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Abstract

Objectives—Raltegravir (RAL)-containing antiretroviral therapy (ART) produced better
immunologic and virologic responses than optimized background ART in clinical trials of heavily
ART-experienced patients, but few data exist on long-term outcomes in routine HIV care.

Methods—We studied ART-experienced HIV outpatient study (HOPS) participants seen at 10
US HIV-specialty clinics during 2007-2011. We identified patients who started (baseline date)
either continuous =30 days of RAL-containing or RAL-sparing ART, and used propensity score
(PS) matching methods to account for baseline clinical and demographic differences. We used
Kaplan—Meier methods and log-rank tests for the matched subsets to evaluate probability of death,
achieving HIV RNA <50 copies/ml, and CD4 cell count (CD4) increase of =50 cells mm=2 during
follow-up.
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Results—Among 784 RAL-exposed and 1062 RAL-unexposed patients, 472 from each group
were matched by PS. At baseline, the 472 RAL-exposed patients (mean nadir CD4, 205 cells
mm~3; mean baseline CD4, 460 cells mm=3; HIV RNA <50 copies mI~1 in 61%; mean years on
prescribed ART, 7.5) were similar to RAL unexposed. During a mean follow-up of over 3 years,
mortality rates and immunologic and virologic trajectories did not differ between the two groups.
Among patients with detectable baseline HIV RNA levels, 76% of RAL-exposed and 63% of
RAL-unexposed achieved HIV RNA <50 copies ml~1 (P=0.51); 69 and 58%, respectively,
achieved a CD4 increase =50 cells mm~3 (P=0.70).

Discussion—In our large cohort of US ART-experienced patients with a wide spectrum of
clinical history, similar outcomes were observed when prescribed RAL containing versus other
contemporary ART.

Keywords
Raltegravir; Mortality; Viremia; Viral load; Clinical outcomes; HIV cohort

Introduction

Raltegravir (RAL), an HIV-1 integrase strand transfer inhibitor (ISTI) was the first drug in
this class approved by the FDA for use as part of combination antiretroviral therapy (ART),
in October 2007.1 Approval was based on results from two placebo-controlled randomized
clinical trials, BENCHMRK-1 and BENCHMRK-2, which were conducted among HIV-
infected ART-experienced patients with triple antiretroviral drug class resistance and limited
treatment options. These studies found that RAL plus optimized background ART provided
better HIV RNA suppression than optimized background therapy alone.23 The ANRS 139
Trio and the Merck EAP 0518 studies confirmed high rates of virologic suppression
associated with use of RAL-based antiretroviral regimens among ART-experienced patients
with multidrug-resistant HIV infections.*® Further studies among ART-naive patients found
that RAL-based combination treatment resulted in rapid and potent antiretroviral activity
and was well tolerated,® leading to the recommendation for its use as standard for initial
treatment of HIV.” RAL remains a recommended drug for ART-experienced patients who
are ISTI-naive and experience virologic non-suppression or rebound or who desire regimen
simplification.”-8

The use of ISTIs and drugs from other new classes, such as entry and fusion inhibitors, has
increased steadily in the US in recent years.? However, relatively few studies have described
RAL use and immunologic, virologic, and clinical outcomes among ART-experienced
patients outside of clinical trials in ‘real world” HIV clinical practice.19-15 We sought to
evaluate long-term outcomes associated with use of RAL-containing ART compared with
other contemporary ART regimens among ART-experienced patients in our large multi-site
US-based cohort of HIV-infected patients.
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Methods

The HIV outpatient study

The HIV outpatient study (HOPS) is an ongoing, prospective observational study of HIV-
infected patients in care followed at HIV-specialty clinics in the US, initiated in 1993. The
HOPS methodology has been described previously.18 In brief, trained staff abstract patient
data, including sociodemographic characteristics, diagnoses, treatments, and laboratory
values from medical records and enter them into an electronic database for central
processing and analysis. The institutional research review boards of the Centers for Disease
Control and Prevention and the local participating sites have approved and reviewed the
ethical conduct of this study yearly.

Study population

We analyzed data from HOPS participants seen at 10 HOPS clinics using the HOPS dataset
as of 31 December 2012. For this study, observation time was truncated on 31 December
2011 to allow for ascertainment and abstraction of death events. We limited analyses to
participants who had at least two HOPS-related encounters documented (i.e. clinic visits,
hospitalizations, laboratory measurements, but not telephone calls) any time in the HOPS, of
which one had to be during 2007-2011. We selected patients who at baseline (defined
below) were ART experienced and had no history of RAL use. We defined as baseline date
the first occurrence after 1 January 2007 when an ART-experienced patient started either: a
continuous RAL-containing ART regimen of =30 days duration, or a continuous RAL-
sparing ART regimen of >30 days duration. We termed these ART regimens as ‘qualifying
regimens’. Patient follow-up continued throughout receipt of qualifying and subsequent
ART regimens; observation for patients receiving RAL-containing regimen(s) was stopped
when they discontinued RAL, and observation for patients receiving RAL-sparing
regimen(s) was stopped when they started RAL; for all patients, observation was stopped if
they discontinued ART. For survival analyses, end of observation time was at death or last
patient contact plus 6 months (183 days), or 30 March 2012, whichever occurred first; only
deaths that occurred within 183 days after last patient contact were considered.

Propensity score analyses

ART-experienced patients who received RAL-containing regimens may have had more
advanced HIV disease than patients who received regimens without RAL; this confounding
by indication could distort the evaluation of RAL effectiveness regarding immunologic and
virologic responses as well as clinical outcomes. To address this potential bias, we used
propensity score (PS) matching®’ to balance the two non-randomized treatment groups with
respect to a variety of factors, following previously published methodologic guidance.18.19
For our purposes, a patient’s PS was defined as the probability he/she was prescribed a
RAL-containing regimen given that person’s demographic characteristics, ART treatment
history, lab measurements, and other data. Propensity score matching involves a two-step
process: computing a PS and performing the matching.

First, to compute a PS we used multivariable logistic regression to model factors associated
with receiving RAL. To account for a few covariates with a small fraction of missing data
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and to avoid bias if these data were not missing completely at random, we used the general
location mixture model proposed by Mitra and Reiter.20 This approach uses multiply
imputed data to handle the missing values with an additional covariate that assists in
identifying patients who switched to RAL-sparing ART but would have been good
candidates for RAL-containing ART. Furthermore, we incorporated a maximum likelihood-
based estimation procedure into the logistic regression model? to account for baseline HIV
RNA values that were undetectable. We evaluated several PS models to identify one which
fit the data best with a limited number of covariates.18 After fitting the PS model to each
imputed dataset, the PS for a patient was assigned using the average probability of RAL
initiation from the 10 imputed datasets.

Diverse demographic and clinical characteristics were considered in developing our PS
models, both binary and continuous. The final binary variables, defined using data prior to
or as of baseline, included the following: history of AIDS, completeness of ART history,
history of mono/dual- ART exposure, men who have sex with men (MSM) HIV
transmission risk category, Hispanic ethnicity, African-American or black race, private
health insurance, having had an HIV phenotype performed, documentation of >1 major HIV
genetic mutation per International AIDS Society (IAS)-USA 2008 guidelines, and
documentation of any major mutation associated with resistance to nucleoside reverse
transcriptase inhibitors (NRTISs). We also categorized patients according to whether the
RAL-containing or RAL-sparing regimen they began at baseline contained any of the
following novel agents: etravirine, maraviroc, enfuvirtide, and elvitegravir.

The final continuous variables selected for PS models, similarly determined using data prior
to or as of baseline, included the following: age, plasma HIVV RNA level, CD4 cell count,
nadir CD4 cell count, number of prior ART drugs received, number of prior ART regimens,
months since 1 January 2007 until baseline date, years of ART treatment, and years since
HIV diagnosis. We also determined the number of ART drugs in the first qualifying ART
regimen. Interactions between aforementioned variables were considered and included in the
final model when they improved model fit (see Statistical Analyses). Variables measured at
baseline that were not included in the PS model because they did not improve model fit were
as follows: sex, alcohol and tobacco use, injection drug use (IDU) and heterosexual HIV
transmission risk, other or unknown race, having public insurance, undetectable HIV RNA
at baseline, history of stopping an ART due to toxicity, diagnosis of hepatitis B or C
infection, history of having a genotype performed, having any major mutation associated
with resistance to non-nucleoside reverse transcriptase inhibitors (NNRTIs) or protease
inhibitors (PIs), and CD8 cell count.

After deriving PS scores for all patients, we matched 1 : 1 patients who did and did not
receive RAL with similar PS using a nearest-neighbor algorithm with a caliper of 0.1 (i.e.
the largest difference in PSs between a match was 0.1 or 10%). Unmatched patients were
excluded from subsequent analyses.

Statistical analyses

Assessments of the differences in group means and proportions before and after matching
were performed with the t- and Pearson chi-square tests, respectively, to highlight the utility
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of the matching process in balancing the characteristics of patient subsets.22 The Wilcoxon
rank sum was used to test for differences in median duration of therapy between the two
groups. For each main outcome event (death, achieving HIV RNA <50 copies ml~1, and
CD4 cell count increase =50 cells mm™3), we performed several analyses. For the subset of
PS-matched patients, we considered a simple binary outcome (whether or not the event
occurred) and additionally the event and occurrence time together (as a time-to-event
outcome). We first constructed models for the entire observation time, and then censored the
observation time at 12 months after the start of first qualifying regimen. We analyzed the
percentage of patients with HIV virologic suppression in both RAL-exposure groups at
various points in time. We then examined time to undetectable HIV RNA (<50 copies ml™1)
and time to CD4 cell count increase =50 cells mm™3 for a subset of patients who had
detectable HIV RNA levels at baseline. Binary outcomes were compared with the chi-square
test, and time-to-event models with the log-rank test. Kaplan-Meier curves?3 were used to
depict survival distributions.

Finally, we tested for mean differences between patient groups in mean log;g transformed
plasma HIV RNA levels and mean CD4 cell counts in the 12 months after initiating RAL-
containing or RAL-sparing ART. Matched participants without available values in the first
12 months were excluded. Each regression model included the following covariates defined
as of baseline: age in years, HIV transmission risk group, race/ethnicity, type of insurance,
history of AIDS diagnosis, years since HIV diagnosis, diagnosis of hepatitis B or C
infection, known ART history, history of mono- or dual-NRTI exposure, number of ART
regimens received, prior receipt of genotype or phenotype test, presence of any novel
antiretroviral agents, and number of ART drugs in the first qualifying ART regimen. The
mean differences and 95% confidence intervals (Cls) are reported. A method accounting for
data below the limit of detection?* was used for HIV RNA, whereas CD4 counts were
analyzed with a linear mixed model.2> Associations with a p value <0.05 were considered
significant. Models were fit in SAS 9.3 (SAS Institute, Inc, Cary, NC, USA) and figures
were created with the ggplot2 package?6 in R version 3.1.0 (R Foundation for Statistical
Computing, Vienna, Austria).

In the HOPS dataset as of 31 December 2012, there were 10 179 patients, of whom 1846
ART-experienced patients met criteria for analysis. Patients were excluded, hierarchically, if
they (a) did not have two visits recorded in the HOPS (n=677 excluded); (b) did not have at
least one visit from 1 January 2007 to 31 December 2011 (n=5381 excluded); (c) remained
ART-naive during 2007-2011 (n=243 excluded); (d) did not start a new qualifying ART
regimen of =30 days duration during 2007-2011 (n=1979 excluded); or (e) used RAL in any
prior ART regimen (n=53 excluded).

Among the 1846 eligible ART-experienced patients, there were 784 ART-experienced
patients who began a RAL-containing regimen and 1062 patients who began a RAL-sparing
regimen between 1 January 2007 and 30 March 2011. Of these, 472 patients from each
group were matched by PS. Whereas in the entire study population (N=1846), patients on
RAL-containing and RAL-sparing regimens differed by many demographic (e.g. age, race/
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ethnicity, HIV risk group) and clinical characteristics (e.g. nadir CD4 cell count, years since
HIV diagnosis, ART treatment history and history of genotypic and phenotypic resistance
testing), patients in PS-matched subset did not differ on these characteristics (all P>0.10,
Table 1). The 472 patients who received RAL-containing regimens had a mean nadir CD4
cell count of 205 cells mm~3, mean baseline CD4 cell count of 460 cells mm~3, mean of
13.0 years since their HIV diagnosis, had been prescribed a mean of 6.8 antiretroviral agents
over a mean of 7.5 years before baseline, and 54% of them had been exposed to mono- or
dual-NRTIs (Table 1). Thirty-nine patients prescribed RAL-containing ART had received a
novel agent in their first qualifying regimen: 7 enfuvirtide, 8 maraviroc, 24 etravirine, 1
ancriviroc, and 1 prescribed both enfuvirtide and etravirine.

Among 472 PS-matched patients receiving RAL-containing regimens, the number and
percentage starting them were 64 (14%) in 2007, 174 (37%) in 2008, 138 (29%) in 2009, 90
(19%) in 2010, and 6 (1%) in 2011. Among 472 matched participants on RAL-sparing
regimens, the number and percentage starting them were 97 (21%) in 2007, 109 (23%) in
2008, 133 (28%) in 2009, 117 (25%) in 2010, and 16 (3%) in 2011. For the PS-matched
participants, the median durations of first qualifying ART regimen were 24.2 versus 21.1
months for RAL-exposed and -unexposed patients, respectively, and the median durations of
therapy in each treatment group were 31.8 versus 22.4 months, respectively (Wilcoxon rank
sum test, P<0.001). There were no statistically significant differences in the durations of
initial RAL-containing and RAL-sparing regimens within each calendar year (Fig. 1).
Among 472 patients receiving RAL-containing therapy, 266 (56%) discontinued RAL
altogether before last contact in the HOPS. The median available follow-up for mortality
analyses was 42.4 months for patients prescribed RAL-containing therapy versus 37.8
months for patients prescribed RAL-sparing therapy (P=0.04).

During available follow-up for evaluation of mortality (i.e. on and after baseline) in the PS-
matched subset, among patients prescribed RAL-containing regimens, 90 (19.1%) received
ART that contained one or more of other novel antiretroviral agents: enfuvirtide (n=11),
maraviroc (n=27), etravirine (n=67), and SCH351 (n=1); among patients prescribed RAL-
sparing regimens, 40 (8.5%) received ART that contained one or more of other novel
antiretroviral agents: enfuvirtide (n=7), maraviroc (n=6), and etravirine (n=28). In terms of
Pls included in cART in the PS-matched subset, the use of ritonavir-boosted Pls was less
common among patients prescribed RAL-containing regimens than RAL-sparing regimens
(28.6 vs. 53.4%, P<0.001) but the frequency of use of darunavir, a relatively newer and
potent Pl available at the time of this analysis, was similar (20.1 vs. 18.4%, P=0.56).

In PS-matched analyses, 22 (4.7%) of 472 of patients prescribed RAL-containing regimens
died during follow-up as compared with 20 (4.2%) of 472 of patients prescribed RAL-
sparing regimens (log-rank P=0.85, Fig. 2). The corresponding mortality rates (per 100
person years) were 1.37 (95% CI, 0.90-2.09) and 1.30 (95% Cl, 0.83-2.02), respectively. In
analyses restricted to first 12 months of observation, 8 (1.7%) versus 9 (1.9%) of patients
died, respectively (log-rank P=0.81).

In PS-matched time-to-event analyses limited to patients with detectable baseline HIV RNA
levels, 128 (75.7%) of 169 patients who received RAL-containing ART regimens achieved
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an undetectable HIV RNA level compared with 94 (62.7%) of 150 patients who were
followed while prescribed RAL-sparing regimens (log-rank P=0.51). In analyses restricted
to the first 12 months of observation, 115 (68.0%) versus 85 (56.7%) of patients achieved
undetectable HIV RNA, respectively (log-rank P=0.24, Fig. 3).

In PS-matched time-to-event analyses among patients with detectable baseline HIV RNA
levels, 116 (68.6%) of 169 patients prescribed RAL-containing regimens achieved a CD4
cell count increase of =50 cells mm~3 during observation compared with 87 (58.0%) of 150
patients followed while prescribed RAL-sparing regimens (log-rank P=0.70). In analyses
restricted to the first 12 months of observation, 96 (56.8%) versus 69 (46.0%) of patients
achieved similar CD4 increases, respectively (log-rank P=0.78, Fig. 4).

There were no significant differences in mortality risk by RAL use group among the subset
of patients with detectable baseline HIV RNA levels, whether observed over the entirety of
available observation time (10 [5.9%] vs. 7 [4.7%] of patients receiving RAL-containing and
RAL-sparing regimens died during subsequent observation, respectively [log-rank P=0.81,
data not shown]) or in the first 12 months (data not shown).

Finally, in analyses employing linear mixed models separately for HIV RNA levels (n=2286
measurements, 853 total participants) and CD4 cell count (n=2141 measurements, 816 total
participants) over the first 12 months of follow-up, exposure to RAL was not associated with
a statistically significant reduction in log1g HIV viral load (mean difference=-0.19, 95% ClI:
-0.50 t0 0.11, P=0.21) or statistically significant improvement in CD4 cell count (mean
difference=16.01, 95% CI: —49.66 to 107.80, P=0.39). The percentage of patients with
undetectable HIV RNA also did not differ statistically (overlapping 95% Cls around
estimates) by RAL exposure during the first 24 months of observation time (Fig. 5).

Discussion

Among ART-experienced contemporary participants in the multi-site US-based
observational HOPS cohort, we did not detect statistically significant differences in survival,
time to virologic suppression, or likelihood of CD4 cell count increases =50 cells mm™=3
among patients who received RAL-containing ART regimens compared with similar
patients who received RAL-sparing ART regimens. Among our diverse patients who had
variable degrees of ART experience and were seen in real-world (non-clinical trial based)
HIV clinic settings, outcomes among persons prescribed RAL-containing ART regimens did
not appear to differ from those for counterparts prescribed other contemporary ART
regimens. Our results, thus, differ from those of randomized clinical BENCHMRK trials
evaluating benefits of RAL-inclusive ART regimens among extensively ART-experienced
patients.2:3

The reasons for ART regimen changes were not systematically coded in medical records

available to the HOPS, but our data suggest that many ART-experienced patients may have
switched to RAL-containing or other ART regimens because of ART-related side effects or
complications (e.g. dyslipidemia) or for regimen simplification, rather than due to virologic
failure. Almost 60% of patients starting RAL-containing and RAL-sparing regimens in the
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matched patient subset had an HIV RNA <50 copies ml~1 at baseline, and subsequent
mortality in both groups was about 1% annually, lending further support to the hypothesis
that the populations of ART-experienced patients we studied were relatively healthy.

We found no marked differences in HIV RNA or CD4 cell count responses among treated
patients who did versus did not receive RAL, in contrast to earlier studies that reported
RAL-containing regimens were superior to optimized existing regimens among ART-
experienced viremic patients.23 Our findings may have differed in part because our RAL
recipients (both in the entire population and in the matched subset) were generally healthier
and less heavily ART pretreated than patients studied in earlier clinical trials, and most were
baseline virologically suppressed. Participants in the BENCHMRK trials?27 had
documented triple ART class resistance (by genotypic or phenotypic testing), baseline mean
CD4 cell count of 151 cells mm~3 and were viremic with a mean plasma HIV RNA level of
4.6 logqg copies/ml. Nearly 40% of these patients received enfuvirtide as part of an
optimized background ART regimen. By contrast, in our cohort, before and after propensity
matching, our RAL-exposed patients’ mean baseline CD4 count was close to 450 cells
mm~3 and mean HIV RNA level was 2.5 logyg copies mI~L. We did not require studied
HOPS participants to have a documented ART triple drug class resistance, and very few of
our patients (<2%) were prescribed enfuvirtide.

Over half of our patients entered observation while virologically suppressed and therefore
probably switched to RAL-containing regimens to minimize ART-related toxicities or to
simplify ART regimens, although we did not have systematic data on reasons for regimen
switches. Nonetheless, among 169 HOPS RAL recipients with detectable HIV RNA levels
at baseline, 135 (80%) achieved RNA levels <50 copies mI~1 by 48 weeks, compared with
62% of patients in the BENCHMRK study population by 48 weeks,2 indicating excellent
rates of response in the HOPS cohort. The virologic responses of baseline-viremic HOPS
patients on RAL were comparable to those observed in an earlier and smaller study of triple-
class-experienced patients in the Swiss HIV cohort.12 Finally, while optimized background
regimens in the BENCHMRK studies could include darunavir, tipranavir, and enfuvirtide,
they did not include the then new CCRS receptor antagonist, maraviroc.

Although this study’s extended follow-up time gave us an opportunity to assess mortality, a
long-term outcome rarely observed in clinical trials, our analyses were limited by a
relatively small number of death events. In this or similar patient populations, a substantially
larger sample would be required to detect other than a very strong association between use
of RAL-containing regimens and mortality, or to detect a modest associations with
immunologic or virologic trajectories. A strength of our observational cohort study was in
evaluating the effectiveness of RAL-containing therapies for virologic and immunologic
outcomes in a non-clinical trial setting for a diverse patient population (>20% women, >30%
black, >40% not MSM) and at different clinical stages of HIV disease and variable prior
ART experience. The multi-site HIV-infected patient populations like ours include persons
prescribed a variety of NNRTIs and Pls, who frequently have comorbidities (including
chronic diseases), lifestyle risk factors (e.g. IDU), and variable adherence to prescribed
regimens, all of which influence the results regarding the effectiveness of CART. The PS
methods enabled us to match on a large number of covariates simultaneously and to closely
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approximate the design of a randomized controlled trial while using observational data from
this ‘real world’ clinic population. A limitation of the PS matching method lies in the trade-
off between matching all patients and basing analyses and inferences on only a subset of
‘good’ matches.

In conclusion, among ART-experienced patients followed in HIV-specialty clinics with
access to many ART drug options, we found that immunologic, virologic, and clinical
outcomes did not differ between patients who switched to RAL-containing regimens during
2007-2011 compared with similar patients who switched to other contemporary ART
regimens.
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Figure 1.

Duration of first regimen (months)

Boxplots of first qualifying ART regimen duration stratified by patients who started
raltegravir-containing and -sparing regimens, the HOPS, 2007-2011. Note: Panels denote
the beginning year and numbers to the right indicate sample size of the boxplot.
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Figure 2.

Kaplan—-Meier survival curves (with 95% confidence intervals) for time to death from start

of qualifying raltegravir-containing and -sparing regimens fo
patient subset, the HOPS, 2007-2011.
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Kaplan—-Meier survival curves (with 95% confidence intervals) for time to HIV RNA
suppression within the first 12 months after start of qualifying raltegravir-containing and -
sparing regimens for propensity score-matched patients without HIV RNA suppression at
baseline, the HOPS, 2007-2011.
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Kaplan—Meier survival curves (with 95% confidence intervals) for time to CD4 increases

>50 cells mm™=3 within the first 12 months after start of qualifying raltegravir-containing and
-sparing regimens for propensity score-matched patients without HIVV RNA suppression at
baseline, the HOPS, 2007-2011.

HIV Clin Trials. Author manuscript; available in PMC 2016 August 01.



1duosnuely Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Buchacz et al.

Figureb5.

Viral load non-detectable percentage

Page 15

100 -

Regimen
40 - . Raltegravir-containing
“® Raltegravir-sparing

T 1 1 1 I

T I
Baseline 24 6-8 10-12

T

U 1

I ¥ ¥
14-16 18-20 22-24

Time (grouped into two month intervals)

Percentages and their 95% confidence intervals of patients with HIV RNA <50 copies ml~2
in moving 2-month intervals in propensity score matched patient subset, the HOPS, 2007—

2011.

HIV Clin Trials. Author manuscript; available in PMC 2016 August 01.



Page 16

Buchacz et al.

160 gl wy S 2y 10005 79 2001 28 v8L paleal) 1V SieaA
70 s wy TS 2y 10005 z81 2901 892 v8L £00Z ‘T Asenuer souls syluoin
950 v'9g Wy vs 2y €000 805 2901 645 ygL  Aioisiyainsodxa 1V [eNp/OUON
150 09 2Ly 29 2y 1000> 8 2001 bl v8L uae) suswiBal Jo JaquInu Joud
6v'0 9 wr 89 2y 10005 8 2901 6L 8. Uabel S[RIIACLIBIIUE JO Jquiny oL
71°0 8'6e wy  8se 2wy 1100 TP 2901 z9e gL umow Aja1e|dwios Kioisiy 1dy Joud
170 e wy et 2y 1000> ze 2001 g v8L uaWIBa1 B} U1 S LY JO J3QUINN
160 €T ur  oer 2y 10005 raa 2901 6ET v8L SISOUBRIP AIH 20UIS SIBOA
650 g91 Wy est 2y 0800 99T 2901 g€t v8L 2 sniedaH
p1°0 102 gy S0¢ 6v 100> 622 8v01 061 g5, 4(eWwysi|a0)1unod 123 ¥QD JIpeN
120 719 68E  GUS 86 TT0 78s yT8 5 599 (Juysa1dod) 0G> Peo] [BIA AIH
960 'z 200 vz Iy 500 9z 968 5z 269 4{wysaidod) peof el AIH 0T607
¥8°0 g'ze Wy gee 2wy 010 y'0g 2901 Tve v8L (sWw/s1139) 00Z> N0 189 YA
160 65t y6e  00F 00r  8ro L5t 976 ovp 899 4ewwysi10) N2 1182 ¥@d
0L'0 L'vS Wy ves Wy 200 518 2901 T4S v8L 30UBINSU B1eALId
190 95z wy T Wy 200 y0g 2001 g5z v8L lenxasoieleH
00T z1 2Ly L 2y 500 18 2901 LS v8. UMOWUN/JAIO
590 €6 wy S8 2y 100 zot 2901 69 v8L nai
¥8'0 815 wy TS 2y 1000> €18 2001 619 v8L WSW
dnolb s AIH
150 0'es Wy TSS 2y 1000> Tl 2901 9'9 v8L oune]/a1uedsiH-UOU ‘SHUM
10 g€ wy ot Wy 200 X% 2001 bz v8L UMOLSUN/JBUI0
160 b0t wy 7ot w150 eT1 2901 0T v8. oune-j/owuedsiH
€L'0 g'ze Wy 8le 2y ¥000 0le 2901 508 v8L ouneT/1UedSIH-UOU jorIg
Aoruya/eoey
£v'0 z6L wy T Wy 100 evL 2901 £6L v8. Xas a[eIN
€50 0’8y oLy 9Ly 2Ly 100°0> §'Sy 2901 L'ly v8L (s1eak) aby
d  eneA N eneA N d anfeA N aneA N auIpseq T a|qe! A

1vy-uou psgns payore N

v 1sqns payore N

Jvy-uou uoire|ndod 8|qibI|g

vy uolre|ndoda|qibl|3

Author Manuscript

1T0Z—.002 ‘SAOH 8yl ‘41AeiB81[2] INOYIIM "SA YIIM Suawiifal [edIA08IIUR paliels Oym syuaiied Jo sonstialorIeyD

T alqel

Author Manuscript

Author Manuscript

Author Manuscript

HIV Clin Trials. Author manuscript; available in PMC 2016 August 01.



Page 17

Buchacz et al.

“JIAIBa)[R] (WY LUSW YIIM X8S BABY OYM UBW :AISIAl ‘stasn Bnup uonosful :nql

“1X81 8y} U1 paulgap siuabe Bnup [aaou yym uswibal BuiAyifenb 1siiy Jo Led sy

t

'$9109s Ausuadoud aaLap 03 japow dnsiBo| ajdiynw [eury ayy ul paindwi a1am sanjeA

1

"3]qeLieA uaAlf e 1oy erep Buipinoid (10reuiwousp)
suosiad Jo Jaquinu a3eaipul s,N “(SpoyisiA 8as) spoyraw a109s-Alisuadoid Buisn auop sem Buiyolely “sajgeLieA [eoriobsled 1oy uoiodold e pue ‘sajgelieA SNONUIUOD 10} UBaW B S3j0uap anjeA
«

:9JON
920 z9 oLy €8 Zly 1000 > 1T 2901 602 8L 1SIBANOAIBINUE [370U J0 35N Auy
SL0 0Tz oLy 81z Zly  1000> vT 2901 gee 8L auop adAlouayd
ST0 805 2Ly 555 Zly T100°0> TSy 2901 6'€9 8L auop adAjous
d aneA N  eneA N d aneA N aneA N uipseq eajdeleA
Tvy-uou Jesans pYdIRIN - Ty 18sAns paydre N Jvy-uou uolre|ndoda|qibll3 vy uolre|ndoda|qibl3
Author Manuscript Author Manuscript Author Manuscript Author Manuscript

HIV Clin Trials. Author manuscript; available in PMC 2016 August 01.



