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DIVISION DIRECTOR'S  REVIEW MEMORANDUM FOR SUPPLEMENT 
NEW INDICATION: Updated to Cite Prior Review 

NDA:    20-287/SE1-035 (this is a third cycle review) 
DRUG:   Dalteparin sodium injection 
TRADE NAME:  Fragmin® 
FORMULATION:  Prefilled syringes (multiple sizes) and multidose vials with  
    specified Fragmin contents in ; the multidose vial  
    also contains a specified content of benzyl alcohol   
    single-use vials, containing .  
ROUTE:   Subcutaneous 
DOSE:    For this new indication in cancer patients: 200 IU/kg once  
    daily for a month followed by 150 IU/kg once daily for five  
    months (maximum dose 18,000 IU daily) 
SPONSOR:   Pfizer, Inc. 
SUBMITTED: February 28, 2007 
PDUFA DUE DATE:  April 30, 2007 
DD MEMO COMPLETED: April 30, 2007 
DD MEMO PREPARER: Dwaine Rieves, MD, Acting Division Director 
    Division of Medical Imaging and Hematology Products 
 
SPONSOR'S PROPOSED NEW INDICATION: 
 
"Fragmin is also indicated for the extended treatment of symptomatic venous 
thromboembolism (VTE) (proximal DVT and/or PE), to reduce the recurrence of VTE in 
patients with cancer." 
 
This updated memorandum is provided to clarify the prior reviews and inspections.   
 
RELATED DRUGS: 
 
Fragmin is the first FDA-approval of an anticoagulant as treatment for VTE specifically 
among patients with cancer.  Multiple other anticoagulants are approved for VTE 
treatment among the broad population of patients.   
 
RELATED REVIEWS: 
 
Clinical:  Andrew Dmytrijuk, M.D.; Kathy Robie Suh, M.D., Ph.D.  
Statistics:  Milton Fan, Ph.D, Jyoti Zalkikar, Ph.D.  
Chemistry:  None for this third cycle--currently approved. A CMC review was  
   performed by Ali Al-Hakim, Ph.D. for the first cycle. 
Pharm-toxicology: None--not applicable. 
Microbiology:  None in third cycle; Stephen Langille, Ph.D in first cycle. 
Clin Pharmacology: None--not applicable. 
DMETS:  Jinhee Jahng, Pharm.D 
Advisory Committee: Oncologic Drugs Advisory Committee on September 6, 2006 with  
   a unanimous recommendation for approval. 
 
RECOMMENDED REGULATORY ACTIONS: 
 
1)  Approval of the supplement for the proposed indication:  

(b) (4)

(b) (4)

(b) (4)
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VTE is a relatively common complication among patients with cancer.  Fragmin has 
been used for many years as an anticoagulant in the primary prevention of VTE.  The 
indication proposed in this supplement was for the secondary prevention (or "treatment") 
of VTE among cancer patients.   
 
The sponsor's clinical data, as outlined below, raised multiple concerns during the two 
review cycles.  These issues were ultimately brought to an advisory committee where 
the data were fully vetted and the committee unanimously regarded the sponsor's data 
as robust evidence of the safety and efficacy of Fragmin for the new indication.  The 
feedback from the committee provided an objective, informative perspective (approval) 
to which the review teams, in this third cycle, agree. 
 
This supplement also approves four new presentations (strengths of prefilled syringes), 
an approval applicable to the higher dosages needed for the new indication.   
 
2) Requirement of the sponsor to conduct post-marketing studies and to submit 
additional information: 
 
Pfizer has agreed to two post-marketing clinical studies: 
 
 -to evaluate efficacy and safety of Fragmin in pediatric cancer patients (all ages).  
 The final study report is to be submitted within 36 months of the approval. 
 
 -to evaluate the safety and efficacy of Fragmin in cancer patients (both 
 metastatic and non-metastatic) receiving extended treatment with Fragmin for 
 more than six months.  The final study report is to be submitted within 60 months 
 of the approval. 
 
3) Compliance with Pediatric Research Equity Act (PREA) of 2003 expectations: 
 
Pfizer has agreed to conduct a clinical study among pediatric cancer patients to support 
the usage in this population.  This action maintains compliance with PREA.   
 
REVIEW COMPONENTS: 
 
Background 
 
Fragmin is a low molecular weight heparin drug currently approved for VTE 
thromboprophylaxis in multiple settings (hip replacement, abdominal surgery, general 
medical illness among patients with restricted mobility) and also prophylaxis of ischemic 
complications in patients with unstable angina and non-Q wave myocardial infarction.   
 
The sponsor conducted a single clinical study to support the proposed indication for use 
of Fragmin among cancer patients with VTE.  Several aspects of this proposal raised 
special concerns for the clinical review team.  Specifically: 
 -the provision of data from a single study raised questions about the robustness  
  of the data to support the approval 
 - nearly half the patients died by the end of the study (supposedly due to cancer)  
  and this high death rate added to concern about data robustness (as did  
  certain subset analyses) 
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 -the competing risk of death with recurrent VTE (the study's primary endpoint)  
  made interpretation of the data difficult. 
 
The many concerns regarding the sufficiency of the single study supporting the new 
indication resulted in FDA completing two full review of the data and issuing two action 
letters (first an "approvable" letter and secondly a "non-approvable" letter).  Both action 
letters requested additional clinical studies to bolster the persuasiveness of the data.  
Because of the complex nature of the concerns regarding interpretation of the study's 
primary endpoint due to competing risks and accumulating post-marketing data that did 
not suggest new safety concerns for Fragmin (in the approved indications), the 
supplement was reviewed in detail at a September 6, 2006 ODAC meeting.  The 
complex statistical issues were fully vetted and the committee unanimously 
recommended approval.  This action was based upon inference of Fragmin's activity 
(based upon extensive experience for use of the product in the primary prevention of 
VTE) as well as the sponsor's single clinical study data (which were assessed as 
robust). 
 
The current (third cycle) submission consists of revised product labeling and a 
commitment for post-marketing clinical studies. 
 
Brief Regulatory Timeline 
 

• Original Fragmin approval: December 22, 1994 
• Submission of NDA supplement: March 16, 2004 
• Approvable letter issued (first cycle): January 15, 2005 
• Resubmission of NDA supplement: September 14, 2005 
• Non-approvable letter issued (second cycle): March 15, 2006 
• Advisory Committee: September 6, 2006 
• Resubmission of NDA supplement: February 28, 2007 
• PDUFA action (third cycle)/approval: April 30, 2007 

   
Clinical Review 
 
The clinical review was performed by Dr. Andrew Dmytrijuk (second and third cycle) and 
Dr. George Shashaty (first cycle).  Dr. Kathy Robie Suh provided Team Leader expertise 
to the reviews and also provided secondary reviews.  Dr. Milton Fan performed the 
statistical review (during initial cycles).  I have examined the clinical and statistical 
reviews and I concur with the ultimate findings, comments and recommendations.  I also 
concur with findings from other review disciplines from prior cycles (CMC, Clin pharm).  
These disciplines had minimal comments regarding the supplement. 
 
Substantial evidence of safety and effectiveness for Fragmin usage in the new indication 
is derived from a single clinical study called the CLOT study.  This study was an open 
label study conducted among 676 patients with cancer who also had a VTE.  The patient 
population included patients with a broad array of underlying cancers (predominantly 
lung, breast) although non-solid cancer accounted for only 10% of the population. 
 
The subjects were randomized (1:1) to either an "OAC" group or a "Fragmin" group.  The 
OAC group received 200 IU/kg Fragmin once daily for 5 - 7 concurrent with oral 
anticoagulant (OAC, to INR of 2 - 3) followed by OAC alone for a total of six months.  
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The Fragmin group received Fragmin at 200 IU/kg once daily for a month followed by 
five months of Fragmin at 150 IU/kg once daily.  The study terminated at the six month 
time point.   
 
The primary endpoint was a time to event comparison of the occurence of symptomatic 
recurrent VTE.  VTE recurrence was determined by an independent, central committee 
blinded to treatment assignment. 
 
By the end of the study, approximately half the patients had died (with similar death 
rates between the two study groups).  More deaths were the "cause" for study drug 
discontinuation in the Fragmin group.  However, this aspect of drug discontinuation was 
discussed extensively at the advisory committee and the committee felt very strongly 
that this "study drug discontinuation" imbalance due to death was related to the open 
label nature of the study (where physicians would continue an injectable drug but would 
discontinue an oral drug due to the patient's debilitation).  The committee's decision was 
bolstered by the intention-to-treat analysis that showed overall mortality rates were 
similar between the study groups. 
 
The study's primary endpoint should a marked treatment effect (log rank p of 0.002) in 
favor of patient's receiving Fragmin.  Overall, 8% of the Fragmin patients had a VTE 
recurrence while 16% of the OAC group had a VTE recurrence. 
 
The major safety findings from the study related to modestly higher rates of major 
bleeding, thrombocytopenia and liver enzyme elevations in the Fragmin group.  Overall, 
major bleeding events occurred in 6% Fragmin patients and 4% OAC patients.  
Thrombocytopenia adverse events occurred in 11% Fragmin patients and 8% OAC 
patients.  Liver ALT elevations (any severity) occurred in 40% Fragmin patients and 31% 
OAC patients.  Grade 3 (or higher) adverse event rates were much lower for these 
outcomes but were modestly higher in the Fragmin group.   
 
Division of Scientific Investigation (DSI) 
 
No inspection was performed in the third cycle.  One clinical site was inspected during 
the first cycle review and no notable deficiencies were detected.   
 
Financial Disclosure 
 
As noted in Dr. Dmytrijuk's review, the sponsor has submitted required financial 
disclosure information and the information is acceptable.   
 
Consultations 
 
The DMETS consultants recommended revisions of the syringe container/carton labels 
to lessen the risk for medication errors.  These modifications were performed by the 
sponsor. 



---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
 /s/
---------------------
Rafel Rieves
4/29/2007 09:33:41 AM
MEDICAL OFFICER
This memo is updated to cite the reviews done 
in the prior cycle--specifically the inspection of a 
clinical site. 
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• 0 Review & Environmental Impact Statement (indicate date ofeach review) N/A

,.:. --NoAs:- MicrobiOiogy~vieV:~-(sterility&-ap-y~og~nicity) (i;;di~-;U~-date oJeach- review)-- --iilSI07;U7t05; 1/4/05; 4/18/07--'
, D Not a arenteral roduct

f~~:~:::e::~::::~:~,:,~~~~,:~~-=~~~-_: ....~__~_. ~~:'::~F;,::::atio_n__

.:. BLAs: Facility-Related Documents
• Facility review (indicate daters»~

• Compliance Status Check (approvals only, both original and supplemental
applications) (indicate date completed, must be within 60 days prior to AP)

o Requested
o Accepted
o Hold

-----:--"...,.------c---c-:-----------------------.-----.-----f--p=;--~-~__:--------____;:_I._

.:. NDAs: Methods Validation g Completed
o Requestedo Not yet requested
X Not needed

X None

X No care

N/A
----------------------1

.:. Pharmltox review(s), inCluding referenced IND reviews (indicate date for each review)
-------

.:. Review(s) by other disciplines/divisions/Centers requested by Pff reviewer (indicate date
for each review)

.:. -Statistical review(s) of carcinogenicity studies (irulicate date for each review)
-----------1--------------1

.:. ECAC/CAC report/memo of meeting N/A
- -------------_._---------------_._._----- --------------------

}.:. Nonclinical inspection review Summary (DSI) X None requested

~~=~~.--'=~~- ---~-_---:~~ -- -~-.:----c--~~ii~ig~1Utt1XJI~' ~~-"'~:--. ",_-:r~~---- '.~~-~ .-=7~-~.~~-:__-:----.~~.-.;

.:. Clinical review(s) (indicate date for each review) 4/26/07; 4/24/07; 3/13106; 1114/05"
~-- _._----_._--------_._-_.._.._._-_._---~._-_._------ -----_._-----_._----------
.:. Financial Disclosure reviews(s) or location/date ifaddressed in another review Mo review 1Il4/05
---- - -------------- --.:. Clinical consult reviews from other review disciplines/divisions/Centers (indicate date of

X None
each review)

-
.:. Microbiology (efficacy) reviews(s) (indicate date ofeach review) X Not needed

--------------------
.:. Safety Update review(s) (indicate location/date if incorporated into another review) 4/23/07 MO review

---.:. Risk Management Plan review(s) (including those by OSE) (indicate location/date if
N/A

incorporated into another review)- -_._-~~------------_._-----_._- --.:. Controlled Substance Staff review(s) and recommendation for scheduling (indicate date of
X Not needed

each review)
- -----1----.:. DSI Inspection Review Summary(ies) (include copies of DSlletters to investigators) 0 None requested

------------------------_.--_._--_..---.._--._- ------------------------

Clinical Studies
12/15/04 rev; 2/4/05 and 10/23/03

• letters

• Bioequivalence Studies N/A
--.. Clin Pharm Studies N/A

.:. Statistical Review(s) (indicate date for each review) 0 None 4/25/07; 12/3/04

.:. Clinical Pharmacology review(s) (indicate date for each review) 0 None 11129/04
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