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2.  Product Quality   

There are no issues from a CMC perspective that would preclude approval.  
 

DEFITELIO (defibrotide) injection is a clear, light yellow to brown, sterile, preservative-free solution in a single-patient-use vial for 
intravenous use. Each milliliter of the injection contains 80 mg of defibrotide and 10 mg of Sodium Citrate, USP, in Water for 
Injection, USP. Hydrochloric Acid, NF, and/or Sodium Hydroxide, NF, may have been used to adjust pH to 6.8-7.8. 

 
The Applicant provided primary and supporting stability data support the storage of the drug product under controlled room 
temperature 20-25°C (68-77°F) with excursions permitted to 30° C (59-86°F). The proposed expiration dating period of 36 
months for the drug product is supported by the real time (36 months) data from both primary stability batches and supporting 
stability batches. 
 

3.  Nonclinical Pharmacology/Toxicology   

There are no issues from a nonclinical perspective that would preclude approval. 
 
The pharmacology and toxicology studies reviewed included those that assessed the pharmacodynamics, pharmacokinetics, 
genotoxicity, safety pharmacology, repeat dose toxicology in rats and dogs, effects on embryo-fetal development in rats and 
rabbits and pre- and post-natal development in rats, juvenile animal toxicology in rats, and oral carcinogenicity of defibrotide in 
mice and rats. 

 
Target organs of toxicity were identified in a 13-week rat toxicology study, which included adverse findings in the kidneys, liver 
and lymphoid tissues. Defibrotide also prolonged prothrombin time (PT) in rats, in addition to activated partial thromboplastin 
time (APTT) in rats and dogs. Defibrotide may have direct effects on coagulation based on the dose-dependent effects of the 
drug on PT and APTT. 

 
 Carcinogenicity  

Defibrotide was not mutagenic in the in vitro bacterial reverse mutation assay (Ames assay) nor was it clastogenic in an in vivo 
bone marrow micronucleus assay in rats.  Defibrotide was devoid of clastogenic activity in the in vitro chromosomal aberration 
assay in Chinese hamster ovary cells in the presence or absence of an exogenous metabolic activation system. 
 

 Reproductive toxicology 
Defitelio may cause fetal harm based on findings in animals.  Exposure to defibrotide was associated with embryo-fetal toxicity in 
pregnant rabbits at doses approximately equivalent to the recommended clinical dose on a mg/m2 basis.  The repeat dose 
general toxicology studies included evaluation of reproductive tissues, and there were no effects due to treatment with 
intravenously administered defibrotide on male or female reproductive organs in studies up to 13-weeks in duration in rats or 
dogs.  The juvenile rat toxicology study revealed a delayed mean age to preputial separation in defibrotide treated males. 
 

4.  Clinical Pharmacology 

There are no issues from a clinical pharmacology perspective that would preclude approval. 
 
Absorption, Distribution, Metabolism and Excretion (ADME) 
After I.V. administration, peak plasma concentrations of defibrotide occur approximately at the end of each infusion. Defibrotide 
is highly bound to human plasma proteins (average 93%) and has a volume of distribution of 8.1 to 9.1 L. The precise pathway 
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of defibrotide degradation in plasma in vivo is largely unknown. The biotransformation of defibrotide was investigated in vitro by 
incubation with human hepatocytes from donors of different ages and showed that defibrotide does not undergo appreciable 
metabolism by human hepatocyte cells. 

 
Metabolism followed by urinary excretion is likely the main route of elimination. The estimated total clearance was 3.4 to 6.1 L/h. 
The elimination half-life of defibrotide is less than 2 hours. Similar plasma concentration profiles were observed in VOD patients 
after initial and multiple-dose administration of 6.25 mg/kg every 6 hours for 5 days. Therefore, no accumulation is expected 
following multiple-dose administration. After administration of 6.25 mg/kg to 15 mg/kg doses of DEFITELIO as 2-hour infusions, 
approximately 5-15% of the total dose was excreted in urine as defibrotide, with the majority excreted during the first 4 hours. 

 
 Drug-drug interactions: Pharmacokinetic drug-drug interactions are unlikely at therapeutic dose.  

 
 Intrinsic factors: Renal Impairment 

The safety, tolerability, and pharmacokinetics of 6.25 mg/kg as 2-hour intravenous infusions of DEFITELIO were evaluated in 
patients with Hemodialysis-dependent End Stage Renal Disease (ESRD) during hemodialysis and on days off dialysis, and in 
patients with severe renal disease or ESRD not requiring dialysis. Defibrotide was not removed by hemodialysis, which had no 
notable effect on plasma clearance of defibrotide. Terminal half-lives were consistently less than 2 hours, and there was no 
accumulation of defibrotide following repeated dosing. Defibrotide exposure (AUC) in patients with severe renal impairment or 
ESRD was 50% to 60% higher than that observed in matched healthy subjects. Peak concentration (Cmax) was 35% to 37% 
higher following single- and multiple-dose administration of defibrotide.  
 

 Thorough QT study or other QT assessment: At a dose 2.4 times the maximum recommended dose, Defitelio did not 
prolong the QTc interval to any clinically relevant extent.  

 

5.  Clinical Efficacy 

The efficacy of defibrotide sodium was investigated in 528 patients treated on three studies: two prospective clinical trials and an 
expanded access study. The patients enrolled in all three studies had a diagnosis of hepatic VOD with multi-organ dysfunction 
after transplantation and received defibrotide sodium 6.25 mg/kg intravenously every 6 hours until resolution of VOD.  

This approval was based on survival at Day +100 after HSCT. The Day +100 survival rates for Study 1, Study 2 and Study 3 
were 38% (95% CI: 29%, 48%), 44% (95% CI: 33%, 55%) and 45% (95% CI: 40%, 51%) respectively.  Based on published 
reports and analyses of patient-level data, the Day + 100 survival rates were 21% to 31% for patients  with hepatic VOD with 
renal or pulmonary dysfunction  who received  supportive care or interventions other than defibrotide sodium.   See Risk-Benefit 
Assessment for additional information. 

6.  Safety 

The safety information was reviewed for 1894 individuals exposed to defibrotide in seven sponsored studies or trials of treatment 
of VOD, treatment of other disorders, prevention of VOD, or evaluations of PK and PD.  Hemorrhage and hypersensitivity 
reactions are the major potential adverse reactions. The most common adverse reactions (incidence greater than or equal to 
10%) were hypotension, diarrhea, vomiting, nausea, and epistaxis. In vitro defibrotide sodium has profibrinolytic activity.  The 
use of defibrotide sodium is contra-indicated in patients being treated concurrently with anticoagulants or fibrinolytic therapies. 
See Risk-Benefit Assessment for additional information.  

7.  Advisory Committee Meeting  

This application was not referred to ODAC for discussion because there were no controversial issues that could benefit from an 
Advisory Committee discussion.     
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8. Pediatrics 

Jazz Pharmaceuticals (formerly Gentium S.p.A) was granted orphan designation for defibrotide for the treatment of hepatic VOD 
on May 21, 2003. 
 
The safety and effectiveness of Defitelio were established in pediatric patients based on results from Study 2005-01 and Study 
99-118. The clinical trials enrolled 66 pediatric patients in the following age groups: 22 infants (1 month up to less than 2 years), 
30 children (2 years up to less than 12 years), and 14 adolescents (12 years to less than 17 years).  

9. Postmarketing  

 Postmarketing Risk Evaluation and Mitigation Strategies (REMS) 
A REMS is not required. 

 
 Other Postmarketing Requirements and Commitments 

See action letter. 
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