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Abstract

Patients with prior virologic failure are at increased risk of subsequent failure, emergence of
resistance, and death. This analysis identifies outcomes and correlates of virologic failure in a
high-risk population.

Methods—A5251 was designed to evaluate an enhanced adherence counseling intervention
delivered by nurses from a central call site on virologic suppression. Due to slow enrollment, the
study was closed prematurely and revised study endpoints were evaluated (week-24 virologic
failure (HIV-1 RNA = 200 copies/ml) and non-perfect adherence (<100% self-reported using both
the ACTG adherence questionnaire and visual analog scale (VAS)).

Results—Fifty-nine participants were enrolled, 43 (73%) black non-Hispanic and 23 (39%)
women. Median prior antiretroviral regimen changes was 3 and the co-morbidity in this population
was higher than typical for HIV clinical trials. At week-24 (n=41), 24 (59%) failed to reach
virologic suppression (HIV-1 RNA <200 copies/ml) and 25 (63%) reported non-perfect adherence.
Higher depression (CES-D10) and adverse illness perceptions (IPQ-B) were associated with
week-24 non-adherence. Early clinical assessments (week 12 HIVRNA =200 copies/mL and non-
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perfect adherence) as well as higher depression and adverse illness perceptions were associated
with week-24 virologic failure.

Discussion—In this high-risk population, the proportion of participants with suboptimal
adherence and virologic failure was unacceptably high. Interventions to address this treatment gap
are clearly needed. Depression and a higher illness perception score, failure to achieve virologic
suppression by week 12, and less than perfect adherence, could be used to target individuals for
early interventions in treatment-experienced, high-risk individuals at high risk for virologic failure.
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Combination antiretroviral therapy (ART) has dramatically decreased HIV-related morbidity
and mortality.1:2 HIV treatment is also an effective strategy for prevention.3-> However, a
substantial proportion of people living with HIV (PLWH) have detectable HIV virus due to
virologic failure (VF).6 CDC estimates that of Americans with HIV, 86% are diagnosed,
40% in HIV care, 37% prescribed ART, and 30% virally suppressed.’-8 These estimates
suggest approximately 20% of those prescribed ART are not virologically suppressed and
pose an ongoing risk of transmitting HIV.%8 To achieve an “AIDS Free Generation,” it is
essential to develop effective interventions for PLWH who are currently failing ART.%-11

Many strategies have been employed to improve HIV medication adherence.1? However, a
recent review concluded that few interventions have improved both adherence and clinical
outcomes.13 Additionally, persons of color and individuals with comorbidities and
psychologic/behavioral factors, are associated with higher rates of VF and are
underrepresented in trials.1415 Few studies enroll high-risk participants with recent VF,
partly because they are known to have higher risk of subsequent failure.18

In AIDS Clinical Trials Group (ACTG) A5251, we sought to enroll a diverse sample of
PLWH with recent VF to test the efficacy of a phone-based adherence-counseling
intervention. This study followed earlier adherence intervention studies.1’-19 A5251 closed
prematurely due to slow enrollment and we were unable to evaluate the intervention's
efficacy. In this paper, we report the challenges encountered enrolling a high-risk population
for non-adherence and recurrent VF and present results of post-hoc analyses to identify
characteristics associated with VF.

METHODS
Study Design

A5251 Original—A5251 was a multi-site randomized controlled trial to evaluate virologic
efficacy of an enhanced adherence-counseling intervention compared to standard of care
(SOC) over 48 weeks. The targeted sample size was 296 participants (1:1 randomization).
The intervention was delivered by phone from nurses at one call center. Calls incorporated
motivational interviewing?®, individualized to participants’ illness perceptions, and focused
on helping participants develop knowledge and skills to overcome barriers.21-24 Participants
in both arms received individualized SOC adherence education/counseling by a physician,
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nurse and/or pharmacist. The primary endpoint was virologic suppression at week 48. Data
were collected at baseline and every 12-16 weeks after randomization to week 96. Inclusion
criteria were HIV-positive, age =18 years, English or Spanish speaking, non-adherent to
antiretrovirals in the prior year, VF on ART (21,000 copies/mL within 16 weeks of study
enrollment), co-enrolled in an ACTG study, and starting a new regimen with =2 active
antiretrovirals at study entry. The ACTG study co-enrollment criterion was amended to
allow enrollment of any patient followed at participating domestic ACTG sites. Additionally,
participants could restart a regimen with =2 active antiretrovirals documented by HIV
resistance testing rather than switching to a new regimen. The protocol was approved by the
institutional review boards at participating ACTG sites; participants provided written
informed consent.

Post-hoc—Premature study closure, both enrollment and follow-up, resulted in insufficient
power to evaluate the planned primary endpoint. We refocused the study aims to: 1) describe
the enrolled high-risk population; and 2) identify characteristics associated with VF. Revised
endpoints were: 1) week 24 VF (HIV-1 RNA =200 copies/ml); and 2) week 24 non-perfect
adherence (<100% self-reported visual analog scale [VAS]).

Study Assessments

Analysis

CDA4 cell count, plasma HIV-1 RNA, and self-reported adherence were assessed at baseline,
weeks 12, 24, and 48. Baseline questionnaires included: antiretroviral history, adherence,
depression score (CES-D10)2°, self-efficacy score26 , and the Brief Illness Perception
Questionnaire (IPQ-B)?’, a nine-item scale assessing cognitive and emotional
representations of illness; a higher score indicating a more threatening view of HIV. At
baseline, week 12 and 24, participants completed the (a) ACTG adherence self-report
questionnaire2%, and, (b) a short adherence questionnaire composed of two questions: 4-day
adherence recall and a VVAS that asked participants to indicate on a scale of 0-100% the
percentage of antiretrovirals taken over the last 30 days.2® Prior to study closure, sites were
asked to complete a questionnaire on enrollment barriers.

The post-hoc analyses combined all participants, irrespective of randomization, and all study
follow-up that occurred prior to premature study closure. Univariable and multivariable
exact logistic regression models for the revised endpoints assessed associations. Covariables
with p<0.2 in univariable models were included in multivariable models, unless considered
co-linear, in which case they were removed from multivariable models one at a time.
Baseline covariables included age, sex, race/ethnicity, restarting a antiretroviral regimen vs.
starting a new one, being on vs. off antiretrovirals, number of prior regimens, CES-D10,
IPQ-B, self-efficacy, smoking history (none vs. ever), and substance use in the last year.
Week 12 covariables included VAS adherence (perfect vs not), ACTG 4-day adherence
(perfect vs not), and HIV-1 RNA (< vs 2200 copies/ml). Participants with missing data were
excluded.
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Study Enrollment

Fifty-nine participants enrolled between October 2010 and October 2012. Thirty (51%) were
randomized to adherence-counseling and 29 to SOC. Follow-up ended in January 2013.
Eighty-five percent (29 of 34) of participating sites completed a questionnaire on enrollment
barriers. Most sites (64%) reported not enrolling some participants due to active drug use,
mental health problems, or being deemed unreliable. Some failed to keep appointments for
screening and/or baseline visits. Eight of the 29 responding sites (28%) cited reluctance to
enroll participants viewed as high-risk for incomplete follow-up because of the ACTG
evaluation process that penalizes sites for participants who miss follow-up visits or are lost
to follow-up.

Baseline characteristics

Follow-up

Forty-three (73%) participants were black non-Hispanic and 23 (39%) were women (Table
1). Median baseline age was 47 (IQR 37-53) years, CD4 count 180 (57-333) cells/mm? and
HIV-1 RNA 4.0 (3.2-4.9) logygcopies/mL. Median prior antiretroviral regimen changes (=2
drugs and/or a change in drug class) was 3 (range 0, >10), and 22% reported >5.
Psychosocial co-morbidities were common: 28 (47%) had a history of depression, 10 (17%)
of anxiety, 18 (31%) of substance use, and 40 (68%) of smoking cigarettes, with 32 (54%)
current smokers. HIV drug resistance was common: 38 (64%) had reverse transcriptase and
35 (59%) protease mutations. Integrase resistance mutations were infrequent, 2 (3%).

Antiretroviral regimens (re)started at study entry comprised 2 to 6 medications; =2
nucleoside analogs (91%), non-nucleoside (28%), protease inhibitor (76%), integrase
inhibitor (38%) and/or entry inhibitor (12%). At entry, 38 (64%) participants were taking
their prescribed cART, and of these, 17 (45%) reported missed dose(s) in the last 4 days. All
but 7 participants reported missing doses in the last 3 months. Overall, only 13 (22%)
reported always taking their antiretrovirals on time, with an additional 13 (22%) doing so
“most of the time”. Median adherence to antiretrovirals over 30 days prior to entry using the
VAS was 76%.

At study-closure, 55 participants had been followed through week 12, and 46 through week
24. Four were on study for less than 12 weeks: 2 due to study closure and 2 due to deaths.
Nine others were on study for less than 24 weeks: 8 due to study closure and only 1
participant was lost to follow-up. Median weeks from study entry to last study was 33.3
weeks (IQR: 19.9 — 45.4). Forty-three (78%) had HIV-1 RNA data at week 12 and 41 (89%)
at week 24. (Figure 1)

Of 30 randomized to the adherence-counseling intervention, 20 (67%) were successfully
contacted by the call center, 9 (30%) were not contactable despite multiple attempts, and
study-related technical difficulties prevented contacting one. Nurses reported some
participants had run out of phone minutes or changed phone numbers. During the short
follow-up, 25 participants had a total of 73 acute illnesses including 11% bacterial or
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mycobacterial infections, 10% candidal infections, and 12% gastrointestinal diseases; 12
hospitalizations, and 3 deaths. Two deaths were HIV-related (disseminated Histoplasmaosis,
septic shock), neither attributed to the intervention, and for one participant, the cause of
death was unknown.

On Study Adherence

Forty-two (76%) completed the 4-day adherence recall at week 12 and 39 (85%) at week 24.
Forty-four (80%) completed the VAS adherence at week 12 and 40 (87%) at week 24. At
week 12, nine reported missed dose(s) in the last 4 days, and by VAS, median adherence was
95% (IQR: 80%, 100%) with 24 reporting non-perfect adherence. Sixteen reported missed
dose(s) in the last 4 days, and by VAS, week 24 median adherence was 95% (IQR: 65%,
100%) with 25 (63%) reporting non-perfect adherence (<100%).

Week 48 Viral Suppression

Nine of 14 (64%) participants with week 48 data had HIV-1 RNAs <200 copies/mL. As
stated above, the study was underpowered for the planned primary endpoint at week 48 and
there was no statistical difference between randomized arms (Fisher's exact P>0.99).

Characteristics associated with non-suppression at Week 24

Twenty-four (59%) of 41 participants with week 24 HIV-1 RNAs were =200 copies/mL. In
univariable models, several covariables were significantly associated with week 24 non-
suppression: Week 12 HIV-1 RNA =200 copies/mL (OR 25.7 [95%CI 3.4, 357.7]; p<0.001),
week 12 non-perfect VAS adherence (OR 7.4 [1.3, 57.6]; p=0.018), and higher IPQ-B score,
indicating a more threatening view of HIV (OR 1.09 [1.02, 1.17] per unit; p=0.008) (Table
2). Associations with week 12 ACTG 4-day recall (p=0.20) and CES-D10 (p=0.21) were
weaker and not included in the multivariable model. In the multivariable model, only week
12 HIV RNA =200 copies/mL remained a significant predictor of week 24 viral non-
suppression.

Characteristics associated with non-perfect adherence by VAS at Week 24

Twenty-five (63%) of 40 participants reported week 24 non-perfect VAS. Covariables
associated with non-perfect VAS were higher CES-D10 score (OR 1.31[1.11, 1.62] per unit;
p<0.001), higher IPQ-B score (OR 1.15 [1.06, 1.28] per unit; p<0.001) and week 12 non-
perfect VAS (OR 25.5; p<0.001) (Table 2). All participants reporting week 12 non-perfect
VAS adherence also reported week 24 non-perfect VAS adherence. The association between
week 12 non-perfect 4-day adherence and week 24 VAS adherence was not significant
(p=0.15). In the multivariable model that excluded week 12 measures, CES-D10 (OR 1.24
[1.03, 1.54]; p=0.022) and IPQ-B (OR 1.11 [1.02, 1.24]; p=0.013) remained independently
associated with week 24 non-perfect VAS adherence.

DISCUSSION

Adherence to antiretroviral medication is key to improved outcomes and minimizing HIV
transmission, but a variety of barriers impede adherence in high-risk populations. This study
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was designed to improve our understanding of how to better support PLWH with poor
adherence and recent VF.

Women, populations of color, those with history of depression or anxiety, and substance use
were well represented. Enrollment, however, was slower than expected and the study closed
prematurely to recruitment and follow-up. In retrospect, this might have been anticipated
given the target population and ACTG standard procedures. Although there was wide
interest from ACTG sites across the United States, many sites excluded eligible patients
from enrollment because of concerns about potential missed visits and increased loss-to-
follow-up of high-risk participants. ACTG sites are evaluated on maintaining patients on
study and on study data completeness; dropout rates adversely affects ACTG site scores.
Enrolling subjects that drop out might jeopardize sites future participation as a site within
the ACTG as site scores are used to select clinical sites. This was especially important as
sites were concerned about the downsizing in the number of sites that was expected to occur
shortly after the study closed. Despite concerns about dropout, retention of enrolled
participants was excellent; only 1 person was lost-to-follow-up prior to study closure.

Participants were heavily ART experienced, most had failed more than one regimen and a
quarter over five. They reported numerous comorbidities, more than typically seen in HIV
trials. Participants were also sicker, and experienced more acute illnesses and
hospitalizations than expected. In contrast to our prior work, the central call center was
unable to reach 30% of those randomized to the intervention arm. We believe this reflects
the challenges of scaling up the intervention to a large multi-site study in an era where most
participants only have cell phones and many do not maintain the same cell phone number
over time. 17-19 Even after enrollment into a clinical trial targeting high-risk individuals,
ACTG sites efforts failed to achieve acceptable levels of adherence or virologic outcomes for
most of this high-risk population: nearly 60% had week 24 HIV-1 RNAs =200 copies/mL.
Many covariables associated with non-adherence and VVF in previous studies (e.g., age, sex,
race/ethnicity, restarting the same regimen vs. starting a new regimen, and substance use)
did not have significant associations in this underpowered study16. However, several
variables did reach significance including a higher baseline illness perception score, which
was associated with non-perfect adherence by VAS and poorer HIV suppression at week 24.
Higher depressive symptoms were also significantly associated with week 24 non-perfect
VAS adherence. Early assessments, non-perfect VAS adherence, and failure to suppress
HIV-1 RNA to <200 copies/mL at week 12 were strongly associated with week 24 VF.
Interestingly, the VAS, a simple single assessment, was more strongly associated with poor
outcomes than the 4-day adherence recall, which has been widely used within and outside
the ACTG for over 25 years.26 However, our numbers were small and these results should be
interpreted cautiously until validated in large studies.

Conclusions

Novel interventions for individuals with prior virologic failure due to suboptimal adherence
are clearly needed. This study shows that enrolling this ART-experienced participants at
high-risk of non-adherence and VF is challenging, but once enrolled, participants can be
retained. Findings indicate that higher baseline illness perception and depression score,
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<100% adherence by VAS and/or failure to achieve virologic suppression by week 12 might
identify participants at greatest risk of VF soon after starting a new ART regimen. This study
highlights the importance of obtaining information on HIV illness perception and depression
in addition to antiretroviral adherence measures to allow for early-targeted interventions,
rather than waiting for the traditional week 24 assessment. In addition, the single item VAS
adherence measure outperformed the longer ACTG 4-day recall questionnaire. The high rate
of suboptimal adherence and VF underscore the need for further research in this population
to improve the state of engagement in the HIV care continuum cascade and work towards
achieving an AIDS-free generation.
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"4 Enrolled participants were not on study at week 12 (2 deaths priorto week 12, 2 had notbeen on study for 12 weeks attime of unexpected

study closure)

"9 Participants were not on study at week 24 (8 due to unexpected study closure, 1lost tofollow-up)

Note: 1 additional death occurred after week 24

Figure 1.
Enrollment and Follow-up of Study Participants
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Table 1
Baseline Characteristics of the Study Participants
Number of participants 59
Age (years) Median (IQR) 47 (37, 53)
Range 22 - 66
Gender Male 36 (61%)
Female 23 (39%)
Race/Ethnicity Black, Non-Hispanic 43 (73%)
White, Non-Hispanic 9 (15%)
Hispanic (Regardless of Race) 7 (12%)
Education < High School (HS) 17 (29%)
HS or GED 15 (25%)
Some college/Tech. school 23 (39%)
College graduate (BA or BS) 4 (7%)
Yearly income < $5,000 15 (25%)
$5,000 - $19,999 18 (31%)
$20,000 - $49,999 16 (27%)
>$50,000 3 (5%)
missing 7 (12%)
Recruitm ent Source ACTG clinic patient 45 (76%)
ACTG co-enrolling trial 14 (24%)
Baseline CD4+ cells/mm?3 Median (IQR) 180 (57, 333)
Range 7-852
Nadir CD4+ cells/mm?3 Median (IQR) 68 (11, 207)
10%, 90% 5,275
Baseline log;g HIV-1 RNA ¢/mL Median (IQR) 4.0(3.2,4.9)
Range 1.8-5.9
Continuing Regimen at Entry Yes 28 (47%)
No 31 (53%)
No. Prior ART Regimen Changes 0 8 (14%)
1 11 (19%)
2 9 (15%)
3 8 (14%)
4 10 (17%)
>5 13 (22%)
Reverse Transcriptase Resistance Mutations One or more mutation 38 (64%)
Missing data 1(2%)
Protease linhibitor Resistance Mutations One or more mutation 35 (59%)
Missing data 1 (2%)
Integrase Resistance Mutations One or more mutation 2 (3%)
Missing data 1 (2%)
HIV Co-Receptor Tropism CCR5 7 (12%)
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Number of participants

Ever Treated for or Diagnosed with Depression

Ever Treated for or Diagnosed with Anxiety

Ever Treated for or Diagnosed with Substance Abuse Disorder?

History Cigarette Smoking

Currently Smoking Cigarettes

Depression (CES-D10)

IlIness Perceptions

Visual Analog Scale (VAS) Adherence
Perfect Adherence (VAS)

CXCR4 or Dual/Mixed
Insufficient to measure
Missing data (no sample)
Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Mean (S.D.)

Median (IQR)

Mean (S.D.)

Median (IQR)

Median (IQR)

Yes

No

Missing or not on cCART

59

5 (8%)

2 (3%)
45 (76%)
28 (47%)
31 (53%)
10 (17%)
49 (83%)
18 (31%)
41 (69%)
40 (68%)
19 (32%)
32 (54%)
27 (46%)
8.9(6.2)
8 (4, 13)

37.6 (11.7)
38 (30, 48)
76% (50, 90)
43 (73%)

5 (8%)
11 (19%)
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