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“Well powered, phase-3, double-blinded, randomized studies provide the most rigorous evidence to drive
treatment guidelines. The week-48 virologic response rate (FDA-snapshot analysis) of 91.4% for
D/C/F/TAF was among the highest achieved by a STR in phase-3 trials (range 80-93%) of ART-naive
patients and higher than in prior phase-3 trials with darunavir.”

—Eron JJ, Orkin C, Gallant J, et al;
on behalf of the AMBER study group

ART=antiretroviral therapy; C=cobicistat; D=darunavir; F=emtricitabine; STR=single-tablet regimen; TAF=tenofovir alafenamide.

INDICATION

SYMTUZA™ is indicated as a complete regimen for the treatment of human immunodeficiency virus type 1 (HIV-1)
infection in adults:

» who have no prior antiretroviral treatment history or

* who are virologically suppressed (HIV-1 RNA less than 50 copies per mL) on a stable antiretroviral regimen for
at least 6 months and have no known substitutions associated with resistance to darunavir or tenofovir.

IMPORTANT SAFETY INFORMATION

BOXED WARNING: POST TREATMENT ACUTE EXACERBATION OF HEPATITIS B

* Severe acute exacerbations of hepatitis B (HBV) have been reported in patients who are coinfected
with HIV-1 and HBV and have discontinued products containing emtricitabine and/or tenofovir disoproxil
fumarate (TDF), and may occur with discontinuation of SYMTUZA™. Closely monitor hepatic function
with both clinical and laboratory follow-up for at least several months in patients who are coinfected
with HIV-1 and HBV and discontinue SYMTUZA™. If appropriate, anti-hepatitis B therapy may
be warranted.
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Study Design

Phase 3, randomized, double-blind, active-controlled, international, multicenter, noninferiority
study of SYMTUZA™ in treatment-naive patients

Treatment phase Single-arm phase

Treatment-Naive*
Adults (N=725)

DRV/c + FTC/TDF
(h=363)

Baseline Week 48 Week 96
Primary Endpoint

Study Objectives

Primary endpoint:
* Proportion of patients with VL <50 copies/mL at Week 48 (noninferiority margin 10% by FDA Snapshot)

Selected secondary endpoints:

* Postbaseline HIV-1 genotypic resistance through 48 weeks
« Safety and tolerability

*Randomization was stratified by VL and CD4+.
DRV/c=darunavir/cobicistat; FTC/TDF=emtricitabine/tenofovir disoproxil fumarate; VL=viral load.

IMPORTANT SAFETY INFORMATION (continued)

CONTRAINDICATIONS

* Do not coadminister SYMTUZA™ and the following drugs due to the potential for serious and/or life-threatening
events or loss of therapeutic effect: alfuzosin, carbamazepine, cisapride, colchicine (in patients with renal
and/or hepatic impairment), dronedarone, elbasvir/grazoprevir, ergot derivatives (such as: dihydroergotamine,
ergotamine, methylergonovine), lovastatin, lurasidone, oral midazolam, phenobarbital, phenytoin, pimozide,
ranolazine, rifampin, St. John's wort (Hypericum perforatum), sildenafil for pulmonary arterial hypertension,
simvastatin, and triazolam.

Please see additional Important Safety Information throughout and full
Prescribing Information, including Boxed WARNING, in pocket.
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Patient Characteristics

Demographics, n (%), unless stated

SYMTUZA™
(n=362)

Median age, years (IQR) 34 (27-42) 34 (27-42)
>50 10% (36) 9% (32)
Gender
Female 12% (44) 11% (41)
Male 88% (318) 89% (322)
Race
White 83% (300) 83% (300)
Black 11% (40) 11% (40)
Other 6% (22) 6% (23)
Ethnicity
Hispanic or Latino 14% (50) 12% (45)

Baseline disease characteristics

Median time since diagnosis, months (IQR)
Median log,, VL, copies/mL (IQR)

VL >100,000 copies/mL

Median CD4+ count, cells/ul (IQR)

CD4+ count <200 cells/ul

Median eGFR.;, mL/min Cockcroft-Gault (IQR)

5.73 (2.53-25.59)
44k (403-4.82)
17% (60)
461.5 (342-617)
6% (22)

119.3 (104.8-135.2)

4.30 (2.07-17.74)
457 (4.15-4.88)
19% (70)
440.0 (325-594)
8% (29)

118.4 (103.2-138.4)

Genotype at screening’ (n=361)* (n=362)*
>1 darunavir RAM 1% (3) 1% (4)
>] primary PIRAM 2% (7) 2% (8)
>1 NRTIRAM 5% (18) 4% (16)
>1 NNRTIRAM 15% (55) 17% (63)
TGenoSure® MG.

*One patient in each group had failed screening genotypes and were enrolled based on local genotypes.

eGFRg=estimated glomerular filtration rate based on creatinine clearance; IQR=interquartile range; NNRTI=non-nucleoside reverse transcriptase inhibitor; NRTI=nucleoside reverse
transcriptase inhibitor; Pl=protease inhibitor; RAM=resistance-associated mutation; VL=viral load.

IMPORTANT SAFETY INFORMATION (continued)

WARNINGS AND PRECAUTIONS

 Severe Acute Exacerbation of Hepatitis B in Patients Coinfected With HIV-1 and HBV: Patients with
HIV-1 should be tested for the presence of chronic HBV before initiating antiretroviral therapy. Severe acute
exacerbations of hepatitis B (e.g., liver decompensation and liver failure) have been reported in patients who
are coinfected with HIV-1 and HBV and have discontinued products containing emtricitabine and/or tenofovir

disoproxil fumarate, and may occur with discontinuation of SYMTUZA™,

Patients coinfected with HIV-1 and HBV who discontinue SYMTUZA™ should be closely

monitored with both clinical and laboratory follow-up for at least several months after \‘«
stopping treatment. If appropriate, anti-hepatitis B therapy may be warranted, especially 0
in patients with advanced liver disease or cirrhosis, since post-treatment exacerbation S ym tuza.

of hepatitis may lead to hepatic decompensation and liver failure. darunavir/cobicistat/emtricitabine/
tenofovir alafenamide tablets
3 800mg/150mg/200mg/10mg



Results: 91% Virologic Response Achieved in Treatment-Naive Patients

High rates of virologic response in treatment-naive patients at Week 48 (FDA Snapshot analysis)

91%
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Virologic response VL >50 copies/mL* No virologic data

(VL <50 copies/mL)

* Response rates were similar across subgroups, including age, gender, race, baseline CD4+ count, and baseline VL

0 patients developed treatment-emergent darunavir, primary Pl, or TAF mutations

DRV RAMs Primary Pl RAMs TAF RAMs
SYMTUZA™ (n=8/362)" 0 0 0
Control (n=6/363)" 0 0 0

* Only one patient receiving SYMTUZA™ was found to have M184l/V; this patient also had a transmitted K103N
mutation at screening

— M184V was detected pretreatment by deep sequencing (Illumina MiSeq) as a minority variant (9.4%)

*Last viral load in the week-48 window at least 50 copies/mL, or discontinuations for efficacy reasons, or premature discontinuations not because of efficacy,
adverse events, or death with a last viral load at least 50 copies/mL.

T0f patients with virologic failure, there were 7 in the SYMTUZA™ arm and 2 in the control with paired screening and postbaseline on-treatment genotypes available.

DRV=darunavir, NNRTI=non-nucleoside reverse transcriptase inhibitor; Pl=protease inhibitor; RAM=resistance-associated mutations; TAF=tenofovir alafenamide;
VL=viral load.

IMPORTANT SAFETY INFORMATION (continued)

» Hepatotoxicity: Drug-induced hepatitis and cases of liver injury, including some fatalities, have been reported in
patients receiving darunavir, a component of SYMTUZA™, Patients with pre-existing liver dysfunction, including
chronic active hepatitis B or C, have an increased risk for liver function abnormalities, including severe hepatic
adverse reactions.

Please see additional Important Safety Information throughout and full
Prescribing Information, including Boxed WARNING, in pocket.
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Tolerability

Most common adverse events at least possibly related to study drug in treatment-naive patients

(25% in either group)

SYMTUZA™ (n=362) Control (n=363)

The majority of
Diarrhea 9% 11% diarrhea episodes
related to SYMTUZA™
Rash 6% 4% were Grade 1 (7%) or
Grade 2 (2%)
Nausea 6% 10%

* Please refer to the full Prescribing Information for a complete list of adverse drug events

Rates of discontinuation due to adverse events

SYMTUZA™ (n=362)

Control (n=363)

2% 4%

* Only 1 patient in each group (0.3%) discontinued the study because of diarrhea

* There were no study drug-related CNS adverse events or discontinuations in >5% of patients

CNS=central nervous system.

IMPORTANT SAFETY INFORMATION (continued)

Appropriate laboratory testing should be conducted prior to initiating and during therapy with SYMTUZA™,
Evidence of new or worsening liver dysfunction (including clinically significant elevation of liver enzymes
and/or symptoms such as fatigue, anorexia, nausea, jaundice, dark urine, liver tenderness, and hepatomegaly)
should prompt consideration of interruption or discontinuation of SYMTUZA™.

* Severe Skin Reactions: In patients receiving darunavir, a component of SYMTUZA™, severe skin reactions
may occur. Stevens-Johnson syndrome was reported with darunavir coadministered with cobicistat in clinical
trials at a rate of 0.1%. During darunavir postmarketing experience, toxic epidermal necrolysis, drug rash

with eosinophilia and systemic symptoms (DRESS), and acute generalized exanthematous pustulosis have been
reported.

Discontinue SYMTUZA™ immediately if signs or symptoms of severe skin reactions develop These can include but
are not limited to severe rash or rash accompanied with fever, general malaise, fatigue, muscle or joint aches, blisters,
oral lesions, conjunctivitis, hepatitis, and/or eosinophilia.

e
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Important Safety Information (continued)

* Risk of Serious Adverse Reactions or Loss of Virologic Response Due to Drug Interactions: The concomitant
use of SYMTUZA™ and other drugs may result in known or potentially significant drug interactions, some of
which may lead to the loss of therapeutic effect of SYMTUZA™ and possible development of resistance or
possible clinically significant adverse reactions from greater exposures of concomitant drugs.

Consult the full Prescribing Information for potential drug interactions prior to and during SYMTUZA™ therapy,
review concomitant medications during SYMTUZA™ therapy, and monitor for the adverse reactions associated
with concomitant medications.

* Immune Reconstitution Syndrome, including the occurrence of autoimmune disorders with variable time to
onset, had been reported in patients treated with combination antiretroviral therapy.

* New Onset or Worsening Renal Impairment: Renal impairment, including cases of acute renal failure and
Fanconi syndrome, has been reported with the use of tenofovir prodrugs. SYMTUZA™ is not recommended
in patients with creatinine clearance below 30 mL per minute. Patients taking tenofovir prodrugs who have
impaired renal function and those taking nephrotoxic agents including nonsteroidal anti-inflammatory drugs are
at increased risk of developing renal-related adverse reactions.

In all patients, monitor serum creatinine, creatinine clearance, urine glucose, and urine protein prior to or when
initiating SYMTUZA™ and during therapy. In patients with chronic kidney disease, also assess serum phosphorus.
Discontinue SYMTUZA™ in patients who develop clinically significant decreases in renal function or evidence of
Fanconi syndrome.

Sulfa Allergy: Monitor patients with a known sulfonamide allergy after initiating SYMTUZA™.

Lactic Acidosis/Severe Hepatomegaly With Steatosis: Lactic acidosis and severe hepatomegaly with
steatosis, including fatal cases, have been reported with the use of nucleoside analogs, including emtricitabine,

a component of SYMTUZA™, and tenofovir disoproxil fumarate (TDF), another prodrug of tenofovir, alone or in
combination with other antiretrovirals. Discontinue SYMTUZA™ in any patient who develops clinical or laboratory
findings suggestive of lactic acidosis or pronounced hepatotoxicity.

* Diabetes Mellitus/Hyperglycemia: New-onset or exacerbations of pre-existing diabetes mellitus and
hyperglycemia have been reported in patients receiving protease inhibitors. Initiation or dose adjustments of
insulin or oral hypoglycemic agents may be required.

* Fat Redistribution: Redistribution and/or accumulation of body fat have been observed in patients receiving
antiretroviral therapy.

* Hemophilia: Increased bleeding in hemophiliacs has been reported in patients receiving protease inhibitors.

Please see additional Important Safety Information throughout and full
Prescribing Information, including Boxed WARNING, in pocket.

6



IMPORTANT SAFETY INFORMATION (continued)
ADVERSE REACTIONS

* The most common clinical adverse reactions (all grades) occurring in at least 2% of treatment-naive patients
were diarrhea, rash, nausea, fatigue, headache, abdominal discomfort, and flatulence. This is not a complete list

of all adverse drug reactions reported with the use of SYMTUZA™. Please refer to the full Prescribing Information
for a complete list of adverse drug reactions.

DRUG INTERACTIONS

* Consult the full Prescribing Information for SYMTUZA™ for information on significant drug interactions, including
clinical comments.

USE IN SPECIFIC POPULATIONS

* Pregnancy: SYMTUZA™ is not recommended for use during pregnancy because of substantially lower exposures
of darunavir and cobicistat during pregnancy.

SYMTUZA™ should not be initiated in pregnant individuals. An alternative regimen is recommended for
individuals who become pregnant during therapy with SYMTUZA™.

* Renal Impairment: SYMTUZA™ is not recommended in patients with severe renal impairment (creatinine
clearance below 30 mL per minute).

* Hepatic Impairment: SYMTUZA™ is not recommended for use in patients with severe hepatic impairment
(Child-Pugh Class C).

* Consult the full Prescribing Information for SYMTUZA™ for additional information on the Uses in
Specific Populations.

Please see additional Important Safety Information throughout and full Prescribing Information,
including Boxed WARNING, in pocket.

cp-62076v2
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the publication by scanning this code
or via this link: http://bit.do/Amber_Reprint

Summary

In treatment-naive patients:

* High virologic response
— 91% of patients using SYMTUZA™ achieved HIV-1 VL <50 copies/mL at Week 48

* (O patients developed treatment-emergent darunavir, primary PI, or TAF mutations*

* Discontinuations due to adverse events were lower for SYMTUZA™ (2%)
vs control (4%)

*Only 1 patient receiving SYMTUZA™ was found to have M1841/V; this patient also had a transmitted KI03N mutation at screening. M184V was detected pretreatment by deep sequencing
(Illumina MiSeq) as a minority variant (9.4%).

Pl=protease inhibitor; TAF=tenofovir alafenamide; VL=viral load.

INDICATION

SYMTUZA™ is indicated as a complete regimen for the treatment of human immunodeficiency virus type 1 (HIV-1)
infection in adults:
» who have no prior antiretroviral treatment history or

* who are virologically suppressed (HIV-1 RNA less than 50 copies per mL) on a stable antiretroviral regimen for
at least 6 months and have no known substitutions associated with resistance to darunavir or tenofovir.

IMPORTANT SAFETY INFORMATION

BOXED WARNING: POST TREATMENT ACUTE EXACERBATION OF HEPATITIS B

* Severe acute exacerbations of hepatitis B (HBV) have been reported in patients who are coinfected with
HIV-1 and HBV and have discontinued products containing emtricitabine and/or tenofovir disoproxil
fumarate (TDF), and may occur with discontinuation of SYMTUZA™. Closely monitor hepatic function with
both clinical and laboratory follow-up for at least several months in patients who are coinfected with
HIV-1 and HBV and discontinue SYMTUZA™. If appropriate, anti-hepatitis B therapy may be warranted.

Please see additional Important Safety Information throughout and full
Prescribing Information, including Boxed WARNING, in pocket.
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A week-48 randomized phase-3 trial of
darunavir/cobicistat/emtricitabine/tenofovir
alafenamide in treatment-naive HIV-1 patients

Joseph J. Eron?, Chloe Orkin®, Joel Gallant®, Jean-Michel Molina®,
Eugenia Negredo®, Andrea Antinori’, Anthony Mills®, Jacques Reynesh,
Erika Van Landuyti, Erkki Lathouwers', Veerle Hufkens',

John Jezorwski', Simon Varweggeli, Magda Opsnmeri,
on behalf of the AMBER study group

Obijectives: To investigate efficacy and safety of a single-tablet regimen of darunavir/
cobicistat/emtricitabine/tenofovir alafenamide ( D/C/RTAF) 8001 50¢/200/10 mg vs. dar-
unavir/cobicistat plus emtricitabine/tenofovir disoproxyl fumarate (TDF) (control) in
antiretroviral-treatment-naive, HIV-1-infected adults.

Design: Phase-3, randomized, active-controlled, double-blind, international, multi-
center, noninferiority study (NCT02431247).

Methods: Seven hundred and twenty-five participants were randomized (1:1) to
D/C/FTAF (362) or control (363). The primary objective was to demonstrate noninfer-
iority of D/CF/TAF vs. control for percentage viral load less than 50 copies/ml
(FDA-snapshot analysis) at 48 weeks (10% margin).
Results: At week 48, D/C/FTAFwas noninferior to control (91,4 vs. 88.4% achieved viral
load <50 copies/ml, respectively; difference 2.7%; 95% Cl —1.6to 7.1; P <0.0001), with
4.4 vs, 3.3% of patients, respectively, having viral load greater or equal to 50 copies/m|.
Mo treatment-emergent mutations associated with darunavir or TARTDF resistance were
observed in either group. One patient (DVC/FTAF was identified with M1 841V conferring
resistance to emtricitabine. Incidences of grades 3 and 4 adverse events (5 vs. 6%, serious
adverse events (5 vs. 6% and adverse event-related discontinuations {2 vs. 4%) were low
and similar between groups. Mean decrease in urine protein/creatinine ratio was greater
with D/C/F/TAF than control (—22.42 vs. —10.34mg/g, P=0.033). Mean percentage
change in bone mineral density with D/C/FTAF vs. control was 0.21 vs. —2.73%,
P<0.0001 (hip), —0.68 vs. —238%, P=0004 (lumbar spine), and —0.26 wvs.
—2.97%, F<0.0001 (femoral neck). Median change from baseline in total choles-
terol/HDL-cholesteral ratio was 0.20 vs. 0.08, P=0.036.
Conclusion: DIC/FTAF achieved a high virologic suppression rate (91.4%) and was
noninferior to darunavir/cobicistat with FTDF. DIC/HETAF also demonstrated the bone
and renal safety advantages of TAF in combination with darunavir/cobicistat.
Copyright & 2018 The Author{s). Published by Wolters Kluwer Haalth, Inc.
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Introduction

Combination antiretroviral therapy (ART) regimens for
HIV-1-infected patients are now more effective, safe and
convenient. However, trearment adherence, emergence
of resistant virus with virologic failure, and tolerability
remain important challenges [1]. Convenient once-daily,
single-tablet regimens (STR) can facilitate treatment
adherence and improve treatment effectiveness [2,3].

Since its initial approval in 2006, substantial clinical trial
data and clinical experience with darmunavir have
accumulared, demonstrating the potent and durable
virologic response, high genetic barrier to resistance, and
favorable safety profile in ART-naive, HIV-1-infected
patients [45]. A substantial proportion of newly
diagnosed patients in the United States and BEurope are
treated with a boosted protease inhibitor [6,7], and
darunavir is the recommended protease inhibitor in
treatment guidelines [E—10]. United States guidelines
recommend two nucleoside or nucleotide analogue
reverse transcriptase inhibitors (NRTIs) combined with
an integrase strand transfer inhibitor (INSTI), or in
certain dinical sitnations boosted darunavir 800 mg once
daily or a nonnucleoside reverse transcriptase inhibitor
(ININRTT) [8,9]. Boosted darunavir is recommended for
patients with uncertain adherence, those who require a
regimen with a high-resistance barrier, or those patients
without available resistance results [8]. European guide-
lines recommend two NRTE combined with either an
INSTI, boosted darunavir or an WINRTI for all ART-
naive patients [10], with both darunavir and atazanavir as
recommended protease inhibitors in the BHIVA guide-
lines [11].

Phase-3 studies have established the noninferior antiviral
efficacy and improved renal and bone safety of ART
regimens containing tenofovir alafenamide (TAF), a
newer tenofovir prodrug, s tenofovir disoproxil
fumarate (TDE), combined with different third agents
[12,13], making TAF an optimal backbone component.

Darunavir/cobicstat/emtricitabinetenofovir - alafenamide
(D/C/E/TAF) 800/150/200/10mg is the first and only
once-daily protease inhibitor-containing STR. in develop-
ment, combining the antviral efficacy, and resistance
barrier of darunavir with the safety of TAE D/C/F/TAF
was approved for use in Europe in September 2017, and
i iwestigational and currently undergoing regulatory
review in the United States. D/C/F/TAFis being evaluated
in two international, andomized, phase-3 studies: AMBER
(NCT(02431247) in ARTnaive, HIV-1-infected aduls,
and EMERALD (NCTO02269917) in  treatment-

experienced adults with wirologically suppressed HIV
infection [14]. We present the 48-week primary analysis of
AMBER.,, which evaluated D/C/F/TAF wvs. daranavir/
cobidstatincombinadon withemeddabine TD F(F/TDF).

Methods

Study design

AMBER. (TMCT14FD2HTX3001; ClinicalTrials gov
NCT02431247; EudeaCT 2015-000754-38) is a
phase-3, randomized. active-controlled. double-blind,
noninferiority study being conducted at 121 sites across
10 countries in North America (USA, Canada) and
Europe (Belgium, France, Germany, TIraly, Poland,
Russia, Spain, UK). The trial included a ~30-day
screening period (up to <6 weeks) and a 48-week
treatment pm'io-d, In addition, all patients continue to
receive D/C/F/TAF in an open-label, single-arm
treatment phase up to week 96, and then in a roll-over
extension phase.

Participants were randomized (1:1) using a compurter-
generated interactive web-response system to receive
D/C/BE/TAF 800/150/200/10mg (g.d.) daily or dar-
unavir/cobicistat 800/150mg fixed-dose combination
(FDC) co-administered with F/TDF 2007300 mg FDC
daily (control). Participants received placebo tablets
matching the alternative treatment — three tablets in
total — and were instructed to take all study drogs and
matching placebo tablets with food at approximately the
same time each morning. Randomization was stratified
by screening viral load (< or =100000 copies/ml) and
CD4" cell count (< or =200 cells/pl).

The trial was conducted in accordance with the principles
of Good Clinical Practice and Dedaration of Helsinki.
The protocol and amendments were reviewed and
approved by an institutional review board or independent
ethics commirtee. All study participants provided written
informed consent.

Study population

Eligible patients were treatment-naive, HIV-1-infected
adults (=18 vears) with a screening plasma viral load at
least 1000 copies/ml, CD4" cell count greater than
50 cells/pd, genotypic sensitivity to darunavir, emtrici-
tabine, and tenofovir (GenoSure MG HIV-1 protease/
reverse transcriptase genotype assay; Monogram Bios-
ciences, South San Frandsco, California, USA), and an
estimated glomerular filtration rate based on serum




D/C/F/TAF in treatment-naive adults Eron et al.

creatinine (eGFR. ) at least 70 ml/min (Cockeroft—Ganl
formula) [15]. Main exclusion criteria included diagnosis
of a new AIDS-defining condition within 30 days prior
to screening, hepatitis B or C coinfection, clinically
significant disease (e.g. malignancy, severe infections), and
pregnancy or breastfeeding in women. Medications or
herbal supplements known or suspected to have drug
interactions with the investigational medications were
disallowed.

Main study assessments and outcomes

Study visits were at baseline, weeks 2, 4, 8, and 12, and
then every 12 weeks until week 96. Adverse events were
graded according to the Division of AIDS grading table
[16] and coded using the Medical Dictionary for
Reegulatory Activities (version 19.1). At each visit, urine
and blood samples were collected for plasma viral load
(COBAS AmpliPrep/COBAS TagMan HIV-1 Test,
V2.0; Roche Diagnostics, Basel, Switzerland) and
CD47 cell count determinations, biochemistry, hema-
tology, urinalyvsis and urine chemistry, serum cystatin O
for calculating eGFR.: [Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) formula)
[17], and serum creatinine for calculating eGFR
(Cockcroft—Gault formula and CED-EPI formula)
[15.17]. Treatment adherence wa monitored at each
visit (except week 2) by drug accountabilicy (pill count
and patient log booklet). The renal proteinuria
biomarkers, urinary retinol-binding protein (RBP),
and beta-2-microglobulin were measured at baseline,
weeks 2, 4, 12, 24, and 48 in the fasted state. Fasted
metabolic profile assessments (total, high-density lipo-
protein [HDL]-cholesterol and low-density lipoprotein
[LDL]-cholesterol, triglycerides) were performed at
baseline, weeks 24 and 48. Pharmacokinetic sampling
was performed at weeks 2, 4, B, 12, 24, 36, 48, and
study endpoint.

Protocol-defined virologic failure (PDVF) was defined as
virologic nonresponse (viral load <1 logyg reduction from
baseline and =50 copies/ml at week 8, confirmed at next
visit) or virologic rebound (confirmed wiral load
=50 copies/ml after confirmed, consecutive viral load
<50 copies/ml or confirmed viral load >1 log, increase
from the nadir) and/or viremia at the final time point
(viral load Z400copies/ml at smdy endpoint or stady
discontinuation after week 8). Post screening resistance
testing (PhenoSense GT) was performed on samples from
patients with PDVF and viral load greater or equal to
400 copies/ml at time of failure (preferably confirmed, or
otherwise unconfirmed) or at later time points.

The primary objective was the noninferiority evaluation
of DY/C/F/TAF vs. darunavir/cobicistat co-administered
with F/TDFin the proportion of patients with viral load
less than 50copies/ml (response rate) by the Food and
Drug Administration (FDA)-snapshotanalysis at week 48,

Secondary outcomes included proportion of patients with
viral load <20 and <200 copies/ml (FDA-snapshot
analysis) and viral load< 50 copies/ml (time-to-loss-of
virologic-response algorithm) at week 48; changes from
baseline in logg viral load and CD4" cell count;
antiretroviral resistance development in PDVFs; safety
and tolerability through 48 weeks; changes from baseline
at week 48 in serum creatinine, eGFR, eGFR ., and
ratios of total urine protein, urine albumin, urine RBE
and beta-2-microglobulin to creatinine (UPCR, UACR,,
RPB:Cr, and B2M:Cr, respectively).

Bone investigation substudy

The bone investigation substudy was performed at
selected study sites in consenting participants from both
randomization groups. Endpoints at weeks 24 and 48
were percentage changes from baseline in spine, hip, and
femoral neck bone mineral density (BMD; measured by
dualenergy X-ray absorptiometry scans); changes in
asociated T score (normal BMD defined as a T score
=—1; osteopenia as a T score from >—2.5 to <—1;and
osteoporosis as a T score << —2.5); and changes in bone
biomarkers, alkaline phosphatase (ALP), procollagen type
M-terminal propeptide (PINP), C-type collagen
sequence (CTX), parathyroid hormone (PTH), and
25-hydroxy vitamin (25[OH]D), measured in the fasted
state.

Statistical analysis

The week-48 primary analysis was performed on the
intent-to-treat population (constituting all patients who
were randomized and received at least one dose of study
drug). A per-protocol analysis was abo performed,
excluding patients with major protocol violations or
other predefined criteria that potentially affected efficacy.
Data analysis was performed using SAS software (SAS
Institute, Inc, Cary, North Carolina, USA) version 9.2,

Assuming a response rate of B0 at week 48 (FDA-
snapshot analysis) for both treatment groups, 335 patients
needed to be enrolled in each group to establish
noninferiority of D/C/F/TAF to control, with a
noninferiority margin of 10% at 90% power and a
one-sided significance level of 2.5%. For the bone
investigation substudy, at least 85 patients per treatment
group were required to detect an absolute difference
berween groups in BMD) of at least 2% with %% poswer,
assuming a 4% inter-subject variabilicy and a one-sided
significance level of 2.5%.

MNoninferiority of D/C/F/TAF to control would be
demonstrated if the lower limit of the two-sided 95%
confidence interval (CI) of the stratum-adjusted {vieal
load <100000 or >100000 copies/ml and CD4" cell
count <200 or =200 cells /pl) Mantel-Haenszel differ-
ence berween treatment groups (D/C/F/TAF minus
control) in the week-48 response rate was greater than
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—1084%. Superiority would be established if the lower limit
of the 95% CI was greater than 0.

The difference between groups in least square mean
(LSM) change from baseline at week 48 in CD4™ cell
count and associated 95% Cls were constructed using
analysis of covariance (ANCOVA), induding CD4™ cell
count at baseline 2 a continuous covariate. In patients
who discontinued, CD4% cell count wvalues after
discontinuation were imputed with the baseline value
(noncompleter = failure). For other missing values, the
last observation was carried forward.

Baseline and postbaseline HIV-1 genotypes were analyzed
for protease resistance-associated mutations (RAMs)
[including International Antiviral Society (IAS)—USA
primary PI RAMs] and reverse transcriptase FLAM:
(inchading TAS-TJSA NWRTI RAM: and IAS-USA
NIMNRTI RAMs), as well as specific RAMs to the study
drugs [18]. Antiretroviral sensitiviry, based on the
genotype/phenotype report, was also assessed.

Within-treatment comparisons of mean changes from
baseline in renal and bone biomarkers, and fasting lipids
Were performed using the Wilcoxon signed-rank test.
Berween-treatment comparisons were assessed using the

Wilcowon rank-sum test. Berween-treatment differences
in change from baseline in serum creatinine, eGFR., and
BMD were tested using ANCOVA, including treatment
as a factor and corresponding baseline values as covariates.

Results

Patient disposition and baseline characteristics
The study began on 6 July 2015, and the cut—off date for
the week-48 primary analysis was 13 March 2017. Of 866
screened patients, 725 were randomized and included
in the intent-to-treat population (Fig. 1); 362 received
D/C/F/TAF and 363 received darunavir/ cobicistat with
F/TDE

Through 48 weeks, 93.6% (339/362) of patients in the
D C/F/TAF group and 92.3% (335/363) in the control
group completed therapy (Fig. 1). The most common
reasons for discontinuing the study, a reported by the
investigators, were adverse events, withdrawn consent,
and loss to ollow-up.

Baseline characteristics were balanced between the two
groups (Table 1). Median age was 34 vears, 88% were

866 patients screened
+ 141 not randomized, not treated
725 randomized and
traatad®
i '
362 randomized to 363 "‘“"‘:;’“d to
receive DIC/FITAF e
23 discontinued” 28 discontinued®
B dueto AEs
15 due to AEs
5 lost to follow-up
5 lost to follow-up
4“““!"‘ mlm“‘ n il 6 withdrew consent
ph 1 death®
PR n-acdhiteu 1 other
2 other
N N
339 continued through week 48 335 continued through week 48

Fig. 1. Patient disposition through 48 weeks. AE, adverse event; Control regimen, darunavir/cobicistat with emtricitabine/
tenafovir disoproxil fumarate once daily, DVCFTAF, damnavircobicistat/emtricitabine/tenofovir alafenamide once daily.
‘Received at least one dose of study medication. ®Based upon the ‘Trial Termination® electronic case report form page as
reported by the investigators. Reasons for discontinuation may not match those reported in Supplementary Table 1, http//
links. bwow com/QAD/B260 because patients may have viral load data within the week-48 window, which was used to determine
the FDA-snapshot category. “*Ococurred in the follow-up phase (11 days after last study drug intake). FDA, Food and Drug

Administration.
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Table 1. Patient baseline demographics and disease characteristics.

DVC/FTAF B0 50/
20010 mg once daily,  Control regimen, Total,

Demographics, n (%), unless stated N=1362 N=363 N=725
Median age (IQR), years 34 (27-43) 34 (27-42) 34 (27-42)

More than 50 36 (10} 32 (9) 68 (9)
Ciender

Female 44 (12) 41 (11} 85 (12}

Male 318 (BB} 327 (89) &40 (B8)
Race

White 300 (83) 300 (83) 600 (83)

Blackidfrican-American 40(11) 40 (11} BO{11)

COther 1116 23 (6} 45 (6)
Ethnicity

Hispanic or Latino 50 {14) 45 (12) 95 {13}

Baseline disease charackeristics
Median (IR} time since diagnosis, months
Median (IQR) logy, viral load, copies/ml
Viral load at least 100000 copiesfml, n (%)
Median (R} C047 cell count, cells/pl
CD4* cell count less than 200 cellsful, n (%)
Median (IQR) eGFR,, mlfmin (Cockorofi- Gault)
Genotype® at screening, n (%) [18]
At least one darunavir resistance-associated mutation

At least one primary protease inhibitor resistance-associated mutation

At least one MRTI resistance-associated mutation
At least one NNRTI resistance-associated mutation

5.73 (2.53-15.59)
4.44 (4.03-4.82)

4.30 (207-17.74)
4.57 (415—4.88)

4.3 (233-21.63)
457 (410-4.87)

60 (17) 70 (19) 130 (18}
4615 (347_617) 4400 {325-594) 453.0 (333-601)
22 (&) 29 (8) 51(7)
119.3 (104.8-1352)  118.4 (108.2-138.4) 1191 (104.4-136.5)
N=1361" N=362" N=71
i 4 (1) 70F
7 () 8(2) 15(2)
18(5) 16 (4) 34 (5
55 (15) 63 (17) 118 (16)°

Control regimen, darunavircohicistat plus emfricitabineftenofovir disoproxil fumarate once daily; DACF/TAF, darunavircobicistatemtricitabine/
tenofovir alafenamide once daily; e GFR,,, estimated glomerular rate based on serum creatinine; IR, interquartile mnge; N MRETI, nonnucleoside
analogue reverse transcriptase inhibitor; MRTI, nucleoside or nucleotide analogue reverse franscriptase inhibitor.

“GenoSune M.

B0ne patient in each group had failed screening genotypes and were enrolled based on local genoty pes.

“Six V111, one L33F.
The maost prevalent METI mutation: AB2V: 21/725 (2.9%).
*The most prevalent NNRTI mutation: K103N 26725 (3.6%).

men, 83 were white, and 18% had viral load at least
100 000 copies/ ml. Median baseline CD4 ™ cell count was
453 cells/pul.

As depicted by the protocol, at screening, all enrolled
participants demonstrated genotypic sensitivity to dar-
unavie, emtricitabine, and tenofovie based on the
genotype report. Few had viruses with at least one
darunavir RAMs (1%) or primary PI RAMs (2%) (Table
1). Mo FLAM: related to emitricitabine or TDE/ TAF were
detected. NNERTT and NRTI R AMs were detected in 16

and 5% of patients, respectively (Table 1).

Efficacy

In the primary amalysis of virologic response at week 48
(FDA-snapshot analysis), noninferiority of D/ C/F/TAF
[91.4% (331/362)] vs. control [B8.4% (321/363)] was
demonstrated (difference 2.7%; 95% CI —16 w 7.1;
P<0.0001; Fig. 2a and Supplemental Table 51, hrep://
linkslww.com/QAD/B260). A low proportion of
participants in the D/C/F/TAF group [4.4% (16/362)]
and control group [3.3% (12/363)] had a viral load greater
or equal to 50copies/ml at week 48 (FDA-snapshot
analysis).

Results from the per-protocol analysis confirmed
noninferiority of D/C/F/TAF [94% (327/348)] to

control [92.2% (317/344)] (difference 1.5%; 95% CI
—2.3to 5.2; P<20.0001), as did other sensitivity analyses
(Supplementary Table 2, hop://links.lww.com/QAD/
B260), Week-48 response rates (FDA-snapshot analysis)
were consistent across a range of patient subgroups
(Fig. 2b).

A similar proportion of patients in each group also
achieved a viral load <200 or <20 copies/ml (FDA-
snapshot analysis) at week 48 (Supplementary Table 2,
herp:/Ninks Twwocom/QADYB260).  LSM increases
(P=< 0.0001) from baseline in CD4" cell count (non-
completer = failure) at week 48 were 190.5 cells/pl for
D/C/F/TAF ws. 1720 cells/pl for control (P=0.213
between groups; Supplementary Table 2, hetp://links.
ww com//QAD/B260).

Virology

Through week 48, eight (D/C/F/TAF) and six (control)
participants had PDVE with paired screening and
postbaseline on-treatment genotypes available for seven
vs. two patients, respectively. No damunavie, primary
protease inhibitor, or TDFE/TAF B AMs emerged in any
patient. An M184V/T mutation associated with pheno-
typic resistance to emtricitabine and lamivudine was
identified in one patient receiving D/C/F/TAE This
patient harbored a KI103N mutation at screening,
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Difference (35% CIjb

(a) FDA-snapshot
100 1 o1.4% Favors Fawvors
Bt [;E‘:;‘E;‘] control  DICIFITAR
e B DICIF/TAF (N = 362)
— B0 A 5/
= & Control (N = 363)
o |
:! G0 L
z ,,,
s a/'/
=]
_E 40 4 : % -
i #
g /7§ i P = 0.0001
i
5 1
E 20 4 o / p
z 8.3%
§ 4.4% 3.3% 4.1% fn=1 |
4 {n= 16) n=13 in=15 7 1
g .//A LS = | ——
Virokgi WL 250 copiesmi Nowrologicoaa .0 B & 4 2 0 2 4 & B 10
FHPOES (A=K Deplvainl Percentage point difference
Difference {36% CI)
{DICIFITAF—contral)
Favors Faveors
4] Virologle response control DICIFITAF
Differance
nfM (%) N %)
Age, years
<50 SERIAE (91.7) 2977331 (B9.6) P S — 3.2 (1.4:80)
>50) 32136 (88.9) 2882 (B7.5) e % > 14(-155198)
Gender
Female 30/44 (BB B) 32141 (TRBD) = 108 {58 280)
Male ZH2/31B (91.8) 2B9/322 (B9.8) ——— 21{25 87
Race
White 276300 [02.0) 267300 {89.0) . a— 31,879
Black/Alfrican-American 34140 {85.0) 34140 (B5.0) *  0-169 169)
Other 21/22 (85.5) 2023 (BT.0) @ # B5(-114:293)
Bassline CD4*, eallsimm®
=200 16722 (72.7) 2520 (BA2) - ’ 135 [-37.B; B.6)
=200 246/340 (O06)  206/334 (PO E) —— 4(-04: 86)
Baseline VL. copiesim|
100,000 2781303 {91.7) 265/293 {90.4) — ey 1.3 (-3.4:6.1)
=100,000 E3/50 (80 &) S6/T0 (B0.0) —s DB{3XI2E)
= g = 35% Cl limit beyond x-ads ange 12 0 12

Fig. 2. Week-48 Food and Drug Administration-snapshot analysis (<50 copies/ml). (a} Virologic outcomes overall and {b)
subgroup analyses of week-48 response rates. Cl, confidence interval; control regimen, darunaviricobicistat with emitricitabine’
tencfovir disoproxil fumarate once daily; DAC/FTAF, darunavir/cobicistat/emtricitabineftencfovir alafenamide once daily; VL,
viral load. ®Last viral load in the week-48 window at least 50copies/ml, or discontinuations for efficacy reasons, or premature
discontinuations not because of efficacy, adverse events or death with a last viral load at least 50copies'ml. "Calculated with
Mantel-Haenszel test adjusting for screening viral load (< or > 100000 copies/ml} and CD4* cell count (< or =200 cells/ul). 5P

value for noninferiority at 10% margin,

indicaring transmitted NNRTI (efavirenz and nevirapine)
resistanice. Although the patient appeared to have good
adherence (>95% based on pill count), darunavir plasma
concentrations were low [32—192 ng/ml, except at week

4 (1440 ng/ml) ], indicatin g nonadherence that resulted in
the patient being discontinued from the study after week
48. All other participants had wirus that remained
susceptible to all drugs in the treatment regimens.



D/C/F/TAF in treatment-naive adults Eron et al.

Table 2. Treatment-emergent adverse events and laboratory abnormalifies through 48 weeks,

DACHTAF BOO/150/200/1 0mg once daily, N=362

Contral regimen, &= 363

Any adverse event regardless of causality

Any study drug-related adverse event

Any grade 3 or 4 adverse event regardless of causality
Any serious adverse event regardless of causality®
.ﬂu:l'l.-E'gE events leading to permanent discontinuation
Daath

1]

312 (86) 307 (B5)
126 (35) 151 {42)
19 (5) 22 {6)
17 (5) 21 {6)
7 16 (4)
1] (1]

Most common adverse events regardless of causality = 5% of patients in either group)
Diamrhea®
Headache

Masopharyngitis
Rash

Mausea

Upper respiratory fract infection
Fatigue

Syphilis

Osteopenia

Bronchitis

71(20) 66 (18)
47 {(13) 32 (9}
40(11) 3 g
329 25

28 (8) 45(12)
20 {6} 21 (6)
19(5) 18(5)
17 (5) 19(5)
17 (5) 27 (7}
14 {4) 19(5)

Mddverse events at least possibly related to study drug (5% of patients in either group)

Diarrhea®
Rash
Mausea
Median (R} change from baseline in fasting lipids at week 48
Total cholesterol (mg/dl)
HODL-cholesterol (mg/dl)
LD Lcholestml {rnig‘dljn
Triglycerides (mg/dl}
Total cholesterol/HOL cholesterol ratio

31 (9) 4001
22 (&) 14 (4}
20 {6} 36 (10)

286 (12810 47.3)
43(-1.2to 12.0)
17.4 (2.9 to 32.9/

23.9 (-3.0 o 58.5)8

0.20 (—0.28 to 067"

10.4 (—B.0 to 29.8)
1.5 (-39t 8.1}
5.0 (—10.8 to 19.0}
14.2 {(—12.0 to 40.7)
0.08 (—0.41 to 0.53)

Data are n (%) unless otherwise stated. Control regimen, darunavir'oobicistat plus emtricitabineftenofovir disoproxil fumarate once daily;
VORTAF, darunavir/cobicistat’emiriciabineftenofovir alafenamide once daily; HOL, high-density lipoproteir; IQR, interquartile range; LDL,
I -density lipoprotein.

“Considered study drug-related in 2ero(DACFTAF group) vs. six patients {1.7% control; rash andtoodc skin eruption in teo patients each, and bone
marmow edema and Stevens—|ohnson syndrome in one patient each).

BOWCIFTAF (=7} rash (n=4), generalized rash, maculopapular rash, diarrhea {n = 1 each); control (n= 16} rashlerythema in=7), tocic skin
eruption (n= 2}, neoplasms {n =2}, Stevens—|ohnson syndrome, diarrthea, bone mamrow edema, increased beta-2-microglobuling, and arthralgia (n
=1 each).

“One fewer patient in the DAC/RTAF group (compared with Fig. 1) had an adverse event assessed as leading to discontinuation as data are taken
from the adverse event electronic case report form (whether or not the drug was withdrawn), and the patient had interrupted treatment.

40Oine death occurred in the control arm, but in follow-up (not considered related to study drug).

*The majority of episodes of diarrhea were mild: grade 1: 16 vs. 13% (related: 7 vs. ®4) and grade 2: 4 vs. 5% (related: 2 vs. 2%).

e 0.00M (iotal cholesterol, HOL-cholesterol, LOL -cholesteral).
Ep— 0,001 {triglycerides).

"P=0.036 (total cholesterol/HDL-cholesterol rtig} for DVC/FTAF group vs. control group.

Adherence

Through week 48, 88.3% (264/299) vs. 88.3% (271/307)
of patients in the D/C/E/TAF and control groups,
respectively, were at least 95% adherent & measured by
pill count (all patients took three tablets daily based on the
study design).

Safety

Safery profiles were similar between groups (Table 2). Most
adverse events regardless of causality were grade 1 or 2. The
most common (Z5% in either group) study drug-related
adverse events through week 48 were diarrhea, rash, and
nausea (Table 2). All epiodes of study drug-related
diarrhea were mild or moderate (grade 1 or 2) and mostly
transient in duraton. Only one patient in each group
{0.3%) discontinued the study because of diarrhea. There
were no nervous system study drug-related adverse events
greater than 5% nor discontinuations in either group.

Feenal adverse events regardless of causality occurred in
2% (7/362) of D/C/F/TAF ws. 6% (21/363) of control
patients. Mo renal adverse events were suggestive of
treatment-emergent proximal renal tubulopathy and no
renal adverse events led to discontinuation.

Grades 3 and 4 adverse events regardless of causality,
seripus adverse events, and adverse event-related
discontinuations were rare (Table 2). The only grade
4 adverse event reported for at least two patients was
suicide attempt, reported in two (0.6%) patients in the
control group. There were no deaths during the
treatment phase in either group (Table 2). However,
one patient in the control group died following grade 4
sepsis in the ollow-up phase (11 davs after last study
drug intake), which was not considered related to study
drug (Fig. 1). Incidences and types of laboratory
abnormalities were similar in both treatment groups,
being mostly grade 1 or 2.
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Median changes from baseline at week 48 for fasting lipid
parameters were higher for D/C/F/TAF than control
(Table 2 and Supplementary Figure 1, heep/ Minks. lww.-
com/QADYB260). Changes in HDL-cholesterol favored
D/C/F/TAF and remaining lipid increases favored
control, with a small, statistically significant difference
in the change from baseline in total cholesterol/HDL-
cholesteral ratio berween groups. Six (1.7%) ws. two
(0.6%) patients, respectively, initiated a lipid-lowering
drug during the treatment period (P=0.1770 between
groups).

Serum creatinine increased from baseline to week 48 in
the D/C/F/TAF group (4.8 pmol/1), consistent with
cobicistat inhibition of creatinine tubular secretion [19],
but less so than in the control group (8.2 pmol/l;
P=0.0001, ANCOVA D/C/F/TAF vs. control). Con-
sequently, the mean decrease in eGFR_ (CKD-EPI
formula) at week 48 was les for D/C/F/TAF than
control (—5.9 vs. —9.3 ml/min per 1.73m’, respectively;
P 000001, ANCOVA; Fig. 3a), although mean eGFR
was within normal limis. However, mean eGFR_.,
(CKD-EPI formula) actually increased at week 48, and
the increase was greater for D/C/F/TAF than control
(5.3 ws. 2.9 ml/min per 1.73m?, respectively; P=0.001,
ANCOVA) (Fig. 3b).

At week 48, all quantitative measures demonstrated les
proteinuria for D/ C/F/TAF vs. control, as determined by
mean changes from baseline in UPCR. [—22.42 mg/g (SD
71.98) vs. —10.34 mg/ g(118.18), respectively; P= 0.033],
UACE. [-2.45mg g (23.81) vs. —0.58mg/g (68.93);
P=0.003], RBP:Cr [16.84 pg/e (317 31) vs. 40112 pg'e
(2688.91); P<0.0001], and B2M:Cr [—100.58 pg/g
(788.60) vs. 837.63 pg/g (6122.87); P < 0.0001].

Baseline characteristics in the bone investigation substudy
were well balanced berween the D/C/F/TAF (N=113)
and control (N=99) groups (Supplementary Table 3,
http:/ Mlinks.lww.com/QAD/B260). Hip, lumbar spine,
and femoral neck BMD from baseline to week 48 were
stable with D/C/F/TAF {mean percentage change (.21,
—0.68, and —0.26% at each site, respectively; Fig. 3),
whereas they decreased significantly at week 48 in the
control group [—2.73, —2.38, and —2.97%, respectively;
P< 0.0001 (hip and femoral neck) and P= 0.004 (spine)
for berween-treatment comparisons]. Fewer patients
receiving D/C/F/TAF had at least 3% decreases from
baseling in BMD at each site than in the control group.
More patients had at least 3% increases in the D/C/F/TAF
group (Supplementary Table 4, hop:/ /links ww.com/
QADVB260). A similar trend was seen for at least 5 and
at least 726 increases or decreases in BMD (Supplementary
Table 4, hetp://links. bwwicom/QAD /B260). At week 48, a
greater proportion of participants receiving D/C/F/TAF
had improvements in T score at each site than in the
control group, and a snaller proportion of participants
receiving D/C/F/TAF had worsening BMD  stams

(Supplementary  Table 4, http://links lwwcom/QAD/
B260). Fractures occurred infrequently and were not
different between groups [1.1% (4/362) D/C/F/TAF vs.
0.6% (2/363) control; P=10.451]; all were traumatic and
none were suspected to be oseoporotic. New antiosteo—
porotic treatment was started by 9/362 (2.5%5) vs. 16/363
(4.4%) patients, respectively, during the treatment phase.
Changes from haseline in bone biomarker levels (ALP
PINP, CTX, and PTH) suggested less bone tumover for
D/ C/F/TAF than control (Supplementary Figure 2, hregp:/ /
links. lwwcom/QAD/B260). 25[OH|D levels increased
from haseline in both groups.

Discussion

In this investigational phase-3; double-blinded, random-
ized, controlled trial, the D/C/F/TAF once-daily STR.
Was ﬁm]ﬂg‘i::a.]]’!.l' noninferior to darunavie/ cobicistat co-
administered with F/TDF in ART-naive patients.
Response rates were similar across age, sex, race, and
baseline HIV characteristics including CD47 cell count
less than 200cells/pl and wviral load greater than
100000 copies/ml.  Although TNSTI-hased regimens
have rapidly moved up in global treatment guidelines
[8—-10], there are still many patients who might benefit
from the established characteristics of the protease
inhibitor darunavir, such as high genetic barrier to
resistance, efficacy in the face of resistance and uncertain
adherence, provider comfort, and experience. Well
powered, phase-3, double-blinded, randomized studies
provide the most rigorous evidence to drive treatment
guidelines. The week-48 virclogic response rate (FDA-
snapshot analysis) of 91.4% for D/C/F/TAF was among
the highest achieved by a STR in phase-3 trials (range
80-93%) of ART-naive patients [12,20-26], and higher
than in prior phase-3 trials with darunavir [4,23,27 28].

Mo  treatment-emergent mutations associated  with
darunavir or tenofovir resistance were observed. Only
one patient (D/C/F/TAF) was found to have M1841/V,
cmlferrin.g resistance to emtricitabine; this patient also
had a transmitted K103N mutation at screening. M184V
was detected pretreatment by deep sequencing (Illumina
MiSeq) as a minority variant (9.4%). In addition, for this
patient, darunavir plasma concentrations were low and
much lower than the steady-state predose concentration
(692 ng/ml), indicating potential nonadherence, which
in fact resulted in discontinuation from the study The
observation of no darunavir phenotypic resistance and the
genotypic results are consistent with previous darunavir
studies [4,5,27 .29], co nﬁrm.ing the high resistance barrier
of darunavir-based initial ART with no emergence of
DEV resstance. D/C/F/TAF is the only STR in
development that combines the high barrier to resistance
of darmanavir with the F/TAF backbone. In this context,
D/C/F/TAF may have an important role for treating




D/C/F/TAF in treatment-naive adults Eron et al.

(a) eGFR,,

—+—DVC/FITAF (N = 340) === Cantrol regimen (N = 330)
B -

4 4

0

|
[a2]

| ..\

.ill'_-'i--

Maan (SE) change from basaline
in eGFR (mil'min/1 .73m?)
B

L
X}

024 B8 12 24 36 48
Time (weaks)

(©)Hip BMD
4 DIC/FITAF (N = 96) == Cortrol regimen (N= 85)
§c = 4R <0.0001 %P < 0,0001
E 11
=] . 10
En L e —— :
2 - T
# - -
B -
g3 2 Wi -
gﬁ 3 -4
=5 ]
0 12 24 % 48
Tima (weaks)

ie) Fernoral neck BMD

—+—DCIFTAF (N = 86) =8 Control regimen (N = 85)

f< b < 00001
B 1
E‘g 0 S— 1 - |'-|
g =1 "h"h ’ &
®e . S
-2 9 —
i R |
5 4
0 12 24 3B 48
Time (waeks)

(5) e GFR oy,

—+—DVCFTAF (N = 337) === Contrdl regimen (N= 328

P = 0.0

024 8 12 24 36 48

Time (weeks)

(d) Lumbar spine BMD

== DV CIFITAF (N = 95) = m= Coniral regimen (N = 85)

9 .
B <= 00001 B2 = 0004
1 4
0 T T T
~
-1 "‘\- _._—-——“-——4
i

=2 \.“‘ ,.-"i
-3 -~ ‘i P -
=4

0 12 24 a8 48

Tima (waaks)

EP < (.0001

Fig. 3. Mean change from baseline to week 48 in kidney and bone parameters. Mean change in (a) eGFR ; and (b) eGFR, ., was
based on serum concentrations and the Kidney Disease Epidemiology Collaboration formula. BMD of the (c) hip, (d) lumbar
spine, and (e} femoral neck was analyzed with dual energy X-ray absorptiometry. Bars show SE. ANCDVA, analysis of covariance;
BEMD, bone mineral density; Control regimen, darunavir/cobicistat with emtricitabine/tenofovir disoproxil fumarate once daily;
DACFTAF, darunavir'cobicistatemitricitabineftencfovir alafenamide once daily; eGFR,,, estimated glomerular filtration rate
based on serum creatinine; eGFR -, estimated glomerular filtration rate based onserum cystatin C; SE, standard error. * Pvalue for
between-treatment comparison estimated using ANCOVA, including treatment as a factor and corresponding baseline eGFR asa
covariate; within-group changes from baseline at week 48, P-< 0.0001 {(both groups for eGFR; and eGFR .. Bp value for
between-treatment comparison estimated using ANCOWVA, including treatment as a factor and baseline BMD as a covariate;
Within-group changes from baseline at week 48 at each site, P< 0.0001 (D/CFTAF); P= nonsignificant (control).

patients with uncertain adherence or who plan to start
treatment prior to the availability of resistance-testing
results [B]. Patients with ransmitted NNRTT and NRTI
resistance were included in the study. As D/ C/F/TAF

does not require HLA B#*5701 screening or hepatitis
of resistance testing before treatment imitiation, it
is currently being evaluated in a rapid initiation
protocol (NCT03227861). These characteristics suggest
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D/ C/F/TAF is a highly feasible option in a test and
treat serting or for very early treatment-naive patients
where rapid combinatdon ART inidaton could
be warranted.

Safery profiles were similar between the two treatment
groups. However, adverse event-related discontinuations
were lower for D/C/F/TAF (2%) than control (4%), and
similar to those reported in phase-3 studies of other
recently approved 5TRs [12,20-26]. The low incidences
and similar types of adverse events, grade 3 or 4 adverse
events, and serious adverse events between groups reflects
the well characterized safety profiles for darunavir and
cobicistat reported previously [4,27,29)]. Given the low
inddence of nervous system adverse events, D/ C/F/TAF
may be an important treatment option for ART-naive
patients at risk of nervous system adverse events, such as
insomnia and depression.

Less renal tubular proteinuria, and more favorable hip and
spine BMD for D/C/F/TAF compared with control are
consistent with TAF vs. TDF effects [12,13,29-31]. The
improvement in eGFR.. could reflect ART-related
improvement in HIV-associated renal impairment, as was
seen in the START study [32]. The favorable renal
tubular and BMD outcomes at the 48-week tome
point are reassuring, given the fact that the cumulative
adverse effects of TDF on renal and bone outcomes
have been greater whenever TDF was combined with
boosted protease inhibitors [33]. Median increases from
baseline in fasting lipids were higher for D/ C/F/TAF vs.
control, with the increaze in HD'L-cholesterol Ewoﬁng
D/C/F/TAF and remaining lipid increases favoring
control. There was a small, stadstically significant
difference in the total cholesterol/ HDL—cholesterol ratio
between groups. Differences in lipid iles were
because of the loss of the lipid-lowering effect of TDF
rather than an adverse effect of TAF or any other of the
components on lipids [12,13]

As in other recent phase-3 triaks in ART-naive patients
[20—-26], study limitations were nclusion of more than
8% white patients and a comparatively small proportion
of female or older (=50 years) participants or who had
high viral loads, The latter most likely reflects earlier
initation of ART based on current guideline recom-
mendations [B—11]. Phase-3 studies often lack power to
detect rare clinical safety events; however, the lrge
clinical safery database for darunavir and substantial
clinical experience counterbalance this limitation. Renal
and bone safet!.r were assessed using surrogate markers
rather than clinical events, and bone safery was assessed in
a smaller number of patients,

In conclusion, D/ C/F/TAF was nonin ferior to a regimen
of darunavir/cobicistat co-administered with F/TDF
at week 48, with a high virologic response (91.4%)
in ARTnamve, HIV-1l-infected adults. DJ/C/F/TAFE

was associated with a better bone and renal safety profile
than control, with few moderate, severe, or serious
adverse events. Changes in HDL-cholestero]l favored
D/C/F/TAF and remaining lipid increases favored
control. D/C/F/TAF & a novel STR. that combines the
known efficacy and high-genetic barrier to resistance of
darunavir with the safety advantages of TAF to provide a
new option for the treatment of ART-naive, HIV-1-
infected patients.
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