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Abstract

Background: A collaborative, data-to-care strategy to identify persons with HIV (PWH)
newly out-of-care, combined with an active public health intervention, significantly increases the
proportion of PWH re-engaged in HIV care. We assessed this strategy’s impact on durable viral
suppression (DVS).

Methods: A multisite, prospective randomized controlled trial for out-of-care individuals using
a data-to-care strategy and comparing public health field services to locate, contact, and facilitate
access to care versus the standard of care. DVS was defined as the last viral load, the viral load
at least 3 months before, and any viral load between the 2 were all <200 copies/mL during the
18-month postrandomization. Alternative definitions of DVS were also analyzed.

Results: Between August 1, 2016-July 31, 2018, 1893 participants were randomized from
Connecticut (n = 654), Massachusetts (n = 630), and Philadelphia (n = 609). Rates of achieving
DVS were similar in the intervention and standard-of-care arms in all jurisdictions (all sites:
43.4% vs 42.4%, P=0.67; Connecticut: 46.7% vs 45.0%, P= 0.67; Massachusetts: 40.7 vs
44.4%, P=0.35; Philadelphia: 42.4% vs 37.3%, P=0.20). There was no association between
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DVS and the intervention (RR: 1.01, CI: 0.91-1.12; £=0.85) adjusting for site, age categories,
race/ethnicity, birth sex, CD4 categories, and exposure categories.

Conclusion: A collaborative, data-to-care strategy, and active public health intervention did
not increase the proportion of PWH achieving DVS, suggesting additional support to promote
retention in care and antiretroviral adherence may be needed. Initial linkage and engagement
services, through data-to-care or other means, are likely necessary but insufficient for achieving
DVS for all PWH.
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data to care; randomized trial; HIV; health departments; durable viral suppression

INTRODUCTION

Of the 1.2 million people in the United States with HIV persons with HIV (PWH) in 2019,
an estimated 66% received some HIV care, 57% had achieved viral suppression, and 50%
were retained in care.l Retention in medical care and HIV viral suppression are beneficial

to both the individual and public health.2-° For the individual, mortality and opportunistic
events decrease with a concurrent increase in life expectancy.2" For the community, ongoing
transmission of HIV decreases dramatically.’:8

The primary goal of antiretroviral therapy is sustained or durable viral suppression (DVS),
a downstream indicator of HIV control.? Studies have highlighted the importance of
measuring viral suppression longitudinally because this reflects the status of HIV care over
time.”10.11 The percentage of PWH with DV'S provides a helpful indicator for monitoring
national HIV prevention and treatment efforts.12 The durability of viral suppression can
also help define the best timing of targeted adherence strategies and intensive viral load
monitoring in individuals with multiple challenges to antiretroviral therapy adherence.12

Given the importance of DVS, the Ending the HIV Epidemic in the United States (EHE)
initiative seeks to reduce the number of new HIV infections by 90% and to increase the
percentage of persons virally suppressed to 95% by 2030.13 To achieve this goal, evidence-
based strategies are needed to identify, engage, and retain PWH in care and to maximize the
benefits of antiretroviral therapy.

Data-to-care (D2C) is a public health strategy that uses HIV surveillance and other data,
such as clinical encounter data obtained from electronic health records, to support progress
along the HIV care continuum and maximize viral suppression.14 Research suggests

that D2C strategies involving close collaboration between clinical providers and health
departments for identifying persons out of care and re-engagement activities may enhance
efficiency and improve re-engagement outcomes.15-18 The influence of D2C strategies on
DVS is less understood. One study suggested that combining D2C methods with intense
short-term case management for up to 90 days can improve long-term viral suppression
among those who achieved viral suppression.18
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The Cooperative Re-Engagement Controlled Trial (CORECT) was the first prospective
randomized controlled trial to evaluate a D2C strategy among PWH newly out-of-care

and implement an intervention to increase the number who engage or re-engage in HIV
medical care, remain in medical care, and achieve viral suppression.1®> The CORECT study
found D2C with an active public health intervention improved overall early re-engagement
in care.1® This study provided evidence that this model can effectively identify, locate,

and re-engage out-of-care persons, including people disproportionately affected by HIV.
However, to fully understand D2C and CoRECT’s impact on the HIV care continuum, an
analysis of durable viral suppression is needed. Here, we present findings from CoRECT on
durable viral suppression.

METHODS
Study Design

CoRECT was designed to evaluate a D2C strategy to identify a newly out-of-care person,
defined as a person who had documented HIV care at a collaborating CoRECT clinic within
the last 12 months and who then subsequently disengaged from care. Participants had to be
aged 18 years or older and had to be out-of-care by either or both the following criteria: (1)
did not have a visit with a prescribing provider for more than 6 months or (2) no objective
CD4 count or viral load test result reported to health department surveillance for more than
6 months since their last measurement. Three health departments (Connecticut Department
of Public Health, Massachusetts Department of Public Health, and Philadelphia Department
of Public Health) generated out-of-care lists using HIV laboratory surveillance data and

40 collaborating clinics generated newly out-of-care lists using appointment data. The
combined out-of-care lists were discussed and reconciled during monthly case conferences
attended by project staff from both the health department and HIV clinic. All patients
deemed out-of-care at the case conference were then randomized using block randomization
to either receive the clinic’s standard-of-care (SOC) linkage and engagement in care
services or an active health department field services intervention. All randomizations were
performed at the individual level but stratified by participating clinics in each of the 3

study sites. Each health department created its own protocol for patient enrollment, case
conferencing, and active public health intervention within the context of CORECT-specified
definitions.

Standard of care varied at the 40 clinical sites involved in the trial but included
communication through telephone calls, letters, or e-mail. Outreach may have been
performed by nurses, front desk staff, or case managers. Clinic staff were asked to

work with disease intervention specialists if contacted to facilitate fast-track scheduling

for participants. SOC may have changed over the course of this study in response to

study participation or for other reasons external to this study. The intervention differed

in composition and duration at each site (see Table 1, Supplemental Digital Content, http://
links.lww.com/QAI/C30). Recruitment began in all 3 jurisdictions between August—October
2016 and was completed by July 2018. Participants were followed for a period of 18 months
after randomization. Local IRB ethical approval was received for each jurisdiction.
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Statistical Analysis

For this analysis, DVS was the primary outcome. DV'S was defined by the study protocol
as having at least 2 viral loads (VL) and fulfilling 3 criteria: (1) the last VL recorded in
the 18-month follow-up period after randomization is less than 200 copies/mL, (2) the VL
immediately before, but at least 3 months apart from, the last recorded VL is less than 200
copies/mL, and (3) all VL results between times (1) and (2) are less than 200 copies/mL.
Additional analyses were conducted for varying definitions of DVS: (1) the above criteria
with the last VL occurring at least 6 months postrandomization, (2) the above criteria with
VLs restricted to 6-18 months, and (3) all VLs postrandomization being less than 200
copies/mL, including if only one VL was recorded. An intent-to-treat approach was used
meaning all participants randomized in the study were included in the analysis regardless of
disposition or acceptance of the intervention. Missing VLs were presumed as failure. The
number and interval of VL tests performed were variable.

The proportion of individuals who achieved DV'S was calculated and then compared by
study arm overall and for each of the 3 sites. DV'S was also compared by demographic
and clinical variables by study arm and overall. Demographic variables included sex at
birth, current sex (including transgender), race/ethnicity, age (median, interquartile range;
IQR) at the time of randomization, and HIV transmission category designated at the

time of diagnosis. Clinical variables included time since HIV diagnosis, number of VL
results (median, IQR), a categorical variable for the last VL before randomization (<200,
200-1,000, 1001-10,000, >10,000 copies/mL, and a categorical variable of the last CD4
count before randomization (<50, 51-199, 200-349, 350-499, =500 cells/mL). XZ, Fisher
exact, and rank-sum tests (for continuous variables) were used to compare demographic
and clinical characteristics between study arms. A log-binomial model was used to assess
the relationship between DVS and the intervention as well as to identify possible factors
associated with DVS. Risk ratios (RRs), or relative benefits, were estimated by pooling
data from across the 3 sites while controlling for the aforementioned variables. All
statistical analyses were conducted using SAS version 9.4. This trial is registered with
ClinicalTrials.gov, Number NCT02693145.

Role of the Funding Source

RESULTS

This study was funded by the Division of HIV Prevention, Centers for Disease Control

and Prevention. The funders participated in the study design, data collection, analysis, and
interpretation of data; in the writing of the report; and in the decision to submit the paper for
publication.

Baseline Characteristics

The number of newly out-of-care PWH randomized by the site was Connecticut (CT):
654 (332 intervention and 322 SOC); Massachusetts (MA): 630 (317 intervention and 313
SOC); Philadelphia (PHL): 609 (309 intervention and 300 SOC) for a total of 1893 (958
intervention and 935 SOC). Demographic variables did not differ by study arm at any of
the 3 sites, although there were differences in study populations between jurisdictions.
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Full CoRECT study characteristics and demographics can be found in previous study
publications.1> Notably, most participants were men: CT 62.4%, MA 72.7%, PHL 73.9%.
The largest race/ethnicity group was non-Hispanic Black: CT 40.4%, MA 40.2%, and PHL
65.3%. Of those participants with data available, the last VL before randomization was <200
copies/mL in a large percentage: CT 74.2%, MA 78.9%, and PHL 70.4%. Demographic and
clinical characteristics of all participants and percentage who achieved DVS by study arm
are summarized in Table 1.

Durable Viral Suppression

The median number (IQR) of VL tests performed per participant comparing intervention
with SOC across all sites was 2 (1-4) vs 2 (1-4), P=0.17; CT: 3 (1-4) vs 2 (1-4), P=

0.44; MA: 2 (1-4) vs 2 (1-3), P=0.61; PHL: 3 (2-4) vs 2 (1-4), £=0.02. Of the 1893
participants during the observation period, 68.8%, 14.4%, and 16.8% had at least 2, one, and
zero VLs recorded, respectively; those with zero or one VLs were defined as failures.

Overall, 811 (42.8%) of participants had 2 or more VLs and met criteria for DVS, 25.9%
had 2 or more VL tests but did not meet criteria for DVS, and 31.2% did not have more than
one test in the relevant period. The percentage of participants achieving DVS comparing
intervention with SOC across all sites were 43.3% vs 42.4%, P= 0.67; CT: 46.7% vs 45%,
P=0.67; MA: 40.7% vs 44.4%, P=0.35; PHL: 42.5% vs 37.3%, P=0.20 (Table 1, Fig.

1). Proportions of persons achieving DVS using 3 alternative definitions of DVS were not
significantly different between the intervention and SOC arms at each of the sites (Table 2).
Among the participants who did not achieve DVS (n = 1082), overall, 501 (46.3%) had at
least one suppressed VL measure of <200 copies/mL during the follow-up. When excluding
PWH who never achieved viral suppression during the observation period, the overall rates
for achieving DVS comparing intervention to SOC slightly increased to 61.9% vs 61.8%, P
=0.98.

In the log-binomial model analysis (Table 3), the intervention was not associated with DVS
when compared with the SOC and, overall, the relative benefit for achieving DVS varied
by site, but we could not exclude the null of no difference between study arms (unadjusted
RR CT 1.04, 95% CI: 0.88-1.22; P=0.67; unadjusted RR MA 0.92, 95% ClI: 0.76-1.10; P
= 0.35; unadjusted RR PHL 1.14, 95% CI: 0.93-1.38; £=0.20; unadjusted RR combined
by site RR 1.02, 95% CI: 0.92-1.14; P=0.67). This was also true after adjusting for site,
age categories, race/ethnicity, birth sex, CD4 categories, and exposure categories (RR 0.98,
95% CI: 0.88-1.09; £=0.71). Controlling for all variables in the model, the following
were associated with DVS: being in the older age groups when compared with being in

the 18-29 years age group (40-49 years old: RR 1.34, CI: 1.07-1.68; 50-59 years old: RR
1.43, Cl: 1.14-1.79; 60 years or older: RR 1.58, CI: 1.24-2.02), being virally suppressed
before randomization when compared with those who were not virally suppressed before
randomization (RR 2.86, Cl: 2.26-3.62; £>0.0001), and having a higher CD4 count when
compared with individuals with CD4 counts less than 50 cells/uL (CD4 count =500: RR
2.26, Cl: 1.04-1.53; CD4 count 200-349: RR 1.30, Cl: 1.09-1.54).

In a separate but similar model adding re-engagement at day 90 to examine whether it was a
contributing factor, we found that higher CD4 (=50 cells/uL) was again associated with DVS
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(RR 1.23, Cl: 1.06-1.42) compared with <50 cells/pL; differences by study arm were not
observed (RR 0.92, CI: 0.83-1.15) (results not displayed in the table).

DISCUSSION

The CoRECT, which was the first multisite randomized controlled trial to evaluate D2C
linked with an active public health intervention and its effect on the HIV care continuum,
showed that a collaborative, D2C strategy, and active public health intervention led by health
departments increases the proportion of PWH re-engaged in HIV care and may improve
retention in care and decrease time to viral suppression.15 In this extended analysis, we
observed no increase in the proportion of PWH achieving durable viral suppression in the
intervention arm.

Although the CORECT demonstrated the effectiveness of the intervention to improve re-
engagement, that did not translate to DVS in any of the 3 sites. One possible explanation is
that the intervention focused primarily on re-engagement and did not continue to work with
patients beyond re-engagement, which without sustained intervention, may have resulted in
disengagement from care or in failure to translate into medication adherence.1® During
intervention periods, services to assist with barriers to care such as obtaining health
insurance and linking patients to community resources were rendered. Patients who are
out-of-care and determined to be eligible for public health intervention may be at risk

of recurrent disengagement from care because of the reasons that may have initially led
them to become out-of-care. This issue, however, is beyond the scope of this analysis but
deserves additional analysis. Other studies have shown insurance status, income, housing,
transportation, mental health diagnoses, and substance use disorders may affect achieving
DVS.720-24 These factors suggest essential social support services (and unmet needs) may
affect DVS, consistent with barriers to linkage to HIV care identified in qualitative studies
of US clinics.2021 Strategies that further address underlying and persistent population-,
system-, clinic-, and individual-level barriers to care beyond the initial linkage and re-
engagement of care are needed.1®

Addressing the barriers to care and structural inequalities that may contribute to lower
levels of DVS such as social determinants of health, stigma, and lack of essential support
services may improve clinical outcomes. The overall 43% of individuals in this study who
achieved DVS and the higher relative benefit of achieving DVS for those who re-engaged
at 90 days suggest that clinics were able to address issues for many, but other barriers
remain for those who did not achieve DVS. Clinics should consider that, without intensified
interventions, patients who re-engage in care do not achieve DVS in more than half the
cases, owing possibly to disengaging from care or nonadherence; therefore, clinics should
consider prioritizing efforts in attending to these patients’ ongoing needs and identified
barriers to care.1® Our regression analysis suggests that previous viral suppression is
associated with achieving DVS; clinics could therefore consider prioritizing those who do
not have prior viral suppression with additional support services. Another strategy could
be employing disease intervention specialists, case managers, or other patient navigators
to more frequently interact with patients who are at high risk for disengagement, through
telephone, telemedicine, or other means which may not require face-to-face visits. Many
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evidence-based interventions and best practices exist for HIV care providers and clinics

to help effectively assist patients in staying in HIV care.2> However, systems-level and
structural barriers such as lack of transportation, housing, time away from work, childcare,
or insurance coverage should not be overlooked.

The analysis of DVS fills an important gap in understanding D2C’s distal impacts on

the HIV care continuum. Since the initiation of this study, D2C has become a required

core strategy and activity for federally funded health departments to implement as part

of an integrated HIV surveillance and prevention program.2® The key aspects of the
CoRECT are (1) the collaborative D2C model whereby the health department and clinical
providers hold joint case conferences for successful identification and determination of
care status using surveillance data and contributions from clinical care providers and (2)
implementation of an active public health intervention using disease intervention specialists
or field epidemiologists to locate, contact, and provide assistance with re-engagement in
care. Given CoRECT’s previous findings of improvement in re-engagement, it is worthwhile
to consider prioritizing re-engagement into public health field services of persons out of
HIV care and potentially adjusting workflow to allow for focusing on multilevel barriers to
retention in care and antiretroviral therapy adherence to achieve DVS.

Our regression analysis also suggests younger age and lower CD4 counts are associated with
not achieving DVS. Older age groups have previously been found to have higher levels of
retention and DV'S. One national study reported a lower proportion of those aged 25-34
years vs. older than 55 years (52% and 72%, respectively) achieving a 2-year DVS.27 A
cross-sectional analysis, among 14 cohorts, in the United States and Canada, reported the
older the individual, the greater the probability of viral suppression.28 In addition, in our
study, higher CD4 counts are associated with achieving DVS compared with those who had
CD4 counts less than 50 cells/uL. It is possible that PWH with lower CD4 counts may have
late HIV diagnosis, or longstanding or advanced HIV, which may affect the likelihood of
achieving DVS.

The EHE in the US initiative aims to end the HIV epidemic by 2030. The health of PWH
and the success of HIV prevention efforts are determined primarily by the ability to achieve
and maintain viral suppression. Mathematical modeling indicates that disengagement from
HIV care contributes the most (61%) of new annual infections.3 Our findings that nearly

half (43%) of re-engaged PWH achieved DVS suggests that to optimally reduce new HIV
infections in the United States, our D2C strategy should likely be linked to other strategies
to engage a larger proportion of PWH for longer periods, perhaps through better engagement
with medical case management, treatment for mental health and substance use disorders,

and addressing systems-level and structural barriers. To improve the health of PWH and
reduce onward transmission of HIV, multifaceted sustained interventions and evidence-based
strategies are needed to identify, engage, and retain PWH in care, maximize the benefits

of antiretroviral therapy, and enhance efforts to address social determinants of health that
influence HIV clinical outcomes.2

Our study has several limitations. First, all sites were in the Northeast United States. Factors
such as health insurance coverage, availability of HIV treatment providers, and availability
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of supplemental support for HIV treatment through state drug assistance programs among
other factors affect access to and continuity of HIV care. Because there are local, state,
and regional variations in these factors, the findings have unknown generalizability for
other areas. In addition, the definition of newly out-of-care used here may only comprise
a specific group that were recently out-of-care, for example, in care for at least once
during a 12-period followed by out-of-care for at least 6 months. These factors may

limit generalizability to other population cohorts, including people out-of-care for longer
periods of time, and jurisdictions. Second, the standard of care may have changed over
time, potentially improving re-engagement procedures and thereby decreasing the impact
of the intervention over time. In addition, it is possible that individuals who re-engaged
on their own or through the SOC may be more likely to continue care and reach DVS,
potentially decreasing the impact of the intervention on DVS. Third, health departments
and their respective design and implementation of the active public health intervention
were structurally and operationally different which allowed for some variation in design
and implementation of that intervention, the effects of which could affect generalizability
and account for site-level differences in outcomes. Finally, participants had differential
opportunities for achieving DVS as the number and interval of VL tests performed were
variable.

In conclusion, the CORECT recruited more than 1800 PWH at multiple clinical sites in

3 geographic areas who were identified as newly out-of-care. Although the collaborative,
data-to-care strategy, and active public health intervention improved re-engagement and
retention in care, it did not translate to durable viral suppression. These findings underscore
the possible need for additional system-level and individual-level support to keep all PWH
engaged and retained in HIV care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Percentage of adults with HIV participating in CORECT achieving durable viral
suppression* by study arm and location, year 2016-2019 (N = 1893). * Durable viral
suppression was defined as fulfilling 3 criteria: (1) the last viral load recorded in the
18-month follow-up period after randomization is less than 200 copies/mL; (2) and the viral
load immediately before, but at least 3 months apart from, the last recorded viral load is less
than 200 copies/mL;and (3) all viral load results between times 1 and 2 are less than 200

copies/mL.
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Durable Viral Suppression and the Intervention Among Adults With HIV Participating in CORECT, Year
2016-2019, Pooled (N = 1893)

Effect Risk Ratio 95% ClI
Unadjusted Risk Ratio by Site

Combined by site 1.02 092 114

Connecticut 1.04 0.88 1.22

Massachusetts 0.92 0.76 1.10

Philadelphia 1.14 093 138
Adjusted risk ratio

Intervention vs. Standard of Care 0.98 0.88 1.09

Connecticut vs. Philadelphia 1.03 095 112

Massachusetts vs. Philadelphia 1.00 092 1.08
Age (vs. 18-29 years)

30-39 1.16 092 146

40-49 1.34 1.07 1.68

50-59 1.43 114 179

60 years or older 1.58 124 202
Race (vs. Non-Hispanic Black)

Hispanic/Latino 1.00 086 1.16

Non-Hispanic White 1.10 0.95 1.27

Other 1.10 0.78 156
Birth sex (vs. Male)

Female 0.95 082 111
Viral load suppression before randomization

Yes 2.87 226 3.62
CD4 count (vs. <50 cells/uL)

51-199 1.08 091 1.28

200-349 1.30 1.09 154

350-499 1.13 092 139

500+ 1.26 1.04 153
Exposure category (vs. MSM, MSM/HET)*

IDU (IDU or HET/IDU) 0.99 083 118

MSM/IDU or MSM/HET/IDU 1.08 090 1.29

HET 0.93 072 121

Other 1.07 0.878 1.30

*
HET = heterosexual; IDU = injection drug use; MSM = men who have sex with men; Other = perinatal, no identified risk, or not in record.
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