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Abstract: Objectives: Cobicistat (COBI) enhances atazanavir (ATV) pharmacokinetic parameters 

similarly to ritonavir (RTV) in both healthy volunteers and HIV-infected adults. Primary efficacy 

and safety outcomes of this Phase 3, international, randomized, double-blind, double-dummy, ac-

tive-controlled trial in HIV-1-infected treatment-naïve adults (GS-US-216-0114/NCT01108510) 

demonstrated that ATV+COBI was non-inferior to ATV+RTV, each in combination with emtricit-

abine/tenofovir disoproxil fumarate (FTC/TDF), at Weeks 48 and 144, with high rates of virologic 

success for both regimens (85.2% and 87.4%, respectively, at Week 48; and 72.1% and 74.1% at 

Week 144), and with comparable safety and tolerability. Here, we describe virologic response and 

treatment discontinuation by a wider range of subgroups than previously presented. 

Methods: Subgroup analyses by baseline CD4 count (≤200, 201-350, >350 cells/mm
3
), baseline 

HIV-1 RNA level (≤100,000, >100,000 copies/mL), race, sex, and age (<40, ≥40 years) evaluated 

ATV+COBI versus ATV+RTV univariate odds ratios (ORs) for virologic success (viral load <50 

copies/mL, intention-to-treat US Food and Drug Administration Snapshot algorithm) and discon-

tinuation due to adverse events (AEs) at Weeks 48 and 144. Of 692 patients randomized, 344 re-

ceived ATV+COBI and 348 ATV+RTV. 

Results: ATV+COBI versus ATV+RTV ORs for virologic success did not significantly differ by 

regimen overall at Weeks 48 and 144 (OR 0.90; 95% confidence interval [CI]: 0.64, 1.26) or within 

subgroups, except in females, for whom ATV+COBI was favored at Week 144 (OR 2.36; 95% CI: 

1.02, 5.47). However, there were more discontinuations due to withdrawal of consent and pregnan-

cies in females receiving ATV+RTV versus ATV+COBI. ORs for discontinuation due to AEs did 

not significantly differ by regimen overall at Weeks 48 and 144 (OR 0.98; 95% CI: 0.61, 1.58) or 

within subgroups. 

Conclusion: These findings indicate that both ATV+COBI and ATV+RTV, each with FTC/TDF, are ef-

fective and well-tolerated treatment options across a wide demographic range of HIV-infected patients.  

Keywords: Atazanavir, cobicistat, ritonavir, subgroup analysis, HIV-1, pharmacokinetic, virologic. 

1. INTRODUCTION 

Cobicistat (COBI) enhances all key pharmacokinetic pa-
rameters of atazanavir (ATV) similarly to ritonavir (RTV) in 
healthy volunteers and HIV-infected adults [1, 2]. 

Efficacy and safety outcomes of this Phase 3, interna-
tional, randomized, double-blind, active-controlled trial in 
HIV-1-infected treatment-naïve adults (GS-US-216-0114/ 
NCT01108510) were previously published [3, 4]. ATV+ 
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COBI was non-inferior to ATV+RTV, each in combination 
with emtricitabine/tenofovir disoproxil fumarate (FTC/TDF), 
at Weeks 48 and 144. Both regimens achieved high rates of 
virologic success with comparable safety and tolerability. 

With the introduction of a new antiretroviral pharma-
coenhancer, in addition to establishing efficacy and safety in 
primary analyses, it is important to explore whether out-
comes are consistent across patients with differing baseline 
demographic and disease characteristics. 

A previous analysis of this study at 48 weeks by race, 
age, sex, baseline CD4 count (≤350 and >350 cells/mm

3
), 

HIV-1 RNA level, and drug adherence did not identify dif-
ferences in virologic success between ATV+COBI and 
ATV+RTV within these subgroups [3]. 
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Here, we sought to confirm the similarity of outcomes be-

tween ATV+COBI and ATV+RTV by examining odds ratios 

(ORs) across a wider range of outcomes (virologic success, 

virologic failure, and discontinuation due to adverse events 

[AEs]), and in patients with more advanced HIV disease 

(baseline CD4 count ≤200 cells/mm
3
), high viral load (base-

line HIV-1 RNA ≥100,00 copies/mL [c/mL]) as well as in 

other relevant subgroups (race, age <40 vs. ≥40 years, and 

sex). 

2. METHODS 

A full description of study methods has been published 
previously [3]. 

2.1. Study Design 

This Phase 3, international, randomized, double-blind, 

double-dummy, active-controlled clinical trial was approved 

by institutional review boards at all investigative centers. 

Study participants were HIV-1-infected adults with a plasma 

HIV-1 RNA ≥5000 c/mL and without prior use of antiretro-

viral agents. Key inclusion criteria included an estimated 

glomerular filtration rate of at least 70 mL/min (estimated 

using the Cockcroft-Gault formula) and genotypic sensitivity 

to ATV, FTC, and TDF at screening. Eligible patients were 

randomized 1:1 to receive either COBI 150 mg or RTV 100 

mg and matching placebo, each administered once daily with 

ATV 300 mg in combination with FTC/TDF 200/300 mg. 

2.2. Post Hoc Subgroup Analyses 

The following subgroups were evaluated: baseline CD4 

count, defined as ≤200, 201-350, and >350 cells/mm
3
; base-

line viral load, defined as HIV-1 RNA <100,000 and ≥100,000 

c/mL; race, defined as white, black/African American, Asian, 

and other; age, defined as <40 and ≥40 years; and sex. 

The following outcomes were evaluated by subgroups at 

Weeks 48 and 144: virologic success, defined as the propor-

tion of patients with virologic suppression (HIV-1 RNA <50 

c/mL) using an intention-to-treat (ITT) algorithm and em-

ploying US Food and Drug Administration (FDA) Snapshot 

analysis; virologic failure, defined as the proportion of pa-

tients not achieving virologic suppression (HIV-1 RNA ≥50 

c/mL) using ITT FDA Snapshot analysis; and discontinua-

tion due to AEs. 

2.3. Statistical Analysis 

The proportions of patients with events were summarized 

by treatment group, overall and by subgroup. ATV+COBI 

versus ATV+RTV univariate ORs and associated 95% con-

fidence intervals (CIs) were calculated, overall and by sub-

group using the PROC FREQ procedure in SAS version 9.2 

(SAS Institute, Cary, NC, USA). 

These post hoc analyses were not powered for between-

subgroup comparisons, and no adjustments were made for 

multiple comparisons. 

 

3. RESULTS 

3.1. Patients 

Of 692 patients randomized and treated, 87.1% com-
pleted 48 weeks and 75.3% completed 144 weeks of  
treatment (Fig. 1). Demographic and baseline characteristics 
were balanced across the 2 randomized treatment groups  
(Table 1). 

 

Table 1.  Demographic and baseline characteristics. 

 ATV+COBI ATV+RTV 

 Overall number of patients 344 348 

 Age, n (%)   

 <40 years 209 (60.8) 205 (58.9) 

 ≥40 years 135 (39.2) 143 (41.1) 

 Sex, n (%)   

 Male 287 (83.4) 287 (82.5) 

 Female 57 (16.6) 61 (17.5) 

 Race, n (%)   

 White 198 (57.6) 215 (61.8) 

 Black/African American 65 (18.9) 63 (18.1) 

 Asian 44 (12.8) 37 (10.6) 

 Other 37 (10.8) 33 (9.5) 

 Baseline CD4 count, n (%)   

 ≤200 cells/mm3 60 (17.4) 57 (16.4) 

 201–350 cells/mm3 114 (33.1) 126 (36.2) 

 >350 cells/mm3 170 (49.4) 165 (47.4) 

 Baseline HIV-1 RNA, n (%)   

 <100,000 c/mL 212 (61.6) 205 (58.9) 

 ≥100,000 c/mL 132 (38.4) 143 (41.1) 

 

3.2. Virologic Success 

Overall, the proportions of patients achieving virologic 
success at Week 48 were 85.2% and 87.4% with 
ATV+COBI and ATV+RTV, respectively. Corresponding 
proportions at Week 144 were 72.1% and 74.1%, respec-
tively. 

No significant differences in ATV+COBI versus 
ATV+RTV univariate ORs for virologic success, overall or 
by subgroup, were observed at Week 48 (Fig. 2). However, 
at Week 144, ATV+COBI was favored for virologic success 
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Fig. (1). Patient disposition at randomization, at Week 48, and at Week 144. 
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Fig. (2). Proportions and univariate odds ratios (95% CI) for virologic success. 
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Table 2.  Reasons for discontinuation of study medication at Week 144 by treatment arm and by sex. 

 ATV+COBI ATV+RTV 

 Female Male Female Male 

Number of patients 57 287 61 287 

Reason for discontinuation, n (%)     

 Adverse event 5 (8.8) 33 (11.5) 7 (11.5) 32 (11.1) 

 Lost to follow-up 1 (1.8) 16 (5.6) 1 (1.6) 9 (3.1) 

 Investigator discretion 1 (1.8) 9 (3.1) 1 (1.6) 10 (3.5) 

 Withdrew consent 0 10 (3.5) 5 (8.2) 5 (1.7) 

 Patient noncompliance 0 6 (2.1) 1 (1.6) 6 (2.1) 

 Lack of efficacy 1 (1.8) 3 (1.0) 0 0 

 Pregnancy 1 (1.8) 0 7 (11.5) 0 

 Protocol violation 0 0 0 1 (0.3) 

 Death 0 0 0 0 

 

in females (Fig. 2); this was driven by more pregnancies in 

females receiving ATV+RTV (3 by Week 48 and an addi-

tional 4 during Weeks 48-144) versus in those receiving 

ATV+COBI (1 by Week 48), and by more discontinuations 

due to withdrawal of consent in females receiving 
ATV+RTV than in females receiving ATV+COBI (Table 2). 

3.3. Virologic Failure 

Overall, the proportions of patients with virologic failure 

at Week 48 were 5.8% and 4.0% with ATV+COBI and 

ATV+RTV, respectively. Corresponding proportions at 
Week 144 were 8.1% and 4.9%, respectively. 

ATV+COBI versus ATV+RTV univariate ORs for vi-

rologic failure did not indicate significant differences overall 
or by subgroup at both Week 48 and Week 144 (Table 3). 

3.4. Discontinuation Due to Adverse Events 

Overall, the proportions of patients discontinuing due to 

AEs at Week 48 were 7.3% and 7.2% with ATV+COBI and 

ATV+RTV, respectively. Corresponding proportions at 
Week 144 were 11.0% and 11.2%, respectively. 

Discontinuation due to AEs did not significantly differ by 

regimen within each subgroup at either Week 48 or at Week 
144 (Table 4). 

4. DISCUSSION 

This study is the only Phase 3, randomized, double-blind 
comparison of the use of COBI and RTV as pharmacoen-
hancers of a protease inhibitor (PI) in HIV-1-infected pa-
tients. High and durable virologic success rates were 
achieved with ATV+COBI and ATV+RTV (85.2% and 

87.4% at Week 48, and 72.1% and 74.1% at Week 144, re-
spectively) and virologic failure rates were low in each arm 
(5.8% and 4.0% at Week 48, and 8.1% and 4.9% at Week 
144, respectively). In this study, ATV and COBI were dosed 
as separate agents, but are now available as a Fixed-Dose 
Combination (FDC) [5, 6]. 

These results compare favorably with responses obtained 
in similar patients initiating therapy with the PI darunavir 
(DRV) plus COBI. In the single-arm, open-label Phase 3b 
GS-US-216-0130 study in patients receiving DRV+COBI 
(dosed as separate agents) with FTC/TDF, virologic success 
(FDA Snapshot) and protocol-defined virologic failure (FDA 
Snapshot) in the treatment-naïve subgroup were 83% and 8% 
at Week 48, respectively [7]. In the randomized, double-
blind, Phase 2 GS-US-299-0102 study in treatment-naïve 
patients receiving DRV+COBI (dosed as separate agents) 
plus FTC/TDF versus DRV/COBI/FTC/tenofovir alafena-
mide (as a single-tablet regimen), virologic success (FDA 
Snapshot) was achieved in 84.0% and 76.7%, and protocol-
defined virologic failure (FDA Snapshot) occurred in 12% 
and 16% at Week 48, respectively [8]. 

Given that high baseline HIV-1 RNA and low baseline 
CD4 count have been associated with poorer treatment re-
sponses with regimens containing older PIs such as saqui-
navir and lopinavir (LPV) [9-12], it is reassuring that in pa-
tients with a baseline HIV-1 RNA ≥100,000 c/mL, both 
ATV+COBI and ATV+RTV were associated with high pro-
portions of patients achieving virologic success at Week 48 
(86.4% and 86.0%, respectively) and Week 144 (71.2% and 
72.0%, respectively), and with low proportions experiencing 
virologic failure at Week 48 (7.6% and 4.9%, respectively) 
and Week 144 (10.6% and 4.9%, respectively). A similar 
response pattern was observed in patients with a baseline 
CD4 count ≤200 cells/mm

3
. 
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Table 3.  Proportions and univariate ORs (95% CI) for virologic failure.* 

Week 48 Week 144 

ATV+COBI ATV+RTV ATV+COBI vs. ATV+RTV ATV+COBI ATV+RTV ATV+COBI vs. ATV+RTV  

n/N (%) n/N (%) OR (95% CI) n/N (%) n/N (%) OR (95% CI) 

Overall 20/344 (5.8) 14/348 (4.0) 1.47 (0.73, 2.97) 28/344 (8.1) 17/348 (4.9) 1.73 (0.93, 3.21) 

Baseline CD4 count       

 ≤200 cells/mm3 5/60 (8.3) 2/57 (3.5) 2.50 (0.47, 13.44) 8/60 (13.3) 3/57 (5.3) 2.77 (0.70, 11.01) 

 201–350 cells/mm3 7/114 (6.1) 3/126 (2.4) 2.68 (0.68, 10.63) 10/114 (8.8) 4/126 (3.2) 2.93 (0.89, 9.63) 

 >350 cells/mm3 8/170 (4.7) 9/165 (5.5) 0.86 (0.32, 2.28) 10/170 (5.9) 10/165 (6.1) 0.97 (0.39, 2.39) 

Baseline HIV-1 RNA       

 <100,000 c/mL 10/212 (4.7) 7/205 (3.4) 1.40 (0.52, 3.75) 14/212 (6.6) 10/205 (4.9) 1.38 (0.60, 3.18) 

 ≥100,000 c/mL 10/132 (7.6) 7/143 (4.9) 1.59 (0.59, 4.31) 14/132 (10.6) 7/143 (4.9) 2.31 (0.90, 5.90) 

Race       

 White 10/198 (5.1) 5/215 (2.3) 2.23 (0.75, 6.65) 14/198 (7.1) 6/215 (2.8) 2.65 (1.00, 7.04) 

 Black/African American 7/65 (10.8) 6/63 (9.5) 1.15 (0.36, 3.62) 10/65 (15.4) 7/63 (11.1) 1.45 (0.52, 4.10) 

 Asian 1/44 (2.3) 1/37 (2.7) 0.84 (0.05, 13.86) 3/44 (6.8) 2/37 (5.4) 1.28 (0.20, 8.10) 

 Other 2/37 (5.4) 2/33 (6.1) 0.89 (0.12, 6.67) 1/37 (2.7) 2/33 (6.1) 0.43 (0.04, 4.98) 

Age       

 <40 years 15/209 (7.2) 10/205 (4.9) 1.51 (0.66, 3.44) 20/209 (9.6) 11/205 (5.4) 1.87 (0.87, 4.00) 

 ≥40 years 5/135 (3.7) 4/143 (2.8) 1.34 (0.35, 5.09) 8/135 (5.9) 6/143 (4.2) 1.44 (0.49, 4.26) 

Sex       

 Male 16/287 (5.6) 10/287 (3.5) 1.64 (0.73, 3.67) 22/287 (7.7) 14/287 (4.9) 1.62 (0.81, 3.23) 

 Female 4/57 (7.0) 4/61 (6.6) 1.08 (0.26, 4.52) 6/57 (10.5) 3/61 (4.9) 2.27 (0.54, 9.56) 

n = number of patients with event. N = total number of patients within each subgroup. *HIV-1 RNA ≥50 c/mL using intention-to-treat FDA Snapshot analysis. 

 
The high level of virologic responses with both 

ATV+COBI and ATV+RTV in treatment-naïve patients with 
high viral load at baseline compares favorably with re-
sponses obtained in similar patients initiating therapy with 
other commonly used boosted PIs. In the Phase 3 open-label 
CASTLE study, the proportion of patients with a baseline 
HIV-1 RNA ≥100,000 c/mL who achieved an HIV-1 RNA 
<50 c/mL (confirmed virologic response, non-comple- 
ter=failure) with ATV+RTV + FTC/TDF and with LPV/ 
RTV + FTC/TDF was 74% and 72%, respectively, at Week 
48 (overall proportions regardless of viral load, 78% and 
76%, respectively) [11], and 74% and 66%, respectively, at 
Week 96 (overall proportions regardless of viral load, 74% 
and 68%, respectively) [12]. Similar findings were evident in 
CASTLE for patients with CD4 counts <200 cells/mm

3
 at 

baseline [11, 12]. In the Phase 3 open-label ARTEMIS trial, 
the proportion of patients with a baseline HIV-1 RNA 
≥100,000 c/mL who achieved an HIV-1 RNA <50 c/mL 
(ITT-time to loss of virological response) with DRV/RTV + 
FTC/TDF and with LPV/RTV + FTC/TDF was 79% and 
67%, respectively, at Week 48 (overall proportions regard-
less of viral load, 84% and 78%, respectively) [13], 76% and 

63%, respectively at Week 96 (overall proportions regardless 
of viral load, 79% and 71%, respectively) [14], and 67.5% 
and 51.7%, respectively, at Week 192 (overall proportions 
regardless of viral load, 69% and 57%, respectively) [15]. 
Similar findings were observed in ARTEMIS for patients 
with CD4 counts <200 cells/mm

3
 at baseline [13-15]. In the 

overall population of GS-US-216-0130 (94.2% treatment-
naïve and 5.8% treatment-experienced without DRV resis-
tance-associated mutations), proportions with virologic suc-
cess and failure at Week 48 with DRV+COBI + FTC/TDF in 
patients with a baseline HIV-1 RNA >100,000 c/mL were 
80% and 15%, respectively (overall proportions regardless of 
viral load, 81% and 11%, respectively) [7]. In this same study, 
virologic success at Week 48 with DRV+COBI + FTC/TDF in 
treatment-naïve patients with a baseline HIV-1 RNA >100,000 
c/mL was 81% (overall proportion regardless of viral load, 
83%) [7]. In the Phase 3b open-label FLAMINGO trial, the 
proportion of patients with a baseline HIV-1 RNA >100,000 
c/mL who achieved an HIV-1 RNA <50 c/mL (FDA Snap-
shot) at Week 48 was 35/49 (71%) in those receiving 
DRV/RTV + FTC/TDF and 45/48 (94%) in those recei- 
ving dolutegravir (DTG) + FTC/TDF (overall proportions 
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Table 4.  Proportions and univariate ORs (95% CI) for discontinuation due to AEs. 

Week 48 Week 144 

ATV+COBI ATV+RTV ATV+COBI vs. ATV+RTV ATV+COBI ATV+RTV ATV+COBI vs. ATV+RTV  

n/N (%) n/N (%) OR (95% CI) n/N (%) n/N (%) OR (95% CI) 

Overall 25/344 (7.3) 25/348 (7.2) 1.01 (0.57, 1.80) 38/344 (11.0) 39/348 (11.2) 0.98 (0.61, 1.58) 

Baseline CD4 count       

 ≤200 cells/mm3 1/60 (1.7) 3/57 (5.3) 0.31 (0.03, 3.02) 3/60 (5.0) 6/57 (10.5) 0.45 (0.11, 1.88) 

 201–350 cells/mm3 6/114 (5.3) 9/126 (7.1) 0.72 (0.25, 2.10) 11/114 (9.6) 12/126 (9.5) 1.01 (0.43, 2.40) 

 >350 cells/mm3 18/170 (10.6) 13/165 (7.9) 1.38 (0.66, 2.93) 24/170 (14.1) 21/165 (12.7) 1.13 (0.60, 2.12) 

Baseline HIV-1 RNA       

 <100,000 c/mL 17/212 (8.0) 11/205 (5.4) 1.54 (0.70, 3.37) 23/212 (10.8) 18/205 (8.8) 1.26 (0.66, 2.42) 

 ≥100,000 c/mL 8/132 (6.1) 14/143 (9.8) 0.59 (0.24, 1.47) 15/132 (11.4) 21/143 (14.7) 0.74 (0.37, 1.51) 

Race       

 White 17/198 (8.6) 16/215 (7.4) 1.17 (0.57, 2.38) 28/198 (14.1) 28/215 (13.0) 1.10 (0.63, 1.93) 

 Black/African American 4/65 (6.2) 3/63 (4.8) 1.31 (0.28, 6.11) 6/65 (9.2) 5/63 (7.9) 1.18 (0.34, 4.08) 

 Asian 1/44 (2.3) 4/37 (10.8) 0.19 (0.02, 1.80) 1/44 (2.3) 4/37 (10.8) 0.19 (0.02, 1.80) 

 Other 3/37 (8.1) 2/33 (6.1) 1.37 (0.21, 8.74) 3/37 (8.1) 2/33 (6.1) 1.37 (0.21, 8.74) 

Age       

 <40 years 18/209 (8.6) 15/205 (7.3) 1.19 (0.59, 2.44) 25/209 (12.0) 19/205 (9.3) 1.33 (0.71, 2.50) 

 ≥40 years 7/135 (5.2) 10/143 (7.0) 0.73 (0.27, 1.97) 13/135 (9.6) 20/143 (14.0) 0.66 (0.31, 1.38) 

Sex       

 Male 20/287 (7.0) 20/287 (7.0) 1.00 (0.53, 1.90) 33/287 (11.5) 32/287 (11.1) 1.04 (0.62, 1.74) 

 Female 5/57 (8.8) 5/61 (8.2) 1.08 (0.30, 3.94) 5/57 (8.8) 7/61 (11.5) 0.74 (0.22, 2.49) 

n = number of patients with event. N = total number of patients within each subgroup. 

 
regardless of viral load, 132/162 [81%] and 146/163 [90%], 
respectively) [16; Supplementary Appendix Fig. 2]. At Week 
96, proportions with virologic success were 52% and 82% in 
patients with a baseline HIV-1 RNA >100,000 c/mL receiving 
DRV/RTV + FTC/TDF or abacavir (ABC)/lamivudine (3TC) 
and DTG + FTC/TDF or ABC/3TC, respectively (overall pro-
portions regardless of viral load, 68% and 80%, respectively) 
[17]. In the AIDS Clinical Trial Group (ACTG) A5257 Phase 
3, open-label, randomized study of ATV/RTV versus ralte-
gravir (RAL) versus DRV/RTV, each in combination with 
FTC/TDF, the cumulative probabilities of virologic failure at 
Week 96 (defined as time to a confirmed HIV-1 RNA level > 
1000 c/mL at or after 16 weeks and before 24 weeks or > 200 
c/mL at or after 24 weeks) in patients with a baseline HIV-1 
RNA >100,000 c/mL were not significantly different between 
treatment groups [18]. Overall, regardless of viral load, the 
cumulative probabilities of virologic failure at Week 96 were 
12.6% in the ATV+RTV group, 9.0% in the RAL group, and 
14.9% in the DRV+RAL group; for all pairwise treatment 
comparisons, the 97.5% CIs fell within the prespecified 
equivalence bound of ±10%, indicating equivalence of the 3 

regimens for virologic failure. However, tolerability failure 
was higher for ATV+RTV versus RAL or versus DRV+RTV, 
which was driven by a higher rate of study discontinuation due 
to hyperbilirubinemia in the ATV+RTV group [18]. 

Although caution is necessary when making comparisons 

between studies with differing designs and study popula-

tions, the higher rate of virologic success with ATV+RTV at 

Week 48 in the current study (86%) versus that with 

DRV+RTV in ARTEMIS (79%) and FLAMINGO (71%) in 

patients with baseline HIV-1 RNA >100,000 c/mL could 

potentially be accounted for by the differing pharmacokinetic 

profiles of ATV+RTV and DRV+RTV. Patients with high 

viral load would be particularly vulnerable to episodes of 

subtherapeutic drug concentration. In healthy volunteers, on 

cessation of therapy, the proportions with drug levels below 

target concentrations at 30, 36, 40, and 48 hours post-dose 

were 0%, 47%, 71%, and 88%, respectively, for ATV+RTV 

(n=17) and 6%, 47%, 82%, and 94% respectively, for 

DRV+RTV (n=17) [19]. These data suggest a greater phar-

macokinetic forgiveness with ATV+RTV than DRV+RTV. 
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Furthermore, if RTV is missed, DRV exposure is poor, 

whereas ATV can be dosed once daily unboosted, potentially 
resulting in less consequence to partial non-adherence. 

With similar caveats about cross-study comparisons, the 
higher rate of virologic success with ATV+COBI at Week 48 in 
the current study (86.4%) versus that with DRV+COBI in GS-
US-216-0130 (81%) could potentially be accounted for by the 
differing pharmacokinetic profiles of ATV+COBI and 
DRV+COBI. In a pharmacokinetic substudy of GS-US-216-
0114, ATV+COBI versus ATV+RTV pharmacokinetic parame-
ters were comparable; specifically, the mean ratio for ATV Cτ 
(concentration at the end of the dosing interval) was 0.94 [6]. In 
contrast, DRV minimum concentrations were reduced when 
DRV was administered with COBI as separate agents (geomet-
ric mean ratio 0.69; 90% CI: 0.59, 0.82) [20] or as an FDC 
(least squares mean ratio 0.74; 90% CI: 0.63, 0.86) [21] versus 
administration with RTV in healthy volunteers. Although there 
are no direct comparative pharmacokinetic data with 
DRV+COBI versus DRV+RTV in patients with HIV infection, 
these data suggest that DRV concentrations are lower when 
DRV is administered with COBI versus RTV [22]. 

In the current study, ATV+COBI was favored for virologic 
success in females at Week 144 only. However, this appeared 
to be driven by more discontinuations due to withdrawal of 
consent and more pregnancies in females receiving 
ATV+RTV versus ATV+COBI. Females of childbearing po-
tential were required to utilize 2 forms of highly effective con-
traception, one of which had to be an effective barrier method, 
from screening through to 30 days after the last dose of study 
drug. Pregnancy status was monitored at each study visit with 
urinary pregnancy tests. In GS-US-236-0103, which compared 
elvitegravir/COBI/FTC/TDF with ATV+RTV plus FTC/TDF, 
there were similar numbers of pregnancies in each treatment 
arm by 144 weeks [23]. Additionally, drug-drug interactions 
of ATV+RTV with hormonal contraceptives are well de-
scribed and dosing recommendations exist [1]. Therefore, the 
excess of pregnancies in the ATV+RTV arm of the current 
study is likely to have occurred by chance. Thus, it is unlikely 
that ATV+COBI is more effective than ATV+RTV in fe-
males.  

Discontinuation of study therapy due to AEs through 
Week 48 and Week 144 was similar between the 
ATV+COBI and ATV+RTV arms, regardless of subgroup. 
Notably, discontinuation due to AEs with ATV in the current 
study at Week 144 (11.1%), which included discontinuation 
due to hyperbilirubinemia, was lower than that reported in 
ACTG A5257 at Week 96 (15.7%) [18]. 

Limitations of this post hoc analysis were that it was not 
powered for between-subgroup comparisons, and no adjust-
ments were made for multiple comparisons. 

CONCLUSION 

In this post hoc subgroup analysis, virologic success was 
high and virologic failure was low, and both were similar 
between the ATV+COBI and ATV+RTV groups at Weeks 
48 and 144, regardless of race, sex, age, and baseline CD4 
count or HIV-1 RNA level. The efficacy, safety, and toler-
ability (overall and by subgroups) of both ATV+COBI and 
ATV+RTV, each in combination with FTC/TDF, support 

their use as effective treatment options for HIV-infected pa-
tients. 
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