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inhibitor resistance-associated substitutions were identified in one subject each (L19I/R, 
M36M/I, H69K/R, and I72I/V). None of these subjects acquired phenotypic resistance as 
assessed by Monogram Phenosense GT test to atazanavir or atazanavir/ritonavir, or to any 
NRTI or NNRTI. In AI424451, atazanavir resistance-associated substitutions arose in one 
subject, including M46M/V, V82V/I, I84I/V, and L90L/M; however, there was no phenotypic 
resistance to atazanavir or atazanavir/ritonavir. Additional protease inhibitor resistance-
associated substitutions arose in 9 other subjects, and 3 subjects developed the M184V 
substitution with associated phenotypic resistance to lamivudine and emtricitabine.

Overall, resistance patterns were consistent with those observed in previous clinical trials of 
atazanavir and atazanavir/ritonavir. No novel resistance findings were identified from these 
two pediatric trials. 

7. Clinical/Statistical- Efficacy
Two pediatric clinical trials evaluating Reyataz oral powder were reviewed for this NDA, as 
shown in the following table.

Table 3. Pediatric Clinical Trials of Reyataz Oral Powder for Treatment of HIV
Trial Pediatric 

Population
Age Range Weight Range Number (N) of 

Treated Subjects
AI424397 
(PRINCE I)

Treatment-naïve 
and
Treatment-
experienced

≥ 3 months to < 
5 years/6 months

5 to <25 kg Total N=56
5 to < 10 kg:21
10 to <15 kg:19
15 to <25 kg: 16

AI424451 
(PRINCE II)

Treatment-naïve 
and
Treatment-
experienced

≥ 3 months to < 
11 years

5 to <35 kg Total N=78
5 to < 10 kg: 23
10 to <15 kg:20
15 to < 25 kg:34
25 to < 35 kg:1

Both AI424397 and AI424451 were prospective, single-arm, open-label, international 
multicenter trials. As noted, because AI424451 is ongoing and a higher dose of Reyataz oral 
powder is being used in that trial in 5 to < 10 kg subjects, this review focuses on antiviral 
activity in the 10 to < 25 kg weight group. Only one subject in the 25 to < 35 kg weight group 
had completed 48 weeks in that trial up to the time of the data lock.

See Dr. Shapiro’s review for full details on patient demographics and disposition. Virologic 
success, measured as HIV RNA < 50 copies/mL and < 400 copies/mL, was determined at 
week 48. Because AI424451 is ongoing and only interim data representing only about 53% of 
the planned sample size were provided, virologic success at week 48 was assessed for each 
trial separately. 

Virologic response in all subjects (treatment-naïve and –experienced), using the FDA snapshot 
analysis, is shown in the following table. These results are generally consistent with those seen 
with other antiretroviral agents, including Reyataz capsules, in other pediatric trials. 
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Table 4. Virologic Response at week 48 in Pediatric Subjects weighing 10 to < 25 kg who 
received Reyataz oral powder in AI414397 and AI424451

AI424397 AI424451
Baseline weight 10 to < 15 kg 15 to < 25 kg 10 to < 15 kg 15 to < 25 kg
Subjects who 
received Reyataz 
oral powder (N)

19 14 13 19

Virologic success 
(HIV RNA < 50 
copies/ml)

13 (68%) 10 (71%) 4 (31%)* 14 (74%)

Virologic success 
(HIV RNA < 400 
copies/ml)

14 (74%) 12 (86%) 8 (62%) 15 (79%)

*Low response rate noted for this group was due to a transient viral “blip,” with HIV RNA 
<400 copies/mL, during the analysis window in 1 subject.

See Dr. Shapiro’s clinical review and the statistical review of Drs. Karen Qi and Fraser Smith
for further details regarding virologic response and analyses of secondary endpoints. Both Dr. 
Shapiro and Dr. Qi were able to replicate the applicant’s results in their analyses, and no 
statistical issues were identified. 

8. Safety
Safety data from the two pediatric trials which included Reyataz oral powder dosing, 
AI424397 and AI424451, was submitted or review. This review focused on safety from 
patients weighing 10 to < 25 kg in these trials because of the lower than expected atazanavir 
exposures in the 5 to < 10 kg weight group. A total of 89 subjects weighing 10 to < 25 kg 
received Reyataz oral powder in these two trials, and 65 of these subjects received Reyataz 
oral powder for 48 weeks. There were no deaths reported in these trials. The following table 
summarizes adverse events reported through week 48 in 10 to < 25 kg subjects who received 
Reyataz oral powder in these trials.

Table 5. Summary of Adverse Events reported up to week 48 in Pediatric Subjects weighing 
10 to < 25 Kg and receiving Reyataz Oral Powder in AI424397 and AI424451
Adverse Events (AEs) AI424397

N=35
AI424451
N=54

n (%) n (%)
Any AE 33 (94%) 49 (91%)
Death 0 0
Serious AE (nonfatal) 6 (17) 12 (22)
Grade 3 or 4 AE 6 (17) 7 (13)
Discontinuation due to AE 1 (3) 4 (7)

In the pooled pediatric trials of Reyataz oral powder, the most common adverse events (Grade 
2-4) reported in these two trials were gastroenteritis (8%), otitis media (7%), and allergic 
rhinitis (6%). Grade 3-4 adverse events that were reported in more than 1 subject included 
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hyperbilirubinemia (5 subjects), neutropenia (2 subjects), increased ALT (2 subjects) and 
increased lipase (2 subjects). The most common Grade 3-4 laboratory abnormalities were 
increased amylase (13%), increased bilirubin (12%), and decreased neutrophils (11%). None 
of the adverse events or laboratory abnormalities were considered unexpected in this HIV-
infected pediatric population taking Reyataz and NRTIs, including zidovudine.  See Dr. Alan 
Shapiro’s review for details regarding the adverse events, including SAEs reported in these 
trials. 

Two of the SAEs were reported as “overdose”. In one case, a 6 year old subject received twice 
daily Reyataz oral powder dosing rather than once daily for 14 days. This patient was 
asymptomatic and the correct dosage was instituted as soon as the error was discovered. 
Similarly, in the second case, the subject received twice daily rather than once daily dosing of 
Reyataz oral powder for 7 days. Again, when the error was discovered, the correct dosage was 
instituted. However, this patient developed jaundice, hyperbilirubinemia and first degree AV 
block on ECG. These events resolved over time with continuation of Reyataz. The proposed 
prescribing and patient information for Reyataz is currently under review to ensure that 
information that Reyataz should be given once daily is emphasized.

One subject discontinued due to “QT prolongation” on ECG. In this case, the corrected QTc 
was 477 msec in comparison to baseline QTc which was 382 msec. Reyataz was discontinued 
and on the same day, the QT prolongation resolved, making a relationship to Reyataz unlikely, 
as the subject still had HIV viral load suppression and presumably had therapeutic levels of 
atazanavir at the time of discontinuation. The patient was not on any concomitant medications 
known to be associated with QT prolongation. Of note, QT prolongation was not observed 
with Reyataz in a thorough QT study which evaluated therapeutic and supratherapeutic doses 
in adults. Other adverse events resulting in Reyataz discontinuation were vomiting and 
ALT/AST elevation. No subjects met Hy’s law criteria for hepatic toxicity. 

Overall, no new or unexpected safety signals were identified in Dr. Shapiro’s review, and the 
safety profile for Reyataz was similar to that reported with Reyataz capsules in adults and in 
pediatric subjects in clinical trials or in postmarketing.

9. Advisory Committee Meeting 
Not applicable. 

10. Pediatrics
Reyataz capsules are currently approved for pediatric patients 6 to 18 years of age. Evaluation 
of Reyataz in patients at least 3 months old to  has been deferred, and in patients 
less than 3 months old has been waived due to the potential risk of kernicterus. The current 
PREA PMR dated March 25, 2008 states: 

“Deferred pediatric study or studies under PREA for treatment of HIV-1 infection in 
pediatric patients ages greater than or equal to 3 months to 18 years to obtain a 
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minimum of 100 patients followed for safety for a minimum of 24 weeks at the 
recommended dose or any higher doses studied during pediatric development.”

Note that specific pediatric weight bands were not specified in the original PMR. Based on the 
total number of pediatric patients who have been studied at the appropriate dose and duration 
of Reyataz to date in clinical trials (n=123), this post-marketing commitment is considered 
fulfilled. However, a new PMR will be issued at the time of approval of the current NDA to 
obtain appropriate dosing of Reyataz oral powder in patients 3 months to  
weighing 5 to < 10 kg. The Pediatric Review Committee (PeRC) agreed to this plan. The 
applicant has agreed to the following wording for this new PMR: 

“Deferred pediatric study under PREA to evaluate  powder 
pharmacokinetics, safety and treatment response in HIV-1 infected pediatric patients 3 
months and older who weigh 5 kg to less than 10 kg.”

A Pediatric Written Request for a clinical trial in pediatric patients from 3 months to 18 years 
is currently outstanding, and the timeframe has been extended until January 15, 2016 to allow 
completion of AI424451 to determine appropriate dosing of the Reyataz powder formulation 
in the youngest patients weighing 5-10 kg. 

11. Other Relevant Regulatory Issues
There are no additional relevant regulatory issues with this application. 

12. Labeling
The applicant proposed the name  for the powder formulation; 
however, based on naming conventions ONDQA has recommended the name, “Reyataz Oral 
Powder” instead. In addition, ONDQA has recommended that  be removed from 

 based on the “Monograph naming policy for salt drug substances in Drug 
Products and Compounded Preparations” and on USP unofficial approval of “atazanavir 
capsules” as monograph title. Acceptance of the recommended change in the established name 
and for the powder formulation by the applicant is pending. 

The Study Endpoint and Labeling Team (SEALD) made extensive recommendations for 
changes to the Reyataz package insert. The review team decided to make the recommended 
changes according to the most recent labeling guidances and current best practices to the 
Indications and Usage section and to the Dosage and Administration section at this time. In the 
Indications and Usage section, we removed the information from  upon which the 
approval was based and changed to “Limitations of Use.”

Although extensive changes were proposed to section 2, I have highlighted the following 
section for pediatric dosing of Reyataz powder, including instructions for mixing in the 
appropriate food and administration:
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 Recommendation for Postmarketing Risk Evaluation and Management Strategies

REMS is not necessary for this product.

 Recommendation for other Postmarketing Requirements and Commitments:

1. Pediatric Postmarketing Requirement under PREA:

Deferred pediatric study under PREA to evaluate  powder 
pharmacokinetics, safety and treatment response in HIV-1 infected pediatric 
patients 3 months and older who weigh 5 kg to less than 10 kg.

2. Postmarketing Commitment:

Development of a new, more sensitive dissolution method, dissolution 
acceptance criterion proposal, and data supporting the newly proposed 
dissolution method and acceptance limit.

 Recommended Comments to Applicant

No additional comments will be conveyed to the applicant in the regulatory action 
letter. However, the applicant will be asked to update the Reyataz package insert, 
particularly section 6 Adverse Reactions and section 14 Clinical Studies, based on 
recommendations from the SEALD team. Specific request will be sent to the 
Applicant after the action has been taken on this supplement. 
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