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I. Executive Summary

Atazanavir is a protease inhibitor approved in a capsule dosage form (150 mg, 200 mg, 300 mg)
for the treatment of HIV-1 infection in adults and pediatric patients ≥ 6 years of age in 
combination with other antiretrovirals. This NDA was submitted to provide pharmacokinetics, 
safety and limited efficacy data from Studies AI424397 and AI424451 to support of an indication 
for a new Powder for Oral Use (POU) formulation in pediatric patients who weigh 10 to <25 kg. 

A. Recommendation

The Office of Clinical Pharmacology has reviewed the information submitted to NDA 206352. 
The data provided in this application support the atazanavir (ATV) dosing recommendations for 
the new POU formulation in HIV-infected pediatric patients who weigh 10 to <25 kg, as shown in 
Table 1.
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Table 1: Dosage for Pediatric Patients (10 kg to less than 25 kg) for REYATAZ 
Powder with Ritonavira

Body weight REYATAZ dose ritonavir
b

dose

10  kg to less than 15 kg 200 mg (4 packets) 80 mg
15 kg to less than 25 kg 250 mg (5 packets) 80 mg

a
The REYATAZ and ritonavir dose should be taken together once daily with food.

b
Ritonavir solution.

B. Phase IV Commitments: 

None.

C. Summary of Clinical Pharmacology Findings

Atazanavir is currently approved in the in the US in capsule dosage forms (150 mg, 200 mg, 
300 mg) for the treatment of HIV-1 infection in adults and pediatric patients ≥ 6 years of age in 
combination with other antiretrovirals. The recommended dosing regimen for adults is 300 mg 
ATV with 100 mg ritonavir (RTV) once daily (ATV/RTV 300/100) with food.  For treatment-naïve 
adult patients, ATV 400 mg once daily can be used if patients are unable to tolerate RTV. The 
current recommended daily dosage of ATV capsules for pediatric patients (6 to less than 18 
years of age) is based on body weight (Table 2) and should not exceed the recommended adult 
dosage.

Table 2: Dosage for Pediatric Patients (6 to less than 18 years of age) for 
REYATAZ Capsules with Ritonavira

Body weight REYATAZ dose ritonavir dose

15 kg to less than 20 kg 150 mg 100 mg

20 kg to less than 40 kg 200 mg 100 mg

at least 40 kg 300 mg 100 mg

a
The REYATAZ and ritonavir dose should be taken together once daily with food.

The pharmacokinetics, safety and limited efficacy were evaluated in Studies AI424397 and 
AI424451 to support the proposed ATV indication of a new POU formulation in pediatric patients 
who weigh 10 to < 25 kg.

Study AI424397

This study was a prospective single arm, open-label, international, multicenter study to evaluate 
the safety, efficacy and pharmacokinetics of ATV powder boosted with RTV liquid with an 
optimized NRTI background therapy, in HIV infected pediatric patients greater than or equal to 3 
months to less than 6 years. Subjects can be ARV naive or experienced (without prior exposure 
to ATV). ATV was administered once daily (QD) based on the body weight of the subjects: 150 
mg for 5 to < 10 kg; 200 mg for 10 to < 15 kg; 250 mg for 15 to < 25 kg as oral powder (50 
mg/sachet) and RTV was administered as an oral solution (80 mg/mL). At Week 2, serial blood 
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samples were collected over a 24-hour period for plasma concentrations in order to assess the 
steady-state PK of ATV and RTV.

The PK of ATV was characterized in 53 pediatric subjects weighing 5 to < 10 kg (N=20), 10 to < 
15 kg (N=18), and 15 to < 25 kg (N=15) following administration of ATV Oral Powder with RTV 
liquid at doses of 150/80 mg, 200/80 mg, and 250/80 mg, respectively. Characterization of ATV 
following administration of ATV 150 mg/RTV 80 mg included 9 subjects aged ≥ 3 months to < 6 
months of age. Tables 3 and 4 show the summary statistics of ATV PK parameters for Study 
AI424397 and the summary statistics of ATV PK parameters for the subgroup aged 3 to less 
than 6 months. Due to unacceptably lower exposures obtained in the 5 to <10 kg group, the 
sponsor was requested to include this weight group in their study AI424451 (PRINCEII) and 
increase the dose for this group to ATV/RTV 200/80 mg. 

Note: Study AI424451 was not requested by FDA. The sponsor decided to conduct this study 
due to a request from the EMA for additional pediatric data.

Table 3: Summary Statistics of ATV PK Parameters –Study AI424397
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Table 4: Summary Statistics of ATV PK Parameters in Subjects Aged 3 to Less Than 6
Months–Study AI424397

See Individual Study Report Review (Section IV) for additional details.

Study AI424451
This study is an ongoing Phase 3b prospective, international, multicenter, nonrandomized, 2-
stage study of a cohort of HIV-infected pediatric subjects  3 months to < 11 years and weighing 
≥ 5 to < 35 kg treated with ATV powder and RTV optimized regimens. Subjects can be ARV 
naive or experienced (without prior exposure to ATV). ATV was administered once daily based 
on the body weight of the subjects: 150 mg for 5 to < 10 kg; 200 mg for 10 to < 15 kg; 250 mg 
for 15 to < 25 kg as oral powder (50 mg ) and RTV was administered as an oral solution 
(80 mg/mL). Serial blood samples were collected over a 24-hour period for plasma 
concentrations in order to assess the steady-state PK of ATV and RTV for subjects 6 to < 11 
years of age weighing 15 to < 25 kg. 

Summary statistics for ATV PK parameters from the subjects in the 15 to < 25 kg weight band 
(6 to 7.3 years of age) are presented in Table 7. The exposures are similar to the observed 
exposures in Study AI424397 for the same weight range.

Table 5: Summary Statistics of ATV Pharmacokinetic Parameters

See Individual Study Report Review (Section IV) for additional details.

The exposures of ATV at the proposed doses for POU for subjects 3 month to 7 years at BW of 
10 to 25 kg are in the range of the predicted steady-state exposures of ATV for capsule 
formulation at the approved dose with RTV in HIV-infected pediatric patients 6 years of age.

Reference ID: 3505369
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Table 6: Predicted Steady-State Pharmacokinetics of Atazanavir (capsule 
formulation) with Ritonavir in HIV-Infected Pedatric Patients

Body Weight
(range in kg)

ATV/RTV Dose
(mg)

Cmax ng/mL
Geometric Mean 

(CV%)

AUC ng•h/mL
Geometric Mean 

(CV%)

Cmin ng/mL
Geometric Mean 

(CV%)

15 to <20 150/100 5213 (78.7%) 42902 (77.0%) 504 (99.5%)

20 to <40 200/100 4954 (81.7%) 42999 (78.5%) 562 (98.9%)

40 300/100 5040 (84.6%) 46777 (80.6%) 691 (98.5%)

The exposures are also in the range of the observed values in HIV-infected adult patients 
(N=10) at ATV/RTV 300/100 mg QD (Cmax: 4422 (58) ng/mL, AUC: 46073 (66) ng.h/mL, and 
Cmin: 636 (97) ng/mL).

Office of Scientific Investigations is conducting the inspection on 3 clinical sites and the 
analytical site for Study AI424397 and Study AI424451, and the results are pending.

II. Question Based Review

1. What is the proposed therapeutic indication?  
ATV is approved as a capsule dosage form (150 mg, 200 mg, 300 mg) for the treatment of HIV-
1 infection in adults and pediatric patients ≥ 6 years of age in combination with other 
antiretrovirals. This NDA was submitted for the treatment of HIV-1 infection with a new POU 
formulation in combination with other antiretrovirals in pediatric patients who have body weight 
between 10 to < 25 kg.

2. Is the proposed dose appropriate for the targeted population?
Yes.  The proposed ATV doses for the new POU formulation in pediatric patients are weight 
based as shown in the following table: 

Body weight ATV dose RTV dose
10  kg to less than 15 kg 200 mg (4 packets) 80 mg
15 kg to less than 25 kg 250 mg (5 packets) 80 mg

ATV and RTV should be taken together once daily with food.

The proposed ATV/RTV doses of the new POU formulation in pediatric patients who weigh 10 
to < 25 kg have been evaluated in Studies AI424397 and AI424451. The objectives of these two 
studies are to identify any new safety concerns in pediatrics as compared to adults or pediatrics 
6 year and above taking ATV capsules in combination with RTV and determine if the PK with 
the proposed doses are similar to those observed in adults administered ATV capsules in 
combination with RTV. Limited efficacy data were also collected to support the proposed 
indication (See Summary of Clinical Pharmacology Findings and individual study reviews for 
detailed study design information).

As shown in the following table, the results from the combination of Studies AI424397 and 
AI424451 show ATV exposures in these pediatric subjects were similar to those observed in 
adults administered RTV-boosted ATV. In addition, the limited efficacy data and the safety data 
show there are no clinically significant differences between the results from these two studies 
and the historical data observed for ATV capsules in combination with RTV (Refer to Dr. 
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Shapiro’s review). Therefore, the proposed dose is appropriate for pediatric patients who weigh
10 to < 25 kg.

3. What are the formulations of the drug product as they relate to clinical pharmacology 
review? 

The composition of the proposed commercial ATV POU is presented in the following table.

   Commercial Formulation for ATV POU  50 mg, as the Free Base

Ingredient % w/w

Atazanavir sulfate                                         

Aspartame
a

                                       

Sucrose                                          

Orange vanilla flavor                                         

   Total                                                                                                                 100.00

A relative bioavailability study (Study# AI424-025) was conducted to compare the Reyataz® 
capsule formulation (2 x 200 mg) to the pediatric POU formulation, (400 mg) containing  
aspartame. Relative to the capsule, the bioavailability of ATV POU (  aspartame 
formulation), with respect to ATV AUCINF, when administered to healthy adults with applesauce 
or water was similar. Although a 30% lower Cmax was observed for this pediatric POU 
formulation, this is not considered clinically significant. 

A biowaiver for conducting a bioequivalence study between the  aspartame formulation and 
the proposed commercial aspartame  formulation was granted by the FDA in 
November, 2012.

4. If the inspection was conducted, are the inspection results acceptable?

Pending

III. Labeling Recommendations

Under negotiation
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IV. Individual Study Reviews

Study AI424397: A Prospective Single Arm, Open-label, International, Multicenter Study 
to Evaluate the Safety, Efficacy and Pharmacokinetics of Atazanavir (ATV) Powder 
Boosted with Ritonavir (RTV) Liquid with an Optimized NRTI Background Therapy, in HIV 
Infected Pediatric Patients Greater Than or Equal to 3 Months to Less Than 6 Years 
(Pediatric Atazanavir International Clinical Evaluation: The PRINCE I Study)

Objectives: To evaluate the safety, efficacy and pharmacokinetics of atazanavir (ATV) powder 
boosted with ritonavir (RTV) liquid with an optimized nrti background therapy, in HIV infected 
pediatric patients greater than or equal to 3 months to less than 6 years.

Study Design: This is a Phase 3b prospective, international, multicenter, nonrandomized, 2-
stage study of a cohort of HIV-infected pediatric subjects ≥ 3 months to < 5 years and 6 months 
of age, treated with ATV powder and RTV optimized regimens. Subjects can be ARV naive or 
experienced (without prior exposure to ATV). 

Nucleoside backbone therapy is determined by the investigator on the basis of the viral 
resistance profile and the subject’s treatment history. It consists of 2 nucleoside reverse 
transcriptase inhibitor (NRTIs) approved for pediatric use and dosed as per the local country 
label (tenofovir (TDF) is excluded). A total of approximately 50 children were to be treated with 
the ATV powder formulation boosted with RTV oral solution.

Figure 1 shows the 2 stages of the study.

Reference ID: 3505369



8

Figure 1: Study AI424397 Schema
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The atazanavir powder is administered by either mixing with a food substance or water and 
taken with a light meal. Throughout the study, the majority of subjects took their dose of ATV 
mixed with milk or water.

Formulation:
ATV capsules (150, 200, and 300 mg) - Batch nos.: 1C71210, 1E68055, 1G64963, and 
1J67509; 
ATV Oral Powder (50 mg/ ) - Batch nos.: 0K65490, 1C70482, 1C70483, 1H60026, 
1K68747, and 9L53247; 
RTV capsules or tablets (100 mg) - Batch nos.: 0G62043; RTV tablet - 1H56045, 945518D, 
945518D.1A; 
RTV oral solution (80 mg/mL) - Batch nos.: 0M45380, 1A67697, 1A67835, 1F65790, 
6011660.0A, 60159251A, 6017033, 6017033.1A, 6017931, 6017931.1A, 6019612, 6019612.1A, 
6020639, 6020639.1A, 6021274, 6021274.2A, 6022881, 6022881.2A, 6023188, 6023188.2A, 
6024219, 6024219.2A, 6024614, 6024614.2A, 6025250, 6025250.2A, 6026130, 6026130.2A, 
6026788, 6026788.2A, IA67697.

PK Sampling: An intensive PK assessment was conducted at Week 2 (Day 14). Serial plasma 
concentrations were collected at predose, and 0.5, 2.5, 4, 6, 8, 12, and 24 hours postdose to 
assess the steady state PK of ATV and RTV. A PK Trough sample (Ctrough) was collected for 
ATV and RTV at each scheduled visit thereafter through Week 48.

Analytical Methods: Atazanavir and RTV in human potassium ethylenediaminetetraacetic acid 
(K2EDTA) plasma were simultaneously assayed using a validated liquid chromatography (LC)-
mass spectrometry (MS)/MS method during the period of known analyte stability. The standard 
curve and QC data indicated that the plasma assay method for ATV and RTV were precise and 
accurate as shown in the following table.

Table 1: Summary of Quality Control (QC) Results 

Pharmacokinetic Results: The PK of ATV was characterized in 53 pediatric subjects weighing 
5 to < 10 kg (N=20), 10 to < 15 kg (N=18), and 15 to < 25 kg (N=15) following administration of 
ATV Oral Powder with RTV liquid at doses of 150/80 mg, 200/80 mg, and 250/80 mg, 
respectively. Characterization of ATV following administration of ATV 150 mg/RTV 80 mg 
included 9 subjects aged ≥ 3 months to < 6 months of age. 

The summary statistics for ATV PK parameters from the 3 treatments are presented in Table 2. 
The summary statistics for ATV PK parameters in subjects ≥ 3 months to < 6 months of age are 
presented in Table 3.

Reference ID: 3505369
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Table 2: Summary Statistics of ATV PK Parameters

Table 3: Summary Statistics of ATV PK Parameters in Subjects Aged 3 to Less Than 6
Months

The summary statistics of RTV PK parameters at Week 2 are presented in Table 4.
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Table 4: Summary Statistics of RTV PK Parameters

The PK data show:
 Geometric mean ATV Cmax and AUC(TAU) increased with increasing dose, with the 

greatest values observed following administration of 250 mg ATV with 80 mg RTV.
 The ATV Cmax and AUC(TAU) for Groups B and C are within the range of observed 

values for the approved adult and pediatric (above 6 years of age) doses with ATV 
capsule formulations.

 Geometric mean ATV Cmin values were similar to those observed in adults (636 ng/mL) 
administered 300/100 mg ATV/RTV (approved dosing regimen) following doses of 200 
and 250 mg ATV, while geometric mean ATV Cmin values appeared to be relatively 
lower in the 150 mg ATV dosing group.

 Apparent oral clearance of ATV (CLT/F) was similar between the 3 treatment groups, 
while ATV clearance adjusted for body weight (CLT/F/kg) was highest in Treatment A 
(lowest weight band, 5 to < 10 kg) and decreased as the weight band increased.

 The variability in the PK parameters from Treatments A and B was relatively high, with 
Treatment B demonstrating the highest variability, while variability was considerably 
lower in Treatment C. The variability in Cmin was large for all groups, with the greatest 
variability observed within Treatment B.

 Subjects aged ≥ 3 months to < 6 months in the 5 to < 10 kg group administered 
ATV/RTV 150/80 mg had lower geometric mean Cmax and AUC(TAU) values, but 
similar Cmin values as compared to older subjects in the 5 to < 10 kg group.

 In the 2 lowest ATV dose groups (150 and 200 mg), mean RTV Cmax and AUC were 
comparable, but were slightly greater than those parameters observed at the ATV 250 
mg dose, which was attributed to administration of the same RTV dose over the weight 
range of 5 to 25 kg.

Reviewer’s Note: On July 17, 2012, DAVP recommended that the sponsor study patients with 
body weight between 5 to <10 kg using a higher dose of ATV/RTV (200/80 mg) in PRINCE II, 
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because the preliminary data from PRINCE I study showed that the ATV exposures at ATV/RTV 
150/80 mg in this body weight group is considerably lower than targeted exposures (the 
observed ATV exposure for adults at the approved ATV/RTV 300/100 mg dose). The apparent 
oral clearance of ATV (CLT/F) was similar between all 3 treatment groups, thus it is expected 
that 200/80 mg ATV/RTV would reach the targeted concentrations

The Medical Officer (MO) indicated there were no additional safety concerns identified in this 
study as compared to adults or pediatrics 6 years and above. See the MO’s review for details.

Conclusion: The proposed doses of 200/80 mg and 250/80 mg ATV POU/RTV for pediatrics 
with BW of 10 to <15 kg and 15 to <25 kg, respectively, are appropriate. 

Study AI424451: A Prospective Single Arm, Open-label, International, Multicenter Study 
to Evaluate the Safety, Efficacy and Pharmacokinetics of Atazanavir (ATV) Powder 
Boosted with Ritonavir (RTV) with an Optimized NRTI Background Therapy, in HIV 
Infected, Antiretroviral, Naive and Experienced Pediatric Subjects From 3 Months to Less 
Than 11 Years (Pediatric Atazanavir International Clinical Evaluation: The PRINCE II 
study)

Objectives:
 To describe the safety and efficacy of ATV powder formulation boosted with RTV based 

highly active antiretroviral (ARV) therapy regimens in pediatric subjects dosed through 48 
weeks

 To describe the pharmacokinetic (PK) profile of ATV powder formulation with RTV in 
pediatric subjects weighing 25 - < 35 kg and/or 6 to < 11 years of age and for new 5 - < 10 
kg cohort (200 mg ATV and 80 mg RTV) 

Study Design: This is an ongoing Phase 3b prospective, international, multicenter, 
nonrandomized, 2-stage study of a cohort of HIV-infected pediatric subjects 3 months to < 11 
years and weighing  5 to < 35 kg treated with ATV powder and RTV optimized regimens. 
Subjects can be ARV naive or experienced (without prior exposure to ATV). This interim report 
summarizes the results through the data cutoff date of 07-Jun-2013 (with a last patient last visit 
[LPLV] date for this data cutoff of 18-Apr-2013).

Nucleoside backbone therapy is determined by the investigator on the basis of the viral 
resistance profile and the subject’s treatment history. It consists of 2 nucleoside reverse 
transcriptase inhibitor (NRTIs) approved for pediatric use and dosed as per the local country 
label (tenofovir [TDF] is excluded).

Approximately 95 subjects will be treated with the ATV powder formulation boosted with RTV 
oral solution (or RTV capsules/tablets for the 25 to < 35 kg weight band only) in order to have a 
minimum number of 56 treated subjects with 48 weeks follow up on the ATV powder 
formulation.

Figure 1 shows the 2 stages of the study.
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Intensive PK sampling was conducted at Week 2 only for subjects who fit in one of the following
categories:

 subjects who entered the study weighing 25 to < 35 kg
 subjects who became 6 years of age during Stage 1 of the study and received an 

increase in the ATV dose and had intensive PK sampling approximately 2 weeks after 
initiation of the new dose

 subjects who became 6 years of age during Stage 1, but did not increase their dose of 
ATV, and intensive PK sampling was conducted at a regularly scheduled Stage 1 visit

 subjects who enrolled in the new 5 to < 10 kg weight band receiving ATV 200 mg with 
RTV 80 mg

The atazanavir powder is administered by either mixing with a food substance or water and 
taken with a light meal.

Formulation:
ATV capsules (200mg) - Batch nos.: 1J67509 and 2H61672; 
ATV Oral Powder (50 mg/ ) - Batch nos.: 0K65490, 1C70482, 1C70483, 1H60026, 
1K68747, 2H61925, 2H61926, and 9L53247; 
RTV capsules (100 mg) - Batch nos.: 02137AF, 03249AF, 03249F, 04175AI, 06150AF, 
10144AF, 11081AF, 14167AF, 15103AF, 16174AF, 201218F, 20121AF, 25073AF, 6020632, 
6021266, 6021267, 6022877, 6023187, 6023248, 6023799, 6024612, 6025248, 6026128, 
6026787, 6027506, 6028592, 6029211, 6030150, 6030689, 6031580, 6032652, 6032756, 
6033652; 
RTV tablets (100 mg) - Batch nos.: 095938D.2A, 196828D, and 196828D.2D;
RTV oral solution (80 mg/mL) - Batch nos.: 6017931, 6017931.1A, 6019612, 6019612.1A, 
6020639, 6020639.1A, 6021274, 6021274.2A, 6022881, 6022881.2A, 6023188, 6023188.2A, 
6024219, 6024219.2A, 6024614, 6024614.2A, 6025250, 6025250.2A, 6026130, 6026130.2A, 
6026788, 6026788.2A, 6027510, 6027510.2A, 6028597, 6028597.2A, 6029216, 6029216.2A, 
6030114.2A, 6030693, 6030693.3A, 6031584, 6031584.3A.

PK Sampling: An intensive PK assessment was conducted at Week 2 (Day 14). Serial plasma 
concentrations were collected at predose, and 1.5, 2.5, 4, 6, 8, 12, and 24 hours postdose to 
assess the steady state PK of ATV and RTV. A PK Trough sample (Ctrough) was collected for 
ATV and RTV at each scheduled visit thereafter through Week 48.

Analytical Methods: Atazanavir and RTV in human potassium ethylenediaminetetraacetic acid 
(K2EDTA) plasma were simultaneously assayed using a validated liquid chromatography (LC)-
mass spectrometry (MS)/MS method during the period of known analyte stability. The standard 
curve and QC data indicated that the plasma assay method for ATV and RTV were precise and 
accurate as shown in the following table.

Reference ID: 3505369
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Table 1: Summary of Quality Control (QC) Results 

PK Results: At the time of database lock for the interim CSR for Study AI424451, 16 subjects 
with evaluable intensive PK data were between the ages of 6 and 7.3 years; however, they were 
in the 15 to < 25 kg weight band, and were treated with ATV/RTV 250/80 mg QD. Only 1 subject 
(6.7 years) was within the 25 to < 35 kg weight band (ATV/RTV 300/100 mg QD) at the time of 
the intensive PK visit. At the time of the interim CSR, there were no subjects with available PK 
data in the 5 to < 10 kg weight band treated with ATV 200 mg with RTV. The summary statistics 
for ATV PK parameters from the 15 to < 25 kg weight band are presented in Table 2.

Table 2: Summary Statistics of ATV Pharmacokinetic Parameters in Study AI424451

The exposures are in the range of the observed exposures in Study AI424397 for the same 
weight range and are similar to those observed in HIV-infected adult patients (N=10) at 
ATV/RTV 300/100 mg QD (Cmax: 4422 (58) ng/mL, AUC: 46073 (66) ng.h/mL, and Cmin: 636 
(97) ng/mL).

Conclusion: The proposed dose of 250/80 mg ATV/RTV for pediatrics with BW of 15 to <25 kg 
using the ATV powder formulation is appropriate. 

Study AI424-025: A Pilot Study to Assess the Bioavailability of BMS-232632 from an Oral 
Powder Formulation Relative to Capsule Formulation in Healthy Adult Subjects

Objectives: 
 To determine the bioavailability of atazanavir (ATV) oral powder formulation relative to 

capsule formulation in the present of a light meal in healthy volunteer
 To determine the bioavailability of ATV from the contents of 2 x 200 mg capsules mixed 

with applesauce, relative to a capsule formulation, in the presence of a light meal

Reference ID: 3505369
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Study Design: This was an open-label, randomized, four-treatment, four-period, single-dose, 
crossover study. Eight (8) healthy adult volunteers, aged 18 to 50 years, were enrolled and 
received the following treatments in random sequence:

 400 mg of ATV oral powder formulation mixed with 4 oz applesauce, administered within 
5 minutes after a light meal

 400 mg of ATV oral powder formulation mixed with 50 mL of water, administered within 5 
minutes after a light meal

 400 mg of ATV capsules (2 x 200 mg) given with water, administered within 5 minutes 
after a light meal (reference)

 The contents of 2 x 200 mg ATV capsules mixed with 4 oz applesauce, administered 
within 5 minutes after a light meal

The periods were separated by  72 hours and < 2 weeks.

Formulation:
ATV 400 mg in a  oral powder formulation  aspartame): Batch #N00006
ATV 200-mg capsules: Batch #C99274

Reviewer’s note: A formal biowaiver request by BMS, for the waiver of a bioequivalence 
study to be conducted between the  aspartame formulation and the proposed commercial 

 aspartame  formulation was submitted and granted by the FDA. .

PK Sampling: ATV PK samples were collected prior to dosing and 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 
4, 5, 6, 8, 12, 18, and 24 h after dosing.

Analytical Methods: ATV plasma samples were analyzed by a validated LC/MS method. The 
standard curve and QC data indicated that the plasma assay method for ATV was precise and 
accurate as shown in the following table. Samples were analyzed within these periods of known 
stability.

Table 1: Summary of Quality Control (QC) Results 
Analyte Linear Range 

(ng/mL)

Between Run 

Precision (%CV)

Between Run Bias (% 

Deviation)

Stability

ATV 1 – 1000
R

2
>0.991

 2.4 < ± 3.0 2 weeks at -20 C

PK Results: The PK of ATV is summarized by treatment in Table 2. The results of the statistical 
analysis are presented in Table 3. The data show that the AUCinf of ATV for the powder 
formulation administered with applesauce or water and the contents of the 2 x 200 mg capsule 
formulation mixed with applesauce was comparable to AUCinf of ATV for the capsule 
formulation, with 22% to 28% reduced Cmax for the powder formulation administered with 
applesauce or water or the contents of the 2 x 200 mg capsule formulation mixed with 
applesauce. The differences are not considered clinically significant.
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Conclusion: When administered under fed conditions, ATV exposures are similar among the 
powder formulation administered with applesauce or water, the contents of the 2 x 200 mg 
capsule formulation mixed with applesauce, and the capsule formulation.

Reference ID: 3505369
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS
FILING FORM/CHECKLIST FOR NDA/BLA or Supplement

File name: 5_Clinical Pharmacology and Biopharmaceutics Filing Form/Checklist for 
NDA_BLA or Supplement 090808

Office of Clinical Pharmacology

New Drug Application Filing and Review Form

General Information About the Submission

Information Information
NDA/BLA Number 206352 Brand Name Reyataz

OCP Division (I, II, III, IV, V) IV Generic Name Atazanavir

Medical Division DAVP Drug Class Protease Inhibitor

OCP Reviewer Jenny H Zheng Indication(s) Extend the indication for treatment of HIV-
1 infection to pediatric patients who are 10 

to < 25 kg using a new Pediatric Powder for 
Oral Use formulation

OCP Team Leader Shirley Seo Dosage Form Powder for Oral Use (50 mg packet)

Date of Submission 12/2/2013 Dosing Regimen 10 kg to <15 kg: 200/80 mg (ATV/RTV);
15 kg to <25 kg: 250/80 mg (ATV/RTV)

Estimated Due Date of OCP Review 5/9/2014 Route of Administration Oral

PDUFA Due Date 6/2/2014 Sponsor Bristol Myers Squib

Priority Classification Priority

Clin. Pharm. and Biopharm. Information
“X” if included at 

filing
Number of studies 
submitted

Number of 
studies reviewed

Critical Comments If any

STUDY TYPE                                                                                                                           

Table of Contents present and sufficient to locate 
reports, tables, data, etc.

x

Tabular Listing of All Human Studies x
HPK Summary x

Labeling x

Reference Bioanalytical and Analytical Methods x

I.  Clinical Pharmacology
    Mass balance:
    Isozyme characterization:
    Transporter characterization:
    Blood/plasma ratio:
    Plasma protein binding:
    Pharmacokinetics (e.g., Phase I) -

Healthy Volunteers-

single dose:
multiple dose:

Patients-

single dose:
multiple dose:

   Dose proportionality -
fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

    Drug-drug interaction studies -
In-vivo effects on primary drug:
In-vivo effects of primary drug:

In-vitro:

    Subpopulation studies -
ethnicity:

gender:
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pediatrics: x 3 2 AI424397 and AI424451
(PK for AI424020 has been 

reviewed in a previous 
submission)

geriatrics:
renal impairment:

hepatic impairment:

    PD -
Phase 2:
Phase 3:

    PK/PD -
Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

    Population Analyses -
Data rich:

Data sparse:

II.  Biopharmaceutics
    Absolute bioavailability
    Relative bioavailability -

solution as reference:
alternate formulation as reference: x 1 AI424025

    Bioequivalence studies -
traditional design; single / multi dose:

replicate design; single / multi dose:

    Food-drug interaction studies
   Bio-waiver request based on BCS
    BCS class
   Dissolution study to evaluate alcohol induced
   dose-dumping
III.  Other CPB Studies
    Genotype/phenotype studies
    Chronopharmacokinetics
    Pediatric development plan
    Literature References
Total Number of Studies 3

On initial review of the NDA/BLA application for filing:

Content Parameter Yes No N/A Comment
Criteria for Refusal to File (RTF)
1 Has the applicant submitted bioequivalence data comparing to-be-

marketed product(s) and those used in the pivotal clinical trials?
x

2 Has the applicant provided metabolism and drug-drug interaction 
information?

x

3 Has the sponsor submitted bioavailability data satisfying the CFR 
requirements?

x

4 Did the sponsor submit data to allow the evaluation of the validity of 
the analytical assay?

x

5 Has a rationale for dose selection been submitted? x
6 Is the clinical pharmacology and biopharmaceutics section of the NDA 

organized, indexed and paginated in a manner to allow substantive 
review to begin?

x

7 Is the clinical pharmacology and biopharmaceutics section of the NDA 
legible so that a substantive review can begin?

x
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8 Is the electronic submission searchable, does it have appropriate 
hyperlinks and do the hyperlinks work?

x

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality)
        Data
9 Are the data sets, as requested during pre-submission discussions, 

submitted in the appropriate format (e.g., CDISC)? 
x

10 If applicable, are the pharmacogenomic data sets submitted in the 
appropriate format?

x

        Studies and Analyses
11 Is the appropriate pharmacokinetic information submitted? x
12 Has the applicant made an appropriate attempt to determine reasonable 

dose individualization strategies for this product (i.e., appropriately 
designed and analyzed dose-ranging or pivotal studies)?

x

13 Are the appropriate exposure-response (for desired and undesired 
effects) analyses conducted and submitted as described in the 
Exposure-Response guidance?

x

14 Is there an adequate attempt by the applicant to use exposure-response 
relationships in order to assess the need for dose adjustments for 
intrinsic/extrinsic factors that might affect the pharmacokinetic or 
pharmacodynamics?

x

15 Are the pediatric exclusivity studies adequately designed to 
demonstrate effectiveness, if the drug is indeed effective?

x

16 Did the applicant submit all the pediatric exclusivity data, as described 
in the WR?

x

17 Is there adequate information on the pharmacokinetics and exposure-
response in the clinical pharmacology section of the label?

x

        General
18 Are the clinical pharmacology and biopharmaceutics studies of 

appropriate design and breadth of investigation to meet basic 
requirements for approvability of this product?

x

19 Was the translation (of study reports or other study information) from 
another language needed and provided in this submission?

x

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE? 
_Yes

If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and provide 
comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter.
None.

Reviewing Clinical Pharmacologist Date

Team Leader/Supervisor Date
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