeting under IND 25,924).

The sponsor has performed the study entitled “Prophylaxis of venous thromboembolism in
patients with acute medical conditions requiring prolonged immobilization: a comparison of
dalteparin (FRAGMIN) 5000 IU Vs placebo in a double-blind, randomized, multi-center study
(PREVENT)” (Study 524-E-CVD-0042-033).” On October 10, 2002, the sponsor requested a
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pre-NDA meeting to discuss the results of this study. Pharmacia & Upjohn submitted the
background package and revised questions for this meeting on November 4, 2002 (received
November 5, 2002). The pre-NDA meeting was held on December 4, 2002 and the Division
‘provided the responses to the questions in the meeting package (meeting minute dated December
4, 2002). )

D. Other Relevant Information

Fragmin is currently registered in sixty-one counties worldwide for:

* Treatment of acute deep vein thrombosis and pulmoftry embolism

¢ Thromboprophylaxis in patients undergoing surgery

¢ Thromboprophylaxis in unstable coronary artery disease (unstable angina and
non-Q-wave myocardial infarction) .

e Thromboprophylaxis during hemodialysis and hemofiltration in patients with acute renal
failure or chronic renal insufficiency

First registration was granted in Germany, on 26 August 1985.

During the period under review there have been no rejections of new license applications for
safety reasons, and no drug suspensions or restriction on distribution for Fragmin. No
pharmaceutical changes were made to the product anywhere in the world, for safety reasons.

E. Important Issues with Pharmacologically Related Agents

Lovenox, a LMWH, is approved for the indication of prophylaxis of VTE in medical patients
who are at risk for thromboembilic complications due to severely restricted mobility during acute
illness.

II.  Clinically Relevant Findings From Chemistry, Animal Pharmacology
and Toxicology, Microbiology, Biopharmaceutics, Statistics and/or
Other Consultant Reviews

Dalteparin sodium (PNU-180524, CAS 9041-08-1) also referred to as Kabi 2165, is produced
through controlled nitrous acid depolymerization of sodium heparin from porcine intestinal
mucosa. It is composed of strongly acidic sulphated polysaccaride chains (oligosaccaride,
containing 2,5-anhydro-D-mannito] residues as end groups) with an average molecular
weight of 6000 daltons and about 90% of the material within the range 2000 to 9000 daltons.

Chemistry and CMC information for dalteparin sodium is well established and is not included in
this efficacy supplement.
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Please see Fragmin package insert for the information about Pharmacology and
Biopharmaceutics. See Statistics review for the information about statistical issues.

III. Human Pharmacokinetics and Pharmacodynamics
AL Pharmacokinetics

Pharmacokinetics studies were reviewed from previous submission. Please see Fragmin package
insert for details. No new pharmacokinetic data have been included in this submission.

B. Pharmacodynamics

Pharmacodynamics studies were reviewed from previous submission. Please see Fragmin
package insert for details. No new pharmacodynamic data have been included in this submission.

IV. Descriptidn of Clinical Data and Sources
A. Overall Data

The source of data evaluated in the review is a single clinical trial conducted by the sponsor (the
PREVENT study). This study was a prospective, randomized, double-blind, parallel group,
placebo-controlled, multicenter study. The thromboprophylactic efficacy of dalteparin sodium
was assessed by measuring prevention of verified symptomatic VTE (DVT and/or PE), sudden
death and asymptomatic proximal DVT in immobilized, patients at risk of VTE for whom
prolonged hospitalization ( 4 days) was anticipated. Patients were not to have been immobilized
for more than 3 days before inclusion in the study. Patients were randomized (1:1) to receive
either dalteparin sodium 5000 IU or placebo subcutaneously once daily. Study treatment was to
be taken for 14 days (not less than 12 days).

B. Tables Listing the Clinical Trials .

One single clinical trial conducted by the sponsor (the PREVENT study} was provided in this
‘submission. This study was a prospective, randomized, double-blind, parallel group, placebo-
controlled, multicenter study. A total of 3706 patients were randomized, 3681 comprised the
ITT/safety population (1848 in the dalteparin sodium group and 1833 in the placebo group). The
Per Protocol population comprised 2805 patients, 1422 in the dalteparin sodium group and 1383
in the placebo group.

Patients were randomized (1:1) to receive either dalteparin sodium 5000 IU or placebo

subcutaneously once daily. Study treatment was to be taken for 14 days (not less than 12 days).
The study included a 90-day follow-up period.
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C. Postmarketing Experience

Two postmarketing safety update reports are provided in this submission. One covers the period
from 1 July 1996 to 19-September 1999, and the other covers the period from 19 September 1999
- 10 29 November 2001. In addition, line listings are provided covering the periods from 29
November 2001 to 15 August 2002.

The listed adverse events for dalteparin sodium (last updated: 30 October 2000) include:

- hemorrhage (bleeding), hematoma at the injection site, reversible non-immunologically mediated
thrombocytopenia (type I), pain at injection site, allergic reactions and transient elevations of
liver transaminases. Other reported events from post-marketing surveillance include:
immunologically-mediated thrombocytopenia (type II), skin necrosis, anaphylactic reactions, and
spinal or epidural hematoma.

During the reporting period 01 July 1996 through 19 September 1999, the estimated exposure to
dalteparin sodium based on sales volume and average units consumption per approved indication
was over - patients. A total of 369 serious spontaneous cases were obtained for a total
of 477 events. In the same period, 279 non-serious spontaneous cases were obtained for a total of
332 events. The spontaneous serious unlisted events reported three times or more are detailed in
Table below.

Table 1: Spontaneously Reported Serious Unlisted Events Reported three times or more
~ from 01 July 1996 through 19 September 1999

Serious unlisted event description Total number
Pulmonary embolism 36
Thrombophlebitis (all types) 14
Anemia : 10
Injection and application site reaction/Surgical complication 6
Thrombosis S
Fever 4
Death/Leucopenia/Myocardial infarction/Sepsis/Vasculitis 3

From the sponsor’s Table 2.7.4: 39 and Module 5.3.6

There was no new safety information that altered the benefit-risk assessment of dalteparin
sodium in this report for the period of 01 July 1996 through 19 September 1999.

During the reporting period 20 September 1999 though 29 November 2001, the estimated
exposure to dalteparin sodium based on sales volume and average units consumption per
approved indication was over ————— patients. A total of 363 serious spontaneous cases
were obtained for a total of 547 events. In the same period, 284 non-serious spontaneous
cases were obtained for a total of 380 events. The spontaneous serious unlisted events
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reported three times or more are included PE/Thrombosis, Anemia/Thrombocythemia,

- Pyrexia/Phlebitis, Myocardial infarction/Acute circulatory failure/Hypotension, Abdominal
pain/Nausea/Chest pain/Hepatitis/Dyspnea, and Duodenitis/Vomiting/Death/Pain in limb/Loss of
~ consciousness/Renal impairment.

Review of all the pharmacovigilance data from July 1996 through to the end of 2001, the number
of patients exposed to the product exceeded 16.5 million and a total of 1695 serious adverse
events and 866 non-serious adverse events were reported. Approximately half of the serious
adverse events (n=840) represented known reactions to dalteparin sodium (such as bleeding
episodes, coagulation disorders, and thrombocytopenia). In total, 110 fatal cases with bleeding
were reported.

The majority of events are expected reactions to the drug. No changes in severity of the
suspected adverse drug reactions (serious and non serious) were observed in the reporting period,
as compared with the known safety profile of dalteparin sodium. Thus, there was no new safety
information to alter the benefit-risk assessment of dalteparin sodium.

D. Literature Review

The sponsor submitted 50 published literatures related to Fragmin in clinical study reports
section. The reviewer has also searched the literatures related to Fragmin up to the date and
incorporated them into the review.

V. Clinical Review Methods
A. How the Review was Conducted

The efficacy evaluation of proposed indication is based on only one clinical trial conducted by
the sponsor (the PREVENT study). This study was a prospective, randomized, double-blind,
parallel group, placebo-controlled, multicenter study. A total of 3706 patients was randomized,
3681 comprised the ITT/safety population (1848 in the dalteparin sodium group and 1833 in the
placebo group). The Per Protocol population comprised 2805 patients, 1422 in the dalteparin
sodium group and 1383 in the placebo group. Patients were randomized {1:1) to receive either
dalteparin sodium 5000 IU or placebo subcutaneously once daily. Study treatment was to be
taken for 14 days (not less than 12 days). The study included a 90-day follow-up period.

The safety evaluation included assessment of the data from the PREVENT study, postmarketing
safety update and literature reports.

B. Overview of Materials Consulted in Review

The sponsor submitted four CD-ROM’s (2.2 GB) in common technical document format as an
efficacy supplement to NDA 20-287. Contents of these CD-ROMs are as follows: Cover letter,
Labeling, Summaries, Non-clinical study reports, and Clinical study report. In this review, I have
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examined material in following sections: Cover letter, Labeling, Summaries, and Clinical study

report.

C. Overview of Methods Used to Evaluate Data Quality and Integrity

- The Division of Scientific Investigations has not been consulted for this efficacy supplement

submission. A total of 219 centers were involved in this international study (8 in the USA). The
final conclusion was not found to be significantly influenced by the result from any single
investigation center.

D. Were Trials Conducted in Accordance with Accepted Ethical Standards

The sponsor has submitted informed consent with each clinical trial protocol. According to the
sponsor, the protocol and all amendments for this study were reviewed by an Independent Ethics

- Committee (IEC), and monitoring and audit procedures performed prior to, during, and upon
-completion of this study have verified that this study was conducted in accordance with the
. ethical principles with the following exception:

False data had been submitted to the sponsor for 2 patients by Site No. ~~— Dr. —, MD,
. The center’s involvement in the study was
terminated and no data from this center were entered into the study database.

E. Evaluation of Financial Disclosure

‘The sponsor submitted a FDA Form 3454 certifying that no investigator of any of the covered

clinical studies had any financial interests to disclose.

VL Integrated Review of Efficacy

A. Brief Statement of Conclusions

Analysis of the primary efficacy endpoint at Day 21+3 demonstrated that, compared with
placebo, prophylactic treatment with dalteparin sodium was associated with a clinically
relevant 44% decrease in the risk of experiencing a symptomatic DVT (proximal and distal),
asymptomatic proximal DVT and/or non-fatal and fatal PE and sudden death the primary
endpoint). The incidence of the primary endpoint at Day 21+3 was 2.77% (42/1518) in the
dalteparin sodium treated patients compared with 4.96% (73/1473) in placebo treated patients

(difference: -2.19; 95%ClI: -3.57 to -0.81; p=0.0015). Although the p-value was higher than the

pre-specified limit of 0.001, it does provide statistical evidence of a treatment effect. These
results are clinically meaningful, as demonstrated by the 44% reduction in risk with respect to
the primary endpoint. The analysis of the cumulative probability of the primary endpoint showed

 that the greatest difference between the treatment groups occurred from Day 21 to Day 24, the

time period for the evaluation of asymptomatic proximal DVT. Therefore, this study indicates
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that dalteparin mainly prevents asymptomatic proximal DVT. The results of the PP analysis were
consistent with those of the ITT analysis.

The results of the secondary efficacy analyses supported the analysis of the primary endpoint.
Compared with the placebo group, dalteparin sodium reduced the incidences of VTE (2.45% vs.

. 4.76%), DVT (2.12% vs. 4.37%), symptomatic VTE (0.57% vs. 0.98%) and proximal DVT

(symptomatic and asymptomatic, 1.91% vs. 4.07%). Event rates were too low for conclusions to
be drawn about the incidence of symptomatic PE, fatal PE and distal symptomatic DVT by Day
21. Three cases of sudden death were reported by Day 14, all of which occurred in the dalteparin
sodium group. By Day 21 there were 5 cases of sudden #eath in the dalteparin sodium group as
compared to 3 cases in the placebo group. The incidence rate for all deaths was similar in each

treatment group.

B. General Approach to Review of the Efficacy of the Drug

“This efficacy supplement submission is based on one pivotal study (the PREVENT study). This

study was a prospective, randomized, double-blind, parallel group, placebo-controlled,
multicenter study. This study was reviewed in detail.

C. Detailed Review of Trials by Indication
1. Study Design
The PREVENT study was a prospective, randomized, double-blind, paralle! group, placebo-
controlled, multicenter study that was conducted to establish the thromboprophylactic efficacy

and safety of dalteparin sodium in comparison with placebo.

The thromboprophylactic efficacy of dalteparin sodium was assessed by measuring prevention of
verified symptomatic VTE (DVT and/or PE), sudden death and asymptomatic proximal DVT in

- immobilized patients at risk of VTE for whom prolonged hospitalization 4 days) was anticipated.

Patients were randomized (1:1) to receive either dalteparin sodium 5000 IU or placebo
subcutaneously once daily. Study treatment was to be taken for 14 days /not less than 12 days)
and the follow-up was up to 90 days.

During the study, signs and symptoms of VTE were evaluated daily, and at Day 21.

‘Symptomatic DVT was verified by compression ultrasonography (CUS) or venography, and PE

was verified by diagnositic ventilation-perfusion (V/Q) lung scan, pulmonary angiography,
pulmonary computed tomography (CT), magnetic resonance imaging (MRI) or autopsy.
Asymptomatic proximal DVT was verified by CUS on Day 21 with venography used for
confirmation only if the results of the CUS were inconclusive. Patients had to report any signs
and symptoms of DVT or PE after hospital discharge.
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The CUS findings were sent to a central reading facility, the
where they underwent independent blinded central adjudication for asymptomatic
proximal DVTs.

2. Efficacy Endpoints
Primary Efficacy Endpoint

The primary efficacy endpoint included the occurrence o one or more clinically relevant
thromboembolic events as follows: objectively verified symptomatic DVT (proximal and distal),
symptomatic fatal or non-fatal PE, or sudden death by Day 21, or asymptomatic proximal DVT
by Day 21+3 (Days 21 through 24).

Secondary Efficacy Endpoints

At Day 21, to compare the incidence in the dalteparin sodium versus the placebo groups of
objectively verified:

symptomatic VTE and sudden death

VTE

all DVT (proximal and distal symptomatic DVT)
proximal DVT (symptomatic and asymptomatic)
distal symptomatic DVT

symptomatic PE

symptomatic VTE (DVT and PE)

fatal PE

all cause of death

sudden death.

At Day 14, or on the day of discontinuation of study medication if this was prior to Day 14, to
compare the incidences in the dalteparin sodium versus the placebo group of objectively verified:

symptomatic VTE and sudden death
symptomatic VTE

symptomatic DVT

symptomatic PE

fatal PE

all cause death

sudden death.

At Day 90 to compare the incidence in the dalteparin sodium versus the placebo groups of
symptomatic VTE (DVT and PE), and all cause death.
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3. Statistical Methods

The intent-to-treat (ITT) population included all randomized patients who received at least one
dose of study drug. The cohort of patients included in the analysis of the primary endpoint
comprised all dosed patients who had at least: one conclusive (positive or negative according to
~—— CUS or venogram; or who had sudden death between Day 1 and 21; or who had a
symptomatic DVT (confirmed by the CEC) between Day 1 and 21; or who had a fatal or non-
fatal PE (confirmed by the CEC) between Day 1 and 21. Patients without such

conditions were treated as missing for the purpose of analyzing the primary endpoint.

The per protocol (PP) population comprised all randomized patients who met all inclusion
criteria, who received at least 12 days of treatment, who missed fewer than two consecutive days
of treatment, and who had either an evaluable bilateral DVT assessment according to the
protoco!l or had a verified endpoint (symptomatic DVT, PE or sudden death) or death due to any
cause, up to Day 21.

The null hypothesis was that dalteparin sodium and placebo incidence rates were equal, and the
alternative hypothesis was that the incidence rates were different. The null hypothesis was to be
tested at the 0.001 level of significance with a Cochran-Mantel-Haenszel test, stratified by
geographic region. The Breslow-Day test was to be used to test the homogeneity of the strata. A
very stringent final alpha level of 0.001 was selected, as a conclusive result was desired from the
study. The primary efficacy analysis was based on the ITT population; a PP analysis was also
performed.

Additionally, the primary endpoint was further described by calculating two-sided 95%
confidence intervals (Cls) not only for each treatment group but for the difference in incidence
between the two treatment groups as well. The time until occurrence of the primary endpoint was
described by Kaplan-Meier curves.

The secondary efficacy endpoints were presented descriptively in frequency tables.

There was one interim assessment of efficacy performed after endpoint data were collected on

- 1893 recruited patients. This used a composite endpoint based on the incidence of objectively
verified symptomatic distal or proximal DVT, symptomatic fatal or non-fatal PE, and sudden
"death by Day 21. The alpha spent in the interim analysis was as small as 0.000003, therefore, the
alpha level for the final analysis was not adjusted.

4. Summary of Results

4.1. Study Population Information

In total, 3706 patients were randomized to receive study treatment: 1856 to the dalteparin sodium
group and 1850 to the placebo group. A summary of the numbers of patients in each treatment

group and in each patient population as well as the numbers of patients withdrawing from the
study is presented in Table 2.
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Table 2. Patient dispasition for each treatment sroup

Dalteparin sodium Placebo
N=1855 =1850
’ n (%) - n {%*)
To'a! no of patients randomnized 1856 {100} 1850 (109)
Randecmizec but did not receive any study med:cauion 804 17 (0.9)
ITT/Sefety poputation 1848 (99.6} 1833 (99.1)
PP population 1422 (76 6) 1383 (74.8)
Reason for treatment withdrawal™
Tota! 198 {10.7) 202 (10.9)
AE . : EaRER)) 83¢4.5)
Prctoco! wolaton 40 {2.2) 44 (2.4)
Consent vathdrawn 49 (2.6) 56 (3.0
Protocol speciic withdrawal eniena 11(0.6) 18 (1.0
Los! lo foliow-up 5(0.3) - 0
Number o! patients compieting at Day 8048 1660 (89.4) 1632 (88.2)
Reasons for withcrawal by Day 90+6
Total . 188 (10.1) 201 (10.9)
Ceonsent withdrawn 48 {2 6) 63 (3.4)
Lost to follow-up 411{2.2) 42 (2.3)
Deatnt 99 (5.3) 96 (5.2)
N % = n/N. where N is the number of patients in each group
hd Patients were followed for the duration of the study. even if study drug was discontinued. The

“reason for trestment withdrawal data in this table were obtained from the “Completion of
Study Medication” section of the CRF.

* A further 16 pauients died duning the study but are no! included in the above table for the
following reasons: 7 (4 placebo. 3 dafleparin sodium) were lost to follow-up. 8 {5 placebo.
3 daltepann socium) withdrew consent. one (Pstient 25042) completed the study but died on
Day 130. One of these patents (10163} was untrealed and exciuded from the ITT population.

There were 25 patients (8 in the dalteparin sodium group and 17 in the placebo group) who
'were randomized but did not receive any study medication, as follows:

¢ 7 patients (2 in the dalteparin sodium group and 5 in the placebo group) withdrew their
- " consent
¢ 3 patients in the placebo group were observed to be protocol violators
e 2 patients in the placebo group were withdrawn due to protocol specific withdrawal
criteria
1 patient in the dalteparin sodium group was withdrawn due to an adverse event
4 patients (1 in the dalteparin sodium group and 3 in the placebo group) gave their informed
consent to participate in the study after the official end of the patient recruitment period.
® For the remaining 8 patients (4 in the dalteparin sodium group and 4 in the placebo
group) the reason could not be determined from the database.

The main reason for treatment withdrawal in both groups was AEs. Patients who discontinued
treatment due to AEs are further described in safety evaluation: Discontinuations Due to Adverse
Events. The numbers of patients completing the study were similar in the dalteparin sodium
group in comparison with the placebo group.

4.2 Protocol Violations
Major protocol deviations are summarized in Table 3. .
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Table 3. Summary of patients with major protocol deviations, All randomized

patients
Criteria deviations* Daiteparin Placebo Total
- sodium
N=1856 N=1850 N=3708
n (%) n (%) n (%)

Failed tc mee! inclusion cntena 18 {1.0} 19 (1.0) 38 (1.0)
‘Met exclus:on crileria 2{0.1) 3(0.2) 5(0.1)
Incorrectiy treated™* 173 (8.3) 172 (9.3) 345 (8.3)
Ulirascund screening Day 21+3 not performed 154 (8.3) 179(8.7) 333 (5.0)
Ulirascund screening evaluation not interpretable 158 (8.6) 175 (9.5) 334 (9.0)
Deveicped HIT but not withdrawn® 1(0.1) 3(0.2) 4(0.1)
No visit Day 21+3 ° 91 (4.9) 114 (6.2) 205 (5.5)
Anticoagulants used incorrectlys 72(3.9) 61 (3.3} 133 (3.6)
Total No of patients with major violation 434 (23.4) 467 (25.2) 901 (24.3)
Total No of masor violations 671 726 1397
* each patient can have >1 deviation/violation

. i.e. Patients who received less than 12 injections without reaching & study endpoint or missed

more than 2 consecutive days of treatment.
7 i.e. Patients who had HIT suspected or venfied before completing study treatment, but were
no! withdrawn from study treatment. as per protocol (see Section 6.4.9).
e ie. Patients who received an.zcoagulant therapy tonirary to the prolocol (see Section 6.4.7).

% = n/N. where N is the number of patients in each treatment group

A total of 901 patients had major protocol violations (434 [23.4%)] in the dalteparin sodium
group and 467 [25.2%] in the placebo group). Although there were no significant differences in
the numbers of patients with protocol violations in the dalteparin sodium group in comparison
with the placebo group for the above listed criteria, more patients in the placebo group did not
perform ultrasound at Day 21+3 (9.7% vs. 8.3%), or ultrasound evaluation not interpretable
(9.5% vs. 8.6%) and no visit at Day 21+3 (6.2% vs. 4.9%).

The major reasons for protocol deviations (accounting for approximately 70% of deviations
recorded) were that patients were incorrectly treated (i.e. they received fewer than 12

injections without reaching a study endpoint or else they missed more than 2 consecutive

days of treatment) or the Day 21 ultrasound screening was either not performed or it was
unevaluable.

The ITT population was based on all randomized patients who had received at least 1 dose of
study medication. A number of patients in the ITT population could not contribute to the analysis
of the primary efficacy endpoint becausc they did not have an evaluable assessment of any of the
endpoints included in the primary endpoint. These patients are presented in Table 4.
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Table 4. Patients in the ITT population not contributing to the primary efficacy

analvsis .
Reason Dalteparin Placebo Total
sodium
N=1843 N=1833 N=3681
n {%) n (%) n (%)

Reason for no screening of DVT

- Death (other than sudden death or fatal PE) 44 {2 4) 43 (2.3) 87 (2.4)
- Adverse event 15 (0.8) 18 (1.0 34 (0.9)
- Protocol violation 21 (1.1} 22 {1.2) 43 (1.2)
- Consent withdrawn 45 (2.4) 63 (3.4) 108 (2.9)
- Los! to follow-up 16 {0.9) 12 {0.7) 28 (0.8)
- Protocol specific withdrawal criteria 2(0.1) 1(0.1) 3(0.1)
- Other reasons

-- Locai evaluation performed but no central evaluation 6(0.3) 7(04) 13(0.4)
-- CUS/venography non evaluable/non diagnostic 158 (8.4) 172 (9.4) 327 (8.9)
~ Oniv 1 leg evaivaied 2(0.1) 1(0.1) 3 (0.9}
-- Symplomatic evaluation therefore no screening 8 (0.4) 11 (0.6) 19 (0.5}
— Nt reporting® 12 {0.6) 9 (0.5) 21 {0.6)
Last xnown day with no symptoms < 21 4(0.2) o] 4(0.1)
T otal 330{17.9) 350119.6) 690 (18.7)
-% = n/N. where N is the number of patients in the ITT population

‘ These 21 patients did not have a Day 21 visit and consequently no CRFs were completed at

Day 21.

4.3 - Demographic and Other Baseline Charécterisﬁcs

Table 5 presents the demographic data and baseline vital signs for the ITT population.

Table 5. Demographics and bascline vital signs. 1TT population

Dalteparin sodium Placebo
N=1848 N=1833

Sex Male. n (%) 884 (47.8) 888 (48.4)
Female. n (%) 664 (52.2) 845 (51.6)

Age at baseline | Mean (SD) 685(11.1) 68.5(11.7)
(years) Median (min-max) 70.0 {40.0 to §7.0) 70.0 {26.0 10 99.0)
Patients not reporting o] 0

Age group <65, n (%) €24 (33.8) 618 (33.7)
265 n (%) 1224 (66.2) 1215 (66.3)

Race White. n (35) 1€99 {$1.9) 1632 (82.3)
. Black. n (3%) 27{1.5) 25(1.4)
Asian or Pacific Islander, n (%) 7({0.4) 4(0.2)

Mixed. n (%) 110 {6.0) 100 (5.5)

Not listed. n (%) 5{0.3) 12 (0.7)

Weight (kg) Mean (SD) 75.1 (17.5) 75.4 (18.0)
Median (min-max) 74.0(31.710173.5) 74.5 (31.8 10 235.0)

Patien!s not reporting 3 3

Height (ecm) Mean {SD) 165.5 (9.3) 165.4 (9.4)
Median {min-max) 165.0 (135.0t0 183.0) 165.0 (127.0 to 187.0)

' . Patienis not reporting 4 2
BMI (kg/m*; Mean (SD) 27.4(5.9) 27.5(6.0)
Median (min-max) 26.6 (12.21054.7) 26.7(11.31061.2)

Pauen:s not reporting 4 3

BMi (kg/m*) <30. n (%) 1320 (71.4) 1276 (69.6)
group 230. n (%) 524 (28.4) 554 (30.2)
Palienis not reporting n (%) 4(02) 3 (0.2)

Abbreviauons. BMi = body mass index (wesght in Kg / [height in ml")
%=n/N. where N is the number of patients reporting a measurement in the ITT population

A slightly higher proportion of female patients than male patients was enrolled into the study.
The majority of patients were aged 65 or over and most were white. Mean height, weight and
BMI were similar in the dalteparin sodium group in comparison with the placebo group. All

demographic characteristics were similar between the treatment groups.
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The reason for hospitalization according to the inclusion criteria is presented in Table 6 and
the additional risk factors are presented in Table 7.

-

Table 6. Reason for hospitalization of patients aceording to the inclusion criteria.

ITT population
Reason for Hospitalization® Dalteparin Placebo
sodium
N=1848 N=1833
n (%) n (%)
Congestive heart failure INYHA class {ii or iV) o 965 (52 .2) 840 (51.3)
Acule respiratory failure not requinng ventilatory support 561 (30 4) 560 (30.6)
Any of the following acute conditions and al least 1 risk factor* 748 {40.5) 781 (42.6)
Acule infecton without seplic shock 573 {36 4) 687 (37.5)
Episode cf inflammatory bowel disease 10 (0.5) 8 (0.4)
Acute rheumatic disorders 49(2.7) 36 (2.0)
Acuie lumbar pain or scialica or vertebral compression 85 (6.4) 99 (5.4)
(caused by csleoporosis or fumor)
Acute arihritis of the legs 60 (3.2) 64 (3.5)
Acuie episode of rheumatoid arthrdis in the leas 45 (2.5} 45 {2.5)
* Niore than 1 reason can be given lfor each patient
b Risk factors are presented in Table 7

%=n/N. where N is the number of patients reporting in the ITT population

The proportions of patients reporting each of the acute reasons for hospitalization were similar in
the dalteparin sodium group in comparison with the placebo group. The most common reason for
hospitalization was congestive heart failure. For patients who were included in the study with an
acute condition and at least 1 risk factor, the most common condition leading to hospitalization
was acute infection without septic shock.

Table 7. Risk factors according to the inclusion criteria. ITT population

Risk factors™ Oalteparin sodium Placebo
N=1848 N=1833
n (%) n (%)

»75 years of age 811 (33.1) 615 (33.6)
Cancer 85 {4.6) 105 (5.7)
Previous DVT/PE 62 (3.4) 80(4.4)
Obesity"" 558 {30.2) 560 (30.6)
Varicose veins and/or chronic venous insufficiency 487 {26.4) 530 {28.9)
Hormone therapy (antiandrogen or estrogen) 33 (1.8) 30 (1.8)
Chrenic hear failure 925 (50.1) 846 (51.6)
Chronic resoiratory fanlure®** 176 (9.5) 183 (10.0)
Mvelcorotiferative syndrome 5{0.3) 9 (0.5)

More than 1 risk factor can be given for each patient.

- BM! 230 kg/m” for men and 228.6 kg/m’ for women

i Defined as chronic oxygen suppiementation or pO; <60mmHg or pCO, >45mmHg
o=n/N. where N is the number of patients reporting in the ITT population

Although the proportions of patients in each group with each of the additional risk factors were
generally similar, higher proportions of patients were enrolled in the placebo group for 8 of 9
risk factors. The most common risk factors were chronic heart failure, old age, obesity and
varicose veins and/or chronic venous insufficiency.
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There were no differences between the dalteparin sodium and placebo groups in the mean
duration of time spent in hospital (13.3 vs. 13.1 days).

The most commonly received concomitant medications were diuretics, which were taken by
more than 60% of patients, and agents acting on the renin-angiotensin system, which were
taken by just under 60% of patients. Cardiac therapy, antibacterials for systemic use and
antithrombotic agents were each received by approximately 50% of patients. There were no
notable differences between the treatment groups in intake of concomitant medications.

-

The duration of treatment was 14 days (median, from 1 to 16 days).

4.4  Efficacy Results

Primary Efficacy Variable

The primary efficacy variable was the incidence of 1 or more clinically relevant thromboembolic
events, defined as VTE (i.e., objectively verified symptomatic DVT [proximal and distal],
asymptomatic proximal DVT and/or non-fatal and fatal PE, and sudden death).

Table 8 presents the incidence of the primary endpoint (symptomatic VTE, asymptomatic
proximal DVT and/or PE, and sudden death by Day 21+3).

Table 8. Incidence of the Primary Endpoint in ITT Population

Visit Dalteparin Placebo Difference in RR
sodium incidence*
N=1848 N=1833
By Day21+3 | n/N’ 42/1518 73/1473
: incidence 277 4.96 -2.19 0.55
85% Ci {1.94 0 3.59) {3.85 {0 6.05) (-3.57 10 -0.81) {0.38 10 0.80)
p-va,ue™” 0.0015
* Dalteparin sodium minus placebo
- Cochran-Mantel-Haenszel tes!. significance is achieved if p<0.001

Incidence = n/N', where N'is the number of patients in the ITT population vith observed values at the
specific visit

There was a clinically relevant reduction in the incidence of the events comprising the primary
endpoint in the dalteparin sodium group compared with the placebo group. By Day 21+3 the
relative risk of experiencing these events was 44% lower in the dalteparin sodium group than in
the placebo group for the ITT population. Although the p-value was higher than the pre-specified
limit of 0.001, it does provide statistical evidence of a treatment effect. These results are
clinically meaningful, as demonstrated by the 45% reduction in risk with respect to the primary
endpoint.
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The results of the PP analysis confirmed the results of the ITT analysis, with a reduction of

46% in the relative risk of experiencing these events in the dalteparin sodium group compared
with the placebo group (p=0.0018).

"Table 9. Incidence of the Primary Endpoint in Per Protocol Population

Visit Dalteparin Placebo Difference in RR
N=1422 N=1383 incidence
By Day 2143 | N/N 36/1392 65/1354
Incidence 2.59 4.80 -2.21 0.54
95% Cl (1.75 t0 3.42) (3.66 10 5.94) (-3.63 to —0.80) {0.36 t0 0.80)
P-value 0.0018
RR = Risk Ratio

Statistical test used in this table is Cochran-Mantel-Haenszel. Statistical significance is reached if
p-value < 0.001. Incidence =1/N’, where N” is the number of patients in the per protocol (PP)
populations with observed values at the specific visit.

The subgroup analyses by geographic region indicate that the incidence of the primary endpoint
occurring was lower in Eastern Europe than in Western Europe. In Eastern Europe, incidence
rates of 2.12 and 4.19 were seen in the dalteparin sodium and placebo groups, respectively,
compared with rates of 4.57 and 7.88, respectively, in Western Europe. However, no single

geographic region significantly influences the final results.

Tables 10 summarizes the incidence of the primary endpoint by categorization of patients
according to inclusion criteria (i.e., congestive heart failure, acute respiratory failure not
requiring ventilatory support or specified acute conditions).

Table 10. Incidence of the Primary Endpoint by Day 21 by Inclusion Criteria, ITT

Population
{nclusion sotom Ne1bes | Pracobon-1833 | Cinacenee” RR
Congestve heart falure {NYHA dlass | Yes |n/N'
Hior vy 25/814 33781
Incidence 3.07 423 -1.15 0.73
95% Ci {1.82104.26) (2.81105.64)] (-3.00t0062} “044101.21)
No JoUN' 177704 40/692
Incidence 2.41 578 -3.37 0.42
95% CI {1.28103.55) (40410752} {-54410-1.29) {0.26t00.73)
Acute respiratory failure not requinng | Yes [a/N’
ventiatory support 16/442 221435
incidence 3.62 5.08 -1.44 0.72
95% Cli (1.8810536) (3000712} (-413101.26) (0.3810 1.34)
No [N 26/1076 5127038 .
incidence 2.42 4.91 -2.50 0.49
, 95% Ci (1.50123.33}) (38010€.23)] (4.1010-0.89) (03110 0.78)
(Continued)
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inciusion Daiterarin Difference in
sogium N=1848 { Placebe N=1833 incicence RR
Speafict atuie conditions Yes [N 18:6C5 355817
Incidence 2.98 5.67 -2.70 0.52
95% Ct (+.62104.33) (3851 7.501{{4.5710-042) (0.30100.82)
No |aN' 24/913 38856
Incidence 2.63 4.44 -1.81 0.59
95% Ci {1.58103.67) (3.06105.821]1{-3.5610-0.08) {0.36100.98}

The cumulative probability of the primary endpoint occurring vs the days after treatment up to

Day 24 is presented in Figure 1.
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These results indicate that large change in the cumulative probability of the primary endpoint
occurring from Day 21 to Day 24, because the evaluation of asymptomatic proximal DVT was
only performed at this time. In another word, this study indicates that dalteparin mainly prevents
asymptomatic proximal DVT, in comparison with symptomatic VTE and/or PE, and sudden

death by Day 21+43.
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Secondary Efficacy Variable

The incidence of symptomatic VITE (DVT and/or PE) by Day 14, 21 and 90 are presented in

Table 11.
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Table 11. Incidence of symptomatic VTE by Day 14, 21 and 90. ITT population

Visit i Dalteparin Placebo Difterence in RR
: sodium incidence*
N=1848 N=1833
Day 14 (or nIN’ 3/1835 6/1818
discontinuatien) | Incidence 0.156 0.33 -0.17 0.50
95% Cl - {0.07 to 0.59) - -
Day 21 N’ 10/1759 1711740
Incidence 0.57 0.8 -0.41 0 58
85% Cl {0.22 10 0.52) (0.51t0 1.44) {-0.581t00.17) (0.27 {0 1.27)
Day 80 niIN’ 15/1615 211583
incidence 0.93 1.33 -0.40 0.70
95% ClI {0.45 to 1.40) (0.76 t0 1.89) (-1.13 10 0.33) {C.36 10 1.35)

This table includes Patients 31078 and 34020. For these patients. cause of death was
evaluated by the CEC as VTE related. but they died before the confirmatory PE evaluations
could be performed. In accordance with the data decisions agreed before database close.
these patients were included as symptomatic PEs.

b Dafteparin sodium minus placebo

incrdence = n/N’, where N'is the number of patients in the {TT population with an observed value at
the specific visit

95% Cl are not presented if fewer than § patients in either treatment group expenenced an event

The incidence of symptomatic VTE (DVT and/or PE) was lower in the dalteparin sodium
group in comparison with the placebo group at Days 14 (or discontinuation), 21 and 90.
Compared with placebo, reductions of 50%, 42% and 30% were seen in the relative risk of
experiencing a symptomatic VTE in the dalteparin sodium group by Day 14, 21 and 90,
respectively.

Incidence of VTE (primary endpoint excluding sudden death)

The incidence of VTE at Day 21 (defined as patients having a symptomatic [proximal and/or
distal] DVT by Day 21 and/or a symptomatic PE by Day 21 and/or a fatal PE by Day 21 or an
asymptomatic proximal DVT at Day 21+3) is presented in Table 12.

Table 12. Incidence of VTE by Day 21. ITT population with observed values

Visit Dalteparin Placebo Difference in RR
sodium incidence*
N=1848 N=1833
Day 21 n/N' 37/1513 70/1470
incigence 2.45 4.76 -2.32 0.51
5% Cli {1.67 10 3.22) (3.67 10 5.85) (-3.65 10 -0.98) {0.351t0 0.76)

Dalteparin sodium minus placebo
incidence = n/N’, where N'is the number of patients in the ITT population with an observed value at
the specific visit

The incidence of VTE was lower in the dalteparin sodium group in comparison with the
placebo group at Day 21. There was a 49% reduction in the relative risk of experiencing a
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© VTE in the dalteparin sodium group compared with the placebo group.

Incidence of proximal DVT (symptomatic and/or asymptomatic)

The incidence of proximal DVT (symptomatic and/or.asymptomatic) by Day 21 is presented
. 1in Table 13.

Table 13. Incidence of proximal DVT (symptomatic and/or asymptomatic) by Day 21.
ITT population with observed values

Visit Dalteparin Placebo Difference in RR
sodium Incidence*
N=1848 N=1833
Day 21 n/iN' 2611518 60/1474
Iincidence 1.91 4.07 -2.16 0.47
95% Cli (1.22102.60) | {3.06 t0 5.08) {-3.38 10 -0.94) {0.30 16 0.73)

* Dalteparin sodium minus placebo
Incidence = n/N" where N’ is the number of patients in the ITT population with an observed value at
the specific visit

The incidence of proximal DVT (symptomatic and/or asymptomatic) was lower in the
dalteparin sodium group in comparison with the placebo group at Day 21. There was a 53%
reduction in the relative risk of experiencing a proximal DVT in the dalteparin sodium group
compared with the placebo group.

Incidence of symptomatic PE and fatal PE
The incidence of symptomatic PE at Day 14 (or discontinuation) and Day 21 is presented in
Table 14. As expected, the overall incidence of symptomatic PE was very low, with a total of 11

events observed in 3499 patients by Day 21.

Table 14. Incidence of symptomatic PE at Day 14 and Day 21* (ITT population)

Visit Dalteparin Piacebo Difference in RR
sodium incidence™
N=1848 N=1833 )
Day 14 (or n/N’ 2/1835 4/1819
discontinuation) { Incidence 0.11 0.22 -0.11 0.50
85% Cli — ~av - -—
Day 21 n/N’ 5/1759 671740
incidence 0.28 0.34 -0.08 0.82
5% Ci (0.04 1o 8 53) (0.0710062) | (-043100.31)( (0.25102.70)
* This table includes Patients 31078 and 34020. For these patients, cause of death was

evaluated by the CEC as VTE related; but they died before the confirmatory PE evaiuations
could be performed. in accordance with the data decisions agreed before database close,
these patients were included as symptomatic PEs.

b Dalteparin sodium minus placebo

-Incidence = /N, where N’ is the number of patients in the ITT population with an observed value at

the specific vist

95% Ci were not produced if fewer than § patients in either treatment group experienced an event
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The incidence of symptomatic PE was lower in the dalteparin sodium group than in the placebo
group at Day 14 (or day of discontinuation) and similar in both groups at Day 21. There were no
occurrences of fatal PE in either treatment group by Day 14 (or study discontinuation), however,
by Day 21, 2 patients in the placebo group had experienced fatal PEs. Both of these patients had
symptomatic PEs and are included in Table 14.

Incidence of Death (all causes)

The incidence of death (all causes) by Day 14 (or discontinuation), Day 21 and Day 90 is
presented in Table 15. e

Table 15. Incidence of death (all causes) by Day 14, 21 and 90

Visit Dalteparn Placebo Oifterence in RR
sodium . Incidence*
N=*848 N=1833
Day 14 {07 B B4E 7:1831
eiscentinuaton Q432 .28 0.05 143
& {5.:131c0.7% {CI1C100D68: | (03500455} L4150 312
Day 21 NN 431828 421837
ncgerce 238 2.32 3.03 1.01
5% Ci 11.6€ 1¢ 3.05! (16316302) | i-0.895w1.C13 ] {C.6610 1.54;
Day 0™ nN 10711747 10349715
INCigeroe 612 £.01 312 1.02
857 Cl 15.0C e 7.25; {48812 7.13) 147101712 {0.781:01.33;

ncoenee = . where N is the nuinber of patents 1 the 11 7 popwialon vatl an observed vaiug af
the speoific visit

* Daleparin sadium minus placebo

- Paient 25042 (daltepann sogdium) dred on Day 130 but is is0 included.

The incidence of death was similar in both treatment groups.

Sudden death was defined as unexpected death occurring within 24 hours from the start of an
acute event. All cases of sudden death were adjudicated by the CEC.

Three cases of sudden death were reported by Day 14, all of which occurred in the dalteparin
sodium group. The incidence of sudden death was higher in the dalteparin sodium group in

~comparison with the placebo group at Day 21 (5 vs 3 cases).

D. Efficacy Conclusions

Although the proportions of patients in each group with each of the additional risk factors were
generally similar, higher proportions of patients were enrolled in the placebo group for 8 of 9
risk factors. The most common risk factors were chronic heart failure, old age, obesity and
varicose veins and/or chronic venous insufficiency.

Analysis of the primary efficacy endpoint at Day 21+3 demonstrated that, compared with

~ placebo, prophylactic treatment with dalteparin sodium was associated with a clinically

relevant 44% decrease in the risk of experiencing the composite primary endpoint of
symptomatic DVT (proximal and distal), asymptomatic proximal DVT, non-fatal or fatal PE
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and/or sudden death. The incidence of the primary endpoint at Day 21+3 was 2.77% (42/1518) in
the dalteparin sodium treated patients compared with 4.96% (73/1473) in placebo treated patients
(difference: -2.19; 95%CI: -3.57 to -0.81; p=0.0015). Although the p-value was higher than the
pre-specified limit of 0.001, it does provide statistical evidence of a treatment effect. These
results are clinically meaningful, as demonstrated by the 44% reduction in risk with respect to
the primary endpoint, although this study indicates that delteparin mainly prevents asymptomatic
proximal DVT, in comparison with symptomatic VTE and/or PE, and sudden death by Day
21+3. The results of the PP analysis were consistent with those of the ITT analysis.

The results of the secondary efficacy analyses supported®he analysis of the primary endpoint.
Compared with the placebo group, dalteparin sodium reduced the incidences of VTE (2.45% vs.
4.76%), DVT (2.12% vs. 4.37%), symptomatic VTE (0.57% vs. 0.98%) and proximal DVT
(symptomatic and asymptomatic, 1.91% vs. 4.07%). Event rates were too low for conclusions to
be drawn about the incidence of symptomatic PE, fatal PE and distal symptomatic DVT by Day
21. Three cases of sudden death were reported by Day 14, all of which occurred in the dalteparin
sodium group. By Day 21 there were 5 cases of sudden death in the dalteparin sodium group as
compared to 3 cases in the placebo group. The incidence rate for all deaths was similar in each
treatment group.

VII. Integrated Review of Safety -
A. Brief Statement of Conclusions

Dalteparin sodium was well tolerated. The proportion of patients reporting at least 1 AE was

similar in each treatment group (39.7% and 39.8% in the dalteparin sodium and placebo groups,

respectively). The most frequently reported AE in both treatment groups was exacerbation of

chronic obstructive airways disease, reported for 29 patients (1.6%) in the dalteparin sodium

group and 39 patients (2.1%) in the placebo group. There were no notable differences between

the treatment groups in the incidences of AEs. More dalteparin sodium-treated patients

than placebo patients had drug-related AEs (52 [2.8%)] patients vs 30 [1.6%] patients). The
most commonly reported drug-related AE was thrombocytopenia/thrombocytopenia

~ aggravated, reported by 6 patients in each treatment group.

A higher number of patients in the dalteparin sodium group had major bleeds than in the placebo
group at Day 14 (or discontinuation) and at Day 21 (9/1848 vs. 3/1833). Of the 12 major bleeds
occurring by Day 21, 3 cases were fatal (2 in the dalteparin sodium group and 1 case in the
placebo group).

A similar proportion of patients in each treatment group had at least 1 AE that led to death
from Day 1 to Day 90 (105 patients [5.7%] and 101 patients [5.5%] in the dalteparin sodium
and placebo groups, respectively). Adverse events leading to death were most commonly
associated with the cardiac disorders system organ class (47 patients [2.5%] and 45 [2.5%]
patients in the dalteparin sodium and placebo groups, respectively) and the infections and
infestations system organ class (24 patients [1.3%] and 19 patients [1.0%], respectively).
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Sixteen of the deaths reported during the study were classified as sudden deaths (i.e., occurred
within 24 hours of the onset of an acute event). Of these, 7 cases occurred in dalteparin sodium-
treated patients and 9 cases occurred in placebo patients. Eight sudden deaths were reported up to
Day 21 (S in the dalteparm sodium group and 3 in the placebo group). None of the events leading
to sudden death was considered related to study medication by investigators. The incidence rate
for all cause death was similar in each treatment group at Day 90, Day 21 and Day 14. The
overall incidence of death due to all causes was lower than expected for this patient population.

By Day 90, a total of 251 patients (13.6%) in the dalteparin sodium group and 243 patients

(13.3%) in the placebo group reported SAEs. The most frequently reported SAE in both
treatment groups was exacerbation of chronic obstructive airways disease, reported for 27
patients (1.5%) in the dalteparin sodium group and 34 patients (1.9%) in the placebo group.
Very few patients reported drug-related SAEs (7 and 5 patients in the dalteparin sodium and
placebo groups, respectively).

B. Description of Patient Exposure
In total, 3706 patients were randomized to receive study treatment: 1856 to the dalteparin
sodium group and 1850 to the placebo group. Eight patients who were randomized to dalteparin

sodium did not receive any study medication.

The duration of treatment for the ITT/Safety and PP populations is shown in Table 16.

Table 16. Duration of treatment (days)

Duration of treatment Dalteparin sodium Piacebo
ITT:Sa%ety population Mean (SD) 12.6 {3.0) 12.6 (2.9
Mesian {min-max®) 12 {1 to 16) 14 (110 17)
Patien's reportng 1848 1833
P= population Mear (5D ’ 13.4 (1.4) 13.3 (3.5}
Ktesian {min-max) 14 {1 t0 16} 14 (110 15)
Paltets reporsng 1422 1383

M Ore piacebo patent RS an INCHTent CaIe entered wmich has aliecied the maximum Curanon
of treatment reported in Table T24. The above tabie shows the correct data

It should be noted that patients were immediately withdrawn from study treatment if DVT or
PE was objectively verified.
Treatment compliance was assured during the in-hospital period because study drug was
administered by study personnel. During the period at home, the patients recorded details of
administration in their diary card. In the ITT population, the mean number of injections was 12.6
in both treatment groups.

C. Methods and Specific Findings of Safety Review

1 All Treatment-Emergent Adverse Events

Page 30



—

CLINICAL REVIEW

Clinical Review Section
A summary of AEs reported by >1% of patients in any treatment group is presented in Table
17, by system organ class and preferred term.

Table 17. AEs reported in >1% of patients in any treatment group by system
organ class and preferred term (Day 1 to Day 90). Safety population

System organ class Dalteparin sodium Placebo
preferred term (MedDRA) N=1848 N=1633
n (%) n (%)
Cargiac d:sorders
- Atrig] fibritiahion 16 (0.9) 20 {1.1)
Gastrointestina! disorders
- Diarrhea NOS ) 23(1.2) 26 (1.4)
- Nausea 15 (0.8) 23 {1.3)
- Vomiting NOS 20 (1.1) 12 (0.7}
Genera: disorders and adminisiration site concitions
- Chest pain NEC 18 (1.0) 21(11)
Infect-ons ang infestations
- Pneumenia NOS 28 (1.5) 22 {1.2)
— Urinary tract infection NOS 17 (0.9) 21 {1.1)
Musculoskeletal, conneclive tissue and bone disorders
~ Back pain 11(0.6) 18{1.0)
Nervous svstem disorders
- Headaches NOS 20(1.1) 24 (1.3)
— insomnig NEC 18 {1.0) 21(1.1)
Resvira:ory. thoragic and mediastinai d:sorders
— Chronic obstructive asrways disease exacerbated 25 (1.6) 39 ({2.1)

- % = /N, where N is the number of patients 1 the Safety population

The most frequently reported AE in both treatment groups was exacerbation of chronic
obstructive airways disease and followed by pneumonia, diarthea and headache. There were no
notable differences between the dalteparin sodium and placebo groups in the incidences of AEs.

2 Drug-Related Treatment-Emergent Adverse Events

. There was a low incidence of drug-related AEs. Drug-related AEs were most commonly

associated with the gastrointestinal disorders system organ class in the dalteparin sodium

group (9, 0.5%). These were mainly bleeding events. In the placebo group, drug-related events
were most commonly associated with the blood and lymphatic system and the skin and
subcutaneous tissues (7, 0.4% in each system). The most frequently reported drug-related AE (by
preferred term) in both treatment groups was thrombocytopenia/thrombocytopenia aggravated,
which was reported for 6 patients in each group. There were differences between the treatment
groups in the incidence of subcutaneous hematoma (reported by 5 patients in the dalteparin

sodium group compared with no reports in the placebo group), and epistaxis (reported by 6

patients in dalteparin sodium group compared with 3 patients in the placebo group).

The majority of events were of mild or moderate intensity. Gastrointestinal hemorrhage NOS
(reported for 2 dalteparin sodium-treated patients) was the only drug-related severe AE to be
reported by more than 1 patient in either treatment group.
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3 Deaths
Table 18 provides an overview of deaths (Day 1 to Day 90) by system organ class.

Table 18. Patients who had AEs leading to death by system organ class. Safety population

System organ class Dalteparin sodium Placebo
preferred term (MedDRA) N=#348 N=1833
n (%) n {%)
Blood and lymphatic sysiem disorders 7{04) 7 {0.4)
Eye disorders 0 11(0.1)
Castrontestinal disorders . D (0.5) 5 (0.3)
General disorders and administration sile condibons 8 {0.4) 1(0.1)
Injury and poisoning 6 (0.3) 0
Investigations® ' 4 (0.2) 3(0.2)
Metabolism and nutrition disorders 1(0.1) 0
Muscuioskeletal. connective tissue and bone diserders 2(0.1) 0
Psycniatric disorders ) 1(0.1) 0
Renal a=d unnary disorders 1{0.1) 0
Reproductive sysiem and breast disorders 1¢0.1) 3 {0.2)
Respiratory. thoracic and mediastina! disorders 7 (0.4) 4(C.2)
Skin & sybcutaneous tissue disorders 6{0.3) 7(0.4)
Vascular disorders 2(0.1) 1(0.1)
% = n/N, where N s the number of patients in the Safely populfation

. e.Q. abnormal findings from diagnostic tests, e.q. laboratory tests

Deaths occurring during the study were most commonly due to cardiac disorders and
infections and infestations. In the dalteparin sodium group, the most frequently reported
reason for death (by preferred term) was pneumonia NOS (10 patients), followed by
myocardial infarction (9 patients) and cardiac failure NOS (8 patients). Cardiac failure NOS
was the most frequently reported reason for death in the placebo group (9 patients), followed
by pneumonia NOS (7 patients) and exacerbation of chronic obstructive airways disease

(7 patients). There were no notable differences between the dalteparin sodium and placebo
groups in any of the system organ classes in the proportions of patients who died during the
study.

Sixteen patients died suddenly during the study (i.e., within 24 hours from the start of an
acute event). Seven of these cases occurred in the dalteparin sodium group and 9 occurred in
the placebo group. Eight of the 16 sudden deaths occurred by Day 21 (5 in the dalteparin
sodium group and 3 in the placebo group) and the remainder cases occurred beyond the
treatment period (Day 21). None of the cases of sudden death were considered drug-related by
mvestigators. '

Brief summaries of the events leading to sudden death in the dalteparin sodium group by Day 21
are provided below:
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¢ Patient 15061 was a 72-year-old female in the dalteparin sodium group. On Day 5 of the
study she died due to chronic pulmonary and aggravation of heart disease.

. ® Patient 24127 was a 67-year old female in the dalteparin sodium group with a history of
- diabetes and heart failure. On Day 2 of the study she died of cardiac arrest and renal failure.

* Patient 31010 was a 44-year-old male in the dalteparin sodium group with a history of
heart failure, pneumonectomy and respiratory disease. On Day 17 of the study, the patient
experienced an aggravation of his heart failure, respiratory failure and a minor gastrointestinal
hemorrhage and he died the same day. The cause of death was heart failure.

¢ Patient 32136 was a 69-year old male in the dalteparin sodium group with a history of
congestive heart failure and arrhythmia. The patient completed the course of study medication on
Day 11. On the same day, the patient suddenly stopped breathing and became cyanotic.
Cardiopulmonary resuscitation was unsuccessful and he died the same day. The cause of death

- reported on the SAE form by the investigator was PE and exacerbation of cardiac and respiratory
failure. However, no specific symptoms of PE were reported on the clinical database and no
diagnostic tests for PE were performed. The CEC therefore adjudicated this case as a sudden
death.

- o Patient 33061 was a 69-year-old male in the dalteparin sodium group with a history of
ischemic heart disease, myocardial infarction and nephrosclerosis. The patient received
his last dose of medication on Day 9 of the study at 1400 and at 2300 he died suddenly at

" home. An autopsy was not performed.

Of the 8 cases of sudden death reported after Day 21, 2 were in the dalteparin sodium group
and 6 were in the placebo group. Brief narratives for 2 patients in the dalteparin sodium group
are provided below:

* Patient 13050, was an 80-year old male in the dalteparin sodium group with a history of
epilepsy and heart failure. Approximately 2 weeks after receiving his last dose of study drug, the
- patient died suddenly during his sleep. An autopsy was not performed. The cause of death as
reported on the SAE form was probable arthythmia, and a possible PE.

‘e Patient 32421 was a 51-year-old male in the dalteparin sodium group with a history of
1schemic dilated cardiomyopathy, congestive heart failure, chronic cor pulmonale and aneurysm.
Five weeks after receiving his last dose of study drug, the patient died at home. An autopsy was
not performed. The cause of death as reported on the SAE form was acute heart failure.

4  Serious Adverse Events

Table 19 summarizes SAEs reported by >1% of patients in either treatment group, by system
- organ class and preferred term.
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Table 19. SAEs (in >1% patients in either treatment group) by systerﬁ organ class
and preferred term (Day 1 to Day 90*). Safety population

System organ class Dalteparin sodium Placebo
Preferred term (MedDRA) N=1848 N=1833
n {%) n (%)
Infections and infestations
- Pneumonia NOS 18 (1.0} 15 (0.8)
Respiratory. theracic and medigstinal disorgers
— Chronic obstructive airways disease exacerbated 27 (1.5) 34 (1.9)
. Only SAES leading to death inciuded from Day 44 to Day 90

% = n/N. where N is the number of patients in the Safety populatiom

The most frequently reported SAE in both treatment groups was exacerbation of chronic
obstructive airways disease, which was reported by slightly more patients in the placebo
group than in the dalteparin sodium group. The next most frequently reported SAE was
pneumonia NOS, which was reported by a similar number of patients in each treatment
group. All other SAEs were reported by less than 1% of patients in either treatment group.
Patients with drug-related SAEs during the study (Day 1 to Day 90) are summarized by

system organ class and preferred term in Table 20.

Table 20. Patients with drug-related SAEs by system organ class and preferred

term (Day 1 to Day 90%*). Safety population

% = n/N. where N is the number of patients in the Safety population

.« . : : " 2
System organ class Dalteparin Placebo
Preferred term (MedDRA) sodium
N=1848 N=1833
n {%) n (%)

Pauents with at least 1 drug-related SAE 7 {C.4) 5(0.3)
Blood and lymohatic system disorders

-| - Thrombocytopena 1(0.1) 1(0.1)
Gastrointestina! discroers
~ Gastnic hemorrhaoe 9] 1(0.1)
~ Gastnic vlcer hemorrhage [o] 1(0.1)
- Gastrointestnal hemorrhage NOS 2(0.1) [1]
= Descphag:us hemorrhagic 0 1(0.1)
- Peritcneal hemorrhage 1{0.1) 0
Inury and poisoning
~ Subdural hematoma 1(0.1) 0
Investigations
~ Hemaluria present 1(3.1) 0
Nuscuioskeletal. connective ussue and bone disorders
- Muscie hemorrhage 1(0.1) 0
Renat anc unnary disorders :

| = Renal impairment NOS 1(0.1) [1]
Respiratery. thoracic and mediastnal disorders
-~ Epistaxis . 0 1{0.1)
- Only drug-related SAES leading to death from Day 44 to Day 90

The most frequently reported drug-related SAEs were associated with the gastrointestinal
disorders system organ class in both the dalteparin sodium group and in the placebo group.
No individual drug-related SAE was reported by more than 2 patients in either treatment
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group. There was a similar proportion of drug-related SAEs in the dalteparin sodium group in
comparison with the placebo group. The majority of the drug-related SAEs in both treatment
groups were bleeding events.

| 5 Major Bleeding Events

The incidence of patients with centrally adjudicated major bleeding events by Day 14 (or
discontinuation) and by Day 21 is summarized in Table 21.

Table 21. Incidence of major bleeding events (centrally adjudicated) by Day 14
(or day of discontinuation from study medication) and by Day 21. Safety population

Visit Dalteparin Placebo Difference in RR
sodium’ Incidence*
N=1848 N=1833
Day 14 (or n/N 8/1848 0/1833
discontinuation) Incidence 0.43 0.00 0.43 —
85% Ci (0.13100.73) — - —
Day 21 /N 9/1848 3/1833
. Incidence 0.49 0.16 0.32 2.98
98% Ci (0.17 10 0.80) -— - —

Dalteparin socium minus placebo
Incidence = n/N. where N is the number of patients in the Safety poputation
95% Ci were nof produced if fewer than & patients in either treatment group experienced an event

A higher number of patients in the dalteparin sodium group had major bleeds than in the placebo
~ group at Day 14 (or discontinuation) and at Day 21.

Of the 12 major bleeds occurring by Day 21, 3 cases were fatal (2 in the dalteparin sodium
group and 1 case in the placebo group). Brief summaries of these cases are provided below:

e Patient 27292 was an 86-year-old male in the dalteparin sodium group. On Day 4 of the
study the patient had a severe gastrointestinal bleed, that was rated as serious. Dalteparin

sodium was permanently withdrawn on Day 5. The event was associated with a decrease in Hb
of >20 g/L and a blood transfusion of >2 units was required. The patient received an intravenous
infusion of heparin for a thrombosed superficial femoral artery on Days 16 and 17. The event
increased in severity on Day 18 and the patient died as a result of cardiogenic shock on Day 19.
It was the investigator™s opinion that the event was related to the study medication.

e Patient 32018 was an 87-year-old female in the dalteparin sodium group. On Day 4 of the
study she expenienced gastrointestinal bleeding and study medication was permanently
discontinued. The event was associated with a decrease in Hb of >20 g/L, however, a blood
transfusion of >2 units was not given. The patient subsequently developed heart failure and
pulmonary edema and died on Day 6. It was the investigator™s opinion that the event was
related to the study medication.

e Patient 32437 was a 72-year-old male in the placebo group. On Day 16 of the study he
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experienced severe hematemesis that was rated as serious. The event was associated with a
decrease in Hb of >20 g/L, and a blood transfusion of >2 units was given. The patient’s
existing cardiac failure subsequently worsened and the patient died on Day 20 of the study.

Of the 9 non-fatal major bleeds reported by Day 21, 4 were gastrointestinal bleeds (2 in the
dalteparin sodium group and 2 in the placebo group). The remaining 5 bleeds comprised a
nasal bleed, a peritoneal bleed, a bleed from the rectus abdominalis muscle, a hemothorax

and a hematoma of the right arm. Five of the 9 non-fatal major bleeds reported were considered
related to study medication by investigators (3 in the dalteparin sodium group and 2 in the
placebo group).

Four patients, all of whom were in the dalteparin sodium group, had non-fatal major bleeds.
Patient 27022 had a Mallory-Weiss tear (a mucosal tear in the esophagus leading to eosphageal
bleeding); Patient 29028 had a hematoma of the arm; Patient 30079 had a mild rectal bleed and
Patient 32061 developed hemothorax as a result of a pleural puncture.

Subgroup analyses indicated that there was a higher incidence of major bleeds in elderly
patients. Ten of the 12 major bleeds reported by Day 21 occurred for patients who were aged
65 or over. Seven of the 12 major bleeds occurred in female patients.

The cumulative probability of 2 major bleeding event occurring over time, up until Day 21, is
presented in Figure 2.

Figure 2. Cumulative probability of a major bleeding event vs days after treatment until
Day 21. Safety population

s.010 N
.o Faomy

Comrulntive Probability of Major Treding

24

Days afler toatment woti) day 21

The results show that there was a higher probability of a major bleeding event in the
dalteparin sodium group in comparison with the placebo group.

6 Minor bleeding events (centrally adjudicated)

Page 36



CLINICAL REVIEW

Clinical Review Section

The incidence of patients with minor bleeding events by Day 14 (or discontinuation) and by
Day 21 is summarized in Table 22.

Table 22. Incidence of minor bleeding events (centrally adjudicated) by Day 14

(or day of discontinuation from study medication) and by Day 21. Safety population

Visit Daiteparin Placebo Difterence in RR
sodium incidence®
N=1848 Nz 1833
Cay 14 {or Ny 161848 £:1333
giscontinualion) | Incicence -0 87 0.27 .59 3.17
854 Ci 10.44 42 1.29; 10.0310 0.£1) (0.4 10 1.08) (1.17 16 & 85}
Cay 21 nik 19:1548 12:1833
inc.cence 103 0.55 $.48 1.88
g5t Ct 10.571C 1.49 {0.21 to D.58) {-0.09101.05) {C.BB 104 04)
‘ Darepann S0Cwm rminuys placetbo

incidence = n/N. where Nis the number of pabents in the Safety popufation
The incidence of minor bleeding events was higher in the dalteparin sodium group than in the
placebo group at Day 14 (or discontinuation) and at Day 21.
Subgroup analyses of centrally adjudicated minor bleeding events indicated that minor bleeds
- were more commonly reported by elderly patients ( 65 years). Slightly more male patients
reported minor bleeds than female patients by Day 21.
7 Thrombocytopenia
A summary of the incidence of thrombocytopenia by Day 14 (or day of discontinuation from

study medication) and by Day 21 are presented in Table 23.

Table 23. Incidence of thrombocytopenia by Day 14 (or day of discontinuation
from study medication) and by Day 21. Safety population

Visit Daltepatin Placebo Difterence in RR
sodium Incidence*®
NziB48 N=1833
Cay 14 (or nh 151848 6:1833
ciscontinuation) 0 54 £33 [ 165
10,2142 C.83) (0.0710 0.88: | (-0.21100864) (C.60 10 4.54)
Cay21 1057 048 81533
inc cence 0354 0.44 0.1 1.24
Qb4 Ci 10211 0.85) (0.13t0 6.74) | (L3510 0 56) {0.49103.13)
- Dalrepann soo.wun minus piacebo

inaigence = N, wnere N is the number of patents i the Safety popuiation

The incidence of thrombocytopenia was slightly higher in the dalteparin sodium group than
in the placebo group at Day 14 (or discontinuation) and at Day 21.
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None of the 18 patients with thrombocytopenia by Day 21 reported any major or minor
bleeding. Adverse event pages were completed by investigators for 17 of these cases. In

15 cases the outcome was recovered, in one case (Patient 15111, dalteparin sodium) the
outcome was not recovered and in one case (Patient 34220, placebo) the adverse event had a
duration of 4 days but the outcome was stated as "unknown". For Patient 34151 in the
dalteparin sodium group, the investigator did not consider the event to meet the protocol
definitions of an adverse event.

Subgroup analyses indicated that there was a higher incidence of thrombocytopenia in male
patients than in female patients by Day 21 (13 vs 5 caseS). The incidence was also higher in
elderly patients compared with younger patients (13 vs 5 cases) and in patients with a BMI of
<30 kg/m 2 (14 vs 4 cases). There were no obvious geographic variations in the incidence of
thrombocytopenia.

8 Discontinuations Due to Adverse Events

A summary of AEs that led to withdrawal of the study drug is presented by system organ class in
Table 24.

Table 24. AEs that led to discontinuation of the study drug by system organ class.
Treatment Period (until last day of study medication) Safety population

System organ class Dalteparin Placebo | P-value®
sodium
N=1848 N=1833
n {%) n (%)

Pauenis with at least 1 AE leading to treatment withdrawal** 84 (45)| 78(4.3) 0.688
Biood and lymgohatc system disorders 3(0.2) 3(0.2) 1.000
Card:ac disorders 20111 18 (1.0% 1.000
Evye aisorders 0 1{0.1) 0.498
Gastroiniesting! disorgers 11{0.6) 7 (0.4} 0.480
General g:sorders and administration site conditions 5{(0 3) 4 (0.2} 1.000
Infections and infestations 10 (0 5) 8 (0.4) 0.814
Injury ang poisoring 5(0.3) 3(0.2) 0.726
Investigations 6 {0.3) 4(0.2) 0.754
NMetaholism and nutrition disorders 1(0.1) 1(0.1) 1.000
tMusculoske etai, connective issue and bone disorders 1(0.1) 0 1.000
Neaoplasms benign anc malignant {including cysts and paives) 2(0.1) 2{0.1} 1.000
Nervous system disorders 4(0.2) 4(0.2) 1.000
Psveh:atnc disorders 310.2) 3(0.2) 1.000
Rena! a~g urinary gisorders 4 (0.2) 5 (0.3} 0.753
Respiralory thoracic and mediasinal discrders 5(0.3) 9 (0.5} 0.289
Skin & subcutaneous tissue disorders 5(03) 4(C.2) 1.000
Vascular disorders 8 {0.5) 6 (0.3} 0.607
- Fisher's exact test )
b The data in this table are derived from the AE section of the CRF.

FPatients couid have more than 1 AE feading to withdrawa! and could therefore be counted under more

than 1 system organ class.

% = n/N, where N is the number of patients in the Safety population

The most frequently reported AEs that led to withdrawal in both treatment groups were
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cardiac disorders (such as heart failure), which were reported by approximately 1% of patients in
each group. The incidence of AEs that led to withdrawal was similar in the dalteparin sodium
group in comparison with the placebo group for the majority of AEs. No statistically significant
differences were seen between the treatment groups.

-9 Drug-related Allergic Reactions

Only 2 drug-related allergic reactions were reported, 1 in the dalteparin sodium group and 1
in the placebo group. Both occurred by Day 14 (or study discontinuation).

In the dalteparin sodium group, Patient 32281 experienced severe pruritus at the injection site
on Day 4 and was withdrawn from the study. The patient recovered from the event. In the
placebo group, Patient 14169 experienced moderate urticaria on Day 12 and was withdrawn
from the study. The patient had not recovered from the event at the time of reporting.

10 Clinical Laboratory Evaluation

- The statistical analysis showed that there were no differences between the treatment groups
for Hb, HCT and platelet count.

~ Mean and median hemoglobin and hematocrit values were comparable between the treatment
groups at the timepoints of both pretreatment and the last day of treatment. Mean and median
values were similar at both timepoints. As would be expected, the dalteparin sodium-treated

patients who had a major bleed had low mean and median hemoglobin and hematocrit values

. at the time of the event.

Mean and median platelet counts were comparable between the treatment groups at
pretreatment, at discharge and on the last day of treatment. Values were slightly lower at -
pretreatment than at discharge and on the last day of treatment.

- There were no differences between the dalteparin sodium group and the placebo group in the
_ change from baseline in potassium levels.

D. Update of Safety

The updated summary of safety report incorporates new safety data that have become available

from February 1, 2002 to May 1, 2003, which were not included in the SNDA submitted on

February 7, 2003. The only additional safety data available are from the 489 reports of suspect

‘Adverse Drug Reactions received by Pharmacia Drug Safety Surveillance from health care
professionals, agencies and literature review during this period.

There have been no new studies conducted in this indication and there is no new data from

- trial 524-E-CVD-0042-033 (PREVENT). The only additional data are from spontaneous
reports.
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During the period January 2003 to May 1, 2003, one trial was ongoing in an indication other
than that claimed in the medical thromboprophylaxis indication. Study 524-CVD-0042-029
is examining the throniboprophylactic effect of FRAGMIN in orthopedic patients
undergoing primary total knee replacement surgery. A clean safety database from this study
1s not yet available but during the course of the study no safety issues were identified.

Overall, 489 reports of suspect Adverse Drug Reactions to dalteparin were received by
Pharmacia Drug Safety Surveillance from health care professionals, agencies and literature
review from February 1, 2002 to May 1, 2003. Two hurtfired and seventy-one described serious
adverse events and 218 reports described non-serious adverse events.

1. Serious reports with all events considered listed in the Product Safety Information

Of the 218 reports describing serious adverse events, 121 included only events either already
specifically described (listed) as undesirable effects in the product safety information in the
package insert or considered secondary to such undesirable effects. Table 25 illustrates the
distribution of events according to body system. Non-serious events are secondary to a primary
serious event. Within this category there were 16 fatal outcomes, 15 of which occurred in
patients suffering from a bleeding event. Bleeding events represent the most frequent serious
adverse reaction to Fragmin therapy.

Table 25: Serious Events

Listed Unlisted | Listed | Unlisted L+U L+U L+VU
[Body system disorder INon serious Non serious{Serious| Serious INon serious] Serious | Total
[Bivud anc iymphate 1 43 26 1 69 70
Cardiac 11 " "
Eye 2 2 2

. brastomtestinal 1 29 6 1 35 36
[Genera’ disorders and adminisization site conditions 1 1 11 13 2 24 26
Heoaio-biliary 1 1 4 1 5 3
mmune system 7 7
nfect:ons and infestatons -] 9
njury. po:soning and procedure! compications 1 6 13 1 12 20
nvestigations 7 11 18 18
Fdetaboism anc nuirition 8 8
FAusculosheleizl anc conneclive tissue 1 1 1
Nervous system 2 22 e 2 30 32
Pregnancy, paerperium and perinatal conditions 2 9 11 11
Psychiatric 3 3 3
Renzl and uninary 4 10 14 14
Reproductive system and breast ] € [

- Respiratory, thoracic and med:asting! 3 30 33 33
ISk & subcutaneous tissue disorders 12 5 17 17
Vascu'ar 33 51 84 B4
Total 2 6 186 230 8 416 424

There were 107 serious bleeding events, distributed in several body systems. They account for
57.5% of all serious listed events (n = 186). The second most frequent primary serious event
reported is thrombocytopenia (n = 43). Added to three events of low platelet count, the total
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number of events is 46 (24.7%). Two cases of thrombocytopenia had a fatal outcome (one was
associated with a bleeding event).

2. Non-Serious reports with all events considered listed in the Product Safety Information

Of the 218 reports including only non-serious adverse events, 72 contain only events either
specifically listed in the Product Safety Information or considered secondary to such an event.
Among the listed reports, 22 cases refer to bleeding events (30.5%), 25 to some form of allergic
reaction to the drug, 11 to the painful reaction to administration, 6 to liver enzyme alterations, 5
to lack of efficacy and 2 to thrombocytopenia. The majority (n=32) of the non-serious listed
events belong to the body system “General disorders and administration site condition” (35.9%)
and to “Skin and subcutaneous tissue disorders” (n=25, 28.1%). The single most frequent listed
event was “injection site pain” (n=10), while all the other events remained within the single digit
range. '

3. Serious reports with at least one event not listed in the Product Safety Information (150
cases)

Of the 271 reports describing serious adverse events, 150 included at least one event neither
specifically described (listed) as undesirable effects in the Product Safety Information nor
considered secondary to such undesirable effects. Table 23 outlines the distribution of unlisted
serious events according to body system. Non-serious events are secondary to a primary serious
event. Within this category there were 22 fatal outcomes, 9 of which occurred in patients
suffering from one unlisted event accompanied by bleeding or thrombocytopenia. Nine fatal
outcomes seem to have occurred because of lack of efficacy of the drug and, finally, 4 fatal
outcomes were the consequence of other concomitant medical conditions.

There were 23 reports of thrombocytosis (11 serious and 12 non-serious) in the category of
unlisted events. The event was reactive in origin in 21 out of 23 patients, rather than caused by
Fragmin therapy. Of 21 patients, 20 underwent orthopedic surgery and thrombocytosis occurred
in the early postoperative period. In 1 further case, reactive thrombocytosis occurred after the
patient developed HIT (case 2000011934). In the remaining 2 cases,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>