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Abstract

Objective: Characterize virologic and immunologic outcomes of INSTI-based antiretroviral
therapy (ART) in experienced patients with and without virologic failure.

Design: Prospective clinical cohort.

Methods: ART-experienced, INSTI-naive participants in the University of North Carolina Center
for AIDS Research HIV Clinical Cohort (UCHCC) initiating an INSTI-containing regimen 2007—
2016 were followed from INSTI initiation (baseline) to the earliest of: outcome of interest, loss to
follow-up (LTFU, one year without clinical visit), or death. Outcomes of interest were virologic
failure (VF, first of two consecutive viral loads [VL] =200 copies/mL >2 weeks apart, or one
VL=200 before LTFU) and immune recovery (first CD4=500 cells/uL). Patients with baseline
VL>50 were given 24 weeks before meeting VF criteria. Kaplan Meier curves and Cox
proportional hazards models compared INSTI regimens and patient characteristics.

Results: Of 773 patients, 32% were women, 59% African-American, and 42% had a VL=50 at
INSTI initiation. After two years, 5% of patients with baseline VL <50 experienced VVF, compared
to 35% of patients with baseline VL=50 (/<0.01). Among patients with baseline VL<50,
dolutegravir/NRTIs was associated with longer time to VF (adjusted hazard ratio [aHR] 0.11, 95%
confidence interval [C1] 0.01, 0.80), while among patients with baseline VL>50, raltegravir/NRTIs
was associated with longer time to VF (aHR 0.35, 95% CI 0.18, 0.68), both compared to
elvitegravir/NRTIs. After five years suppressed, irrespective of baseline VL, 61% of patients
experienced immune recovery.

Conclusions: In this cohort, INSTI-containing regimens led to low VF rates in patients
switching ART while suppressed. Viremic patients initiating INSTIs were at high risk of VF
during follow-up.
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INTRODUCTION

Antiretroviral therapy (ART) regimens containing an integrase strand transfer inhibitor
(INSTI) are recommended in treatment-naive and treatment-experienced patients.! In
clinical trials and observational studies, INSTI-based regimens lead to high rates of virologic
success in naive patients.2~ Efficacy of INSTI agents has also been demonstrated in ART-
experienced patients in trials,?>~7 yet few large observational studies have examined their
effectiveness in experienced patients in the clinic setting.8-10

INSTI agents have a high potency and more favorable safety and tolerability profiles than
older ART agents.2311 When introduced in 2007, the INSTI agent raltegravir was active
against viruses with resistance to prior drug classes. In 2012, elvitegravir became the first
INSTI agent available in a single-tablet regimen. Dolutegravir, FDA-approved in 2013, has a
high barrier to resistance and is now also available as a single-tablet regimen.3 Elvitegravir
and dolutegravir are dosed once-daily, compared to twice-daily for raltegravir in treatment-
experienced patients. These characteristics make INSTIs appealing treatment options for
virologically suppressed patients who wish to simplify their ART and for patients with
virologic failure, especially, with dolutegravir, in the context of poor regimen tolerability,
pre-existing resistance mutations, and suboptimal adherence. However, the anticipated
benefits of INSTI agents in treatment-experienced patients should be confirmed in the clinic
setting. In this study, we examined virologic and immunologic outcomes of INSTI-based
therapy in ART-experienced patients with and without virologic failure.

METHODS
Study population

Definitions

Participants in the University of North Carolina Center for AIDS Research Clinical Cohort
(UCHCC) were eligible for this study if they were ART-experienced, INSTI-naive, had a
complete ART history available, and initiated a first INSTI-containing regimen between
January 1, 2007 and December 31, 2016 while in care at the University of North Carolina
(UNC). Patients were excluded if they did not have an HIV RNA viral load (VL) measured
in the 90 days prior to INSTI initiation, and a CD4 cell count measured between 180 days
prior to and 90 days after INSTI initiation. The UCHCC prospectively collects laboratory
results via electronic health records, and genotype tests and ART information via twice-
yearly health record reviews. Patients were followed from INSTI initiation (baseline) until
the earliest of: outcome of interest, death, loss to follow-up (LTFU), defined as one year
without a clinic or laboratory visit, or administrative censoring on August 31, 2017. Patient
were stratified by baseline VL=50 and <50 copies/mL, measured up to 90 days prior. Data
collection for the UCHCC and secondary analysis for this study were both approved by
UNC’s Institutional Review Board, and patients provided written informed consent to
participate in the UCHCC.

We examined two outcomes: virologic failure (VF) and immune recovery. VF was defined as
the first of two consecutive viral loads (VL) =200 copies/mL more than two weeks apart, or
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one VL=200 before being LTFU. Patients with baseline VL=50 were given 24 weeks on
INSTI therapy before meeting criteria for VF. Among patients with baseline CD4<500 cells/
UL, measured up to six months prior, immune recovery was defined as the first CD4=500
after INSTI initiation. We categorized ART regimens according to INSTI agent raltegravir
(RAL), elvitegravir (EVG), or dolutegravir (DTG), taken in combination with two or more
nucleoside or nucleotide analog reverse transcriptase inhibitors (NRTIs). We also examined
regimens including RAL with a protease inhibitor (PI), with or without a pharmacoenhancer
and with or without any NRTIs. Remaining regimens were categorized as “other.” For
patients receiving an INSTI in combination only with an NRTI backbone and who had a
genotypic resistance test obtained in the 90 days prior to INSTI initiation, we estimated the
activity of the NRTI backbone using the Stanford algorithm based on mutations from all
previously available genotypes.12 An NRTI backbone was considered fully active if no
component drug had an intermediate or above resistance score. For patients with INSTI
genotyping performed in the 90 days following VF on the INSTI regimen, we described the
presence of major (bolded) mutations listed in the 2017 IAS-USA list.13

Analyses

We compared baseline patient characteristics using Fisher’s Exact test, the Wilcoxon Rank-
Sum test, and the Kruskal-Wallis test as appropriate. We estimated time from baseline to
outcome of interest and compared INSTI regimens using Kaplan-Meier curves and Cox
proportional hazards models, adjusting for age, sexual risk group, race/ethnicity, CD4 count,
and number of prior antiretroviral agents, all measured at baseline. Time to VF analyses
among patients with baseline VL=50 were also adjusted for baseline VL. Primary analyses
were intention-to-treat and ignored changes in ART. In a secondary analysis of time to VF,
patients were censored if they had any change in ART regimen or discontinued ART for
longer than two weeks. Dosage or formulation changes were not considered an ART
regimen change. In time to immune recovery analyses, patients were censored at VF. All P
values are two-sided, and <0.05 was considered statistically significant. Analyses were
conducted in SAS software, version 9.4 (SAS Institute, Inc., Cary, NC).

RESULTS

Of 933 eligible patients, we excluded 157 (17%) missing baseline VL or CD4 count. These
157 patients were demographically and clinically comparable to patients who met inclusion
criteria. Additionally we excluded 3 (<1%) patients who initiated an INSTI with only one or
no NRTI. Our study population included 773 patients who were 32% women, 43% MSM,
and 59% African-American patients, and at baseline had a median age of 47 years
(interquartile range [IQR] 38, 54), CD4 count of 509 cells/uL (IQR 274, 739), and prior
exposure to 6 (IQR 4, 8) antiretrovirals. At baseline, 327 (42%) patients had a VL=50, with
a median VL of 4.24 logq copies/mL (IQR 2.98, 4.94). Compared to patients with baseline
VL<50, patients with baseline VL>50 were more likely African American (63% vs. 54%),
younger (median age 44 vs. 50 years), had initiated ART more recently (median 9 vs. 11
years), yet been exposed to more agents (median 6 vs. 5) (Table 1, all A<0.05). Patients with
baseline VL=>50 had lower CD4 counts, both nadir (median 84 vs. 158 cells/uL) and baseline
(288 vs. 636 cells/uL), than patients with VL<50 (both A<0.05). In both VL groups, a
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majority of patients were switching from a Pl-based regimen and at least one-third from an
NNRTI-based regimen. Patients with baseline VL<50 most commonly initiated a first INSTI
regimen containing EVG/COBI (39%) or DTG (31%) in combination with NRTIs. In
contrast, the most common first INSTI regimens among patients with VL=50 were EVG/
COBI/NRTIs (20%), DTG/NRTIs (19%), RAL/NRTIs (20%), and RAL/PI (21%). When
further stratifying patients with baseline VL=50 by INSTI regimen, those receiving EVG/
COBI/NRTIs were the youngest and least treatment-experienced group, with a median age
of 36 years (IQR 28, 48) and prior antiretroviral drug exposure of 4 agents (IQR 3, 6) (Table
2, both /<0.01).

Time to virologic failure

Among patients with baseline VL<50, 2% and 5% experienced VF after one and two years,
respectively, compared to 23% and 35% among patients with baseline VL=50 (log-rank
F£<0.01). The differences in time to VF by baseline VL persisted after stratifying by calendar
period of INSTI initiation 2007-2010, 2011-2013, and 2014-2016 (Supplemental Digital
Content 1, Figure, all /<0.01). Time to VF differed by INSTI regimen in both VL groups
(Fig. 1 A/B, both log-rank A<0.05). Among patients with baseline VL=>50, RAL/NRTIs was
associated with longer time to VF compared to EVG/COBI/NRTIs, with an adjusted hazard
ratio (aHR) of 0.35 (95% confidence interval [CI] 0.18, 0.68), while there was no association
with any other regimen (Table 3). Among patients with baseline VL<50, DTG/NRTIs was
associated with longer time to VF compared to EVG/COBI/NRTIs, with an aHR of 0.11
(95% C1 0.01, 0.80), but there was no association with any other regimen. Regardless of
baseline VL, older age was associated with longer time to VF, with an aHR of 0.74 (95% CI
0.61, 0.89) and 0.67 (95% CI 0.46, 0.98) per ten-year increase among patients with baseline
VL=50 and <50, respectively. Among patients with baseline VL=50, a longer time to VF
was associated with higher baseline CD4 count (aHR per 100-cell increase 0.82, 95% ClI
0.75, 0.91) and exposure to fewer antiretrovirals (aHR per one-drug increase 1.07, 95% CI
1.01, 1.12), but not among patients with baseline VL<50. Among patients with baseline
VL>50, a one-unit increase in log;g RNA copies/mL was associated with increased VF rates
in unadjusted analyses, with a HR of 1.35 (95% CI 1.16, 1.57), but not in adjusted models
(aHR 1.14, 95% CI 0.96, 1.34). Patients with baseline VL>10,000 (N=182), compared to
those with baseline VL 50-10,000 (N=145), had an HR of 1.78 (95% CI 1.23, 2.58) in
unadjusted models and 1.19 (95% CI 0.80, 1.78) in adjusted models. Prior ART duration
was not associated with time to VF in unadjusted or adjusted models (results not shown).

We further stratified analyses of patients with baseline VL=50 by age <45 or =245 years at
INSTI initiation. In Kaplan-Meier curves, we observed differences in time to VF by INSTI
regimen with longer time for RAL/NRTIs in the younger group (Fig. 1C, log-rank £<0.05),
but not in the older group (Fig. 1D, log-rank P=0.50). These findings were also observed in
multivariable analyses stratified by age, with an adjusted HR comparing RAL/NRTIs to
EVG/COBI/NRTIs of 0.21 (95% CI 0.08, 0.51) in the younger group and 0.99 (0.33, 2.96)
in the older group.

Twenty-one patients had INSTI genotypes obtained at VF on the INSTI regimen. Out of 4
patients on a DTG-containing regimen, 0 (0%) had a major INSTI mutation. Out of 9
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patients on a RAL-containing regimen, 1 (11%) developed N155H. Out of 8 patients on an
EVG-containing regimen, 1 (13%) developed N155H, 2 (25%) developed E92Q.

Sensitivity analyses of virologic failure

In a sensitivity analysis censoring all patients after three years, estimates were similar to the
main findings. Stratifying patients by baseline VL=200 (N=282) or <200 (N=491) instead of
50 copies/ml, estimates were also comparable to our primary results. In further sensitivity
analyses censoring patients who changed or discontinued ART, our results were consistent
with our ITT findings, although the estimates were less precise, with an adjusted HR of 0.37
(95% C1 0.12, 1.13) comparing RAL/NRTIs to EVG/COBI/NRTIs among patients with
baseline VL=>50. There were too few VF events among patients with baseline VL<50, after
censoring patients at ART changes, to allow us to estimate HRs comparing different
regimens. We also conducted analyses restricted to patients with baseline VL=50, who
initiated an INSTI in combination with an NRTI backbone and had a genotype at INSTI
start. In this patient group, adjusting for NRTI backbone activity as well as age, sexual risk
group, race, CD4 count, viral load, and number of prior agents, the aHR compared to EVG/
COBI was 0.50 (95% CI 0.18, 1.35) for DTG and 0.14 (95% CI 0.04, 0.51) for RAL. In this
patient group, incomplete activity of the NRTI backbone was associated with shorter time to
failure, with an unadjusted HR of 3.02 (95% CI 1.33, 6.91). When we also included patients
with NRTI resistance based on earlier genotypes, results comparing EVG/COBI to RAL
were similar. Finally, in an analysis restricted to patients with baseline VL=50 who initiated
EVG/COBI/NRTIs or RAL/NRTIs in the years 2012-2016, the aHR comparing RAL to
EVG was similar to the main findings.

Time to immune recovery

Among patients with baseline VL=50 and <50, 246 (75%) and 134 (30%) had a baseline
CD4 count <500 cells/uL, with median CD4 counts (IQR) of 202 (72, 329) and 360 (256,
426), respectively. The median age (IQR) of these patients was 44 years (36, 50) and 51
years (42, 57), respectively. In unadjusted analyses (Supplemental Digital Content 2,
Figure), we observed differences in time to immune recovery by nadir CD4 count (£<0.01),
but not by baseline VL, INSTI regimen, or age group. After five years of INSTI therapy,
censoring patients with VVF, 61% in both VL groups reached CD4 counts 2500. Almost 80%
of patients with nadir CD4>200 experienced immune recovery after five years, compared to
44% in those with nadir CD4<50.

DISCUSSION

In this clinical cohort study of ART-experienced patients initiating INSTI-based therapy,
INSTI regimens were highly effective among patients who switched with undetectable HIV
RNA levels, with 95% of patients remaining virologically suppressed after two years.
Suppressed patients who switched to DTG had a significantly lower rate of failure compared
to EVG, although the confidence interval around the point estimate was wide. On the other
hand, patients with detectable viremia at INSTI initiation had high virologic failure rates,
associated with younger age and lower CD4 counts at baseline. Viremic patients switching
to RAL in combination with NRTIs had a lower risk of failure compared to EVG. This
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difference persisted in additional analyses adjusted for NRTI backbone activity, and among
patients <45 years old, but not among patients 45 years or older. Irrespective of baseline VL
or regimen type, patients on INSTIs experienced good immune recovery, with only observed
differences by degree of prior immunosuppression.

Clinical trials have demonstrated that patients with suppressed viral loads maintain high
rates of virologic suppression after switching to INSTI-containing regimens.>1415 Some
observational studies have also shown good virologic outcomes in suppressed patients
switching to RAL,16-18

one study in patients switching to EVG,® and one in patients switching to DTG.1® One
cohort study reported low failure rates over two years after switching while suppressed to an
INSTI-based regimen, including RAL, DTG, and EVG, though it did not compare INSTI
agents.1% Some studies have shown good virologic outcomes on RAL or DTG in
heterogeneous groups comprising both suppressed and unsuppressed patients.820.21
However, most prior studies were small (50-150 patients), had short follow-up (24-48
weeks), or included only one INSTI (most often RAL); none compared INSTI agents.

In this larger study, we found high rates of maintained suppression among patients initiating
RAL, DTG, and EVG through five years of follow-up. Further, we observed lower virologic
failure rates among suppressed patients switching to DTG compared to EVG, both in
combination with NRTIs. This difference may be linked to patient adherence and to DTG’s
higher barrier to resistance.23 As a majority of patients switched from a Pl-based regimen,
which also have high barriers to resistance,22-23 it is possible that patients with suboptimal
adherence who were able to maintain virologic suppression on a Pl experienced failure after
switching to an agent less forgiving of missed doses such as EVG. Our study also observed
good CD4 recovery for patients who achieved and maintained suppression on INSTI-based
regimens. Improvements in CD4 counts have been reported in both clinical trials and
observational studies after switching to RAL-based regimens,8 and in clinical trials after
switching to DTG- and EVG-based regimens.>14 Our study shows a CD4 recovery in
patients switching to EVG and DTG in the clinical setting as well.

High virologic failure rates in patients initiating INSTI therapy with detectable viral loads
was not a surprising result. Although in clinical trials INSTI-based regimens lead to good
suppression rates among patients with virologic failure, poor adherence to treatment has
been shown to lead to continued lack of virologic control.67 Patients in our study who had
previously failed several regimens, including potent ones initiated in recent years, may have
been non-adherent to the new INSTI-based treatment. Two observational studies reporting
48-week outcomes of switching from a failing regimen to RAL found failure rates of 15%
and 35%,17:24 while another two studies found a failure rate of 20% at 24 weeks.18:25 Only
one study of RAL reported high suppression rates after 2 years in patients switching from a
failing regimen.8 Our study confirms most prior reports observing high virologic failure
rates following RAL initiation among patients virologically detectable at time of regimen
switch, and to our knowledge is the first to report the high virologic failure risk among
virologically detectable patients switching to DTG or EVG in a clinical care setting.
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The lower failure rate associated with RAL/NRTIs compared to EVG was an unexpected
finding. As a single-tablet regimen with once-daily dosing, adherence to EVG/
COBI/FTC/TDF could be expected to be higher than adherence to RAL/NRTIs, which has a
higher pill burden and required two daily doses until recently. There are several possible
explanations for this result. Co-formulation of EVG with the pharmacoenhancer COBI may
have led to poorer tolerance of the regimen.2 Our estimates could be affected by residual
confounding due to channeling bias, if health care providers opted to prescribe the once-
daily single-tablet regimen (EVG) to patients believed to be less likely to adhere. Among
patients with some but incomplete adherence, it is also possible that a twice-daily regimen
with some missed doses may lead to better virologic outcomes than a once-daily regimen
with some missed doses.2” Younger patients may be more likely to adhere partially to
treatment, explaining lower failure rates with RAL/NRTIs vs. EVG in this age group. In a
German study, patients with intermittent adherence reported most commonly skipping doses
because they “felt bad” or planned on consuming alcohol or drugs.28 Older patients, on the
other hand, are less likely to miss doses.2? Patients in our study’s older group who were non-
adherent may have had severe obstacles to adherence, such as substance use, leading to very
low adherence levels and no observed difference in failure rates by regimen. Analyses
restricted to 20122016 were similar to the main findings, suggesting that confounding by
calendar time, such as better adherence in early users of RAL, is unlikely to explain regimen
differences. Additionally, it is possible that patients in the RAL and EVG groups had
different antiretroviral resistance profiles. In subgroup analyses of patients with a genotype
at INSTI initiation, adjusting for reduced activity of the NRTI backbone, we continued to
observe the RAL and EVG difference, suggesting that detected resistance could not account
for the observed differences.

The appeal of INSTIs for treatment-experienced patients is likely to persist with the approval
of additional once-daily single-tablet regimens (STR) containing EVG, DTG, or the new
INSTI bictegravir (BIC), especially in combination with tenofovir alafenamide.3? Our
findings highlight the need to continue to study INSTI outcomes in clinical settings among
treatment-experienced patients, including additional follow-up time, heterogeneous patient
populations, BIC use, and STR INSTI use. Comparative effectiveness studies are also
needed to assess differences between INSTIs and other new STRs, such as those containing
darunavir or rilpivirine, particularly in the context of incomplete patient adherence and pre-
existing drug resistance.31:32 |n addition, drug resistance and toxicities of INSTI agents
should continue to be monitored in clinical populations.33 Finally, ongoing efforts
supporting patient adherence are needed given the high virologic failure rates we observed
among patients with detectable viral loads at INSTI initiation. Patients facing persistent
challenges to adherence may benefit from interventions leading to even modest
improvements in adherence, and from future therapies with long-acting injectable agents.

This study’s strengths include longitudinal follow-up of treatment-experienced patients on
three INSTI agents including two approved in recent years, providing what is, to our
knowledge, the largest and longest observational study of INSTI use in ART-experienced
patients and the only one to compare INSTI agents. Our cohort also captures granular data
such as complete treatment histories and genotypic resistance tests, which added valuable
information to the analyses. However, our study is limited by small sample sizes, which
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affected our ability to obtain precise estimates, and by the lack of information on adherence
or reasons for switching from a prior regimen. This study was conducted at a single center in
a high-income nation and may not be directly generalizable to other settings.

In conclusion, INSTI-based regimens can be highly effective in ART-experienced patients
with current virologic control. However, in patients who have detectable viremia, INSTI
effectiveness is likely limited by other treatment factors such as adherence. Treatment-
experienced patients who remain suppressed on INSTI regimens experience good
immunologic outcomes.
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Patient characteristics stratified by HIVV RNA viral load at INSTI initiation.

Characteristic at INSTI initiation

Viral Load =50
(N=327)

N (%) or median (IQR)

Viral Load <50

(N=446)

N (%) or median (IQR)

Sexual risk group
MSM
Women
Heterosexual men
IDU
Race/ethnicity
African American
White
Hispanic/other
Age, years
Calendar year
Years since first ART
Prior ARV drugs
Prior ART regimens
Nadir CD4 count, cells/uL
CD4 count, cells/uL
HIV RNA, log;, copies/mL
Last prior regimen anchor class
NNRTI
PI
NNRTI and PI

EI2

Other

First INSTI regimen
EVG/COBI with 22 NRTI
DTG with 22 NRTI
RAL with =22 NRTI

RAL with PI°

Other4

137 (42%)
104 (32%)
86 (26%)
29 (9%)

207 (63%)

88 (27%)

32 (10%)

44 (35, 50)
2012 (2009, 2014)
9 (4,13)

6(4,9)

4(2,7)

81 (15, 240)
288 (113, 495)
4.24(2.98, 4.94)

107 (33%)
179 (55%)
11 (3%)
12 (4%)

18 (5%)

64 (20%)
61 (19%)
65 (20%)
70 (21%)

67 (20%)

198 (44%)
145 (33%)
103 (23%)
49 (11%)

243 (54%)
161 (36%)

42 (9%)

50 (41, 56)
2014 (2013, 2015)
11 (5, 16)

5 (4, 8)
3(1,6)

157 (48, 304)
636 (443, 839)
N/A

183 (41%)
232 (52%)
15 (3%)

7 (2%)

9 (2%)

175 (39%)
141 (32%)
66 (15%)
31 (7%)

33 (7%)

0.58

0.40
<0.05

<0.01
<0.01
<0.01
<0.05
<0.01
<0.01
<0.01
N/A

<0.01

<0.01

Abbreviations. ART: antiretroviral therapy. ARV: antiretroviral. COBI: cobicistat. DTG: dolutegravir. El: entry inhibitor. EVG: elvitegravir. IDU:
injection drug use. INSTI: integrase strand transfer inhibitor. IQR: interquartile range. MSM: men who have sex with men. PI: protease inhibitor.
N/A: not applicable. NNRTI: non-nucleoside analog reverse transcriptase inhibitor. NRTI: nucleoside analog reverse transcriptase inhibitor. RAL:

raltegravir. VL: viral load.

1 . . . . . .
Pvalue from Fisher’s Exact test for categorical variables and the Wilcoxon Rank-Sum test for continuous variables.

ZMay include another anchor drug.

3With or without any NRTI agent.
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4Inc|udes patients on RAL in combination with an NNRTI (17 with VL=50 and 14 with VL<50), RAL with a Pl and an NNRTI (27 with VL=50
and 7 with VL<50), RAL with an EI (15 with VL=50 and 0 with VL<50), and DTG with another anchor agent (8 with VL>50 and 12 with VL<50),
all with or without any NRTI agent.
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Table 3.

Factors associated with time to virologic failure, stratified by HIV RNA viral load at INSTI initiation.

Viral Load =50 Viral Load <50

h teristic at INSTI initiati
Characteristic at INSTI initiation Unadjusted HRY  Adjusted HR® (95%  Unadjusted HRY  Adjusted HR® (95%

(95% CI) o)) (95% CI) o))

INSTI regimen
EVG/COBI with 22 NRTI 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)
RAL with 22 NRTI

DTG with 22 NRTI

RAL with PI
Other

Sexual risk group
MSM

Women

0.43 (0.22, 0.81)
0.68 (0.37, 1.25)
1.10 (0.65, 1.85)
1.22 (0.73, 2.03)

0.74 (0.48, 1.16)
1.09 (0.70, 1.68)

0.35 (0.18, 0.68)
0.80 (0.42, 1.50)
0.59 (0.33, 1.08)
0.76 (0.41, 1.39)

0.58 (0.35, 0.93)
0.79 (0.49, 1.25)

0.63 (0.23, 1.75)
0.08 (0.01, 0.60)
0.78 (0.22, 2.75)
051 (0.12, 2.23)

0.74 (0.26, 2.09)
1.53 (0.58, 4.02)

0.77 (0.27, 2.23)
0.11 (0.01, 0.80)
1.03 (0.26, 4.10)
0.89 (0.18, 4.36)

0.61 (0.20, 1.83)
1.35 (0.50, 3.61)

Heterosexual men 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

1.41 (0.97, 2.06) 1.13 (0.7, 1.68) 1.55 (0.72, 3.38) 1.25 (0.53, 2.96)
0.84 (0.73, 0.98) 0.74 (0.61, 0.89) 0.68 (0.49, 0.94) 0.67 (0.46, 0.98)
0.78 (0.72, 0.85) 0.82 (0.75, 0.91) 0.95 (0.84, 1.08) 0.96 (0.84, 1.10)

African American race
Age, per 10-year increase
CD4, per 100-cell increase

Number of prior ARVs, per 1-drug

increase 1.06 (1.02, 1.11)

1.07 (1.01, 1.12) 0.97 (0.86, 1.09) 0.99 (0.86, 1.12)

HIV RNA, per logy, increase 1.35 (1.16, 1.57) 1.14 (0.96, 1.34) N/A N/A

Abbreviations. ARV: antiretroviral. Cl: confidence interval. COBI: cobicistat. EVG: elvitegravir. DTG: dolutegravir. HR: hazard ratio. INSTI:
integrase strand transfer inhibitor. MSM: men who have sex with men. N/A: not applicable. RAL: raltegravir. Ref.: referent. VVL: viral load.

1_ . . . . .
Estimates from separate Cox proportional models including only one characteristic.

Estimates from Cox proportional hazards models including all variables in the table, except HIV RNA for patients with baseline VL<50.
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