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1 Executive Summary

The applicant, Janssen Research and Development, submitted a New Drug Application 
(NDA) for a fixed dose combination tablet consisting of darunavir 800 mg and cobicistat 
150 mg (formulation G006). Another applicant, Gilead Sciences, submitted the cobicistat 
NDA (203094) and cobicistat in combination with darunavir as single entities was 
evaluated as part of the cobicistat NDA.  Cobicistat was approved for U.S. marketing in 
September 2014. The pivotal trial for the current NDA compared the relative 
bioavailability for darunavir and cobicistat as part of a fixed dose combination tablet 
compared to single entity formulations. The TMC114IFD1003 trial evaluated the relative 
bioavailability of the fixed dose combination tablet consisting of darunavir 800 mg and 
cobicistat 150 mg that is proposed for U.S. marketing (formulation G006) compared to 
single entity formulations of darunavir (two 400 mg tablets, formulation F030) and 
cobicistat (150 mg tablets).  The food effect of the darunavir and cobicistat fixed dose 
combination tablets (formulation G006) was also evaluated as part of the 
TMC114IFD1003 trial.

The Clinical Pharmacology review evaluated the food effect data for the fixed dose 
combination tablet consisting of darunavir and cobicistat (formulation G006).
Additional pertinent review issues for the TMC114IFD1003 trial include evaluating the 
relative bioavailability data and reviewing the inspection findings from the Office of 
Scientific Investigations, as well as the relevant bioanalytical information.  The 
biopharmaceutics reviewers within the Office of New Drug Quality Assessment
(ONDQA) will assess these regulatory issues. Additionally, the Division of 
Pharmacometrics evaluated the darunavir population pharmacokinetic data from the GS-
US-216-130 trial (with darunavir and cobicistat administered as single entities) that the 
applicant proposes to include in the U.S. prescribing information for the 
darunavir/cobicistat fixed dose combination tablets (see section 4 for the 
Pharmacometrics review and the clinical pharmacology review for NDA 203094 for 
further information regarding the GS-US-216-130 trial).

The TMC114IFD1001 trial that was also included as part of NDA 205395 was not 
reviewed by the Office of Clinical Pharmacology.  The TMC114IFD1001 trial was not 
conducted with the G006 formulation and instead compared two formulations of a fixed 
dose combination tablet consisting of darunavir 800 mg and cobicistat 150 mg 
(formulation G003 and formulation G004) to darunavir 800 mg and ritonavir 100 mg as 
single entities. The review of this trial was not necessary since cobicistat in combination 
with darunavir as single entities is an approved regimen in the United States for the 
treatment of HIV-1 infection.  

1.1 Recommendation

The clinical pharmacology information submitted in the NDA supports the approval of 
the application.

Reference ID: 3676386



3

1.2 Postmarketing Commitments or Requirements

There are no postmarketing commitments or requirements for this NDA.

1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics 
Findings

A) Evaluation of the food effect data from the TMC114IFD1003 trial

A food effect was observed for darunavir when administered as a fixed dose combination 
tablet in combination with cobicistat. When compared to fasted conditions, with high fat 
meals, a 70% increase in AUC[0-inf] and a 127% increase in Cmax were observed when 
darunavir is administered as part of a fixed dose combination tablet with cobicistat  The 
changes in darunavir exposure when administered with cobicistat as part of a fixed dose 
combination tablet exceeds the magnitude of the increase in Cmax and AUC(0-inf) for 
darunavir when coadministered with ritonavir as single entity formulations with a high fat 
meal when compared to fasted conditions (48% increase in AUC[0-inf] and 59% increase 
in Cmax). There was no food effect trial that was conducted for darunavir when 
coadministered with cobicistat as single entities.

The single entity darunavir U.S. prescribing information recommends that darunavir in 
combination with ritonavir should be administered with food. The same recommendation 
also applies for darunavir and cobicistat when coadministered as single entities.  No
specific darunavir exposure-safety issues have been identified for the range of darunavir 
exposures associated with the dosage regimens that are included in the darunavir U.S.
prescribing information.  A food effect was not observed for cobicistat when 
administered as part of a fixed dose combination tablet with darunavir.  Therefore, for 
darunavir and cobicistat, the applicant’s recommendation to administer the
darunavir/cobicistat fixed dose combination tablet with food is acceptable.

B) Clinical Pharmacology revisions to the proposed U.S prescribing information for the 
darunavir/cobicistat fixed dose combination tablets 

The Clinical Pharmacology revisions to the proposed U.S prescribing information for the 
darunavir/cobicistat fixed dose combination tablets that are outlined in section 2 
(Labeling Recommendations) were primarily based on the information in the cobicistat 
U.S. prescribing information that is relevant to administration with darunavir. Please see 
the Clinical Pharmacology review for NDA 203094 for further information regarding the 
extrapolation of drug-drug interaction information for darunavir coadminstered with 
ritonavir to darunavir coadminstered with cobicistat.  For drug-drug interactions that are 
not currently included in the darunavir or cobicistat U.S. prescribing information, the 
proposed recommendations in section 7 were based on a determination regarding the 
most appropriate recommendation in the absence of drug-drug interaction data for 
concomitant use with darunavir coadministered with cobicistat.

Reference ID: 3676386



4

C) Review of the bioanalytical data for the GS-US-216-130 trial

The bioanalytical information to support the darunavir concentration data for the GS-US-
216-130 trial was reviewed as part of the Clinical Pharmacology review for NDA 
209094. At the time the review was finalized, the long term stability data for darunavir 
that was necessary for the darunavir plasma samples from the GS-US-216-130 trial was 
not available. The information was requested from Janssen. Based on the information 
that was provided, stability for darunavir was demonstrated for up to 588 days at both
-20°C and -70°C in K2EDTA anticoagulated plasma.

D) Evaluation of the relative bioavailability data from the TMC114IFD1003 trial (based 
on the ONDQA Biopharmaceutics review)

The applicant demonstrated that the 90% confidence were within 80-125% for the 
darunavir/cobicistat fixed dose combination tablets compared with the single entity 
darunavir and cobicistat tablets under both fed (non high fat) and fasting conditions in the 
TMC114IFD1003 trial.
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Section 4-Contraindications

Applicant proposed language Proposed reviewer changes 

Tabl Drugs That Are Contraindicated With darunavir/ritonavir
Drug ss Drugs Within Class 

That Are 
Contraindicated With 

TRADENAME

Clinical Comment

Pimozide Potential for serious and/or 
life-threatening reactions such as 
cardiac arrhythmias.

Table Drugs That Are Contraindicated With TRADENAME
Drug Class Drugs Within Class 

That Are 
Contraindicated With 

TRADENAME

Clinical Comment

Antipsychotic Pimozide Potential for serious and/or 
life-threatening reactions such as cardiac 
arrhythmias.

Applicant proposed language Proposed reviewer changes 

None

Reference ID: 3676386

(b) (4)

(b) (4)

(b) (4)
(b) 
(4)



7

Section 5-Warnings and Precautions

Applicant proposed language Proposed reviewer changes 

Reference ID: 3676386

(b) (4)
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Section 7-Drug Interactions

Applicant proposed language Proposed reviewer changes 

No drug interaction trials have been performed using TRADENAME and 
drug interaction trials have  been conducted with darunavir  

with ritonavir.

Reference ID: 3676386

(b) (4) (b) 
(4)
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Applicant proposed language Proposed reviewer changes 

7.1 Potential for TRADENAME to Affect Other Drugs 7.1 Potential for TRADENAME to Affect Other Drugs

When evaluated separately, darunavir and cobicistat both inhibited CYP3A
and CYP2D6. Cobicistat inhibits the following transporters: p-
glycoprotein (P-gp), BCRP, OATP1B1 and OATP1B3.   Therefore, 
co-administration of TRADENAME with drugs that are primarily 
metabolized by CYP3A and/or CYP2D6 or are substrates of P-gp, BCRP, 
OATP1B1 or OATP1B3 may result in increased plasma concentrations of 
such drugs, which could increase or prolong their therapeutic effect and 
can be associated with adverse events (see Table .
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(b) 
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

HIV-1 Antiviral Agents: Nucleoside Reverse Transcriptase Inhibitors (NRTIs)

Clinical pharmacology reviewer note:  

Reference ID: 3676386

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Table Potentially Significant Drug Interactions: Alterations in 
Dose or Regimen May Be Recommended Based on Drug Interaction
Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

HIV-1 Antiviral Agents: Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs)
efavirenz

etravirine

neviraprine

cobicistat
darunavir

cobicistat 
darunavir: effect 
unknown

cobicistat
darunavir: effect 
unknown

Coadministration with efavirenz is not 
recommended because it may result in the loss of 
therapeutic effect and development of resistance to 
darunavir.  

Coadministration with etravirine is not 
recommended because it may result in the loss of 
therapeutic effect and development of resistance to 
darunavir.  

Coadministration with nevirapine is not 
recommended because it may result in the loss of 
therapeutic effect and development of resistance to 
darunavir.
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(b) (4)

(b) 
(4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

HIV-1 Antiviral Agents: CCR5 co-receptor antagonists
maraviroc maraviroc

Table  Potentially Significant Drug Interactions: Alterations in Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

HIV-1 Antiviral Agents: CCR5 co-receptor antagonists
maraviroc maraviroc Maraviroc is a substrate of CYP3A. When 

coadministered with TRADENAME, patients 
should receive maraviroc 150 mg twice daily.
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(b) (4)

(b) 
(4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table : Potentially Significant Drug Interactions: Alterations in Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Other Agents
Antiarrhythmics:
e.g.
amiodarone,

disopyramide,
flecainide,
lidocaine 
(systemic),
mexiletine,
propafenone,
quinidine,

digoxin

antiarrhythmics

digoxin

Table Potentially Significant Drug Interactions: Alterations in Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Other Agents
Antiarrhythmics:
e.g.
amiodarone,
disopyramide,
flecainide,
lidocaine (systemic),
mexiletine,
propafenone,
quinidine

digoxin

antiarrhythmics

digoxin

Clinical monitoring is recommended upon 
coadministration with antiarrhythmics.

When coadministering with digoxin, titrate the 
digoxin dose and monitor digoxin concentrations.
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(
b
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Antibacterial
clarithromycin,
erythromycin,
telithromycin

darunavir
cobicistat
antibacterial

Table Potentially Significant Drug Interactions: Alterations in Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Antibacterial
clarithromycin,
erythromycin,
telithromycin

darunavir
cobicistat
antibacterial

Consider alternative antibiotics with concomitant 
use of TRADENAME.

Reference ID: 3676386

(b) 
(4)

(b) (4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table  Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Anticonvulsants:
Anticonvulsants that 
induce CYP3A 
(e.g., carbamazepine 
oxcarbazepine, 
phenytoin, 
phenobarbital)

phenobarbital
phenytoin

Anticonvulsants that 
are metabolized by 
CYP3A (e.g. 
clonazepam, 
carbamazepine)

darunavir:effect 
unknown

phenobarbital: 
effect unknown
phenytoin: effect 
unknown

carbamazepine
clonazepam

Consider alternative anticonvulsant or 
antiretroviral therapy to avoid potential changes in 
exposures. If coadministration is necessary, 
monitor for lack or loss of virologic response. 

Monitor phenobarbital or phenytoin concentrations

Clinical monitoring of anticonvulsants is 
recommended.

Reference ID: 3676386

(b) 
(4)

(b) (4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Antidepressants:
Selective Serotonin 
Reuptake Inhibitors 
(SSRIs):
e.g.
paroxetine,
sertraline

Tricyclic
Antidepressants 
(TCAs):
e.g.
amitriptyline
desipramine,
imipramine
nortriptyline

Other 
antidepressants:
trazodone

SSRIs: effects 
unknown

TCAs
trazodone

When coadministering with SSRIs, TCAs, or 
trazodone, careful dose titration of the 
antidepressant to the desired effect, including 
using the lowest feasible initial or maintenance 
dose, and monitoring for antidepressant response 
are recommended.  

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Table  Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir,
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Antifungals:
itraconazole,
ketoconazole,
posaconazole

voriconazole

darunavir
cobicistat

itraconazole 
ketoconazole
posaconazole 

(not studied

Voriconazole: 
effects unknown

Monitor for increased darunavir or cobicistat 
adverse events. 

Specific dosing recommendations are not available 
for coadministration with itraconazole or 
ketoconazole. Monitor for increased itraconazole or 
ketoconazole adverse reactions.

Coadministration with voriconazole is not 
recommended unless the benefit/risk assessment 
justifies the use of voriconazole.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Anti-gout:
colchicine

colchicine

Table  Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Anti-gout:
colchicine

colchicine Treatment of gout flares-coadministration of 
colchicine:

0.6 mg (1 tablet) x 1 dose, followed by 0.3 mg 
(half tablet) 1 hour later. Treatment course to be 
repeated no earlier than 3 days.
Prophylaxis of gout flares-coadministration of 
colchicine:

If the original regimen was 0.6 mg twice a 
day, the regimen should be adjusted to 0.3 mg 
once a day. If the original regimen was 0.6 mg 
once a day, the regimen should be adjusted to 0.3 
mg once every other day.
Treatment of familial Mediterranean fever -
coadministration of colchicine:
Maximum daily dose of 0.6 mg (may be given as 
0.3 mg twice a day).

Coadministration of TRADENAME with 
colchicine is CONTRAINDICATED in patients 
with renal or hepatic impairment.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 

Clinical Comment

Table  Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Antimalarial:
artemether/
lumefantrine

artemether:effect 
unknown 
lumefantrine:
effect unknown 

Monitor for a potential decrease of antimalarial 
efficacy or potential QT prolongation.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Antimycobacterial:
rifabutin

rifapentine

rifabutin
cobicistat: effects
unknown
darunavir: effects
unknown

darunavir

When used in combination with TRADENAME, 
the recommended dose of rifabutin is 150 mg 
every other day. Monitor for rifabutin associated 
adverse reactions including neutropenia and 
uveitis.

Co-administration of TRADENAME with 
rifapentine is not recommended.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

-Blockers:
e.g.
carvedilol,
metoprolol,
timolol

beta-blockers

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

-Blockers:
e.g.
carvedilol,
metoprolol,
timolol

beta-blockers Clinical monitoring is recommended for 
coadministration with beta-blockers that are 
metabolized by CYP2D6.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment
Table  Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Calcium Channel
Blockers:
e.g.
amlodipine,
diltiazem,
felodipine,
nifedipine,
verapamil

calcium 
channel blockers 

Clinical monitoring is recommended for 
coadministration with calcium channel blockers 
metabolized by CYP3A.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Corticosteroids
(inhaled/nasal)
metabolized by 
CYP3A:
e.g.
budesonide,
fluticasone

corticosteroid
Coadministration with inhaled or nasal fluticasone 
or other corticosteroids that are metabolized by 
CYP3A may result in reduced serum cortisol 
concentrations. Alternative corticosteroids should 
be considered, particularly for long term use.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Corticosteroids
(systemic):
e.g.
dexamethasone

Corticosteroid
(systemic)
metabolized by 
CYP3A:
e.g. 
budesonide
prednisolone

darunavir
cobicistat
corticosteroid

corticosteroid

Coadministration with dexamethasone or other 
corticosteroids that induce CYP3A may result in 
loss of therapeutic effect and development of 
resistance to darunavir.  
Consider alternative corticosteroids.

Coadministration with corticosteroids that are 
metabolized by CYP3A, particularly for long-term 
use, may increase the risk for development of 
systemic corticosteroid effects including Cushing’s 
syndrome and adrenal suppression. Consider the 
potential benefit of treatment versus the risk of 
systemic corticosteroid effects.

Reference ID: 3676386

(b) (4)

(b) (4)

(b) 
(4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Endothelin 
receptor 
antagonists:
bosentan

darunavir
cobicistat
bosentan

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Endothelin 
receptor 
antagonists:
bosentan

darunavir
cobicistat
bosentan

Initiation of bosentan in patients taking 
TRADENAME:
In patients who have been receiving 
TRADENAME for at least 10 days, start bosentan 
at 62.5 mg once daily or every other day based 
upon individual tolerability.
Initiation of TRADENAME in patients on 
bosentan:
Discontinue use of bosentan at least 36 hours prior 
to initiation of TRADENAME. After at least 
10 days following the initiation of TRADENAME, 
resume bosentan at 62.5 mg once daily or every 
other day based upon individual tolerability

Switching from darunavir/ritonavir to 
TRADENAME in patients on bosentan:
Maintain bosentan dose.

Reference ID: 3676386

(b) (4)

(b) 
(4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Hepatitis C Virus 
(HCV) 
NS3-4A Protease 
Inhibitors:
boceprevir,
telaprevir

simeprevir

darunavir: effects 
unknown
boceprevir: 
effects unknown
telaprevir: effects 
unknown

simeprevir

No drug interaction data are available. 
Coadministration with boceprevir, simeprevir, or 
telaprevir is not recommended.

Reference ID: 3676386

(b) (4)

(b) 
(4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table  Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

HMG-CoA
Reductase 
Inhibitors:
e.g.
atorvastatin,
fluvastatin,
pitavastatin,
pravastatin,
rosuvastatin

pitavastatin: 
effect
unknown

For atorvastatin, fluvastatin, pitavastatin 
pravastatin, and rosuvastatin, start with the lowest 
recommended dose and titrate while monitoring 
for safety[see Contraindications (4)].

Reference ID: 3676386

(b) (4)

(b) 
(4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Hormonal 
Contraceptives:
progestin/estrogen

progestin: effects 
unknown
estrogen: effects 
unknown

No data are available to make recommendations on 
coadministration with oral or other hormonal 
contraceptives.  Additional or alternative (non-
hormonal) forms of contraception should be 
considered.

Reference ID: 3676386

(b) (4)

(b) 
(4)

(b) 
(4)



31

Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table  Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Immunosuppressa
nts:
cyclosporine,
sirolimus,
tacrolimus

Immunosuppressa
nts/neoplastic: 
everolimus

immuno
suppressants

These immunosuppressant agents are metabolized 
by CYP3A. Therapeutic drug monitoring is 
recommended with concomitant use.

Co-administration of everolimus and 
TRADENAME is not recommended.

Reference ID: 3676386

(b) (4)

(b) 
(4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Inhaled beta 
agonist:
salmeterol

salmeterol

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Inhaled beta 
agonist:
salmeterol

salmeterol Coadministration with salmeterol is not 
recommended and may result in increased risk of 
cardiovascular adverse events associated with 
salmeterol, including QT prolongation, 
palpitations, and sinus tachycardia.

Reference ID: 3676386

(b) (4)

(b) 
(4)

(b) 
(4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Narcotic 
Analgesics 
metabolized by 
CYP3A:
e.g.
fentanyl
oxycodone

tramadol 

fentanyl
oxycodone

tramadol

Careful monitoring of therapeutic and adverse 
effects of CYP3A metabolized narcotic analgesics 
(including potentially fatal respiratory depression) 
is recommended with coadministration.

A dose decrease may be needed for tramadol with 
concomitant use.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Narcotic 
Analgesic/
Treatment of 
Opioid 
Dependence:
buprenorphine,
buprenorphine/
naloxone,
naloxone,
methadone

buprenorphine

norbuprenorphi
ne 

naloxone
methadone

No dose adjustment of buprenorphine or methadone 
may be required when co-administering with 
TRADENAME. However, clinical monitoring is 
recommended as the dose of buprenorphine or 
methadone may need to be adjusted in some 
patients.

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction
Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Narcotic 
Analgesics for 
Treatment of 
Opioid 
Dependence:
buprenorphine,
buprenorphine/
naloxone,
methadone

buprenorphine or 
buprenorphine/ 
naloxone: effects 
unknown
methadone: 
effects unknown

Initiation of buprenorphine, 
buprenorphine/naloxone or methadone in patients 
taking TRADENAME:
Carefully titrate the dose of buprenorphine, 
buprenorphine/naloxone or methadone to the 
desired effect; use the lowest feasible initial or 
maintenance dose.

Initiation of TRADENAME in patients taking 
buprenorphine, buprenorphine/naloxone or 
methadone:
A dose adjustment for buprenorphine, 
buprenorphine/naloxone or methadone may be 
needed. Monitor clinical signs and symptoms.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Neuroleptics:
e.g.
perphenazine,
risperidone,
thioridazine

neuroleptics A decrease in the dose of neuroleptics that are 
CYP3A or CYP2D6 metabolized may be needed
when coadministered with TRADENAME.

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Applicant proposed language Proposed reviewer changes 

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Phosphodiesterase
PDE-5 inhibitors:
e.g.
avanafil,
sildenafil,
tadalafil,
vardenafil

PDE-5
inhibitors 

Table  Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Phosphodiesterase
PDE-5 inhibitors:
e.g.
avanafil,
sildenafil,
tadalafil,
vardenafil

PDE-5
inhibitors 

Coadministration of TRADENAME and avanafil 
is not recommended because a safe and effective 
avanafil dosage regimen has not been established.

Coadministration with TRADENAME and PDE-5
inhibitors may result in an increase in PDE-5
inhibitor associated adverse events, including 
hypotension, syncope, visual disturbances, and 
priapism.

Use of PDE-5 inhibitors for pulmonary arterial 
hypertension (PAH):

Coadministration of TRADENAME with 
sildenafil is contraindicated [see 
Contraindications (4)].
The following dose adjustments are 
recommended for use of tadalafil with 
TRADENAME:
Initiation of tadalafil in patients taking 
TRADENAME:
In patients receiving TRADENAME for 
at least one week, start tadalafil at 20 mg 
once daily. Increase to 40 mg once daily 
based upon individual tolerability.

Reference ID: 3676386

(b) (4)

(b) 
(4)

(b) 
(4)
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Initiation of TRADENAME in patients 
taking tadalafil:
Avoid use of tadalafil during the initiation 
of TRADENAME. Stop tadalafil at least 
24 hours prior to starting TRADENAME. 
After at least one week following the 
initiation of TRADENAME, resume 
tadalafil at 20 mg once daily. Increase to 
40 mg once daily based upon individual 
tolerability.

Patients switching from 
darunavir/ritonavir to TRADENAME:
Maintain tadalafil dose.

Use of PDE-5 inhibitors for erectile dysfunction:
Sildenafil at a single dose not exceeding 25 mg in 
48 hours, vardenafil at a single dose not exceeding 
2.5 mg dose in 72 hours, or tadalafil at a single 
dose not exceeding 10 mg dose in 72 hours can be 
used with increased monitoring for PDE-5
inhibitor-associated adverse 

Reference ID: 3676386

(b) (4)

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Table Potentially Significant Drug Interactions: Alterations in  Dose or Regimen
May Be Recommended Based on Drug Interaction Trials or Predicted Interaction

Concomitant Drug
Class:
Drug Name

Effect on
Concentration 
of
Darunavir, 
Cobicistat, or
Concomitant 
Drug

Clinical Comment

Sedatives/Hypnotics
metabolized by 
CYP3A:
e.g.
buspirone,
diazepam,
estazolam,
parenterally 
administered 
midazolam,
zoldipem

sedatives/
hypnotics 

With concomitant use, titration is recommended 
with sedatives/hypnotics metabolized by CYP3A
and a lower dose of the sedatives/hypnotics should 
be considered with monitoring for adverse events. 

Coadministration of parenteral midazolam should
be done in a setting that ensures close clinical 
monitoring and appropriate medical management 
in case of respiratory depression and/or prolonged 
sedation. Dose reduction for parenteral midazolam 
should be considered, especially if more than a 
single dose of midazolam is administered. 

Coadministration of TRADENAME with oral 
midazolam or triazolam is CONTRAINDICATED 
[see Contraindications].

Reference ID: 3676386

(b) 
(4)

(b) 
(4)

(b) (4)
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Section 8-Use in Specific Populations

Applicant proposed language Proposed reviewer changes (modifications are highlighted)

8.6 Hepatic Impairment 

No clinical trials were conducted with darunavir in combination with 
cobicistat in hepatically impaired subjects and the effect of hepatic 
impairment on darunavir exposure when coadministered with cobicistat has 
not been evaluated. Based on the recommendation for darunavir in 
combination with ritonavir, a dose adjustment for patients with mild or 
moderate hepatic impairment is not necessary. No pharmacokinetic or 
safety data are available regarding the use of darunavir in subjects with 
severe hepatic impairment. Therefore, TRADENAME is not recommended 
for use in patients with severe hepatic impairment [see Clinical 
Pharmacology (12.3)].

Applicant proposed language Proposed reviewer changes (modifications are highlighted)

8.7 Renal Impairment 

A renal  impairment  trial was not conducted for darunavir administered in 
combination with cobicistat [see Clinical Pharmacology (12.3)]. Cobicistat 
has been shown to decrease estimated creatinine clearance without 
affecting actual renal glomerular function. Dosing recommendations are 
not available for drugs that require dosage adjustment for renal impairment 
when used in combination with TRADENAME [see Warnings and 
Precautions (5.3) and Clinical Pharmacology (12.2)].

Reference ID: 3676386

(b) (4)

(b) (4)
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Section 12-Clincial Pharmacology

Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.1-Mechanism of Action

TRADENAME is a fixed-dose combination of the HIV-1 antiviral drug 
darunavir and a CYP3A inhibitor, cobicistat [see Microbiology (12.4)].

Reference ID: 3676386

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.2-Pharmacodynamics Section 12.2-Pharmacodynamics

Separate thorough QT trials have been conducted for darunavir/ritonavir and 
for cobicistat. The effect of the combination of darunavir and cobicistat on the 
QT interval has not been evaluated.

Cardiac Electrophysiology
Darunavir: In an open-label, randomized, placebo-and active-controlled, 
four-way crossover trial, 40 healthy subjects were administered 
supratheraputic doses of darunavir/ritonavir 1600/100 mg once daily and 
800/100 mg twice daily for seven days. At the mean maximum darunavir 
concentration of 6599 ng/mL observed in this trial, the mean increase in 
QTcF was 2.2 ms with a 90% two-sided confidence interval (CI) of -2.0 to 
6.3 ms. When evaluating the 2-sided 90% CI on the time-matched mean 
changes in QTcF versus placebo control, the upper bounds of both 
darunavir/ritonavir groups never exceeded the 10 ms boundary. In the 
setting of this trial, darunavir/ritonavir did not appear to prolong the QTc 
interval.

Cobicistat: The effect of a single dose of cobicistat 250 mg and 400 mg 
(approximately 1.7 and 2.7 times the recommended dose) on QTc interval 
was evaluated in a randomized, placebo-and active-controlled 
(moxifloxacin 400 mg) four-period crossover thorough QT trial in 48 
healthy subjects. In this trial, no significant QTc prolongation effect of 
cobicistat was detected. The dose of 400 mg cobicstat is expected to 
provide information on a high exposure clinical scenario. Prolongation of 
the PR interval was noted in subjects receiving cobicistat in the same trial.  
The maximum mean (95% upper confidence bound) difference in PR from 
placebo after baseline-correction was 9.5 (12.1) msec for 250 mg and 20.2 

Reference ID: 3676386

(b) (4)
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(22.8) msec for 400 mg of cobicistat.

Effects on Serum Creatinine
Cobicistat: The effect of cobicistat on serum creatinine was investigated in 

and mild-to-moderate renal impairment (eGFR 50-79 mL/min, N=18). A
statistically significant decrease in the estimated glomerular filtration rate, 
calculated by Cockcroft-Gault method (eGFRCG) from baseline, was 
observed after 7 days of treatment with cobicistat 150 mg among subjects 
with normal renal function (-9.9 ± 13.1 mL/min) and mild-to-moderate 
renal impairment (-11.9 ± 7.0 mL/min). No statistically significant changes 
in eGFRCG were observed compared to baseline for subjects with normal 
renal function or mild-to-moderate renal impairment 7 days after cobicistat 
was discontinued. The actual glomerular filtration rate, as determined by 
the clearance of probe drug iohexol, was not altered from baseline 
following treatment of cobicistat among subjects with normal renal 
function and mild-to-moderate renal impairment, indicating that cobicistat 
inhibits tubular secretion of creatinine, reflected as a reduction in eGFRCG,
without affecting the actual glomerular filtration rate. 

Reference ID: 3676386

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics Section 12.3-Pharmacokinetics

Under fed (533 total kcal, 171 kcal from fat, 268 kcal from carbohydrates, 
96 kcal from protein) and fasted conditions in healthy subjects the 90% 
confidence intervals when comparing darunavir exposure between 
TRADENAME and darunavir/cobicistat 800/150 mg co-administered as 
single entities were within 80-125%.

Darunavir is primarily metabolized by CYP3A. Cobicistat inhibits 
CYP3A, thereby increasing the plasma concentrations of darunavir.

The pharmacokinetics of darunavir, co-administered with cobicistat 
(150 mg), has been evaluated in healthy adult subjects and in HIV-1
infected subjects. Table 5 displays the population pharmacokinetic 
estimates of darunavir after oral administration of darunavir/ritonavir 
800/100 mg once daily (based on sparse sampling in 335 subjects in Trial 
TMC114-C211 and 280 subjects in Trial TMC114-C229) and 
darunavir/cobicistat 800/150 mg once daily administered as single entities
(based on sparse sampling in 298 subjects in Trial GS-US-216-0130) to 
HIV-1 infected subjects.

Reference ID: 3676386

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Absorption and Bioavailability

Section 12.3-Pharmacokinetics

Absorption and Bioavailability

In healthy subjects, under fed conditions, when single doses of the 
darunavir/cobicistat fixed dose combination tablet were administered, the 
maximum plasma concentration is achieved within approximately 4 to 4.5 
hours for darunavir and approximately 4 to 5 hours for cobicistat.

Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Effects of Food on Oral Absorption

Section 12.3-Pharmacokinetics

Effects of Food on Oral Absorption

When compared to fasted conditions, administration of TRADENAME to 
healthy adult subjects with a high-fat meal (965 total kcal; 129 kcal from 
protein, 236 kcal from carbohydrates and 600 kcal from fat) resulted in a 
70% increase in AUC(0-inf) and a 127% increase in Cmax for darunavir.  
Cobicistat exposures were not affected by food.   TRADENAME should be 
taken with food.

Reference ID: 3676386

(b) (4)

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Elimination

Darunavir: A mass balance study in healthy volunteers showed that after 
single dose administration of 400 mg 14C-darunavir, co-administered with 
100 mg ritonavir, approximately 79.5% and 13.9% of the administered 
dose of 14C-darunavir was recovered in the feces and urine, respectively. 
Unchanged darunavir accounted for approximately 41.2% and 7.7% of the 
administered dose in feces and urine, respectively.  

Section 12.3-Pharmacokinetics

Elimination

Darunavir: A mass balance trial in healthy subjects showed that after 
single dose administration of 400 mg 14C-darunavir, co-administered with 
100 mg ritonavir, approximately 79.5% and 13.9% of the administered 
dose of 14C-darunavir was recovered in the feces and urine, respectively. 
Unchanged darunavir accounted for approximately 41.2% and 7.7% of the 
administered dose in feces and urine, respectively. 

When single doses of the darunavir/cobicistat fixed dose combination 
tablet were administered, the terminal elimination half-life of darunavir 
was approximately 7 hours under fed conditions.

Cobicistat: When single doses of the darunavir/cobicistat fixed dose 
combination tablet were administered, the terminal elimination half-life of 
cobicistat was approximately 4 hours under fed conditions.

With single dose administration of 14C-cobicistat after multiple dosing of 
cobicistat for six days, the mean percent of the administered dose excreted 
in feces and urine was 86.2% and 8.2%, respectively.

Reference ID: 3676386

(b) (4)

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Hepatic impairment

Section 12.3-Pharmacokinetics

Hepatic impairment

Darunavir: Darunavir is primarily metabolized by the liver. The 
steady-state pharmacokinetic parameters of darunavir were similar after 
multiple dose co-administration of darunavir/ritonavir 600/100 mg twice 
daily to subjects with normal hepatic function (n=16), mild hepatic 
impairment (Child-Pugh Class A, n=8), and moderate hepatic impairment 
(Child-Pugh Class B, n=8). The effect of severe hepatic impairment on the 
pharmacokinetics of darunavir has not been evaluated[see Use in Specific 
Populations (8.6)].

Cobicistat: Cobicistat is primarily metabolized by the liver. A trial 
evaluating the pharmacokinetics of cobicistat was performed in non-HIV-1
infected subjects with moderate hepatic impairment. No clinically relevant 
differences in cobicistat pharmacokinetics were observed between subjects 
with moderate hepatic impairment (Child-Pugh Class B) and healthy 
subjects. The effect of severe hepatic impairment on the pharmacokinetics 
of cobicistat has not been evaluated [see Use in Specific Populations (8.6)].

Reference ID: 3676386

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Hepatitis B or Hepatitis C Virus Co-infection

Section 12.3-Pharmacokinetics

Hepatitis B or Hepatitis C Virus Co-infection

Darunavir: In HIV-infected subjects taking darunavir/ritonavir, the 
48 week analysis of the data from clinical studies in HIV-1 infected 
subjects indicated that hepatitis B and/or hepatitis C virus co-infection 
status had no apparent effect on the exposure of darunavir.

The effect of hepatitis B and/or C virus infection on the pharmacokinetics 
of TRADENAME have not been evaluated.

Reference ID: 3676386

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Renal Impairment

Section 12.3-Pharmacokinetics

Renal Impairment

Darunavir: Population pharmacokinetic analysis showed that the 
pharmacokinetics of darunavir were not significantly affected in HIV-1
infected subjects with moderate renal impairment taking 
darunavir/ritonavir (CrCL between 30-60 mL/min, n=20). There are no 
pharmacokinetic data available in HIV-1 infected patients with severe renal 
impairment or end stage renal disease taking darunavir coadminstered with 
either ritonavir or cobicistat [see Use in Specific Populations (8.7)].

Reference ID: 3676386

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Gender

Section 12.3-Pharmacokinetics

Gender

Darunavir: In HIV-infected subjects taking darunavir/ritonavir, population 
pharmacokinetic analysis showed higher mean darunavir exposure in 
HIV-1 infected females compared to males. This difference is not clinically 
relevant.

Cobicistat: No clinically relevant pharmacokinetic differences have been 
observed between men and women for cobicistat.

Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Race

Section 12.3-Pharmacokinetics

Race

Darunavir: Population pharmacokinetic analysis of darunavir in HIV-1
infected subjects taking darunavir/ritonavir indicated that race had no 
apparent effect on the exposure to darunavir.

Cobicistat: Population pharmacokinetic analysis of cobicistat in HIV-1
infected subjects indicated that race had no clinically relevant effect on the 
exposure of cobicistat.

Reference ID: 3676386

(b) (4)
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Applicant proposed language Proposed reviewer changes (modifications are highlighted)

Section 12.3-Pharmacokinetics

Geriatric Patients

Clinical pharmacology reviewer note: the information regarding geriatric 
subjects and darunavir was reworded by the clinical reviewer based on the 
information from the darunavir U.S. prescribing information. 

Section 12.3-Pharmacokinetics

Geriatric Patients

Darunavir: In HIV-infected subjects taking darunavir/ritonavir, population 
pharmacokinetic analysis showed no considerable differences in darunavir 
pharmacokinetics for ages 18 to 75 years compared to ages greater than or 
equal to 65 years (n=12). [see Use in Specific Populations (8.5)].

Cobicistat: Insufficient data are available to determine whether potential 
differences exist in the pharmacokinetics of cobicistat in geriatric (65 years 
of age and older) subjects compared to younger subjects.

Reference ID: 3676386

(b) (4)
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3 Individual Trial Reviews

TMC114IFD1003

TMC114IFD1003 was an open label clinical trial that enrolled healthy male and female 
subjects 18 to 60 years old. The relative bioavailability for darunavir and cobicistat 
when administered as part of a fixed dose combination (FDC) tablet compared to 
darunavir and cobicistat when administered as single entity formulations was determined 
as displayed in Figure 1 below. The relative bioavailability of the two formulations was 
determined under fed (21 grams of fat, 533 kcal) and fasted conditions. The relative 
bioavailability information will not be discussed as part of the Clinical Pharmacology 
review; please see the biopharmaceutics review for further information regarding the 
relative bioavailability comparisons.

Figure 1-TMC114IFD1003 relative bioavailability trial design (fasted and fed)

A) Fasted conditions

B) Fed conditions (21 grams of fat, 533 kcal)

The second part of the trial evaluated the effect of a high fat meal on the single dose 
pharmacokinetics of a fixed dose combination tablet consisting of darunavir 800 mg and 
cobicistat 150 mg. The trial design for the food effect comparison is displayed in Figure 2 
below.

Reference ID: 3676386



60

Figure 2- TMC114IFD1003 food effect evaluation for the darunavir/cobicistat fixed 
dose combination tablets

For the food effect evaluation, a high fat meal was administered. In response to an 
information request, the specific breakdown of the number of calories for the high fat 
meal was 965 total kcal with 129 kcal from protein, 236 kcal from carbohydrates and 600 
kcal from fat. Subjects were fasted overnight for a minimum of ten hours and were 
administered trial medication between 25 and 30 minutes after the initiation of a high fat 
meal.

For the food effect evaluation, the administered fixed dose combination tablet
formulation consisting of darunavir 800 mg and cobicistat 150 mg was labeled as G006.
Based on the information provided in the NDA submission, the G006 tablets are the 
proposed fixed dose combination formulation for U.S. marketing.

According to the trial report, all medications were to be stopped a minimum of fourteen 
days prior to the first dose of trial medication with the restrictions continuing up to seven 
days after the last dose of trial medication with the following exceptions: acetaminophen, 
ibuprofen, contraceptives, hormone replacement treatment (in postmenopausal women),
and vitamins. The trial permitted the use of acetaminophen or ibuprofen during the trial 
(maximum limits of 1500 mg/day or 3 grams/week and 200 mg/dose and 400 mg/day, 
respectively). Natural medicines were to be stopped from twenty eight days prior to the 
first dose of trial medication and continuing up to seven days after the last dose of trial 
medication.

In the event of an adverse event, the following medications were permitted:

A) Rash or an allergic reaction: (levo)cetirizine, topical corticosteroids, topical A and D 
ointment or antipruritics (specific medications were not included in the trial report)
B) Nausea (grade 1 and 2): domperidone and metoclopramide
C) Diarrhea (grade 1 and 2): loperamide

During the trial, for each concomitant medication, the majority were used by no more 
than two subjects with the exception of acetaminophen which was used by fourteen 
subjects. The conclusions of the trial are not expected to be significantly altered by the 
concomitant medications that were administered in the trial.
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Table 1 through Table 4 below displays the darunavir and cobicistat exposure data under 
fed (high fat) and fasted conditions when administered as a fixed dose combination tablet.

Table 1-Pharmacokinetic parameters for darunavir with single doses of a FDC 
tablet containing darunavir 800 mg and cobicistat 150 mg under fed (high fat) and 
fasted conditions

Table 2-Pharmacokinetic parameters for cobicistat with single doses of a FDC tablet 
containing darunavir 800 mg and cobicistat 150 mg under fed (high fat) and fasted 
conditions
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Table 3-Statistical analyses for darunavir with single doses of a FDC tablet 
containing darunavir 800 mg and cobicistat 150 mg under fed (high fat) and fasted 
conditions

Table 4-Statistical analyses for cobicistat with single doses of a FDC tablet 
containing darunavir 800 mg and cobicistat 150 mg under fed (high fat) and fasted 
conditions

A food effect was observed for darunavir when administered as a fixed dose combination 
tablet in combination with cobicistat with darunavir AUC(0- and Cmax increased by 70%
and 127%, respectively with a high fat meal compared to fasted conditions. Based on the 
information provided in the original darunavir Clinical Pharmacology NDA review (see 
NDA 21976), when single entity darunavir was coadministered with ritonavir as single 
entity formulations under high fat conditions, the darunavir AUC(0- and Cmax were 
increased by 48% and 59%, respectively when compared to fasted conditions. According 
to the report for the single entity darunavir food effect trial, the high fat meal provided 
928 kcal and the specific breakdown of the number of calories for the high fat meal was 
164 kcal from protein, 260 kcal from carbohydrates, and 504 kcal from fat. The 
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darunavir U.S prescribing information states that darunavir should be administered with
food.  

The observed increase in darunavir exposure when darunavir is administered as part of a 
fixed dose combination tablet with cobicistat exceeded the magnitude of the increase in 
Cmax and AUC(0- for darunavir when administered as a single entity tablet.  As part of 
the original darunavir Clinical Pharmacology NDA review, exposure-safety analyses 
were conducted evaluating the relationship between darunavir AUC(0-24h) and the 
maximum change in cholesterol, lipids and liver function parameters that included the 
two recommended darunavir/ritonavir dosage regimens: 600 mg/100 mg twice daily and 
800 mg/100 mg once daily. There was no discernable relationship that was observed. 
Therefore, no specific darunavir safety issues are anticipated with the fixed dose 
combination tablets and the applicant’s recommendation to administer the fixed dose 
combination tablet with food with respect to darunavir is acceptable.

A food effect was not observed for cobicistat when administered as part of a fixed dose 
combination tablet with darunavir.  Therefore, the applicant’s recommendation to 
administer the fixed dose combination tablet with food when administered with respect to 
cobicistat is acceptable.
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PHARMACOMETRIC REVIEW 

1. SUMMARY OF FINDINGS 
The population pharmacokinetic (PK) model developed by the Applicant is capable of characterizing the 
pharmacokinetics of darunavir based on a single dataset consisting of 1 clinical trial in adult HIV-1 
infected subjects (GS-US-216-0130) where darunavir was co-administered with cobicistat as single 
entities. 

The model was developed using a subset of richly sampled PK data (n=53). Model parameters were then 
re-estimated using an enriched dataset that was collected through week 24 weeks (n=55). The final 
model was used for the Bayesian feedback analysis with the whole dataset (n=298). 

The structural model that best described the pharmacokinetics of darunavir was a 2-compartment 
disposition model with a sequential zero-order-first-order absorption.  Alpha1-acid glycoprotein 
concentration (AAG) and total daily dose (TDD) were two significant covariates on apparent clearance 
(CL/F). The population PK estimates (%RSE) of darunavir were: CL/F 51.6 L/h (3.4%); apparent central 
volume of distribution (Vc/F) 35.6 L (19.9%); inter-compartmental clearance (CLp/F) 24.0 L/h (19.4%); 
peripheral volume of distribution (Vp/F) 90.0 L (10.4%); absorption rate constant (KA) 0.393 h-1 (18.5%) 
and zero-order duration of input (D1) 1.49 h (11.1%). The inter-subject variability was 24.9% (18.3%) for 
CL/F; 15.6% (210%) for Vc/F; 51.0% (34.3%) for CLp/F and 88.4% (27.4%) for D1. 

The apparent central volume of distribution was lower than that previously estimated by Applicant in 
the original NDA submission for darunavir (112 L (8.2%)). The Applicant claims the reason may be the 
modeling data in GS-US-216-0130 was obtained at steady-state in contrast to data used in the original 
analysis that originated from five Phase I and two Phase IIb trials that included both single dose and 
multiple dose administration. Other population PK parameters were similar to the previous analysis. 

1.1 Key Review Questions 
The purpose of this review is to address the following key question: 

1.1.1 Are the PK parameters reported in the label supported by the population PK analysis 
submitted by the Applicant? 
Yes. The PK parameters for darunavir/cobicistat 800/150 mg once daily in adult patients reported in 
section 12.3 (Pharmacokinetics) of the proposed darunavir label are supported by the population PK 
analysis as shown in Table 1.  The means, standard deviations, medians, and ranges of AUC24h and C0h 
were in good agreement with the Applicant’s results.  The difference of means and standard deviations 
is due to rounding and the differences in the listed values are not clinically meaningful. 

In addition, the Applicant stated that age, body weight, height, body surface area and race have no 
impact on the darunavir exposure.  As there were only 3 female subjects included in the dataset, sex 
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was not evaluated in a model based analysis despite trends suggesting sex might be able to describe 
variability in CL/F, CLp/F, Vc/F and D1. 

Table 1:  Population PK estimates of darunavir as darunavir/cobicistat 800/150 mg once daily 
(Study GS-US-216-0130, 24 week analysis), n=298 (Comparison of Applicant’s Label Claims and 

Reviewer Analyses) 

Parameter Applicant* Reviewer 

AUC24h (ng·h/mL)   

Mean ± Standard Deviation 100152 ± 32042 100030 ± 32078 

Median 

(Range) 

96900 

(34500-224000) 

96905 

(34290-223900) 

C0h (ng/mL)   

Mean ± Standard Deviation 2043 ± 1257 2041 ± 1259 

Median 

(Range) 

1875 

(70-6890) 

1875 

(70-6887) 

*Applicant’s draft-labeling-text.pdf, (section 12.3 [Pharmacokinetics])  

 

1.2 Recommendations 
The Division of Pharmacometrics (Office of Clinical Pharmacology) has reviewed this application and 
recommends approval of 800/150 mg darunavir/cobicistat administered once daily. The reviewer agrees 
with the Applicant’s conclusion from the population PK analysis that no dose adjustments are necessary 
for darunavir based on age, body weight, height, body surface area and race in adult patients.   

2 PERTINENT REGULATORY BACKGROUND 
The darunavir/cobicistat fixed dose combination (FDC) tablet is a combination of 2 single agents. 
Darunavir is approved for the treatment of HIV-1 infected adults who are anti-retroviral treatment (ART) 
naïve or ART-experienced with no darunavir resistance association mutations (RAMs) at a dose of 800 
mg once daily. For anti-retroviral treatment-experienced adult patients with 1 or more darunavir RAMs, 
the dose of darunavir is 600 mg twice daily. Darunavir must always be dosed with ritonavir or cobcistat 
which acts as a CYP450 3A inhibitor to increase systemic  darunavir exposure.  Use of cobicistat in 
combination with darunavir as single entities was approved for U.S. marketing in September 2014. 
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3 RESULTS OF APPLICANT’S ANALYSIS 
The pharmacometric analysis covered in this review is the Applicant’s population PK analysis. 

3.1 Population PK analysis 

3.1.1 Objectives: 
1. To describe darunavir concentration-time data from trial  GS-US-216-0130 by updating a 

previously developed darunavir population PK model 
2. To identify and quantify covariate effects which describe inter-subject variability for selected PK 

parameters 
3. To determine the individual empirical Bayes PK parameter estimates for darunavir at Week 24 

for subject recruited in trial GS-US-216-0130 
4. To perform a further graphical analysis on the Week 24 Bayesian estimates to determine if any 

covariates could explain the inter-subject variability for selected PK parameters. 

3.1.2 Trial included in the population PK model 
The data used to develop the population PK model were obtained from trial GS-US-216-0130. A subset 
of richly sampled PK data with 53 subjects was included in the initial model building. Then an enriched 
dataset collected through week 24 with 55 subjects was included in the parameter re-estimation. Finally, 
the whole dataset were used in the 24 week Bayesian feedback analyses.  A summary of the data is 
presented in Table 2. 

Table 2 Summary of available data 

 

Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Table 1. 

 

The observed darunavir concentrations are plotted over time in Figure 1. Summaries of demographic 
information for model building dataset, 24 week parameter re-estimation dataset and 24 week Bayesian 
feedback dataset are shown in Table 3-5, respectively. 
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Adopted from Applicant’s pharmacometrics report of darunavir from trial  GS-US-216-0130, Figure 1-3. 

Figure 1 Observed plasma darunavir concentration for model building dataset, 24 week parameter re-
estimation dataset and 24 week Bayesian feedback dataset, respectively. 

The solid red line shows the trend of the data with the black circles representing the observed data. 
Darker coloring indicates multiple/overlapping observations. 

 

Table 3 Summary Demographics – model building dataset 

 

Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Table 8. 

Table 4 Summary Demographics – 24 week parameter re-estimation dataset 

 

Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Table 9. 
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Table 5 Summary Demographics – 24 Bayesian feedback dataset 

Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Table 10. 

3.1.3 Base model: 
The base model incorporated a sequential zero-order-first-order input to describe absorption, together 
with a 2-compartment disposition model as shown in Figure 2. TDD and AAG were significant covariates 
on CL/F and the effects were retained from the previously developed population PK model by Applicant 
in the original NDA submission for darunavir (equation 1).  The parameter estimates for the base model 
are presented in Table 6. 

 

Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Figure 7. 

Figure 2 Model schematic of the final model 

 / = ( ( ) ) ( )                                (1) 

Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Equation 8. 
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Table 6 Parameter estimates for the base model 

 

Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Table 12. 

 

3.1.4 Covariate model development 
To evaluate if any of the covariates impact on darunavir exposure, univariate covariate analysis was 
performed. The results are summarized in Table 7. None of the covariates were statistically significant at 
P<0.05, which required a drop in objective function value (OBJ) >7.9 points. As such, no additional 
covariate was included in the model. 

Table 7 Summary of univariate analysis for single forward entry 

 

Adopted from Applicant’s pharmacometrics report of darunavir from study GS-US-216-0130, Table 13. 

 

3.1.5 Parameter re-estimation at 24 weeks 
When fitting the model to the revised dataset, the correlation term between Vc/F and D1 was removed. 
There was no significant increase in the OBJ.  The updated model provided a good description of the 
revised data. 

Reference ID: 3676386



Page 7 of 11 
 

3.1.6 Bayesian feedback at 24 weeks 
The final updated model was then fit to the 24 week Bayesian feedback dataset with parameters fixed 
to those obtained during the estimation process.  The goodness-of-fit is presented in Figure 3 with no 
noticeable bias.  

 

Adopted from Applicant’s pharmacometrics report of darunavir from study GS-US-216-0130, Figure 15. 

Figure 3 Goodness-of-fit plots for the Bayesian feedback at 24 weeks 

The blue solid line in the top panel represents the line of unity with the solid red line representing a 
smoother of the data. 

 

A visual predictive check is shown in Figure 4 showing that the model adequately describes the data.  
Some observed concentrations are lower than expected; the potential reasons for this discrepancy could 
be non-adherence to one or both mediations or improper dosing. 
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Adopted from Applicant’s pharmacometrics report of darunavir from study GS-US-216-0130, Figure 17. 

Figure 4 Visual predictive check for the Bayesian feedback at 24 weeks 

The black circles represent the observed data. The lower and upper red dashed lines represent the 5th 
and 95th percentiles for the observed data. The red solid line represents the 50th percentile for the 
observed data. The lower and upper blue dashed lines represent the 5th and 95th percentiles for the 
simulated data. The blue solid line represents the 50th percentile for the simulated data. The dashed 
horizontal line represents the LLOQ. 

 

3.1.7 Graphical covariate analysis for 24 week Bayesian feedback 
To determine if any additional covariates could further describe the data, a graphical analysis was 
performed to relate parameter ETA values to covariates of interest. It can be seen that age and sex had 
a weak relationship with CL/F and Vp/F (Figure 5), with no covariates potentially describing variability in 
the data. Given the high shrinkage estimates for CLp/F and Vc/F, plots of these parameters should be 
viewed with caution as it is not possible to visually identify a covariate relationship. 
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Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Figure 34, 36 and 39. 

Figure 5 Relationship between ETA on CL/F, Vp/F and age or sex 

The blue solid line represents the line of unity with the solid red line representing the trend of the data.
The solid black horizontal lines and box heights represent the median, and 25th to 75th percentiles, 
respectively. The whiskers represent 1.5 times the interquartile range, with outliers shown as open 
circles. The blue solid lines represent values of zero. 

 

3.1.8 Applicant’s conclusion 
A 2-compartment disposition model with a sequential zero-order-first-order absorption was able to 
describe the PK of darunavir with good precision and no bias following oral administration of 
darunavir/cobicistat at a dose of 800/150 mg QD. The effects of TDD and AAG on CL/F were retained 
from the original model as shown in Equation 1. None of the other covariates that were investigated 
were significant and therefore were not added to the model. Parameter estimates for the updated 
model in this analysis, together with the previously developed model using data with darunavir boosted 
with ritonavir, are shown below in Table 8. It can be seen that all fixed effects parameters were similar, 
excluding Vc/F, which was estimated to be 35.6 L in this analysis compared to 122 L in the previous 
analysis. The difference may be explained by modelling data obtained at steady-state for current study 
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while the data used to develop the original PK model included contained both single dose and multiple 
dose trials. 

Table 8 Comparison of Parameter Estimates between Prior and Current Models

 

Adopted from Applicant’s pharmacometrics report of darunavir from trial GS-US-216-0130, Table 19. 

 

Reviewer’s comment: The reviewer verified the Applicant’s population PK analyses for darunavir. The 
goodness-of-fit plots indicate that the model reasonably describes the data. The model structure was 
developed based on the previous population PK model from the original NDA submission for darunavir. 
The parameter estimates had a good agreement with previous estimates except the lower estimate for 
the volume of distribution for the central compartment. The reviewer agrees that no clinically significant 
impact of age, body weight, height, body surface area and race were identified from the available data. 
However, it is worth noting that there were only a few females that were included in the model building 
dataset (3 females vs 50 males), therefore, gender was not considered as potential covariate. Afterwards, 
using a graphical analysis to determine if any additional covariates could further describe the 24 week 
Bayesian feedback data, gender was identified to have a weak relationship with CL/F (32 females vs 266 
males) (Figure 5). The result is consistent with the reviewer’s evaluation of covariates (Figure 6). 

The reviewer verified that the AUC24h and C0h calculations for darunavir are appropriate. The difference 
in comparing means and standard deviations between Applicant’s and reviewer’s results is due to 
rounding (Table 1). The predictions of AUC24h and C0h based on population PK model are acceptable from 
a pharmacometric perspective. 
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BIOPHARMACEUTICS REVIEW 

Office of New Drug Quality Assessment 
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Division: DAVP Team Leader: Angelica Dorantes 
 Acting Supervisor: Paul Seo 

Sponsor: Janssen Products Secondary Reviewer:  Team Leader 
Trade Name:  Prezcobix Tablets Date Assigned: 31 March 2014 
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PDUFA Date: 
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Generic Name:  Darunavir/Cobicistat Date of 
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Indication:  HIV Type of Submission:
505(b)(1)
 

Dosage
Form/Strengths

Fixed dose tablet 
DRV/COBI (800/150 mg) 

Route of 
Administration 

Oral 

Biopharmaceutics Review Focus:   
Pivotal BE Study Review (TMC114IFD1003) 
Drug product dissolution method development and acceptance criteria. 
Drug product formulation development and dissolution quality risks. 

SYNOPSIS - SUMMARY OF IMPORTANT BIOPHARMACEUTICS FINDINGS 

General

NDA 205395 was submitted in accordance with Section 505(b)(1) of the FDC act for the use 
of darunavir/cobicistat (DRV/COBI) for the treatment of HIV-1 infection in adult patients.  
DRV is an HIV-1 protease inhibitor approved as a single entity tablet and in combination 
with the pharmacokinetic enhancer ritonavir (rtv) (DRV/rtv) (PREZISTA, NDA 21976).  The 
proposed drug product under this NDA is a fixed dose combination (FDC) tablet containing 
800 mg of DRV and 150 mg of COBI.  COBI is used in the FDC similarly to rtv, which is to 
boost systemic DRV exposure through inhibition of CYP3A mediated metabolism.  COBI is 
an approved drug substance as part of the FDC tablet STRIBILD (elvitegravir, cobicistat, 
emtricitabine, and tenofovir disoproxil fumarate) (NDA 203100), which is also indicated for 
antiretroviral therapy. 
 
Bioequivalence Study 
This Biopharmaceutics review is focused on the acceptability of the pivotal bioequivalence 
study, Study 1003, supporting NDA approval.  Study 1003 was a single-dose, open-label, 3-
panel, randomized, pivotal crossover study to assess the bioequivalence of DRV when co-
administrated with COBI as either a FDC tablet (G006) or as single agents under fed and 
fasted conditions in healthy subjects. Panels 1 and 2 evaluated bioequivalence under fasting 
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RECOMMENDATION

NDA 205395 for the use of darunivir/cobicistat (800/150 mg) fixed dose tablets to treat HIV 
infections in adults is recommended for APPROVAL from the Biopharmaceutics perspective.  
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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.

There are two biopharmaceutics studies submitted in support of marketing approval. 

Relative bioavailability Study TMC114IFD1001 comparing DRV/COBI 
800/150 mg FDC tablets with DRV/ritonavir 800/100 mg tablets, 
administered as single entities.  

o This study is not covered in this review. Reference is made to the 
Clinical Pharmacology Review.  

Pivotal bioequivalence (BE) Study TMC114IFD1003 comparing DRV/COBI 
FD800/150-mg with DRV (800 mg) and COBI (150 mg) single entity tablets 
under fed and fasted conditions. 

o Study 1003 was a 3-panel study and only the BE assessments are 
included in this review (i.e., Panel 1 and Panel 2).  The food effect 
portion is referred to the Clinical Pharmacology Review.

 
Study 1003  (Pivotal Bioequivalence) 

STUDY DESIGN A single-dose, open-label, 3-panel, randomized, pivotal crossover study to 
assess the bioequivalence of DRV when coadministrated with COBI as 
either a fixed dose combination tablet (G006) or as single agents under fed 
and fasted conditions in healthy subjects. 

METHODOLOGY A 3 panel/phase study: a screening phase of approximately 3 weeks (Days -
21 to -1; before the first study drug administration of the first treatment 
session) followed by an open-label treatment phase consisting of 3 panels 
with 2 single-dose treatment sessions of 5 days each (Days -1 to 4) separated 
by a washout phase of at least 7 days, and a follow-up phase 7 to 10 days 
after the last intake of study drugs.  Subjects were confined to the study site 
from Day –1 of each treatment session, at least 10 hours before each study 
drug administration, until completion of the 72-hour pharmacokinetic blood 
sample collection on Day 4. 
Panel 1 – Fasting bioequivalence 
Panel 2 – Fed bioequivalence (standard breakfast) 
Panel 3 - Food effect portion (see Clinical Pharmacology Review) 
Treatments: 
DRV: Commercial tablet formulation F030, administered as 2 x 400-mg oral 
tablets. Batch number: BDZ0600. 
COBI: Administered as 1 x 150-mg oral tablet (investigational formulation, 
intended for commercialization). Batch number: BB1004B2. 

NUMBER OF 
SUBJECTS/DEMO

Analyzed (randomized and treated): 133 healthy subjects; Panel 1: 74 
subjects, Panel 2: 40 subjects, and Panel 3: 19 subjects. 
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Study 1003  (Pivotal Bioequivalence) 

GRAPHICS 

 
SUMMARY OF 
RESULTS 

Major protocol deviations were reported for 5 subjects, all in Panel 1 (fasting 
BE).  These subjects were enrolled despite not satisfying exclusion criteria 
for drug use (1 subject) and laboratory tests (abnormal hemoglobin and 
LDL).  Major blood sampling deviations occurred in three subjects are a 
single, early sampling time point. These data were excluded from descriptive 
statistics, but included in the PK analyses.  PK data were excluded for one 
subject who experienced emesis within two hours of taking treatment. 

DRV Fasting BE 

 

Fed BE 
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Study 1003  (Pivotal Bioequivalence) 

Cobicistat Fasting BE 

 

Fed BE 

 
 

Mean Plasma 
Concentration 

Profiles (Fasting) Mean Plasma Concentration Profile (DRV) 
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Study 1003  (Pivotal Bioequivalence) 

 
Mean Plasma Concentration Profile (Cobicistat) 

Mean Plasma 
Concentration 
Profiles (Fed) Mean Plasma Concentration Profile (DRV) 

Mean Plasma Concentration Profile (Cobicistat) 



  ONDQA Biopharmaceutics Review 
  NDA 205395 
 

 11

Study 1003  (Pivotal Bioequivalence) 

SUMMARY OF 
SAFETY

There were no deaths or SAEs reported in the study.  See Clinical review for 
an evaluation of drug safety. 

 

Reviewer’s Evaluation: SATISFACTORY  

The pharmacokinetic parameters for DRV and COBI administered using the proposed FDC 
tablet were comparable to the commercial DRV and COBI tablets using the standard 80 -
125% bioequivalence criteria under both fasting and fed conditions.  In addition, there were 
no significant differences in the concentration-time plasma profiles.  A statistically 
significant session effect for AUCI was observed; however, a washout period of 7 days is 
considered adequate to mitigate carryover issues for DRV (half-life ~ 7 h) and COBI (half-
life ~4 h).  Further, additional information was provided in the June 30, 2014, NDA 
amendment to confirm the acceptability of the DRV and COBI single entities used in the 
study.  

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? 

Bioequivalence was demonstrated using the standard criteria.  

 

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? 

Refer to the Clinical Pharmacology review.  
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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? 

Blood samples were collected in Li-heparin and K2EDTA (4 mLs each) to determine 
the plasma concentrations of DRV and COBI.  

2.2.2 What bioanalytical methods are used to assess concentrations?  

An LC/MS-MS bioanalysis method,  60-0949, was developed to evaluate the 
concentration of COBI in plasma.  Another LC/MS-MS method, BA10396, was used 
for the DRV analysis. 

 

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.?

A summary of the validation results is provided below. 

 

(b) (4)
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3.2.6 Is the proposed method acceptable?      If not, what are the deficiencies?  

Yes, the proposed dissolution methods for DRV and COBI are acceptable. 

 

3.3 ACCEPTANCE CRITERIA 

3.3.1 What are the proposed dissolution acceptance criteria for this product?  

The proposed dissolution acceptance criteria are summarized below. 

Darunavir: Q = % in  minutes 

COBI: Q = % in 15 minutes 

3.3.2 What data are available to support the criteria?

  A summary 
of the key dissolution data are tabulated below. 

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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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 205395 Brand Name TBD
OCP Division (I, II, III, IV, V) DCP4 Generic Name Darunavir and cobicistat
Medical Division DAVP Drug Class Darunavir: HIV-1 

protease inhibitor
Cobicistat: CYP3A 

inhibitor
OCP Reviewer Stanley Au Indication(s) HIV-1 infection
OCP Team Leader Shirley Seo Dosage Form Tablets
Pharmacometrics Reviewer Dosing Regimen Once daily fixed dose 

combination regimen: 
darunavir (800 mg), 
cobicistat (150 mg)

Date of Submission March 31, 2014 Route of Administration Oral
Estimated Due Date of OCP Review December 27, 2014 Sponsor Janssen
Medical Division Due Date January 3, 2015 Priority Classification Standard

PDUFA Due Date
January 31, 2015

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.

                                               

Tabular Listing of All Human Studies                                                
HPK Summary X (section 2.7.2)                                                
Labeling X                                                
Reference Bioanalytical and Analytical 
Methods

                                               

I.  Clinical Pharmacology                                                                                                 
    Mass balance:
    Isozyme 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:

Reference ID: 3500285
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File name: 5_Clinical Pharmacology and Biopharmaceutics Filing Form/Checklist for 
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In-vitro:
    Subpopulation studies -                                                                                                                          

ethnicity:
gender:

pediatrics:
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 (TMC114IFD1001) 1 None This trial will not be 

reviewed.
    Bioequivalence studies -                                                                                                                          

traditional design; single / multi dose: X (TMC114IFD1003) 1 None The bioequivalence 
component of the trial will be 

reviewed by 
biopharmaceutics.

replicate design; single / multi dose:
    Food-drug interaction studies X (TMC114IFD1003) 1 1 The food effect component of 

the trial will be reviewed by 
clinical pharmamcology.

    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

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 
Note: this will be not

be reviewed by clinical 
pharmacology 

The adequacy of the 
bioequivalence 
assessment will be made 
by the biopharmaceutics 
reviewer.

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

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

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

X (for the 
TMC114IFD1003 

trial)
Note: this will be not 

be reviewed by clinical 
pharmacology

The adequacy of the 
bioanalytical 
information will be 
made by the 
biopharmaceutics 
reviewer.

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

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 X
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relationships in order to assess the 
need for dose adjustments for 
intrinsic/extrinsic factors that might 
affect the pharmacokinetic or 
pharmacodynamics?

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.

See signature page
Reviewing Clinical Pharmacologist Date

See signature page
Team Leader/Supervisor Date
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