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bioavailability/bioequivalence studies is granted. From the Biopharmaceutics perspective, 
NDA 205065 for Kuvan® (sapropterin dihydrochloride) Powder for Oral Solution is 
recommended for approval.

In total the list of deficiencies from the CMC reviewer include the following to be communicated 
to the Sponsor:

A. Facility Inspections
 The Office of Compliance has not issued “Acceptable” recommendation yet.

B. Labels/Labeling
 In the Highlights Section:

Present the Dosage Form and Strengths as Follows:
Tablet, 100 mg
Powder for Oral Solution, 100 mg

 In the Description Section:
Include the Pharmacological/therapeutic class in the description.  
Suggested text would be:

KUVAN® (sapropterin dihydrochloride) is an orally administered 
Phenylalanine Hydroxylase activator (or PAH activator)

 For the Immediate Container Closure and the Carton:
Alter the equivalency statement to read:

*100 mg sapropterin dihydrochloride equivalent to 76.8 mg of sapropterin

4. Nonclinical Pharmacology/Toxicology
There are no new nonclinical issues raised with this application.

5. Clinical Pharmacology
The reader is referred to the reviews of Dr. Kim and the QT TQT team. PKU-013 was an 
open-label, randomized, three treatment, six sequence, three-period crossover study in 32 
healthy volunteers. The trial assessed the bioavailability of Kuvan® with three different 
methods and conditions of administration: tablets dissolved in water given in a fasted state; 
intact tablets given in a fasted state; and intact tablets given in a fed state.  Healthy adults 
between 18 and 50 years inclusive were eligible for participation. Trial participants received 
Kuvan® 10 mg/kg as a single dose during each treatment period.  In summary Kuvan® in 
intact tablet versus the dissolved tablet offers similar effects on reduction of Phe levels.

Table 2 below represents the comparison of blood Phe concentration in PKU patients who 
were exposed to the dissolved versus intact tablets. As shown there is similar 
pharmacodynamics effect of Kuvan® in reducing Phe levels. Dr. Kim notes that “The 
reduction of blood phenylalanine by Kuvan® is expected to be at least comparable with intact 
tablets under the consistent administration condition based on higher systemic exposure with 
intact tablets.  It is advisable to administer Kuvan® under consistent manner to avoid a sudden 
increase in the systemic exposure.”
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  8. Safety
The reader is referred to the Safety review of Dr. Epps. I will comment on two aspects of the 
Clinical review for labeling implications. Dr. Epps notes in her review: “As mentioned earlier, 
the long-term neurological effects of Kuvan® are unknown.  The two case reports of 
behavioral changes (hyperactivity in one patient and hyperactivity and difficulty concentrating 
in the other patient) that coincided with adverse events (Kuvan® overdose; urinary 
incontinence) raise the question of a potential behavioral effect of Kuvan®.  In light of prior 
reports of behavioral events in other populations treated with Kuvan®, the current labeling 
should be updated to note that hyperactivity has been reported for Kuvan®.”  In terms of the 
biological basis for this assumption within the brain, the reduced pteridine cofactor 6R-L-
erythro-5,6,7,8-tetrahydrobiopterin (BH4) is absolutely required for the synthesis of the 
monoamine (MA) neurotransmitters dopamine (DA), norepinephrine, epinephrine (E), and 
serotonin (5-HT), the novel gaseous neurotransmitter nitric oxide and the production of yet to 
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13. Decision/Action/Risk Benefit Assessment
13.1 Regulatory Action: 
All of the review divisions recommended an Approval for Supplements 9 and 10 which gained 
concurrence from the Clinical reviewer and CDTL. I agree with the recommendations from 
these disciplines for Approval to supplement the current Kuvan® labeling to include revisions 
to the label as outlined above.
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  13.2 Risk Benefit Assessment:
I have concluded that the data in these submissions do reflect a risk and benefit similar to the 
approved Kuvan® for the treatment of BH4-responsive PKU.   The product has a favorable 
risk/benefit profile.

Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies: 
There are no requirements for postmarketing risk evaluation and mitigation strategies.
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FULFILLMENT OF POSTMARKETING COMMITMENTS
Postmarketing commitment #5 is considered fulfilled.

Reference ID: 3424878

(b) (4)

(b) (4)



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

ANDREW E MULBERG
12/18/2013
Deputy Director Summary Review

Reference ID: 3424878




