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To:  NDA 21-825 
 
 
Ferriprox (deferiprone) is an orally active iron chelator developed for use in treating iron 
overload. This is the second review cycle for this product.  The NDA was initially 
submitted 1/29/2009 for the indication, “treatment of iron overload in patients with 
transfusion-dependent thalassemia and for treatment in patients with other transfusion-
dependent anemias for whom the use of other iron chelators has been considered 
inappropriate”.  A complete response (CR) letter was issued on 11/30/2009.  The current 
resubmission (received 4/14/2011) seeks approval of deferiprone for the indication: “for 
the treatment of patients with transfusional iron overload when current chelation therapy 
is inadequate.”  The proposed dose is Ferriprox is 25 to 33 mg/kg body weight, orally, 
three times a day for a total daily dose of 75 to mg/kg body weight. 
 
Background 
Patients with certain inherited anemias (importantly β-thalassemia and increasingly sickle 
cell disease in the U.S.) require frequent transfusion of red blood cells beginning at a 
young age to offset anemia that occurs because of inability to manufacture normal 
hemoglobin.  Normal dietary absorption is about 1 mg daily which maintains a total body 
iron of approximately 3 to 5 grams in adults. One unit of packed red blood cells contains 
about 200 mg of iron.  Because the body has no physiologic mechanism to excrete excess 
iron, repeated red blood cell transfusions over time result in massive iron overload.  The 
excess iron becomes deposited in tissues and causes tissue damage due to iron-catalyzed 
peroxidation of membrane lipids and leads to morbidity and often eventually mortality, 
mainly due to cardiac damage.  The liver and endocrine organs also are notably affected.  
Assessment of liver iron content (LIC) has been the generally accepted standard for 
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assessment of body iron burden; however, serum ferritin, a nonspecific parameter, is 
commonly followed clinically.   
 
Currently available treatment options for management of iron overload due to 
transfusions include Desferal (deferoxamine mesylate), an injectable iron chelator 
approved in 1968 and Exjade (deferasirox), an orally active iron chelator approved in 
2005. 
 
Deferiprone binds iron in a 3:1 complex which is then excreted in the urine.  The drug 
was first administered to humans in 1987, was approved in the European Union in 1999 
and currently is approved in 61 countries, mostly for the indication of the treatment of 
iron overload in patients with thalassemia major when deferoxamine therapy is 
contraindicated or inadequate. The U.S. IND for deferiprone (IND 45724) was opened 
7/15/1994.  Orphan Drug designation was granted on 12/12/2001 and Fast track 
designation was granted 1/26/2004.  The fact that the drug was granted Fast Track 
designation reflects the serious nature of the condition for which the drug is intended to 
be used and the fact that at the time the designation was granted the only therapeutic 
option for these patients was deferoxamine which must be administered via continuous 
subcutaneous infusion over many hours each day and which, therefore, is difficult for 
many patients to comply with and/or tolerate.     
 
For detailed background please refer to Dr. George Shashaty’s Clinical Review 
(10/19/2009) and my Cross-Disciplinary Team Leader (CDTL) review (11/25/2009; 
addendum 12/31/2009) of the first cycle NDA submission.  
 
Complete Response (CR) Letter 
For the initial NDA submission the sponsor provided a single randomized controlled trial 
(Study LA16-0102) comparing the use of deferiprone versus the use of deferoxamine in 
removing excess cardiac iron in subjects with thalassemia major.  The study used a 
primary efficacy endpoint that employed magnetic resonance imaging of the heart 
(cardiac MRI) with measurement of a parameter termed T2* (T2 star) to evaluate extent 
of iron overload and effectiveness of chelation therapy.  The primary efficacy analysis of 
change in cardiac MRI T2* from baseline to 12 months showed a 3.9 msec increase in 
cardiac MRI T2* in the deferiprone treatment group (N=29) and 2.3 msec increase in the 
deferoxamine treatment group (N=32).  The study did not find a significant correlation 
between change in cardiac MRI T2* and measures of cardiac function and there were no 
differences between treatments in change in liver iron concentration (LIC).  A 
retrospective supportive study, LA 12-9907, evaluating occurrence of cardiac disease also 
was submitted.  Consultations were obtained from the Center for Devices and 
Radiological Health (CDRH) (S.S. Rajan, Ph.D., dated 7/26/2009 [signed hard copy 
11/4/2009]) and the Division of Medical Imaging and Hematology (Dr. M. Fedowitz, 
4/15/2009 [signed 4/28/2009]) regarding the use of MRI for imaging cardiac iron and 
from the Division of Cardiovascular and Renal Products (DCRP) (Dr. S. Targum, 
4/20/2009) regarding significance of measured changes in cardiac function parameters in 
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the LA16-0102 study and these consultative reviews were considered in the clinical 
review of the application.  Safety concerns for the drug were agranulocytosis (which 
occurred in 1.7% of patients in the deferiprone clinical studies), hepatic toxicity, 
gastrointestinal adverse reactions, arthropathy, cardiac (a case of torsades de pointes), 
neurological, and miscellaneous reactions.  Also, (based on non-clinical studies) 
deferiprone is genotoxic and teratogenic. 
 
Clinical deficiencies listed in the 11/30/2009 CR letter and information needed to address 
the concerns were as follows: 
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