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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 209449 are owned by Cycle Pharmaceuticals Ltd. or are 
data for which Cycle Pharmaceuticals Ltd. has obtained a written right of reference.
Any information or data necessary for approval of NDA 209449 that Cycle 
Pharmaceuticals Ltd. does not own or have a written right to reference constitutes one 
of the following: (1) published literature, or (2) a prior FDA finding of safety or 
effectiveness for a listed drug, as reflected in the drug’s approved labeling.  Any data or 
information described or referenced below from reviews or publicly available summaries 
of a previously approved application is for descriptive purposes only and is not relied 
upon for approval of NDA 209449.
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Risk Summary
 
There are no data on the presence of nitisinone in human milk, the effects on the 
breastfed infant, or the effects on milk production. Data suggest that nitisinone is 
present in rat milk due to findings of ocular toxicity and lower body weight seen in drug 
naive nursing rat pups. The development and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for Nitisinone tablets and any potential 
adverse effects on the breastfed infant from Nitisinone tablets or from the underlying 
maternal condition.

Evaluation: 

The proposed labeling text is acceptable. 

Sponsor’s Proposed Version:

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to evaluate the carcinogenic 
potential of nitisinone. Nitisinone was not genotoxic in the Ames test and the in vivo 
mouse liver unscheduled DNA synthesis (UDS) test. Nitisinone was mutagenic in the 
mouse lymphoma cell (L5178Y/TK+/-) forward mutation test and in an in vivo mouse 
bone marrow micronucleus test. 

In a single dose-group study in rats given 100 mg/kg  times the recommended initial 
 dose 1 mg/kg per day based on  body surface area), reduced litter size, 

decreased pup weight at birth, and decreased survival of pups after birth was 
demonstrated.

Evaluation: 

The proposed labeling text is acceptable.

2 Drug Information
2.1 Drug
CAS Registry Number: 104206-65-7

Generic Name: nitisinone

Code Name: N/A
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2.7 Regulatory Background
The Sponsor, Cycle Pharmaceuticals Ltd., submitted a 505(b)(2) NDA for Nitisinone 
Tablets, using ORFADIN capsules as the listed drug.  The Sponsor relied on the FDA’s 
findings of safety and effectiveness for ORFADIN (NDA 021232).

3 Studies Submitted
3.1 Studies Reviewed 
Toxicological analysis of Nitisinone and  using Derek Nexus and 
Leadscope.

3.2 Studies Not Reviewed 
N/A

3.3 Previous Reviews Referenced
N/A

4 Pharmacology
4.1 Primary Pharmacology
N/A

4.2 Secondary Pharmacology
N/A

4.3 Safety Pharmacology
N/A

5 Pharmacokinetics/ADME/Toxicokinetics
5.1 PK/ADME
N/A

5.2 Toxicokinetics 
N/A

6 General Toxicology
6.1 Single-Dose Toxicity
N/A

6.2 Repeat-Dose Toxicity
N/A

Reference ID: 4112112

(b) (4)



NDA 209449 Reviewer: Fresnida Ramos, PhD

14

7 Genetic Toxicology
7.1 In Vitro Reverse Mutation Assay in Bacterial Cells (Ames)
N/A

7.2 In Vitro Assays in Mammalian Cells
N/A

7.3 In Vivo Clastogenicity Assay in Rodent (Micronucleus Assay)
N/A

7.4 Other Genetic Toxicity Studies
Study title:  Toxicological analysis of Nitisinone  using 
Derek Nexus and Leadscope.

A computational toxicology assessment was performed using (Q)SAR methodologies to 
evaluate the mutagenic and carcinogenic potential of nitisinone and its  

  This was done to fulfil the hazard assessment of 
impurities as stated in ICH M7.  Derek Nexus (rule-based expert system), Leadscope 
(statistical-based system), and Vega (open-source statistical-based system) were used 
to analyze nitisinone .  Multiple endpoints were analyzed by 
each software system, and the results are reported below.  However, bacterial 
mutagenicity is currently the only endpoint accepted by CDER from in silico analysis to 
support regulatory decisions about impurities. 

Methods:

Derek Nexus:
Knowledge base version: Derek KB 2014 1.0
Species: Escherichia coli, Salmonella typhimurium, dog, guinea 

pig, hamster, human, mammal, monkey, mouse, 
primate, rabbit, rat and rodent

Endpoints searched: Carcinogenicity, Genotoxicity (including mutagenicity 
and chromosome damage)

Processing constraints: The option to perceive  was selected.
System type: Rule-based expert system; assigns various levels of 

non-numeric likelihood to its predictions ranging from 
CERTAIN to CONTRADICTED, via PROBABLE, 
PLAUSIBLE, EQUIVOCAL, DOUBTED, 
IMPROBABLE, IMPOSSIBLE and OPEN.

Leadscope:
Model Applier Version: 1.8.3
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