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2 Executive summary

Emtricitabine (FTC) is a nucleotide reverse-transcriptase inhibitor that was approved in 2003 for 
the treatment of HIV. Tenofovir alafenamide (TAF) is a prodrug of the nucleotide reverse-
transcriptase inhibitor tenofovir (TFV), and was approved in 2015 as a component of 
Elvitegravir/Cobicistat/FTC/TAF (E/C/F/TAF), a complete regimen for the treatment of HIV. 
F/TAF is intended to be combined with other antiretrovirals (ARV) for the treatment of HIV. 

Two pivotal relative bioavailability (BA) studies comparing the exposures of FTC and TAF 
between the fixed dose combination F/TAF and E/C/F/TAF form the basis of F/TAF approval. 
Both studies were conducted in the fed state.  
utilized F/TAF 200/25 mg. Similar exposures of FTC and TAF between F/TAF and E/C/F/TAF 
were demonstrated (NDA 208215 Biopharmaceutics review). The data was accepted without an 
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The sponsor’s proposed labeling states that F/TAF should be administered with or without food. 
The initial concern with this proposal was the impact of a 44% reduction in TAF exposure when 
given under fasted conditions on the efficacy of the various TAF-containing HIV regimens   
given the unknown TAF exposure-efficacy relationships for these regimens. We concluded based 
on the totality of evidence that reduced TAF exposures from F/TAF in the fasted state are not 
expected to have a significant impact on the efficacy of the various TAF-containing HIV 
regimens based on the following:

1. The reduction in TAF exposure in the fasted state relative to the fed state is expected to 
be ~15% when F/TAF is combined with a regimen containing a CYP3A4 inhibitor such 
as ritonavir or cobicistat because of increased bioavailability due to Pgp inhibition.

2. The lower TAF exposures from F/TAF in the fasted state are predicted to maintain 
antiviral activity based on a TAF monotherapy antiviral activity study (Figure 3). In this 
study (Study 120-0104, NDA 207561), TAF and TDF were administered under fasted 
conditions and TAF exposures from F/TAF were associated with maximal antiviral 
activity (Figure 3).

3.  Durability of response is expected to be maintained at lower TAF exposures based on the 
following observations from  study 311-1089: 

a. Week 48 virologic success was 93-97% across TAF AUC quartiles (Table 1). The 
first quartile exposure range is below the expected exposure of  TAF from F/TAF 
25 mg under fasted conditions.

b. Regardless of 3rd agent, TFV-DP concentrations in PBMC (site of action) were 
higher in the TAF-containing arm relative to the TDF-containing arm (Figure 4).

Note that study 311-1089 is a switch study where 292 HIV-1 patients were randomized 
to continue an FTC/TDF-containing regimen or switch to F/TAF-containing regimen and 
regimens were administered without regard to food.

Table 1. Week 48 virologic outcome by TAF AUC quartile in study 311-1089.
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Figure 2. TAF AUCs across F/TAF (food effect) and E/C/F/TAF (pivotal and food effect) 
studies.

Source: prepared by reviewer. Mean = arithmetic mean.

Figure 3. Emax model of antiviral activity versus TAF AUC based on TAF monotherapy study 
120-0104.

Source: NDA 208215, SDN 11.
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Figure 4. PBMC TFV-DP concentrations from the TAF-containing versus TDF-containing arm 
in study 311-1089.

Source: prepared by reviewer. Error bars are 90% CIs. The upper 90% CI for MVC is 3840 and for RPV 
is 4531.

2.1.2 Drug interactions between F/TAF and other ARVs 

FTC is not known to be a perpetrator or victim of enzyme or transporter-mediated drug 
interactions. However, as FTC and TFV are mainly excreted by a combination of glomerular 
filtration and active tubular secretion, coadministration of medications that reduce renal function 
or compete for active tubular secretion may increase the concentrations of FTC, TFV, and other 
coadministered drugs and may increase the risk of adverse reactions.

TAF is not a significant enzyme or transporter inhibitor or inducer. In drug interaction studies, 
TAF had no significant effect on the PK of ARVs. TAF is primarily metabolized by enzymes 
cathepsin A and carboxylesterase 1, and is a substrate of transporters Pgp, BCRP, and OATP. 
Inducers of transporters such as rifabutin, rifampin, rifapentine, and St. John’s wort are not 
recommended to be coadministered with TAF. Also, alternative anticonvulsants to 
carbamazepine, oxcarbazepine, phenobarbital, and phenytoin (all transporter inducers) should be 
considered for coadministration with TAF.

Tipranivir/r (known Pgp inducer) is not recommended for coadministration with TAF. The effect 
of protease inhibitors other than LPV, ATV, and DRV on the exposure of TAF is not known (no 
in vivo DDI studies were conducted) and therefore dosing recommendations for coadministration 
with TAF cannot be made.

In drug interaction studies with other ARVs, dolutegravir (DTG), efavirenz (EFV), and 
rilpivirine (RPV) had no clinically significant effect on the PK of TAF; darunavir/ ritonavir 
(DRV/r), lopinavir/r (LPV/r), atazanavir/r (ATV/r), and COBI had variable but significant effects 
on the PK of TAF (Figure 5, Figure 6).
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Figure 6. TAF exposure increases when coadministered with various protease inhibitors.

Source: prepared by reviewer. The TAF+COBI cohort is from study 311-0101 where an 8 mg dose of 
TAF was used and where TAF AUC was increased 2.65-fold when coadministered with COBI; the 
TAF+COBI box was obtained by multiplying each of the values in the “TAF alone” box by 2.65. All 
other data are from study 120-0118. A mean TAF AUC of ~200 ng*h/mL was observed in the E/C/F/TAF 
pivotal trials. A minimum TAF AUC of ~55 ng*h/mL was found to have antiviral activity similar to TDF 
300 mg in TAF monotherapy trial 120-0104 (NDA 207561).

Several lines of evidence support the sponsor’s proposal and suggest that the lower TAF 
exposures observed when coadministered with DRV/r are nonetheless sufficient: 

1.  Near-maximal TAF antiviral activity was observed in a monotherapy study at a TAF 
AUC of ~≥55 ng*h/mL (Figure 3), which is lower than the median AUC observed when 
F/TAF is coadministered with DRV/r. 

2. In study 311-1089 where subjects received F/TAF- or FTC/TDF-containing regimens, 
virologic success of  >90% was reported in both treatment arms and TFV-DP 
concentrations were higher in the F/TAF arm regardless of third agent, including protease 
inhibitors (Figure 4). ). In this study 82 patients were on a DRV/r containing regimen.

3. In phase 2 study 299-0102 where subjects received either D/C/F/TAF (TAF 10 mg) or 
DRV+COBI+FTC+TDF, TAF AUCs were lower compared to historical data (mean TAF 
AUClast of 131 ng*h/mL in this study versus 227 ng*h/mL for E/C/F/TAF in a phase 2 
trial) (NDA 207561 Clinical Pharmacology review dated 7/10/2015). In this study, week 
48 virologic outcomes were not statistically different between the treatment arms, and 
there was no relationship between TAF exposure and virologic outcome. It should be 

Reference ID: 3856942





CLINICAL PHARMACOLOGY REVIEW

NDA 208215 Page 9

3 Individual study reviews

Figures and tables shown in the individual study reviews were obtained from the sponsor’s 
respective study reports unless otherwise noted. The “Discussion/Reviewer’s Comments” section 
of the individual study reviews contains our interpretation of the data; other sections contain 
summaries of the data as reported by the sponsor.
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3.1 GS-US-311-1089 – Phase 3 study evaluating switching from an FTC/TDF-containing 
regimen to an F/TAF-containing regimen

A Phase 3, Randomized, Double-Blind, Switch Study to Evaluate F/TAF in HIV-1 Positive 
Subjects who are Virologically Suppressed on Regimens Containing FTC/TDF

Study Period 5/6/2014-8/21/2015
Link Interim 48 week CSR:

PBMC PK report:
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STUDY DESIGN

Study drugs were administered without regard to food. Allowable third agents included ATV/r, 
LPV/r, DRV/r, EFV, RPV, NVP, RAL, DTG, and MVC.
Population Virologically suppressed, HIV-infected subjects
Objectives Primary: Efficacy and safety

Secondary: PK of TAF and TFV in plasma, and PK of TFV-DP in 
PBMCs
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Formulation 

Dose Selection 
Rationale

FTC/TDF doses are approved.
The F/TAF doses were studied in the pivotal relative BA trials.

Interfering 
Substances Excluded

Sampling Times All subjects had a single PK blood sample collected at Weeks 4, 8, 12, 
24, 36, and 48. At the Week 8, 24, and 48 visits, the single PK blood 
sample was collected between 15 minutes and 4 hours postdose.

All subjects had a single blood sample collected at Week 4 for analysis 
of intracellular PBMC TFV-DP concentrations.

Bioanalytical 
methods

Concentrations of TAF, TFV, and TFV-DP were determined using 
LC/MS/MS
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RESULTS

Protocol deviations

Reported protocol deviations are shown below (Table 2).

Table 2. Protocol deviations.

Study population

Subject disposition and demographics are summarized below (Figure 7, Table 3). Adherence of 
>90% at week 48 was reported in >90% of subjects in both arms.
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Figure 7. Subject disposition.
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Table 3. Subject demographics.
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Efficacy

An efficacy rate of >90% was reported in both arms of the study (Table 4).
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Table 4. Virologic outcome at week 48.

Concomitant medications

At least one non-ARV concomitant medication was used by >95% of subjects in each arm. 
Commonly used medications in the F/TAF arm included analgesics (43%), antibiotics (43%), 
antiinflammatory agents (34%), and lipid lowering agents (29%). 

Pharmacokinetics

TFV-DP

Plasma PK data of TAF and TFV was not included in this interim report. Overall TFV-DP 
concentrations in PBMCs were ~4-fold higher in the F/TAF arm relative to the FTC/TDF arm, 
and were higher in the F/TAF arm for all third agents (Table 5, Figure 8). The distribution of 
TFV-DP concentrations by third agent is shown in Figure 9.
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Table 5. TFV-DP concentrations in PBMCs.
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3.2 GS-US-299-0102 – Phase 2 study comparing D/C/F/TAF to DRV+COBI+FTC/TDF

A Phase 2, Randomized, Double-Blinded Study of the Safety and Efficacy of 
Darunavir/Cobicistat/Emtricitabine/GS-7340 Single Tablet Regimen Versus Cobicistat-

boosted Darunavir plus Emtricitabine/Tenofovir Disoproxil Fumarate Fixed Dose
Combination in HIV-1 Infected, Antiretroviral Treatment-Naïve Adults

Study Period 4/16/2012-2/19/2014
Link \\cdsesub1\evsprod\nda208215\0000\m5\53-clin-stud-rep\535-rep-effic-

safety-stud\hiv\5351-stud-rep-contr\gs-us-299-0102\report-body.pdf

STUDY DESIGN

Both treatments were to be taken orally once daily with food.
Population Treatment naïve, HIV-infected adults
Study Rationale Safety and efficacy
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Dose Selection 
Rationale

DRV, COBI, FTC, TDF, and TAF doses are approved

Formulation 

Interfering 
Substances Excluded

Excluded medications included alfuzosin, modafinil, phenobarbital, 
phenytoin, carbamazepine, oxcarbazepine, astemizole, terfenadine, 
rifampin, rifapentine, rifabutin, non-study drug ARVs, bepridil, ergot 
derivatives, cisapride, St. John’s Wort, Echinaccea, simvastatin, 
lovastatin, cerivastatin, pimozide, midazolam and triazolam excepting 
one-time procedures, and systemic corticosteroids. In addition, various 
agents were to be discouraged or used with caution.

Sampling Times  Single sample from all subjects at any time pre- or post-dose on 
weeks 2, 4, 12, 16, 32, and 40.

 Single trough sample from all subjects on weeks 8, 24, and 48
 PK substudy (n=36) between weeks 4-8: samples collected pre-dose 

and 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 6, 8, 12, and 24 hours postdose.
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RESULTS

Bioanalytical methods

The sponsor reports that concentrations of TAF, TFV, COBI, DRV, and FTC plasma samples 
were determined using fully validated LC/MS/MS and that samples were analyzed within the 
duration of stability (Table 6). The sponsor reports that TFV-DP concentrations were not 
determined using a validated method.

Table 6. Summary of bioanalytical methods.

Protocol deviations

Numerous important protocol deviations occurred, with the most frequent being associated with 
dispensing or dosing of study drug (Table 7). The most common dispensing/dosing-related 
deviations were reported for subjects with compliance <70% and for dispensing of the incorrect 
study medication bottles (in some cases the subject still received the correct medication for their 
treatment arm).
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Table 7. Protocol deviations.

Study population

Subject disposition and demographics are shown below (Table 8, Table 9). The reported 
adherence rate was ≥90% for 86% of subjects in the D/C/F/TAF arm and 80% of subjects in the 
control arm.
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Table 8. Subject disposition.
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Table 9. Subject demographics.

Concomitant medications

Use of excluded drugs included modafinil (prior to the baseline visit in n=1 subject), Echinacea 
(one-time use in one subject, use over several weeks in a second subject), dexamethasone (one 
administration, n=1). The most commonly used concomitant medications were antibacterials, 
vitamins, vaccines, and analgesics.

Efficacy

Virologic success was reported to be similar at 48 weeks (Table 10).
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Table 10. Week 48 virologic outcomes.

Pharmacokinetics

TAF, TFV, and TFV-DP PK data for both treatment arms are shown below. DRV, COBI, and 
FTC PK data are shown below for PK substudy subjects in the D/C/F/TAF arm.  
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TAF

Figure 10. Mean (SD) TAF plasma concentration-time profiles.

Table 11. TAF PK parameters.
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TFV

Figure 11. Mean (SD) TFV plasma concentration-time profiles.

Table 12. TFV PK parameters.
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Table 13. Statistical comparison of TFV PK parameters.

TFV-DP

Table 14. Median (Q1, Q3) PBMC TFV-DP concentration-time profiles.

Table 15. Statistical comparison of TFV-DP PK parameters.
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DRV, COBI, and FTC

Figure 12. Mean (SD) DRV plasma concentration-time profiles.
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Figure 13. Mean (SD) COBI plasma concentration-time profiles.

Figure 14. Mean (SD) FTC plasma concentration-time profiles.
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Table 16. DRV, COBI, and FTC PK parameters.

Exposure-response

In the D/C/F/TAF arm, Cmax (not shown) and AUC of TAF, DRV, FTC, and COBI did not 
appear to differ between those who experienced virologic success and virologic failure (Figure 
15, Figure 16, Figure 17, Figure 18).

Figure 15. TAF AUC in the D/C/F/TAF arm by virologic outcome.

Source: NDA 208215, SDN 11.
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Figure 16. DRV AUC in the D/C/F/TAF arm by virologic outcome.

Source: NDA 208215, SDN 11.

Figure 17. FTC AUC in the D/C/F/TAF arm by virologic outcome.

Source: NDA 208215, SDN 11.
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Figure 18. COBI AUC in the D/C/F/TAF arm by virologic outcome.

Source: NDA 208215, SDN 11.

Safety

AEs are summarized below (Table 17). The most common AEs in the D/C/F/TAF group were 
diarrhea (21%), upper respiratory tract infection (16%), and fatigue (14%). The most common 
AEs in the DRV + COBI + TVD group were diarrhea (26%), fatigue (18%), and upper 
respiratory tract infection (14%). Decreases in hip or spine bone mineral density and eGFRCG 
were reported to be smaller in the D/C/F/TAF group relative to control. Increases from baseline 
in lipid parameters were greater in the D/C/F/TAF arm relative to control.
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3.3 GS-US-311-1386 – Effect of food on F/TAF

A Phase 1, Randomized, Open-Label Study to Determine the Effect of Food on the 
Pharmacokinetics of Tenofovir Alafenamide When Administered as 

Emtricitabine/Tenofovir Alafenamide Fixed-Dose Combination Tablet in Healthy
Volunteers

Study Period 6/2/2014 – 7/30/2014
Link \\cdsesub1\evsprod\nda208215\0000\m5\53-clin-stud-rep\533-rep-

human-pk-stud\5334-extrin-factor-pk-stud-rep\gs-us-311-1386\report-
body.pdf

STUDY DESIGN
Randomized, open-label, single-dose, 2-treatment, 2-period, crossover study.

Study schematic

Study design

Treatments

Treatment A: Single dose F/TAF orally under fasted conditions in the morning.
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Treatment B: Single dose F/TAF orally under fed conditions in the morning.

The meal was a standard high-fat breakfast (800 kcal with 50% of calories from fat).
Population Healthy volunteers
Study Rationale Determine the effect of food on the PK of TAF and FTC
Dose Selection Rationale Same dose as proposed for commercialization
Formulation 200/25 mg tablet (lot # CR1305B2)
Interfering Substances 
Excluded

Any prescription and over-the-counter medications except 
acetaminophen, ibuprofen, hormonal contraceptives, and topical 
hydrocortisone. Subject to sponsor approval, other medications can 
be used to treat a short term minor illness.

Sampling Times Day 1 and 8: 0 (predose), 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16, 
24, 36, 48, 72, 96, 120, and 144 hours postdose.

Bioanalytical methods  FTC and TAF were measured using LC/MS/MS
 Full method validation assessments were conducted for each 

analyte
 FTC and TAF were reported to have been measured within 

their respective durations of stability

RESULTS

Protocol deviations

No “important” protocol deviations were reported.

Study population

40 subjects were enrolled (Table 18); two subjects discontinued study drug and one subject 
withdrew consent after completing study drug but before completing the study. 37 subjects 
completed the study.
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Table 18. Study demographics.

Concomitant medications

Several subjects used allowed medications including over-the-counter painkillers and hormonal 
contraceptives. Two subjects used concomitant medications that required approval by the 
sponsor as they were not among those listed as allowed. One subject used calamine lotion for 
one day (day -24 relative to start of study drug) and one subject ended Adderall XR on day -36. 
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Pharmacokinetics

TAF

Relative to the fasted state, in the fed state mean TAF AUC was increased 75% (range: +19%, 
+160%) and mean Cmax was decreased 15% (range: -25%, -5%) (Figure 19, Table 19, Table 
20).

Figure 19. TAF plasma concentration-time profiles.
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Table 19. TAF PK parameters.

Table 20. Statistical comparison of TAF PK parameters between study treatments.

FTC

Relative to the fasted state, in the fed state mean FTC AUC was decreased 9% (range: -11%, -
7%) and mean Cmax decreased 27% (range: -50%, +19%) (Figure 20, Table 21, Table 22).
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Figure 20. FTC plasma concentration-time profiles.

Table 21. FTC PK parameters.
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Table 22. Statistical comparison of FTC PK parameters between study treatments.

Safety

The most common AEs in both the fed and fasted groups were nausea and headache. No deaths 
were reported. Two subjects discontinued study drug, one due to an AE (neutropenia in subject 
4534-1037 considered related to study drug) and one due to pregnancy (subject 4534-1020 who 
subsequently had an SAE of spontaneous abortion considered related to study drug). Exposures 
were less than the study mean for subject 4534-1037 (Table 23).

Table 23. PK in subject 4534-1037 who discontinued due to neutropenia.
Subject Analyte PK 

parameter
Treatment Exposure in 

subject
Mean (range) 
in study

4534-
1037

TAF Cmax 
(ng/mL)

Fasted 174 230 (67, 465)

4534-
1037

TAF AUC 
(ng*h/mL)

Fasted 115 147 (40, 311)

4534-
1037

FTC Cmax 
(ng/mL)

Fasted 1460 2098 (1310, 
2950)

4534-
1037

FTC AUC 
(ng*h/mL)

Fasted 8613 10114 (6806, 
13425)

Source: prepared by reviewer.
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REVIEWER’S COMMENTS

The washout period was sufficient as TAF and FTC predose concentrations were all below the 
limit of quantification. One subject used a disallowed medication (Adderall on day -36) and thus 
use of concomitant medications did not affect the study. TAF Cmax and AUC were variable in 
the fed state (CV = ~40%); TAF Cmax variability (CV%) increased to 63% in the fed state while 
AUC variability was unchanged. FTC Cmax and AUC variability was low (CV% = 15-20%) and 
did not change between the fasted and fed states.

The effect of food on TAF exposure is larger for F/TAF versus E/C/F/TAF. As both products are 
immediate release formulations with rapid dissolution and manufactured using standard 
excipients, the difference in food effect is likely not due to formulation differences. It is 
hypothesized that TAF bioavailability (estimated to be ~40% in humans) is significantly 
increased when coadministered with a Pgp inhibitor such as COBI in E/C/F/TAF, thus food does 
not lead to a further substantial increase in TAF bioavailability (NDA 208215, SN 0012). 
Whereas in the case of F/TAF alone, no Pgp inhibitor is present, and thus food leads to a 
substantial increase in bioavailability. 

The sponsor’s proposed labeling states that F/TAF should be administered with or without food. 
As there is a larger TAF food effect for F/TAF versus E/C/F/TAF, it is expected that TAF 
exposures from F/TAF would be lower in the fasted state versus TAF exposures from 
E/C/F/TAF in the fasted state. However, pharmacologic evidence suggests TAF exposures from 
F/TAF are adequate in the fasted state: 1) the lower TAF exposures from F/TAF in the fasted 
state are predicted to be efficacious based on a TAF monotherapy study (Figure 3); in study 311-
1089, F/TAF- and FTC/TDF-containing regimens were administered without regard to food, and 
regardless of 3rd agent, TFV-DP concentrations were higher in the TAF-containing arm relative 
to the TDF-containing arm (Table 5).

LABEL RECOMMENDATIONS

We agree with the sponsor’s labeling recommendation to administered F/TAF with or without 
food.

Reference ID: 3856942



CLINICAL PHARMACOLOGY REVIEW

NDA 208215 Page 45

3.4 GS-US-311-0101 – Drug interaction study between F/TAF and EFV or DRV/c

A Phase 1 Study Evaluating the Drug Interaction Potential Between Once-Daily FTC/GS-
7340 Fixed Dose Combination and Efavirenz or Cobicistat-Boosted Darunavir

Study Period 6/6/2011 – 8/31/2011
Link \\cdsesub1\evsprod\nda207561\0000\m5\53-clin-stud-rep\533-rep-

human-pk-stud\5334-extrin-factor-pk-stud-rep\gs-us-311-0101\report-
body.pdf

STUDY DESIGN
Open-label, crossover study.
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Population Healthy subjects
Study Rationale Drug-drug interaction between TAF and EFV, DRV/c, and COBI
Dose Selection 
Rationale

One of the commercial doses were used (F/TAF 200/25 mg) in cohorts 2-3. 
The other doses used (F/TAF 200/40 mg and TAF 8 mg), in cohorts 1 and 4, 
were not among the commercial doses.

Formulation F/TAF 200/25 mg tablets (lot # CR1106B1
F/TAF 200/40 mg tablets (lot # CR1107B1
TAF 8 mg (lot # CM1002B1)

Interfering 
Substances 
Excluded

Any prescription and over-the-counter medications except acetaminophen, 
ibuprofen, hormonal contraceptives, and topical hydrocortisone. Subject to 
sponsor approval, other medications can be used to treat a short term minor 
illness.
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Sampling 
Times

RESULTS

Bioanalytical methods

Concentrations of FTC, TAF, TFV, COBI, DRV, and EFV were determined using LC/MS/MS. 
Full validation assessments were conducted and samples were reported to have been measured 
within their respective durations of stability (Table 24).

Table 24. Summary of bioanalytical methods. 

Protocol deviations

None reported.
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Study population

50 subjects were enrolled; 48 completed the study and two terminated the study early due to 
AEs. Subject demographics are summarized below (Table 25).

Table 25. Demographics.
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Concomitant medications

Use of concomitant medications not pre-specified as allowed included antibiotics (n=3 subjects), 
diphenhydramine (n=1), and omeprazole (n=1). 

Pharmacokinetics

TAF

Figure 21. Cohort 1 multiple-dose mean (SD) TAF plasma concentrations.
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Figure 22. Cohort 2-3 multiple-dose mean (SD) TAF plasma concentrations.

Figure 23. Cohort 4 multiple-dose mean (SD) TAF plasma concentrations.

.

Reference ID: 3856942



CLINICAL PHARMACOLOGY REVIEW

NDA 208215 Page 51

Table 26. Cohort 1 TAF PK parameters.

Table 27. Cohort 2-3 TAF PK parameters.
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Table 28. Cohort 4 TAF PK parameters.

Table 29. Statistical comparison of TAF PK parameters.
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TFV

Figure 24. Cohort 1 multiple dose mean (SD) TFV plasma concentrations.
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Figure 25. Cohort 2-3 multiple dose mean (SD) TFV plasma concentrations.

Figure 26. Cohort 4 multiple dose mean (SD) TFV plasma concentrations.
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Table 30. Cohort 1 TFV PK parameters.

Table 31. Cohort 2-3 TFV PK parameters.
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Table 32. Cohort 4 TFV PK parameters.
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Table 33. Statistical comparison of TFV PK parameters.
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COBI

Figure 27. Cohort 2-4 mean (SD) COBI plasma concentrations.

Table 34. Cohort 2-4 COBI PK parameters.
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Table 35. Cohort 3 statistical comparison of COBI PK parameters.

FTC

Figure 28. Cohort 1-3 mean (SD) FTC plasma concentrations.
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Table 36. Cohort 1-3 FTC PK parameters.

Table 37. Cohort 1-2 statistical comparison of FTC PK parameters.
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DRV

Figure 29. Cohort 2-3 mean (SD) DRV plasma concentrations.

Table 38. Cohort 2-3 DRV PK parameters.
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Table 39. Cohort 3 statistical comparison of DRV PK parameters.

EFV

Figure 30. Cohort 1 mean (SD) EFV plasma concentrations.
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LABEL RECOMMENDATIONS

We agree with the sponsor’s labeling recommendations that no F/TAF 200/25 mg should be 
given with EFV  
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RTV Tablet 100 1005003
DRV Tablet 800 13GG151
LPV/r Tablet 200/50 29203AA
DTG Tablet 50 3ZP6428

Interfering 
Substances 
Excluded

Any prescription and over-the-counter medications except acetaminophen, 
ibuprofen, hormonal contraceptives, and topical hydrocortisone. Subject to 
sponsor approval, other medications can be used to treat a short term minor 
illness.

Sampling 
Times

RESULTS

Bioanalytical methods

Concentrations of study drugs were reported to have been measured using fully validated 
LC/MS/MS methods. Samples were reported to have been measured within their respective 
durations of stability (Table 41).
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Table 41. Bioanalytical methods.

Protocol deviations

None reported.

Study population

40 subjects were enrolled; 39 completed the study and one subject withdrew consent. Subject 
demographics are summarized below (Table 42).

Table 42. Subject demographics.
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Concomitant medications

Reported use of non-study drugs included hormonal contraception (n=1 subject) and 
acetaminophen (n=1).

Pharmacokinetics

TAF

Figure 31. Cohort 1 mean (SD) TAF plasma concentrations.
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Figure 32. Cohort 2 mean (SD) TAF plasma concentrations.

Figure 33. Cohort 3 mean (SD) TAF plasma concentrations.
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Figure 34. Cohort 4 mean (SD) TAF plasma concentrations.

Table 43. Cohort 1 TAF PK parameters.

Reference ID: 3856942



CLINICAL PHARMACOLOGY REVIEW

NDA 208215 Page 71

Table 44. Cohort 2 TAF PK parameters.

Reference ID: 3856942



CLINICAL PHARMACOLOGY REVIEW

NDA 208215 Page 72

Table 45. Cohort 3 TAF PK parameters.
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Table 46. Cohort 4 TAF PK parameters.
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Table 47. Statistical comparison of TAF PK parameters.
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TFV

Figure 35. Cohort 1 mean (SD) TFV plasma concentrations.

Figure 36. Cohort 2 mean (SD) TFV plasma concentrations.
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Figure 37. Cohort 3 mean (SD) TFV plasma concentrations.

Figure 38. Cohort 4 mean (SD) TFV plasma concentrations.
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Table 48. Cohort 1 TFV PK parameters. 
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Table 49. Cohort 2 TFV PK parameters.
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Table 50. Cohort 3 TFV PK parameters.
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Table 51. Cohort 4 TFV PK parameters.
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Table 52. Statistical comparison of TFV PK parameters.
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ATV

Figure 39. Cohort 1 mean (SD) ATV plasma concentrations.
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Table 53. Cohort 1 ATV PK parameters.

Table 54. Statistical comparison of ATV PK parameters.
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DRV

Figure 40. Cohort 2 mean (SD) DRV plasma concentrations.
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Table 55. Cohort 2 DRV PK parameters.

Table 56. Statistical comparison of DRV PK parameters.
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Figure 41. Cohort 3 mean (SD) LPV plasma concentrations.

Table 57. Cohort 3 LPV PK parameters.
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Table 58. Statistical comparison of LPV PK parameters.

DTG

Figure 42. Cohort 4 mean (SD) DTG plasma concentrations.
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Table 59. Cohort 4 DTG PK parameters.
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3.6 GS-US-120-1554 – Drug interaction study between TAF and RPV

A Fixed-Sequence, Randomized, Open-Label, 2-Cohort, 2-Period, Multiple-Dose Study 
Evaluating the Pharmacokinetics and Drug Interaction Potential between Tenofovir 

Alafenamide and Rilpivirine in Healthy Subjects
Study Period 8/18/2014-10/23/2014
Link \\cdsesub1\evsprod\nda208215\0000\m5\53-clin-stud-rep\533-rep-

human-pk-stud\5334-extrin-factor-pk-stud-rep\gs-us-120-1554\report-
body.pdf

STUDY DESIGN

Population Healthy subjects
Study 
Rationale

Evaluate two-way drug interactions between TAF and RPV

Dose 
Selection 
Rationale

RPV 25 mg is the approved dose
TAF 25 mg is one of the doses submitted for approval as part of F/TAF 

Formulation TAF 25 mg tablet (Lot # CM1306B2)
RPV 25 mg tablet (Lot # EAL5K00)

Interfering 
Substances 
Excluded

Any prescription and over-the-counter medications except acetaminophen, 
ibuprofen, hormonal contraceptives, and topical hydrocortisone. Subject to 
sponsor approval, other medications can be used to treat a short term minor 
illness.
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Sampling 
Times

RESULTS

Bioanalytical methods

The sponsor reports that concentrations of TAF and RPV in plasma samples were determined 
using fully validated LC/MS/MS and that samples were analyzed within the duration of stability 
(Table 61).

Table 61. Bioanalytical methods.

Protocol deviations

No “important” protocol deviations were reported. 
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Study population

34 subjects enrolled and 32 completed the study. Two subjects in the RPV -> TAF+RPV arm 
discontinued early, due to withdrawal of consent (n=1) and AE (n=1).

Concomitant medications

Use of a disallowed concomitant medication was reported for one subject who used aspirin. Use 
of allowed concomitant medications included acetaminophen (n=3 subjects) and hormonal 
contraception (n=3 subjects).

Pharmacokinetics

TAF

Plasma concentrations, PK parameters, and statistical comparisons of PK parameters for TAF, 
TFV, and RPV are shown below.

Figure 43. Mean (SD) TAF plasma concentrations.
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Table 62. TAF PK parameters.

Table 63. Statistical comparison of TAF PK parameters.
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TFV

Figure 44. Mean (SD) TFV plasma concentrations.

Table 64. TFV PK parameters.
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Table 65. Statistical comparison of TFV PK parameters.

RPV

Figure 45. Mean (SD) RPV plasma concentrations.
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Table 66. RPV PK parameters.

Table 67. Statistical comparison of RPV PK parameters.

           
Safety

No deaths or SAEs were reported during this study. One AE leading to premature study drug 
discontinuation (Grade 2 increased hepatic enzymes) was reported for 1 subject assigned to 
Cohort 2 (RPV->TAF+RPV). Headache was the only AE reported in >1 subject. No clinically 
relevant changes in laboratory parameters were reported.

DISCUSSION

No study conduct issues were identified. No clinically relevant changes in TAF or TFV PK were 
observed when coadministered with RPV. RPV exposure is associated with both safety and 
efficacy; however, when coadministered with TAF, there were clinically insignificant changes in 
RPV exposures. 
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LABEL RECOMMENDATIONS

We agree with the proposed F/TAF labeling which states that no clinically significant interaction 
was observed between TAF and RPV.
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3.7 GS-US-120-1538 – Drug interaction study between TAF and MDZ

A Fixed-Sequence, Open-Label, Study Evaluating the Pharmacokinetics and Drug 
Interaction Potential between Tenofovir Alafenamide and Midazolam (Oral and 

Intravenous) in Healthy Volunteers
Study Period 8/25/2014-10/04/2014
Link \\cdsesub1\evsprod\nda208215\0000\m5\53-clin-stud-rep\533-rep-

human-pk-stud\5334-extrin-factor-pk-stud-rep\gs-us-120-1538\report-
body.pdf

STUDY DESIGN

All study drugs were administered in the morning at approximately the same time each day and
within 5 minutes of completion of a standard breakfast.
Population Healthy volunteers
Study 
Rationale

Evaluate the effect of TAF on the PK of oral and IV midazolam

Dose 
Selection 
Rationale

TAF 25 mg is one of the doses submitted for approval as part of F/TAF.
The midazolam doses are commonly used in drug interaction studies. 

Formulation TAF 25 mg tablet (lot # CM1306B2)
MDZ 2 mg/mL oral syrup (lot # 460339A)
MDZ 1 mg/mL for injection (lot # 39-382-DK)
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Interfering 
Substances 
Excluded

Any prescription and over-the-counter medications except acetaminophen, 
ibuprofen, hormonal contraceptives, topical hydrocortisone, and flumazenil 
(midazolam antidote).

Sampling 
Times

RESULTS

Bioanalytical methods

Plasma concentrations of TAF, TFV, MDZ, and 1’-OH-MDZ were reported to have been 
determined using fully validated LC/MS/MS methods and samples were reported to have been 
measured within the timeframe supported by stability data (Table 68).  

Table 68. Bioanalytical methods.

Protocol deviations

No “important” protocol deviations were reported.

Study population

Eighteen subjects were enrolled and all completed the study (Table 69).
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Table 69. Subject demographics.
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Pharmacokinetics

Plasma concentrations, PK parameters, and statistical comparisons of PK parameters for MDZ,  
1’-OH-MDZ, and TAF are shown below. In addition, trough TFV concentrations were evaluated 
to assess attainment of steady-state.
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Oral MDZ and 1’-OH-MDZ

Figure 46. Mean (SD) MDZoral plasma concentrations.

Table 70. MDZoral PK parameters.
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Table 71. Statistical comparisons of MDZoral PK parameters.

Figure 47. Mean (SD) 1’-OH-MDZoral plasma concentrations.
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Table 72. 1’-OH-MDZoral PK parameters.

Table 73. Statistical comparisons of 1’-OH-MDZoral PK parameters.

Reference ID: 3856942



CLINICAL PHARMACOLOGY REVIEW

NDA 208215 Page 106

IV MDZ and 1’-OH-MDZ

Figure 48. Mean (SD) MDZIV plasma concentrations.

Table 74. MDZIV PK parameters.

Reference ID: 3856942



CLINICAL PHARMACOLOGY REVIEW

NDA 208215 Page 107

Table 75. Statistical comparisons of MDZIV PK parameters.

Figure 49. Mean (SD) 1’-OH-MDZIV plasma concentrations.
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Table 76. 1’-OH-MDZIV PK parameters.

Table 77. Statistical comparisons of 1’-OH-MDZIV PK parameters.
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TAF

Figure 50. Mean (SD) TAF plasma concentrations.

Table 78. TAF PK parameters.
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TFV

Figure 51. Mean (SD) TFV plasma concentrations.

Safety

The most frequently reported AEs by treatment were dizziness (16.7%), vessel puncture site
hemorrhage (11.1%), and vessel puncture site pain (11.1%) while subjects were receiving
MDZIV; contact dermatitis (11.1%) while subjects were receiving TAF; and infusion site pain
(11.1%), while subjects were receiving TAF+MDZIV. No SAEs or deaths occurred during the 
study. Two subjects had graded laboratory abnormalities during the study: 1 subject with Grade 
1 decreased bicarbonate and Grade 3 blood in urine (menses confirmed) and 1 (female) subject
with Grade 1 blood in urine. 

DISCUSSION/REVIEWER’S COMMENTS

No bioanalytical or study conduct issues were identified. 

Steady-state TAF and TFV was demonstrated prior to the TAF+MDZ arms (Figure 51). There 
was no clinically significant effect of TAF on oral or IV MDZ or 1’-OH-MDZ exposures (<13% 
increase in MDZ exposure), indicating that TAF is not an in vivo intestinal or hepatic CYP3A 
inhibitor.

FTC was not evaluated in this study but is known to be minimally metabolized and is not a CYP 
inhibitor.

LABEL RECOMMENDATIONS

We agree with the proposed F/TAF labeling which states that no clinically significant interaction 
was observed between TAF and midazolam.
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