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Orfadin capsules (3x 10 mg capsules); in addition, it evaluated the effect of food on the 
bioavailability of the suspension by evaluating bioequivalence under fasting and fed 
conditions. The study was conducted in twelve healthy subjects, ages 18 to 55 years.    

The study demonstrated bioequivalence between the oral capsule and liquid suspension 
formulations: the 90% confidence intervals for the ratio of Orfadin oral suspension/capsule 
was contained entirely within the bioequivalence range of 0.80 to 1.25 with respect to Cmax 
and AUC72h, as shown in Table 2 below, reproduced from page 3 of the clinical pharmacology 
review. The comparison was done under fasting conditions. 

With respect to the food effect, bioequivalence criteria were met only for AUC72h (90% 
confidence interval for AUC72h of the fed/fasting ratio was within the
bioequivalence range of 0.80 to 1.25), but failed the BE criteria for Cmax (the 90 % CI was 
0.74-0.90 for the per-protocol analysis; similar results were observed for the full analysis 
population, with a 90% CI of 0.71-0.90).  The clinical pharmacology reviewer considers that 
the difference in Cmax under fed and fasting conditions is not significant (refer to page 13 of 
the clinical pharmacology review), and recommends that the suspension be taken without 
regard to meal.  Given that the effect of Orfadin in the treatment of hereditary tyrosinemia type 
1 is likely to be due to the overall exposure rather than the peak exposure, I agree with this 
recommendation.

6. Microbiology 

Not applicable.

7. Clinical/Statistical-Efficacy

This NDA application did not include any efficacy studies. 
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The applicant submitted a taste and palatability study (Study Sobi-NTBC-002), conducted as 
an open-label, single-arm, multiple-dose study of nitisinone oral suspension in 18 pediatric 
patients with HT-1.  The study, summarized in the CDTL review, indicates   that the nitisinone 
oral suspension has an acceptable taste and palatability.

8. Safety

There were no safety findings of relevance in the bioequivalence study Sobi.NTBC-001 (12 
patients, all healthy volunteers) or in the taste and palatability study Sobi.NTBC-003 (18 
pediatric patients with HT-1). Specifically, there were no deaths, serious adverse events, or 
discontinuations, and no new safety signals were identified for the oral suspension formulation 
in the above-mentioned studies.

9. Advisory Committee Meeting  

There were no issues in this application that required advice from experts outside the Agency.  
Therefore there was no Advisory Committee meeting for this application.   

10. Pediatrics

Because nitisinone was granted orphan product designation (May 16, 1995; Orphan
Designation #95-890) this application is exempted from the Pediatric Equity and Research Act 
(PREA) requirements. 

11. Other Relevant Regulatory Issues

None.

12. Labeling

Labeling negotiations have been completed at the time of this memorandum.  I agree with the 
changes made to the label. Recommendations made by DPMH and labeling consultants have 
been reviewed, discussed and incorporated into the label.
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13. Decision/Action/Risk Benefit Assessment

 Regulatory Action 

I agree with the recommendation made by the cross-discipline team leader (Dr. Muldowney) 
that nitisinone oral suspension, 4 mg/mL, be approved for the treatment of hereditary 
tyrosinemia type 1 in combination with dietary restriction of tyrosine and phenylalanine.

 Risk Benefit Assessment

The data submitted in this NDA supplement do not change the risk and benefit assessment of 
nitisinone in general, and do not raise any additional risks specific for the oral formulation 
relative to the already approved capsule formulation. The risk benefit analysis remains 
favorable for oral nitisinone.

 Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies

None. 

 Recommendation for other Postmarketing Requirements and Commitments

None. 
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