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Abstract: Coformulated elvitegravir, cobicistat, emtricitabine,
and tenofovir alafenamide (E/C/F/TAF) has high efficacy and
improved renal and bone safety in multiple phase 3 trials; TAF
single agent is being studied in 2 phase 3 trials in patients with
chronic hepatitis B. We report the results of an open-label,
noncomparative switch study evaluating the efficacy and safety
of E/C/F/TAF in HIV/hepatitis B virus (HBV)–coinfected adults.
At 48 weeks, 91.7% of the 72 participants maintained or
achieved virologic suppression (HIV-1 RNA ,50 copies/mL;
HBV DNA ,29 IU/mL). Seroconversion occurred in 2.9% of
hepatitis B surface antigen–positive participants and in 3.3% of
HBV e antigen–positive participants; 40% of those with abnor-
mal alanine aminotransferase normalized. E/C/F/TAF was asso-
ciated with improved renal function and reduced bone turnover.
These data support the use of E/C/F/TAF in treating HIV/
HBV coinfection.
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INTRODUCTION
Tenofovir disoproxil fumarate (TDF)–based regimens

are recommended for treatment of HIV/hepatitis B virus
(HBV) coinfection by all major treatment guidelines.1–3

Although TDF is potent, well tolerated, and the cornerstone
of effective HIV/HBV treatment, it is associated with greater
nephrotoxicity4–6 and bone mineral density loss7–9 than other
nucleoside/nucleotide reverse transcriptase inhibitors. TDF is
a prodrug that is metabolized to tenofovir (TFV), which is
diphosphorylated intracellularly to its active metabolite, TFV
diphosphate (TFV-DP). Higher circulating plasma TFV levels
have been associated with the renal and bone effects of TDF.10

Tenofovir alafenamide (TAF) is a novel prodrug of TFV that is
more stable in plasma, allowing for a 10-fold reduction in dose
and resulting in a 91% reduction in plasma TFV and a 4-fold
increase in intracellular levels of TFV-DP.11

A single tablet coformulation of elvitegravir/cobicistat/
emtricitabine/tenofovir alafenamide (E/C/F/TAF) demonstrated
high efficacy and improved renal and bone safety in multiple
phase 3 trials that have included treatment-naive participants,
participants switching from TDF-based regimens, participants
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with preexisting kidney disease, and adolescents.11–14 It is
approved by the US Food and Drug Administration (FDA)
and European Medicines Agency for treatment of naive and
stably suppressed patients aged 12 years and older and is
a recommended initial regimen in the US Department of Health
and Human Services guidelines.1 TAF is being studied for the
treatment of patients with chronic hepatitis B. In a phase 1b
proof-of-concept study, it demonstrated potent anti-HBV activ-
ity.15 In vitro and in dogs, TAF had high intrahepatic extraction
and enhanced levels of TFV-DP compared to TDF.16 TAF 25
mg compared with TDF 300 mg has been studied in 2 global
phase 3 HBV-monoinfected studies—one in treatment-naive or
-experienced HBV e antigen (HBeAg)–negative participants
(GS-US-320-0108) and one in monoinfected HBeAg-positive
participants (GS-US-320-0110). Week 48 results were recently
reported.17 Based on these data, TAF has been submitted for
regulatory approval for the treatment of HBV in the United
States and in the European Union.

This phase 3b, open-label study, GS-US-292-1249
(ClinicalTrials.gov number NCT02071082), conducted in the
United States, Canada, and Japan, is the first to evaluate the
efficacy and safety of switching to E/C/F/TAF in HIV/HBV-
coinfected adults which is currently an unlabeled indication.

METHODS

Study Design and Participants
HIV/HBV-coinfected adults receiving a stable antiretro-

viral regimen for $4 months were eligible. They must have
maintained plasma HIV-1 RNA viral load (VL) ,50 copies/
mL for 6 months before screening and have HBV DNA ,9
log10 IU/mL; HBV DNA suppression was not required.
Individuals who were currently taking or had previously
received regimens concurrently containing 3 active anti-HBV
agents (eg, TDF, emtricitabine, and entecavir) were not
eligible. Chronic hepatitis B was defined as (1) hepatitis B
surface antigen (HBsAg) positive for$6 months, (2) screening
HBsAg positive and HBeAg or HBV DNA positive for $6
months, or (3) positive anti–hepatitis B core (anti-HBc) IgG
and negative anti-HBc IgM and positive HBsAg, HBeAg, and/
or HBV DNA. All were required to have CD4 count .200
cells per microliter; alanine aminotransferase (ALT) #10 ·
upper limit of normal (ULN); total bilirubin #2.5 mg/dL;
international normalized ratio #1.5; albumin $3 g/dL;
creatinine clearance by Cockcroft–Gault (CrClCG) $50 mL/
min; and no cirrhosis, hepatocellular carcinoma, or hepatitis C
or D virus infection.

The study was conducted in accordance with the Decla-
ration of Helsinki. The protocol was reviewed and approved by
central or site-specific institutional review boards or ethics
committees. Participants gave written informed consent.

Procedures
Participants were seen at screening, baseline, and at

weeks 2, 4, 8, 12, 24, 36, and 48. Laboratory tests included
hematological analysis, chemistry tests including liver function
tests, fasting lipid parameters, CD4 counts, measures of renal

function [CrClCG, urine protein/creatinine (Cr), urine albumin/
Cr, retinol binding protein/Cr, b-2-microglobulin (b-2M)/Cr],
HBV DNA (Covance Laboratories, Indianapolis, IN), and HIV
RNA (Roche TaqMan2.0; Roche Diagnostics, Rotkreuz,
Switzerland). Participants with confirmed virologic failure (2
consecutive VL samples .50 copies/mL) and a VL .400
copies/mL at week 8 or later had a second, confirmatory
sample sent for resistance analysis by GeneSeq Integrase,
PhenoSense GT, and PhenoSense Integrase (Monogram Bio-
sciences, South San Francisco, CA).

HBV resistance surveillance was conducted at baseline
by INNO-LiPA Multi-DR v2/v3 (Innogenetics, Ghent,
Belgium) in patients with HBV DNA $69 IU/mL, which
determined the presence of HBV polymerase/reverse tran-
scriptase mutations known to confer resistance to adefovir,
lamivudine (3TC), entecavir, clevudine, and/or telbivudine.
Population sequencing analysis of HBV polymerase/reverse
transcriptase was attempted for all viremic patients (HBV
DNA $69 IU/mL) at week 48 (or last visit at/after week 24
for patients who discontinued early) and for those with
virologic breakthrough defined as either 2 consecutive HBV
DNA values $69 IU/mL after a result ,69 IU/mL or
a confirmed $1.0 log10 increase in HBV DNA from nadir
for those who did not achieve a result ,69 IU/mL.

Statistical Analysis
Primary efficacy endpoints were the percentage at week

24 with (1) VL ,50 copies/mL (FDA snapshot algorithm)
and (2) HBV DNA ,29 IU/mL [Missing Failure (M = F)].
Secondary endpoints included the percentage of participants
with HIV VL ,50 copies/mL at week 48 (FDA snapshot
algorithm), with HBV DNA ,29 IU/mL at week 48, with
HBsAg and HBeAg loss at weeks 24 and 48, with HBsAg-to-
HBV surface antibody seroconversion and HBeAg-to-HBV e
antibody seroconversion at weeks 24 and 48, with ALT
normalization (of those with baseline abnormal ALT), and
change from baseline in FibroTest score (using METAVIR18

fibrosis staging classification) at weeks 24 and 48. Participants
taking atazanavir at baseline (n = 8) were excluded from
analyses of FibroTest scores because the calculation includes
serum bilirubin concentration. Safety assessments, including
assessment of ALT flare (confirmed serum ALT.2 · baseline
value and .10 · ULN, with or without associated symptoms),
were summarized using descriptive statistics for the safety
analysis set, which included all who received at least 1 dose of
study drug. Adverse events (AEs) were coded using the
Medical Dictionary for Regulatory Activities, Version 18.0.
P-values reported are from a Wilcoxon signed-rank test.

RESULTS
Of the 100 adults screened, 74 received at least 1 dose

of E/C/F/TAF (safety analysis set); 2 who enrolled and took
study drug but had no laboratory evidence of chronic HBV
were excluded from the efficacy analysis set (n = 72).
Baseline characteristics are shown in Table 1. Participants
were predominantly male (92%), with median CD4 of 605
cells per microliter, virologically suppressed on ART, with
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a median duration of HIV infection of 18 years. About 86%
had ALT in the normal range, but 60% had moderate to
severe fibrosis by FibroTest (METAVIR scores F1–F2, F2,
F3, and F4). Almost all (96%) were receiving TDF (and 3TC
or FTC)-based regimens before switching. One was receiving
an ARV regimen that included only 3TC as an anti-HBV
agent, and 2 were receiving regimens with no anti-HBV
activity. Seven were evaluated for baseline HBV DNA
resistance by INNO-LiPA (HBV DNA $ 69 IU/mL): 2 wild
type, 4 with 3TC resistance, and 1 with a 3TC compensatory
mutation. Through week 48, 6 discontinued study drug: AE
(n = 1), lack of HIV efficacy (n = 1), lost to follow-up (n = 1),
and withdrawal of consent (n = 3).

HIV Efficacy
E/C/F/TAF maintained a high rate of virologic success

(VL ,50 copies/mL by FDA snapshot algorithm) at week 24
[94.4%; 95% confidence interval (CI): 86.4% to 98.5%] and at
week 48 [91.7%; 95% CI: 82.7% to 96.9%] (Fig. 1A). Two

met criteria for HIV virologic failure but had VLs ,400
copies/mL, below the VL required for resistance testing.

HBV Efficacy
The percentage of participants with HBV DNA ,29 IU/

mL (M = F) was 86.1% at baseline, 86.1% (95% CI: 75.9% to
93.1%) at week 24, and 91.7% (95% CI: 82.7% to 96.9%) at
week 48 (Fig. 1B). Of the 10 with baseline HBV DNA .29
IU/mL, 7 were undetectable by week 48, 2 had declining HBV
DNA, and 1 withdrew consent. No individual with baseline
undetectable HBV DNA at baseline became detectable at week
48; 3 were missing data at week 48—1 discontinued because
of AE, 1 withdrew consent, and 1 had missing data at week 48
but was undetectable at weeks 36 and 60. Two qualified for
HBV resistance analyses: 1 with baseline 3TC resistance who
had HBV DNA of 3580 IU/mL at baseline and experienced
a 0.5 log drop by week 48 to 170 IU/mL but was still .69 IU/
mL, and 1 with baseline 3TC resistance who discontinued at
week 36 with HBV DNA $69 IU/mL. No mutations
associated with resistance to tenofovir were observed.

Serologic Response: HBsAg and HBeAg Loss
and Seroconversion

Of the 70 participants who were HBsAg positive and
HBsAb negative at baseline, 1 (1.4%) experienced HBsAg-
to-HBsAb seroconversion at week 24, 2 (2.9%) lost HBsAg
with 1 also gaining HBsAb at week 48. Of the 30 who were
HBeAg positive and HBeAb negative at baseline, 1 (3.3%)
experienced HBeAg-to-HBeAb seroconversion at week 24
and 1 (3.3%) experienced HBeAg loss without gaining
HBeAb at week 48.

Biochemical Response: ALT Normalization
Of the 10 participants (13.9%) with ALT values .ULN

at baseline, 5 (50.0%) achieved ALT normalization at week
24 and 4 (40.0%) achieved ALT normalization at week 48. Of
the 62 (86.1%) with normal ALT values at baseline, 54
(87.1%) and 57 (91.9%) remained normal at weeks 24 and 48,
respectively. There were no ALT flares. Two (2.7%) had
elevated AST or ALT levels .3 · ULN during this study; 1
(1.4%) had AST and ALT levels .5 · ULN (during acute
HCV infection).

Hepatic Fibrosis Response
Median (Q1, Q3) FibroTest scores were 0.35 (0.21,

0.51) at baseline; the change from baseline was 20.02
(20.11, 0.05; P = 0.064) at week 24 and 20.04 (20.11,
0.03; P = 0.018) at week 48. Of the 60 with paired baseline
and week 48 data, 9 improved, 45 had no change, and 6
worsened in fibrosis stage.

General Safety
The most frequently reported study drug–related AEs

were diarrhea (4.1%) and increased appetite (2.7%). One

TABLE 1. Baseline Demographic and Disease Characteristics

N = 72

Demographics

Median age, yrs (Q1, Q3) 51 (45, 55)

Male, n (%) 66 (92)

Asian, n (%) 7 (10)

Black, n (%) 13 (18)

HIV

Median estimated CrClCG,
mL/min (Q1, Q3)

95 (77, 117)

Median CD4 count, cells/mm3

(Q1, Q3)
605 (438, 789)

Patients with HIV-1 RNA
,50 copies/mL, n (%)

71 (99)

Median duration of known
HIV infection, yrs (Q1, Q3)

18 (9, 24)

TDF-based ART (TDF and
FTC or 3TC), n (%)

69 (96)*

FTC or 3TC only in ART, n 1

No TDF or FTC or 3TC in ART, n 2

HBV

HBsAg positive, n (%) 71 (99)†

HBeAg positive, n (%) 30 (42)

HBV DNA ,29 IU/mL, n (%)‡ 62 (86)

Median duration of known
HBV infection, yrs (Q1, Q3)

12 (5, 20)

Median ALT, U/L (Q1, Q3) 26 (20, 36)

ALT # ULN, n (%) 62 (86)

FibroTest category§ moderate/severe
(F1–F2 / F4), n (%)

43 (60)

*Non–TDF-based ART includes: ATV/r monotherapy, LPV/r + ABC/3TC, RAL +
ATV/r.

†One participant was positive at screening, negative at baseline, positive at week 12,
and negative afterwards.

‡Among the 10 participants with baseline HBV DNA .29 IU/mL, the range of
HBV DNA was from 36 IU/mL to 259,000,000 IU/mL; median (Q1, Q3) is 192 (52, 665).

§FibroTest Category based on the following METAVIR classification: No fibrosis = F0
(n = 17; 23%). Minimal fibrosis = F0–F1 (n = 9; 12%) and F1 (n = 3; 4%). Moderate fibrosis =
F1–F2 (n = 10; 14%) and F2 (n = 5; 7%). Severe fibrosis = F3 (n = 1; 1%) and F4 (n = 6; 8%).

Gallant et al J Acquir Immune Defic Syndr � Volume 73, Number 3, November 1, 2016

296 | www.jaids.com Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.



participant (1.4%) discontinued E/C/F/TAF because of AEs
of increased weight and appetite. Serious AEs were infre-
quent (8.1%); none were reported as study drug related: acute
myocardial infarction; appendicitis; benign prostatic hyper-
plasia and prostatitis; diabetes mellitus and limb abscess;
pneumonia; pneumococcal bacteremia, meningitis, and pneu-
monia (n = 1 each). There were no deaths. There were small
increases in total cholesterol, direct LDL cholesterol (both
P , 0.001), and HDL cholesterol (P = 0.054) but no changes
in the total cholesterol-to-HDL ratio (P = 0.12).

Renal and Bone Outcomes
Renal and bone outcomes were consistent with those seen

in other TAF studies. Participants switching from TDF-based
regimens experienced improvements in CrClCG. There was no
proximal tubulopathy or drug discontinuation because of renal
AEs. There were declines in markers of proximal tubular
proteinuria (retinol binding protein/Cr and b-2M/Cr) (Fig. 1)

and in clinically significant proteinuria (UPCR $ 200 mg/g)
and albuminuria (UACR $ 30 mg/g).

Statistically significant declines in markers of bone
turnover (serum CTX and P1NP) were observed. One
participant had a traumatic calcaneus fracture classified as
not study drug related by the investigator.

DISCUSSION
This is the first study to evaluate the efficacy and safety of

switching to E/C/F/TAF in HIV/HBV-coinfected adults. One
year after switching from predominantly TDF-based regimens to
E/C/F/TAF, participants maintained high rates of HIV and HBV
suppression, had improved renal function, and reduced bio-
markers of bone turnover, consistent with other E/C/F/TAF
studies.11–14 E/C/F/TAF was well tolerated with no discontin-
uations because of renal events. Seroconversion occurred in
2.9% of HBsAg-positive participants and 3.3% of HBeAg-
positive participants; 40% of those with abnormal ALT

FIGURE 1. Virologic results and
proteinuria at weeks 24 and 48.
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normalized by week 48; which is lower than the percentage
seen in naive HBV-monoinfected populations and similar to
treatment-experienced coinfected populations.19–21 There were
no ALT flares, and assessments of other liver-related param-
eters did not suggest increased hepatic risk.

This study was open-label, with a small sample size and
no comparator group. Most participants had suppressed HBV
infection at baseline. Despite these limitations, this study
provides the first comprehensive assessment of the efficacy
of E/C/F/TAF against both HIV and HBV and a detailed
examination of both liver and renal endpoints relevant to the
safety of TAF-based regimens in HIV/HBV-coinfected adults.

In this first study in HIV/HBV-coinfected participants
with suppressed HIV infection, E/C/F/TAF was effective
against HIV and HBV, well tolerated, and demonstrated
improvements in renal and bone safety consistent with the
clinical profile of TAF. These data support the use of E/C/F/
TAF in treating HIV/HBV coinfections.
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