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conditions are displayed in Figure 2. Administration of the FDC with a light meal resulted in 
similar exposures of both ATV and cobi compared to administration of the single agents (90% 
CI for ATV Cmax, AUCt, and C24 and for cobi Cmax and AUCt within the predefined no-effect 
bounds of 80-125%).  Under fasted conditions, the FDC provided slightly higher exposures of 
both ATV and cobi compared to the single agents (90% CI for ATV Cmax, AUCt, and C24 and for 
cobi Cmax and AUCt ranging from 93-131%).

Figure 2. Statistical comparisons of key atazanavir and cobicistat pharmacokinetic 
parameters following administration of the ATV/cobi 300/150 mg FDC relative to 
coadministration of ATV 300 mg plus cobi 150 mg under fed conditions (source: Reviewer’s 
analysis of CSR Tables 9.2.1.1-2, 9.2.1.2-2, 9.2.2.1-2, 9.2.2.2-2)

Statistical analyses of ATV and cobi PK parameters following administration of the ATV/cobi 
FDC under fed (light meal or high-fat meal) conditions compared to fasted conditions are 
displayed in Figure 3.  In general, administration of the ATV/cobi FDC with a light meal 
provided higher systemic exposures compared to fasted administration (90% CI for ATV and 
cobi Cmax, AUCt, and AUCinf ranging from 114-159%), while administration of the FDC with a 
high-fat meal resulted in systemic ATV exposures that were slightly lower (90% CI for ATV
Cmax, AUCt, and AUCinf ranging from 70-113%) and systemic cobi exposures that were similar 
to those observed following administration of the FDC in the fasted state (90% CI for cobi Cmax,
AUCt, and AUCinf within the predefined no-effect bounds of 80-125%).  The reason for the 
larger increase in ATV exposures following a light meal compared to a high-fat meal is 
unknown, but the food effect is consistent between the ATV/cobi FDC and the ATV capsule
with or without RTV (coadministration with a light meal resulted in a larger increase in ATV 
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exposures than a high-fat meal when compared to fasted administration).  Overall, administration 
of the ATV/cobi FDC with food, regardless of fat content, resulted in slightly higher ATV trough 
concentrations (approximately 23-35% increase in ATV C24) compared to administration of the 
FDC in the fasted state.  

Figure 3. Statistical comparisons of key atazanavir and cobicistat pharmacokinetic 
parameters following administration of the ATV/cobi 300/150 mg FDC under fed 
conditions relative to administration of the FDC under fasted conditions (source: 
Reviewer’s analysis of CSR Tables 9.2.1.3-3, 9.2.1.3-3, 9.2.2.3-2, 9.2.2.3-3)

One of the primary issues discussed in preNDA communications and addressed during the 
review process was the appropriateness of using the comparison of relative ATV bioavailability 
of the ATV/cobi FDC to the single agents under fed conditions (following a light meal) as the 
primary endpoint, rather than the comparison of relative bioavailability under fasted conditions 
as is recommended in the FDA’s Guidance for Industry: Bioavailability and Bioequivalence 
Studies for Orally Administered Drug Products (March 2003). The Applicant designed Study 
AI424511 to evaluate exposures of ATV and cobi following a light meal because ATV is 
administered under fed conditions (refer to the Reyataz® prescribing information).  The study 
was powered based on the interindividual variability in ATV exposures observed following fed 
administration; fasted administration results in a higher degree interindividual variability and 
would therefore have required additional subjects to be enrolled in the study.  

This Reviewer agrees with the Applicant that it is reasonable to assess the relative bioavailability 
of the ATV/cobi FDC to the ATV capsule plus the cobi tablet under fed conditions as ATV is 
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administered with food in clinical practice.  Therefore, although the FDC was technically not 
bioequivalent under fasted conditions (i.e. 90% CI for ATV Cmax, AUCinf, and AUCt were not 
within 80-125%), demonstration of bioequivalence of the ATV/cobi FDC to the ATV capsule 
plus the cobi tablet administered following a light meal is sufficient to establish that ATV 
exposures are comparable between the FDC and the single agents.  In addition, the deviations 
from bioequivalence under fasted conditions were slight, indicating that, if a patient were to 
mistakenly take the ATV/cobi under fasted conditions, no clinically relevant consequences 
would be anticipated under normal circumstances as exposures would be within the range 
evaluated in previous clinical studies using ATV. It should be noted that cobi exposures 
followed a similar pattern (bioequivalent following a light meal but not under fasted conditions), 
although the relative bioavailability of cobi was considered a secondary endpoint as it does not 
have antiviral activity.

Overall, the results of Study AI424511 support that administration of the ATV/cobi 300/150 mg 
oral FDC tablet and coadministration of ATV 300 mg plus cobi 150 mg provide similar 
exposures when administered with a light meal.  Based on the higher ATV trough concentrations 
(the clinically relevant parameter for efficacy) observed following fed administration compared 
to fasted administration, as well as the fact that bioequivalence was established under fed 
conditions, this Reviewer concurs with the Applicant that the ATV/cobi FDC should be 
administered with food.

While inspections of the clinical and bioanalytical sites for Study AI424511 were requested, the 
Office of Scientific Investigations determined that inspections were not necessary because both 
the clinical and bioanalytical sites had been inspected recently and no issues were noted.

1.3 RECOMMENDATIONS

The Office of Clinical Pharmacology (OCP) review team finds this application acceptable and 
recommends approval of the atazanavir/cobicistat 300/150 mg FDC tablet for the treatment of 
HIV-1 infection, in combination with other antiretroviral agents, in adults.  In addition, the OCP 
review team also recommends the labeling changes described in Section 2 of this review.

1.4 POST-MARKETING COMMITMENTS OR REQUIREMENTS

There were no clinical pharmacology PMCs or PMRs at the time of completion of this review.

2. LABELING RECOMMENDATIONS
The following section describes labeling recommendations made by the Clinical Pharmacology 
review team based on our interpretation of the review issues at the time this review was filed.  
Internal labeling discussions are ongoing and negotiations with the Applicant are in progress;
recommendations described in this section are subject to change.

Substantive clinical pharmacology changes were made to the label as follows:

Table 5 containing clinical recommendations regarding drug-drug interactions was 
updated to  drugs for which no dose adjustment was needed; these drugs were 
added to the list of non-interacting drugs under the table
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Contraindications and clinical recommendations regarding drug-drug interactions were 
checked for consistency with the Tybost® prescribing information, the 
darunavir/cobicistat FDC (NDA 205395) that is currently under review, and the approved 
prescribing information for the concomitantly administered drug; lurasidone for all 
patients and colchicine for patients with renal or hepatic impairment were added to the 
list of contraindicated drugs for consistency with the lurasidone and colchicine 
prescribing information, respectively

3. APPENDICES

3.1 REVIEW OF STUDY AI424511

A Randomized, 5-Period, Crossover Study in Healthy Subjects to Assess the 
Bioequivalence of Atazanavir when Coadministered with Cobicistat as a 
Fixed Dose Combination Relative to the Single Agents Following a Light 
Meal, the Relative Bioavailability of Atazanavir when Coadministered with 
Cobicistat as a Fixed Dose Combination Relative to the Single Agents Under 
Fasted Conditions,  and the Effect of Food on the Bioavailability of  
Atazanavir in the Fixed Dose Combination

Trial Period
25 Apr to 20 Jun 2012
Final report date: 22 Nov 2013

Trial Site
PPD Development, Inc., Austin, Texas, USA

Trial Rationale
Atazanavir (ATV, REYATAZ®) is an HIV-1 protease inhibitor (PI) approved in combination 
with other antiretroviral agents for the treatment of HIV-1 infection.  Cobicistat (COBI) is a 
potent and specific CYP3A inhibitor with no antiretroviral activity.  Cobicistat is currently 
available in a fixed-dose combination (FDC) tablet with elvitegravir, tenofovir DF, and 
emtricitabine as a complete regimen for the treatment of HIV-1 infection in treatment-naïve 
individuals (STRIBILD®); NDA 203094 for COBI as a pharmacoenhancer of atazanavir (based 
on a Phase 3 trial) or darunavir (based on exposure-matching) is currently under review by the 
FDA.  An FDC containing ATV 300 mg and COBI 150 mg is being developed to reduce pill 
burden and improve adherence, with a proposed indication for the treatment of HIV-1 infection 
in combination with other antiretroviral agents.  The primary goal of this study was to evaluate 
the bioavailability of ATV and COBI from the FDC relative to the single agents under both 
fasting conditions and after a light meal.
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Trial Objectives
The primary objective of the trial was to:

assess the relative bioavailability of ATV in an FDC of ATV/COBI 300/150 mg as 
compared to a 300 mg ATV capsule coadministered with a 150 mg COBI tablet when 
administered with a light meal

The secondary objectives of the trial were to:

assess the relative bioavailability of ATV in an FDC of ATV/COBI 300/150 mg as 
compared to a 300 mg ATV capsule coadministered with a 150 mg COBI tablet when 
administered under fasted conditions
assess the relative bioavailability of COBI administered as an FDC of ATV/COBI 
300/150 mg as compared to COBI 150 mg tablet coadministered with ATV 300 mg 
capsule as individual components with a light meal and under fasted conditions
assess the effect of a light meal and a high fat meal on the PK of ATV and COBI 
when administered as an FDC (ATV/COBI 300/150 mg
assess the safety and tolerability after a single dose of an FDC of ATV/COBI 300/150 
mg as well as after a single dose of 300 mg ATV capsule coadministered with a 150 
mg COBI tablet as individual components

Trial Design
This was an open-label, single-dose, five-period, randomized crossover study with five 
treatments: 

Treatment A ATV 300 mg capsule + COBI 150 mg tablet (following a light meal)
Treatment B ATV/COBI 300/150 mg FDC tablet (following a light meal)
Treatment C ATV 300 mg capsule + COBI 150 mg tablet (fasted)
Treatment D ATV/COBI 300/150 mg FDC tablet (fasted)
Treatment E ATV/COBI 300/150 mg FDC tablet (following a high fat meal)

Subjects were randomized to one of eight treatment sequences (ABCDE, ABDCE, BACDE, 
BADCE, ABCD, ABDC, BACD, or BADC).  Treatment periods were separated by seven-day 
washouts.  Subjects were confined to the clinic from Day -1 until the day of discharge (Days 24 
or 31, depending on randomization).  The study schema is shown in Figure 1.

Reference ID: 3678805



NDA 206353 Clinical Pharmacology Review
Atazanavir/cobicistat FDC

9

Figure 1.  Study schema

Rationale for Dose Selection
The approved dose of ATV is 300 mg in combination with RTV 100 mg QD with food.  A Phase 
1 study showed that ATV exposures following administration of 300 mg QD were bioequivalent 
when administered with RTV 100 mg QD or COBI 150 mg QD.  Therefore, ATV 300 mg and 
COBI 150 mg were the doses evaluated in this study.

Drug Administration
Study drugs were administered in the morning following a 10 h fast and within 5 min of 
completion of a standardized meal (when applicable).

Investigational Product
ATV/COBI 300/150 mg FDC tablets (Lot 3D75067) and COBI 150 mg tablets (Lot 3B75616) 
were supplied by the Sponsor.  ATV 300 mg capsules were commercially available (Lot 
2H60813).

Key Inclusion and Exclusion Criteria
Subjects were healthy nonsmoking males and females between 18 and 49 years of age with a 
BMI of 18 to 32 kg/m2 with no clinically significant findings.  Females of childbearing potential 
were willing to use an effective method of birth control (condom, diaphragm, cervical cap, 
vaginal sponge, spermicide, IUD, tubal ligation, vasectomized partner) for at least four weeks 
before dosing and had a negative pregnancy test within 24 h prior to study drug administration.  
Potential subjects were excluded if they were pregnant or lactating.  Exclusion criteria also 
included any acute or chronic clinically significant medical condition, evidence of organ 
dysfunction, or any clinically significant deviation from normal in physical examination, vital 
signs, ECG, or clinical laboratory tests.  

Concomitant Medications
Concomitant medications, including prescription drugs, over-the-counter drugs including acid 
controllers, hormonal contraceptives (oral, injectable, or implantable, within 3 months of the 
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study), herbal remedies, and nutritional supplements and vitamins, were prohibited during the 
study.

Sample Collection
Blood was collected to assess ATV or COBI concentrations in plasma predose and 1, 2, 2.5, 3, 4, 
6, 8, 12, 16, and 24 h postdose as well as 30, 36, and 48 h postdose for ATV in K2EDTA blood 
collection tubes.  

Analytical  Plan
Pharmacokinetic data
Cmax, C24, and tmax were recorded from observed data.  AUCt was calculated by log and linear 
trapezoidal summations.  The slopes of the terminal phases ( ) were determined by log-linear 
regression of at least three data points and were used to estimate terminal half-life.  AUCinf was 
also estimated. A linear mixed effect model with treatment, period, and sequence as fixed effects 
and subject as a random effect was fitted to the log-transformed PK parameters Cmax, AUCt, and 
AUCinf and two-sided 90% CI for GMR was compared against the prespecified bounds 0.8-1.25.  
Descriptive statistics were calculated for other pharmacokinetic parameters.

Trial Results
Bioanalytical methods
Concentrations of ATV (BMS-232632) and COBI in plasma samples were measured 
simultaneously by LC-MS/MS by ; Method 
TNJM12160.00).  Analysis was performed between 12 Jun and 23 Jul 2013.  The maximum 
storage sample time was 70 days, which is within the validated long-term frozen stability 
duration of 106 days in plasma.  The calibration standards ranged from 5-5000 ng/mL and the 
quality control (QC) concentrations were 15, 200, 2000, and 4000 ng/mL for both analytes. All 
inter-assay accuracy and precision estimates were within the acceptable range (data not shown).

Trial population
A total of 64 subjects were enrolled in the study, two of whom discontinued (one due to 
noncompliance [did not consume entire predose meal] and one withdrew consent due to personal 
reasons).  A summary of subject demographics is displayed in Table 1.
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Table 1.  Demographic summary (source: CSR Table 5.3.1-1)

Assessment of plasma atazanavir pharmacokinetics following a light meal
The mean atazanavir concentration-time profiles following a single dose of the ATV/COBI 
300/150 mg FDC oral tablet or ATV 300 mg capsule plus COBI 150 mg tablet to healthy 
subjects following a light meal are displayed in Figure 2.  ATV exposures were similar between 
formulations following administration after a light meal, with geometric mean ratios near 1 and 
90% CI for Cmax, AUCt, AUCinf, and C24 contained entirely within 0.8-1.25 (Table 2).
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Figure 2.  Mean ± SD atazanavir plasma concentration-time profiles by treatment (A: ATV 
+ COBI, B: ATV/COBI FDC) under fed (light meal) conditions (semi-log scale; source: CSR 
Figure 9.2.1.1-1)

Table 2.  Key atazanavir pharmacokinetic parameters and statistical comparisons between 
treatments (A: ATV + COBI, B: ATV/COBI FDC) under fed (light meal) conditions
(source: Study Report Table 9.2.1.1-2)

Assessment of plasma atazanavir pharmacokinetics following fasted administration
The mean atazanavir concentration-time profiles following a single dose of the ATV/COBI 
300/150 mg FDC oral tablet or ATV 300 mg capsule plus COBI 150 mg tablet to healthy 
subjects following fasted administration are displayed in Figure 3.  ATV overall systemic 
exposures were similar between formulations following administration in the fasted state, with 
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geometric mean ratios near 1 and 90% CI for AUCt and AUCinf contained entirely within 0.8-
1.25, while the upper bound of the 90% CI for the GMRs for ATV Cmax and C24 were slightly 
above 1.25 (1.29 and 1.30, respectively; Table 3).  For both formulations, tmax was more variable 
following fasted administration compared to fed (range: 1.0-8.0 and 1.0-6.0 h for the FDC and 
the single agents in the fasted state compared to 2.0-5.6 and 2.0-4.1 h for the FDC and the single 
agents in the fed state).

Figure 3.  Mean ± SD atazanavir plasma concentration-time profiles by treatment (C: ATV 
+ COBI, D: ATV/COBI FDC) under fasted conditions (semi-log scale; source: CSR Figure 
9.2.1.2-1)

Table 3.  Key atazanavir pharmacokinetic parameters and statistical comparisons between 
treatments (C: ATV + COBI, D: ATV/COBI FDC) under fed (light meal) conditions
(source: Study Report Table 9.2.1.2-2)
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Assessment of the effect of food on atazanavir plasma pharmacokinetics after FDC 
administration
The mean atazanavir concentration-time profiles following a single dose of the ATV/COBI 
300/150 mg FDC oral tablet in the fed (light meal or high-fat meal) and fasted states is displayed 
in Figure 4 and PK parameters for ATV are listed in Table 4.  As expected, ATV half-life was 
unaffected by food; however, the rate and extent of absorption (tmax and Cmax, respectively) were 
susceptible to a food effect, with FDC administration with a light meal resulting in higher Cmax

and a less variable tmax compared to administration with a high-fat meal or fasted administration.  
Compared to fasting exposures, mean ATV AUC values were unaffected by a high-fat meal but 
were increased by approximately 28% by a light meal and mean ATV Cmax values were 
decreased by 14% by a high-fat meal and increased by 42% by a low-fat meal (Table 5).

Figure 4.  Mean ± SD atazanavir plasma concentration-time profiles by treatment (B: light 
meal, D: fasted, E: high fat meal) following administration of the ATV/COBI FDC (semi-
log scale; source: CSR Figure 9.2.1.3-1)
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Table 4.  Key atazanavir pharmacokinetic parameters by treatment (B: light meal, D: 
fasted, E: high fat meal) following administration of the ATV/COBI FDC (source: Study 
Report Table 9.2.1.3-1)
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Table 5.  Statistical analysis of food effect on atazanavir pharmacokinetic parameters by 
treatment (B: light meal, D: fasted, E: high fat meal) following administration of the 
ATV/COBI FDC (source: Clinical Pharmacology Summary)

Assessment of plasma cobicistat pharmacokinetics following a light meal
The mean cobicistat concentration-time profiles following a single dose of the ATV/COBI 
300/150 mg FDC oral tablet or ATV 300 mg capsule plus COBI 150 mg tablet to healthy 
subjects following a light meal are displayed in Figure 5. COBI exposures were similar between 
formulations following administration after a light meal, with geometric mean ratios near 1 and 
90% CI for Cmax, AUCt, and AUCinf contained entirely within 0.8-1.25 (Table 6).
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Figure 5.  Mean ± SD cobicistat plasma concentration-time profiles by treatment (A: ATV 
+ COBI, B: ATV/COBI FDC) under fed (light meal) conditions (semi-log scale; source: CSR 
Figure 9.2.2.1-2)

Table 6.  Key cobicistat pharmacokinetic parameters and statistical comparisons between 
treatments (A: ATV + COBI, B: ATV/COBI FDC) under fed (light meal) conditions 
(source: Study Report Table 9.2.2.1-2) 

Assessment of plasma cobicistat pharmacokinetics following fasted administration
The mean cobicistat concentration-time profiles following a single dose of the ATV/COBI 
300/150 mg FDC oral tablet or ATV 300 mg capsule plus COBI 150 mg tablet to healthy 
subjects following fasted administration are displayed in Figure 6. Mean COBI AUCinf values
were comparable between formulations following administration in the fasted state, with 
geometric mean ratios near 1 and 90% CI contained entirely within 0.8-1.25.  However, mean 
COBI Cmax and AUCtau values were slightly higher for the single agents compared to the FDC, 
with geometric mean ratios near 1.1 and upper bounds of the 90% CI near 1.3 (Table 7). For 
both formulations, tmax occurred slightly earlier following fasted administration compared to fed 
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(median: 2.52 and 2.52 h for the FDC and the single agents in the fasted state compared to 2.00
and 2.00 h for the FDC and the single agents in the fed state), although the ranges were 
unchanged.

Figure 6.  Mean ± SD cobicistat plasma concentration-time profiles by treatment (C: ATV 
+ COBI, D: ATV/COBI FDC) under fasted conditions (semi-log scale; source: CSR Figure 
9.2.2.2-1)
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Table 7.  Key cobicistat pharmacokinetic parameters and statistical comparisons between 
treatments (C: ATV + COBI, D: ATV/COBI FDC) under fed (light meal) conditions 
(source: Study Report Table 9.2.2.2-2)

Assessment of the effect of food on cobicistat plasma pharmacokinetics after FDC 
administration
The mean cobicistat concentration-time profiles following a single dose of the ATV/COBI 
300/150 mg FDC oral tablet in the fed (light meal or high-fat meal) and fasted states is displayed 
in Figure 7 and PK parameters for COBI are listed in Table 8.  FDC administration with a light 
meal resulted in a slightly higher Cmax and AUC values compared to administration with a high-
fat meal or fasted administration (Table 9).

Figure 7.  Mean ± SD cobicistat plasma concentration-time profiles by treatment (B: light 
meal, D: fasted, E: high fat meal) following administration of the ATV/COBI FDC (semi-
log scale; source: CSR Figure 9.2.1.3-1)
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Table 8.  Key cobicistat pharmacokinetic parameters by treatment (B: light meal, D: 
fasted, E: high fat meal) following administration of the ATV/COBI FDC (source: Study 
Report Table 9.2.1.3-1)
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Table 9.  Statistical analysis of food effect on cobicistat pharmacokinetic parameters by 
treatment (B: light meal, D: fasted, E: high fat meal) following administration of the 
ATV/COBI FDC (source: Clinical Pharmacology Summary)

Results of safety analysis
There were adverse events reported in four subjects that were categorized by the study 
investigator as related to study treatment (moderate vomiting [Treatment A]; mild headache 
[Treatment C]; moderate vomiting, mild nausea, dizziness and light-headedness [Treatment B] 
and mild vomiting and headache [Treatment C]; mild light-headedness and abdominal pain 
[Treatment A]).  No subjects discontinued study drug due to adverse events and no serious 
adverse events or deaths occurred during the study.

Trial Summary
In this study, the pharmacokinetics of atazanavir and cobicistat following a single dose of the 
ATV/cobi 300/150 mg FDC oral tablet administered after a light meal or in the fasted state were 
evaluated in healthy subjects.  Administration of the FDC with a light meal resulted in similar 
exposures of both ATV and cobi compared to administration of the single agents (90% CI for 
ATV Cmax, AUCt, and C24 and for cobi Cmax and AUCt within 80-125%).  Under fasted 
conditions, the FDC provided slightly higher exposures of both ATV and cobi compared to the 
single agents (90% CI for ATV Cmax, AUCt, and C24 and for cobi Cmax and AUCt ranging from 
93-131%).  In general, administration with food resulted in delayed absorption of ATV and cobi 
and slightly higher ATV trough concentrations (approximately 23-35% increase in ATV C24).  

Reference ID: 3678805



NDA 206353 Clinical Pharmacology Review
Atazanavir/cobicistat FDC

22

Overall, the results of this study support the administration of the ATV/cobi 300/150 mg oral 
FDC tablet with food.
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SYNOPSIS – SUMMARY OF IMPORTANT BIOPHARMACEUTICS FINDINGS 

General

NDA 206353 was submitted under Section 505(b) of the FDC Act for the use of atazanavir 
(ATV) and cobicistat (COBI) in the treatment of the human immunodeficiency virus (HIV). 
ATV is an azapeptide protease inhibitor of HIV-1 that has been approved for the treatment of 
HIV infection (in combination with other antiretroviral [ARV] agents).  In treatment-naive 
patients, the current recommended dose of ATV is 300 mg with ritonavir (RTV) 100 mg 
once daily (QD) with food or ATV 400 mg QD (without RTV) with food. In treatment-
experienced patients, the current dosing recommendations are ATV 300 mg with RTV 100 
mg QD with food.  Cobicistat (COBI) is a structural analogue of RTV, has no ARV activity, 
and has been shown to be a more specific mechanism-based cytochrome P450 (CYP) 3A4 
inhibitor than RTV in vitro.  The proposed new drug product is a fixed dose combination 
(FDC) tablet comprised of ATV 300 mg and COBI 150 mg. 

Bioequivalence Study 

Per the agreements made between ONDQA and OCP management, the bioequivalence study 
in this NDA will be reviewed entirely by OCP.  Biopharmaceutics will evaluate the proposed 
dissolution method and acceptance criteria. 
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2 GENERAL BIOPHARMACEUTICS (IN VIVO) 

2.1 CLINICAL STUDIES 

2.1.1 What are the design features of the biopharmaceutics studies used to support the 
proposed to-be-marketed formulation? Summary of individual study reviews 
provided.

Reference is made to the ATV NDA for clinical data on the ATV component.  
Reference is also made to the COBI NDA for clinical data on COBI and the use of 
COBI in combination with ATV, administered as single entities.  

A single bioequivalence study was completed to support approval of the proposed 
FDC tablet under this NDA, as agreed upon with FDA (pre-NDA meeting minutes 
dated 20 December 2013).  Study AI424511 was an open-label, single-dose, 5-period, 
5-treatment, randomized crossover study in healthy subjects. The primary objective of 
the study was to demonstrate the bioequivalence of ATV in an FDC tablet of 
ATV/COBI 300/150 mg compared to a 300 mg ATV capsule co-administered with a 
150 mg COBI tablet when given with a light meal. Secondary objectives of the study 
were to assess: 

the bioavailability of ATV when co-administered with COBI as a FDC tablet 
relative to the single agents under fasted conditions 

the bioavailability of COBI when co-administered with ATV as a FDC tablet 
relative to the single agents following a light meal and under fasted conditions 

the effects of food (light and high fat meal) on the PK of ATV and COBI in 
the FDC tablet 

the safety and tolerability after a single dose of the FDC tablet as well as a 
single dose of the individual agents co-administered. 

It was agreed between Biopharmaceutics and the Office of Clinical Pharmacology 
that the submitted bioequivalence study will be entirely reviewed by the Office of 
Clinical Pharmacology.  See the Clinical Pharmacology review for details. 

2.1.2 If the formulations do not meet the standard criteria for bioequivalence, what 
clinical pharmacology and/or clinical safety and efficacy data support the approval 
of the to-be-marketed product? 

See the Clinical Pharmacology review. 

2.1.3 What is the effect of food on the bioavailability (BA) of the drug from the dosage 
form? What dosing recommendation should be made, if any, regarding 
administration of the product in relation to meals or meal types? 

See the Clinical Pharmacology review. 

2.2 BIOANALYTICAL METHOD SECTION 

2.2.1 How are the active moieties and/or metabolites identified and measured in the 
plasma in the biopharmaceutics studies?  

See the Clinical Pharmacology review. 
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2.2.2 What bioanalytical methods are used to assess concentrations?  

See the Clinical Pharmacology review. 

2.2.2.1 What is the range of the standard curve? How does it relate to the requirements for 
the clinical studies? What curve fitting techniques are used? What are the lower 
and upper limits of quantification (LLOQ/ULOQ, and assay validation parameter: 
accuracy, precision, selectivity, sample stability, etc.?

See the Clinical Pharmacology review. 

2.2.2.2 What is the QC sample plan? 

See the Clinical Pharmacology review. 

2.2.2.3 Are the Inspection reports of the BE study acceptable? 

See the Clinical Pharmacology review. 

 

3 GENERAL BIOPHARMACEUTICS (IN VITRO) 

3.1 DISSOLUTION INFORMATION 

3.2 DISSOLUTION METHOD 

3.2.1 What is the proposed dissolution method? 

A single dissolution method is proposed for testing both drug substances. 

 
Profile sampling is done at 10, 15, 30, 45, and 60 minutes. 

3.2.2 What data are provided to support the adequacy of the proposed dissolution method 
(e.g. medium, apparatus selection, etc.)? 

Medium 
(b) (4)
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(b) (4)
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Reviewer’s Note:  There were no apparent trends in the dissolution data under long-
term or accelerated conditions from the Biopharmaceutics perspective. 
Cobisistat

Based on the release data (10 batches), the mean dissolution at 15 minutes was %.  
The projected dissolution after 24 months of storage at 15 minutes is % with a 
lower confidence bound of %.  The per batch dissolution stability trend data are 
illustrated below for only the three registration stability lots. 

Reviewer’s Note:  There were no apparent trends in the dissolution data under long-
term or accelerated conditions from the Biopharmaceutics perspective. 

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)
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4 DISSOLUTION APPLICATIONS 

4.1 FORMULATION CHANGES 

4.1.1 Is the to-be-marketed formulation the same as the formulation used in the pivotal 
clinical or bioequivalence studies?  If not, is dissolution used to bridge the data? 
The composition and manufacturing process of ATV/COBI FDC used in the 
ATV/COBI bioequivalence study is the same as proposed for the commercial drug 
product. 

4.1.2 Is the finished tablet scored? Do the dissolution data comparing the split versus 
whole tablet support tablet splitting? 
The finished tablet is not scored.  

 

4.2 BIOWAIVERS 

4.2.1 Is there a waiver request for in vivo BA or BE data (Biowaiver)? If yes, what is/are 
the purpose/s of the biowaiver request/s? What data support the biowaiver 
request/s? Is the biowaiver request acceptable? 
No. 

 

4.3 IVIVC APPLICATION   

4.3.1 Is there any IVIVR or IVIVC information submitted? What is the regulatory 
application of the IVIVR/IVIVC in the submission? What data are provided to 
support the acceptability of the IVIVR or IVIVC model? 
No. 

 

4.4 SURROGATES IN LIEU OF DISSOLUTION 

4.4.1 Are there any manufacturing parameters (e.g. disintegration, drug substance 
particle size, etc.) being proposed as surrogates in lieu of dissolution testing? What 
data are available to support the approval of the proposed surrogate test?  

No.   

 

4.5 DISSOLUTION AND QBD 

4.5.1 Does the application contain QbD elements?  If yes, is dissolution identified as a 
CQA for defining design space?  

There are no QbD elements (i.e., design space) for review.   
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4.5.2 Was dissolution included in the DoE? What raw materials and process variables 
are identified as having an impact on dissolution? What is the risk assessment been 
performed to evaluate the criticality of dissolution? 

Critical steps in the process and controls are appended to this review.   

The  also has an impact on product dissolution, as indicated in 
Section 3.2.3 of this review, and controls are defined to mitigate future dissolution 
quality risks.   Reference is made to the Product Quality review by Dr. George Lunn 
for a complete evaluation of the manufacturing controls and process risk assessment 
and a final recommendation on the acceptability of proposed controls.  

From the biopharmaceutics perspective,  
 appear to have the highest potential for affecting dissolution and 

should be reviewed closely.  Overall, there is an appreciable risk of dissolution 
limiting effects on bioavailability for products formulated with ATV (salt or free 
base) given its physicochemical properties. 

  

(b) (4)

(b) (4)

(b) (4)
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4.5.3 What biopharmaceutics information is available to support the clinical relevance of 
the proposed design space? 

Not applicable. 

4.5.4 Is there any dissolution model information submitted as part of QbD 
implementation? What is the regulatory application of the dissolution model in the 
submission? What data are provided to support the acceptability of the dissolution 
model? 
Not applicable. 

5 LABELING

As per the current MOU, the Office of Clinical Pharmacology is the lead for 
addressing Biopharmaceutics issues in the labeling.  Any labeling comment 
considerations that may have developed during the review have been communicated 
to the Clinical Team and are not captured in this review.   

 

6 INFORMATION REQUESTS DURING THE REVIEW 

The following information requests were issued during the NDA review cycle.  Responses 
are incorporated into the QBR above.  There are no outstanding review issues. 

November 19, 2014 

1. Based on the dissolution performance of your clinical batch, development, and 
registration lots, with consideration of the likely process ranges at commercial scale, 
we do not consider your proposed ATV acceptance criterion of Q= % at 30 minutes 
optimal for product quality control. We recommend an acceptance criterion of Q = 

% at 30 minutes for ATV. Nevertheless, it must be recognized that some batches 
may require Stage 2 and, occasionally, Stage 3 testing.
Provide a revised drug product specification table reflecting this change with a 
commitment to amend protocols, as needed, before utilization.

(b) 
(4)

(b) 
(4)








