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Abstract

Background: To assess long-term effectiveness of an intensive and comprehensive Ryan White
Part A-funded HIV Care Coordination Program (CCP) recruiting people living with HIV (PLWH)
with a history of suboptimal HIV care outcomes.

Methods: We merged programmatic data on CCP clients with surveillance data on all adults

diagnosed with HIV. Using propensity score matching, we identified a contemporaneous, non-
CCP exposed comparison group. Durable viral suppression (DVS) was defined as regular VL

monitoring and a//VVLs <200 copies/mL in months 13-36 of follow-up.

Results: Ninety percent of the combined cohort (N=12,414) had =1 VL<200 during the follow-
up period (December 1, 2009 to March 31, 2016), and nearly all had routine VL monitoring, but
only 36.8% had DVS. While DVS did not differ overall (relative risk[RR]: 0.99, 95%Cl: 0.95-
1.03), CCP clients without any VL suppression in the 12 months pre-enrollment showed higher
DVS versus ‘usual care’ recipients (21.3% versus 18.4%; RR: 1.16, 95%CI: 1.04-1.29).

Conclusions: Enrollment in an intensive intervention modestly improved DVS among those
unsuppressed prior to CCP enrollment. This program shows promise for meeting treatment-as-
prevention goals and advancing progress along the HIV care continuum, if people without
evidence of VLS are prioritized for CCP enrollment over those with recent evidence of VLS. Low
overall DVS (<40%) levels underscore a need for focused adherence-maintenance interventions, in
a context of high treatment access.
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INTRODUCTION

For the individual and population benefits of treatment to be realized, the time from HIV
infection to durable viral suppression (DVS) must be minimized, which requires early
diagnosis, linkage to medical care, and consistent access and adherence to antiretroviral
treatment (ART).1-> Many persons living with HIV (PLWH), however, may not achieve viral
load suppression (VLS) or DVS as a result of difficulties accessing medical care and/or
initiating and adhering to treatment. Nationally, one-third of persons receiving HIV medical
care in 2011 did not have DVS over a two-year period (2012-2013) and had persistent
viremia at levels associated with HIV transmission (>1500 copies/mL).8 These data
underscore the need for interventions that support consistent ART adherence.

The New York City (NYC) Ryan White Part A HIV Care Coordination Program (CCP)
employs multiple strategies to promote care and treatment engagement among Ryan White
clients at risk for poor HIV care outcomes (e.g., non-adherence to ART).”8 Previous work
has demonstrated that the CCP increases short-term VLS when comparing an individual’s
year before to year after program enrollment.”-® However, this prior work did not assess
longer-term CCP effectiveness (i.e., more than 12 months after enrollment). Furthermore,
VLS among all NYC residents in HIV medical care improved annually from 2009 to 2016
and in tandem with population-based HIV treatment strategies (e.g., the recommendation
that all PLWH initiate ART at diagnosis regardless of CD4+ lymphocyte count (CD4)). %11
The pre-post effectiveness evaluations do not isolate program effects from these secular
changes or address longer-term effectiveness.

We therefore aimed to compare DVS among CCP enrollees with DVS in a
contemporaneous, non-CCP exposed comparison of HIV patients, and to describe CCP
enrollees who did not experience DVS.

METHODS

Intervention Description

In December 2009, with Ryan White Part A funding, the NYC Department of Health and
Mental Hygiene (DOHMH) launched the CCP. The intervention has previously been
described, and program materials are available on the DOHMH website. 7-8.12-14 cCp
protocols permit enroliment of HIV-infected adults or emancipated minors who are eligible
for local Ryan White Part A services (based on residence within the New York grant area
and household income <435% of federal poverty level) and who are (1) newly diagnosed
with HIV; (2) never in care or lost to care for =9 months; (3) irregularly in care or often
missing appointments; (4) starting a new ART regimen; (5) experiencing ART adherence
barriers; or (6) manifesting treatment failure or ART resistance.8 The CCP combines various
evidence-based elements, including case management by interdisciplinary care teams,
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patient navigation, and structured health promotion, and was rolled out as a service program
without a designated comparison group.

Data Sources

We retrospectively created an observational cohort of persons enrolled and not enrolled in
the CCP by merging longitudinal population-based surveillance and programmatic data
sources. CCP programmatic data were drawn from the DOHMH Electronic System for HIV/
AIDS Reporting and Evaluation. The HIV Surveillance Registry (“the Registry”) contains
demographic and clinical information on all diagnoses of HIV reported in NYC, as well as
comprehensive HIV-related laboratory reporting (including all CD4 and VL results for
individuals who have received HIV medical care in NYC).15 Vital status information is
updated through regular matches with death data.l!

Using programmatic data, we identified all persons who enrolled in the CCP from December
1, 2009 to March 31, 2013 and excluded clients who died within 12 months of program
enrollment (N = 279). Using Registry data, we identified all persons who were diagnosed
with HIV as of March 31, 2013 and =18 years old at diagnosis.

This study was approved by the institutional review board at (redacted for review). For these
secondary analyses of de-identified data, we received a waiver of informed consent under 45
CFR 46.116(d)(2).

Constructing a contemporaneous comparison group

We merged programmatic data with Registry data to identify non-CCP persons who were
potentially eligible for inclusion in the comparison group, via a four-step process (Figure 1 —
left column). Our approach has been described elsewhere and can be summarized as follows
(see Supplemental Appendix 1 for full details on the four-step process).12

First, to identify non-CCP PLWH who could have been enrolled in the CCP, we created CCP
eligibility windows:. ranges of time between December 2009 and March 2013 where the
person appeared eligible for enroliment in the CCP. For persons who died, we closed their
eligibility windows =12 months prior to the date of death, to ensure comparability with the
CCP group. For a description of the Registry-based eligibility criteria and enroliment
eligibility windows, see Supplemental Table 1.

Second, we randomly assigned non-CCP PLWH a pseudo-enrollment date that fell within
their eligibility window(s); this was the time-point used to start follow-up and outcome
assessment. The temporal distribution of dates among the non-CCP PLWH matched that of
the enrollment dates among CCP enrollees.

Third, we restricted to persons who had =1 VL in months 0-12 after enrollment/pseudo-
enrollment and =2 VLs in months 13-36. We required a minimum number of VLs as a
proxy for ongoing receipt of NYC HIV medical care to prevent a differential (non-CCP
versus CCP) effect of outmigration, which we suspected to have occurred more frequently
among non-CCP than CCP persons, as CCP enrollment and services require residence in
NYC.
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Finally, we matched CCP enrollees to the non-CCP PLWH on enrollment/pseudo-enrollment
date, baseline treatment status, and propensity for CCP enrollment. The four baseline
treatment status groups were defined in terms of diagnosis or VLS in the 12 months prior to
enrollment/pseudo-enroliment: 1) newly diagnosed, 2) consistently suppressed (=2 VLs =90
days apart and all VLs <200 copies/mL), 3) no evidence of VLS (all VLs reported >200
copies/mL or lacking any VL report), or 4) inconsistently suppressed (=1 VL <200
copies/mL, but not all VLs <200 copies/mL).

Outcome Definitions

The follow-up period extended from December 1, 2009 to March 31, 2016, which allowed
for 36 months of follow-up. We defined DVS as regular VL monitoring and a// VLs <200
copies/mL in months 13-36 of follow-up.® We excluded months 012 from the definition of
DVS to allow one year for all members of the cohort to establish medical care. Regular VL
monitoring was defined as having =1 VL in each 12-month period of follow-up and =90
days between the first and the last VL reported during months 13-36. For persons known to
have died, regular VL monitoring was defined as having =1 VL result in each 12-month
period of follow-up for which they were alive. To assess differences in treatment outcomes
beyond those that might be explained primarily by low-level viremia, we examined DVS at a
higher VL threshold of 1500 copies/mL. We chose thresholds in recognition of clinical
guidelines for individual health (<200 copies/mL) and for minimizing risk of HIV
transmission (<1500 copies/mL).16

Because persons with more VL monitoring have more opportunities to fail the DVS
measure, we also examined DVS using the 200 threshold and the first and last VL reported
during months 13-36.

For context as to ART access/uptake, we examined the outcome of everhaving VLS after
enrollment (defined as =1 VL <200 copies/mL in the 36 months after enrollment/pseudo-
enroliment).

Covariates

Among CCP enrollees, we used demographic, clinical and psychosocial characteristics
collected at the time of CCP enrollment to examine predictors of not having DVS. Unstable
housing was defined as homelessness, reliance on temporary or transitional housing,
residence in institutional housing, or residence in someone else’s unit with the expectation
of staying fewer than six months. Recent drug use was defined as self-reported use of heroin,
cocaine/crack, methamphetamine, or prescription drugs for recreational purposes during the
three months prior to enrollment. Mood disorder was defined as a self-reported mental
health diagnosis related to depression, bipolar disorder, or other mood disorders. Heart
disease was defined as a self-reported diagnosis of heart disease, hypertension, or high blood
pressure. We selected these variables because they were either standard demographics or
important predictors of improved VLS in our single-group, pre-post estimates of CCP
effectiveness.”-8
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Length of CCP enrollment was measured as the number of days from the date of enrollment
to the earlier of: program drop-out or graduation, death, or March 31, 2016.

Statistical Analysis

Through an intention-to-treat approach, we examined the effectiveness of the CCP on DVS
or ever experiencing VLS. We used a log binomial regression model, accounting for the
matched design, and modelled within each baseline treatment status group and overall. To
describe predictors of not experiencing DVS among CCP enrollees, we used logistic
regression and included all variables in Table 4 in the final adjusted model. To assess
whether DVS increased with duration in the CCP, we characterized DVS by length of
enrollment and used the Cochran-Armitage test for trend.

All analyses were conducted in SAS Version 9.3 (Cary, NC).

RESULTS

From December 1, 2009 to March 31, 2013, 7,337 persons enrolled in the CCP, of whom
7,058 (96%) were alive 12 months post-enrollment; 87% (6,385) of CCP enrollees had
evidence of medical care in NYC. Of the 62,828 persons who appeared eligible but were not
enrolled in the CCP, 92% (57,746) were assigned a pseudo-enroliment date; 59% (37,108)
had evidence of care in NYC, and 10% were 1:1 propensity-matched to a CCP enrollee
(6,207 in non-CCP and 6,207 in CCP). Thus, 85% (6,207/7,337) of all persons enrolling in
the CCP were included in this analysis (Figure 1).

The matched CCP and non-CCP PLWH were similar on measured characteristics: 64% were
male, 92% were non-Latino black or Latino, 50% were aged 45 years or older, and 29%
were reported as men who have sex with men (MSM) (Table 1). Most (68%) of the cohort
came from NYC neighborhoods with the highest poverty rates and the highest HIV
prevalence rates. At enrollment/pseudo-enrollment, 32% had a VL <200 copies/mL and 32%
had CD4 <200 cells/uL. In the year prior to enrollment/pseudo-enrollment, 15% were newly
diagnosed, 15% were consistently virally suppressed, 41% had no evidence of VLS, and
29% were inconsistently suppressed. Among CCP enrollees, 22% were homeless or unstably
housed, 45% had less than a high school education, 81% were unemployed, 15% reported
recent drug use, and 39% reported a mood disorder at baseline (data not shown). Similar
information was not available for non-CCP PLWH.

Among CCP enrollees and non-CCP PLWH, most (90%) had =1 VL <200 copies/mL in the
36 months after enroliment/pseudo-enroliment (Table 2). However, only 37% of the cohort
experienced DVS in that period, and the proportion varied greatly by baseline treatment
status: 71% among the consistently suppressed, 53% among the newly diagnosed, 35%
among the inconsistently suppressed, and 20% among persons with no evidence of VLS
prior to enrollment/pseudo-enrollment. Using the transmissibility threshold of 1500
copies/mL, 48% had DVS, or approximately 10% maore individuals within each baseline
treatment status group. Using the first and last VL and the threshold of 200 copies/mL, 49%
had DVS; the proportion succeeding in each baseline treatment status group was similar to
DVS using the 1500 threshold (Table 2).
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CCP enrollees with no evidence of VLS in the year prior to enrollment were significantly
more likely to have DVS when compared to their non-CCP counterparts (RR: 1.16; 95% ClI
1.04, 1.29). CCP enrollees with inconsistent evidence of VLS were significantly less likely
to have DVS when compared to their non-CCP counterparts (RR: 0.87; 95% CI 0.79, 0.95).
For persons newly diagnosed or always suppressed in the year prior to enrollment/pseudo-
enrollment, there was no CCP versus non-CCP DVS difference. The relative risks estimated
using the 1500 copies/mL threshold were nearly identical to the relative risks for the 200
copies/mL threshold (Table 2). Using the first and last VL, the effect favoring CCP among
the no evidence of VLS group remained significant (RR: 1.17; 95% CI 1.07, 1.27), and no
CCP versus non-CCP difference was observed among the newly diagnosed or persons with
consistent or inconsistent suppression.

A majority of CCP enrollees remained in the program for >365 days (64% of CCP-enrollees,
median days enrolled 540, interquartile range 254-1094 days). Persons newly diagnosed or
always suppressed were enrolled longer than persons with no evidence of VLS or
inconsistent VLS (median days enrolled: 653, 644, 496 and 500, respectively). DVS
increased with enrollment duration, for all groups other than those consistently suppressed at
baseline (Table 3).

Regular VL monitoring was absent for only 2% of CCP enrollees (69/3937) and 3% of non-
CCP PLWH (104/3810), meaning that failures on DVS were nearly always (98%) due to =1
VL surpassing the 200 copies/mL threshold. A VL >200 at CCP enrollment was the greatest
predictor of lacking DVS in months 12-36; specifically, persons with a baseline VL of 201-
1499 copies/mL or >1500 copies/mL had =3.5 times the odds of lacking DVS, when
compared to persons who were virally suppressed at enrollment (OR 3.51; 95% CI 2.86,
4.31 and OR 3.72; 95% CI 3.24, 4.27, respectively).

DISCUSSION

NYC PLWH have experienced substantial improvements in VLS over time, likely driven by
advances in ART tolerability, increased treatment access, implementation of population-
based HIV-prevention strategies, and a robust system of medical and non-medical services
for PLWH.10.11.17 Despite these resources and availability of the CCP intervention itself,
during 36 months of follow-up, <40% of the analytic cohort experienced DVS. When we
examined DVS at the threshold of 1500 copies/mL, a likely threshold for transmissibility’6,
under half the cohort achieved DVS. Importantly, almost everyone accessed HIV care and
treatment during the follow-up period, given that 90% of the total cohort had at least one-
time VLS and few persons (<3%) lacked regular VL monitoring. These findings underscore
a substantial need for sustained, and perhaps more intensive, adherence support in this
vulnerable population with multiple barriers but with high treatment access and uptake.

Among persons with no evidence of VLS in the year prior to baseline (the largest baseline
treatment status group, at 41% of the matched cohort), we observed a 16% increase in DVS
for CCP enrollees over non-CCP PLWH. This is consistent with our findings on VLS at 12
months, and suggests the program should prioritize previously unsuppressed individuals for
enrollment.”812
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We did not observe a CCP effect on DVS among newly diagnosed enrollees. The newly
diagnosed were the second most likely group to achieve DVS, and were entering a service
landscape with simpler and more tolerable drug regimens and an increased emphasis on
early treatment, as compared with NYC PLWH who were diagnosed in previous decades. At
this stage in the epidemic, persons who are newly diagnosed in NYC may have an easier
time with VLS over the long term, regardless of CCP enrollment.

We unexpectedly observed lower DVS among CCP enrollees versus non-CCP PLWH who
were inconsistently suppressed in the year prior to enroliment/pseudo-enroliment. The CCP
model may perform better at connecting or reconnecting persons with HIV care and
treatment than at promoting consistent, long-term treatment success among those who have
already (and in the past year) experienced some treatment success. In prior analyses, the
inconsistently suppressed CCP enrollees were no more likely to achieve VLS at 12 months
than a contemporaneous non-CCP-exposed group (62.2% of CCP with VLS versus 62.3% of
non-CCP with VLS, RR=0.99; 95% Cl 0.95-1.05).12.18

We suspect the CCP may have had a null effect on DVS among the inconsistently
suppressed; however, we observed a negative effect in this group, which we attribute to more
frequent VL monitoring. In all baseline treatment status groups, the CCP enrollees had 1
more VL test on average during follow-up than non-CCP PLWH (e.qg., inconsistently
suppressed CCP enrollees, mean number of VL during follow-up: 7.3, and for inconsistently
suppressed non-CCP PLWH: 6.3). More VL monitoring results in more opportunities to fail
the DVS measure and consequently more conservative CCP effect estimates, in all baseline
groups. However, more frequent VL monitoring may be more likely to negatively bias
results among the inconsistently suppressed because this group is defined by its pattern of
unstable treatment outcomes, with low and high VL values in the year prior to enrollment. In
support of this explanation, when we examined DVS and ever suppression (i.e., metrics
based on the same number of VL reports in the CCP and non-CCP groups), we observed no
difference in outcomes between CCP and non-CCP PLWH with inconsistent suppression at
baseline.

The low proportion of PLWH who achieved DVS, regardless of program enrollment and
despite high levels of VL monitoring, is concerning, as the health of individual patients and
the success of HIV prevention efforts are determined primarily by the ability to maintain
long-term adherence to ART.1~4.19 Except for persons who were consistently suppressed
prior to enrollment/pseudo-enrollment, our cohort of vulnerable clients, not surprisingly,
demonstrated lower success on DV'S over a two-year period than the 62% estimate from a
national cohort of recently diagnosed PLWH receiving medical care.® The best predictor of
nothaving DVS was an unsuppressed baseline VL, which may be indicative of longstanding
difficulties with medical care and/or other major barriers to treatment adherence.

DVS increased with length of enrollment in the program for all groups except the
consistently suppressed. However, the increase among the CCP-enrollees does not
necessarily translate to an improved CCP effect re/ative to non-CCP. First, a majority were
CCP enrolled for =365 days; thus, the proportion with DVS overallis weighted toward the
proportion with DVS among those enrolled for =365 days. Second, as a sensitivity analysis,
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we examined DVS among CCP enrollees who were enrolled for =365 days versus their
matched pairs. This showed a positive CCP effect among the group with no evidence of
suppression (25% with DVS in CCP versus 18% with VLS in non-CCP; RR = 1.39, 95% CI
1.22-1.60), and a null CCP effect in the other three baseline groups. Thus, refativeto non-
CCBP, the results from the sensitivity analysis remain the same as results from the intention-
to-treat analyses. Notably, however, given we balanced propensity scores in the overall
group, this sensitivity analysis is subject to confounding beyond that in the intention-to-treat
analyses.

Case management interventions vary significantly in design and target population, making
cross-study comparisons difficult.29 Randomized trials of case management interventions
have not evaluated VLS outcomes; however, data from trials suggests that case management
(versus usual care) results in improved linkage to care and retention in HIV medical care.
21-23 Cohort studies of case management interventions have evaluated VLS outcomes and
reported null results among the general Ryan White population or among marginally housed
PLWH.23:24 Notably, these cohort studies did not present results stratified by baseline VLS
status or examine VLS beyond the first year.

Our study has several limitations. First, to control for confounding, we were limited to
variables available in the Registry, as the common data source. Second, we were not able to
account for service delivery models received by non-CCP PLWH. Third, we did not include
persons who died in the first 12 months after enroliment. The CCP aims to enroll persons
most at risk for poor HIV outcomes, including those for whom the intervention may
represent a last attempt to avert mortality. There is no analogous entry point for non-CCP
PLWH, as pseudo-enrollment date assignment is random. To increase the comparability of
CCP with non-CCP groups, we required individuals have =12 months of observation beyond
their pseudo-enrollment/enroliment.

Fourth, we restricted this analysis to individuals with =3 VL tests during the 36 months of
follow-up. As a result, persons with no surveillance-based evidence of care following
enrollment/pseudo-enroliment were excluded. However, investigations in NYC and other
metropolitan areas suggest that laboratory reports to HIV surveillance underestimate the
proportion engaged in care or virally suppressed, due to outmigration.2>-31 In examinations
of short-term VLS (within 12 months of enrollment), this restriction resulted in more
conservative estimates of any CCP effect, and we suspect this restriction would also result in
more conservative DVS estimates, given that longer follow-up allows more time for
outmigration.

The strengths of our study include the use of a population-based data source to derive the
observational comparison group and to measure longitudinal outcomes. Thus, outcome data
were available regardless of care location or duration of intervention enrollment. As a result,
we had >three years of follow-up on all persons who were alive at the end of follow-up (95%
of the overall cohort), and we were able to examine different VL outcomes and thresholds.
Finally, annual citywide improvements in VLS have occurred in tandem with advances in
population-based HIV treatment strategies. A strength of our contemporaneous comparison
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group approach is that matching on enroliment/pseudo-enroliment dates isolates program
effects from secular improvements in VLS.12

In this intent-to-treat analysis, the CCP showed an effect on DVS among those previously
unsuppressed in the 12 months prior to CCP enrollment, who constituted the largest baseline
clinical-status group (41% of our cohort). People without evidence of VLS should be
prioritized for CCP enrollment over those with recent evidence of VLS. During 36 months
of follow-up, 90% of the cohort had one-time VLS, but <40% of the cohort experienced
DVS. These findings underscore the need for more intensive efforts to sustain adherence
over time among persons with a history of poor HIV care outcomes and a high prevalence of
major barriers, in a context of high treatment access/uptake.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Diagnosed and = 18 years as of March 2013 and having a laboratory event reported from Dec 2007 to March 2013 N =

v

1. Non-CCP who appear eligible
N = 62,828

Eligible Persons

CCP clients through March 2013
N =7337

2. Assigned pseudo-enroliment date
N =57,746
92% of eligible persons

CCP clients alive at 12-months follow-up
N= 7058
96% of CCP enrollees

A\ 4

Y

3. Viral load (VL) reported in first 12 months & 2
VLs reported in months 12-36 N =37,108
59% of eligible persons
Non-CCP Medical Care Recipients

VL reported in first 12 months & 2 VLs reported
in months 12-36 N =6,385
87% of CCP clients
CCP Medical Care Recipients

Y

4. Non-CCP matched N = 6,207
10% of eligible persons
17% of Non-CCP Medical Care Recipients

Matched CCP Clients N = 6,207
85% of CCP clients
97% of CCP Medical Care Recipients

Figure 1.

Flow Chart of Study Inclusion for Care Coordination Program (CCP) and non-CCP Groups,

New York City, 2009-2013
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Table 1:

Demographic and Clinical Characteristics of New York City (NYC) Care Coordination Program (CCP) and
Non-CCP Groups - New York City, 2009-2013

Pre-Match Post-Match
Characteristic Total Non-CCP CCP Total Non-CCP CCP
Total 43,493 (100.0) | 37,108 (100.0) | 6,385 (100.0) | 12,414 (100.0) | 6,207 (100.0) | 6,207 (100.0)
Sex
Male 30,657 (70.5) | 26,604 (71.7) | 4,053 (63.5) 7,906 (63.7) | 3,951 (63.7) | 3,955 (63.7)
Female 12,836 (29.5) | 10,504 (28.3) | 2,332 (36.5) 4508 (36.3) | 2,256 (36.3) | 2,252 (36.3)
Race/Ethnicity
Non-Latino black 20,591 (47.3) | 17,191 (46.3) | 3,400 (53.2) 6,736 (54.3) | 3,414 (55.0) | 3,322 (53.5)
Latino 14,413 (33.1) | 11,956 (32.2) | 2,457 (38.5) 4701 (37.9) | 2327 (375) | 2374(38.2)
Non-Latino white 7,529 (17.3) 7,152 (19.3) 377 (5.9) 718 (5.8) 343 (5.5) 375 (6.0)
Other/Unknown 960 (2.2) 809 (2.2) 151 (2.4) 259 (2.1) 123 (2.0) 136 (2.2)
Age Category
<24 2,760 (6.3) 2,272 (6.1) 488 (7.6) 1,003 (8.1) 536 (8.6) 467 (7.5)
25-44 17,432 (40.1) | 14,755 (39.8) | 2,677 (41.9) 5172 (41.7) | 2576 (41.5) | 2,596 (41.8)
45-64 21,748 (50.0) | 18,737 (50.5) | 3,011 (47.2) 5,845 (47.1) | 2,898 (46.7) | 2,947 (47.5)
65+ 1,553 (3.6) 1,344 (3.6) 209 (3.3) 394 (3.2) 197 (3.2) 197 (3.2)
Transmission Risk
Men who have sex with men 16,332 (37.6) | 14,505 (39.1) | 1,827 (28.6) 3,598 (29.0) | 1,810 (29.2) | 1,788 (28.8)
Injection drug use history 7,349 (16.9) 5976 (16.1) | 1,373 (21.5) 2,640 (21.3) | 1,307 (21.1) | 1,333 (21.5)
Heterosexual 9,685 (22.3) 7,940 (21.4) | 1,745 (27.3) 3,347 (27.0) | 1,668 (26.9) | 1,679 (27.1)
Other/unknown 10,127 (23.3) 8,687 (23.4) | 1,440 (22.6) 2,829 (22.8) | 1422(22.9) | 1,407 (22.7)
Country of Birth
US/US dependency 28,422 (65.3) | 24,197 (65.2) | 4,225 (66.2) 8,352 (67.3) | 4,211(67.8) | 4,141 (66.7)
Foreign born 8,055 (18.5) 6,584 (17.7) | 1,471 (23.0) 2,721 (21.9) | 1,337(215) | 1,384 (22.3)
Unknown 7,016 (16.1) 6,327 (17.1) 689 (10.8) 1,341 (10.8) 659 (10.6) 682 (11.0)
Year of HIV Diagnosis
Prior 1995 8,258 (19.0) 7,061 (19.0) | 1,197 (18.7) 2,333(18.8) | 1,159 (18.7) | 1,174 (18.9)
1995-1999 8,158 (18.8) 7,012 (18.9) | 1,146 (17.9) 2,204 (17.8) | 1,083(17.4) | 1,121 (18.1)
2000-2004 11,908 (27.4) | 10,206 (27.5) | 1,702 (26.7) 3,385 (27.3) | 1,706 (27.5) | 1,679 (27.1)
2005-2009 8,970 (20.6) 7,688 (20.7) | 1,282 (20.1) 2,530 (20.4) | 1,278 (20.6) | 1,252 (20.2)
2010-2013 6,199 (14.3) 5141 (13.9) | 1,058 (16.6) 1,962 (15.8) 981 (15.8) 981 (15.8)
Baseline Viral Load
<200 18,345 (42.2) | 16,304 (43.9) | 2,041 (32.0) 3,976 (32.0) | 1,985(32.0) | 1,991 (32.1)
>200-1499 5,804 (13.3) 5,168 (13.9) 636 (10.0) 1,303 (10.5) 666 (10.7) 637 (10.3)
>1500 14,795 (34.0) | 11,316 (30.5) | 3,479 (54.5) 6,673 (53.8) | 3,319 (53.5) | 3,354 (54.0)
No viral load 4,549 (10.5) 4,320 (11.6) 229 (3.6) 462 (3.7) 237 (3.8) 225 (3.6)
Baseline CD4 Count
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Pre-Match Post-Match
Characteristic Total Non-CCP CCP Total Non-CCP CCP
<200 7,430 (17.1) 5,328 (14.4) | 2,102 (32.9) 3,929 (31.6) | 1,934 (31.2) | 1,995 (32.1)
200-349 7,835 (18.0) 6,460 (17.4) | 1,375 (21.5) 2,666 (21.5) | 1,323 (21.3) | 1,343 (21.6)
350 — 499 8,293 (19.1) 7,192 (19.4) | 1,101 (17.2) 2,191 (17.6) | 1,103 (17.8) | 1,088 (17.5)
500+ 15,629 (35.9) | 14,051 (37.9) | 1,578 (24.7) 3,158 (25.4) | 1,605 (25.9) | 1,553 (25.0)
No CD4 4,306 (9.9) 4,077 (11.0) 229 (3.6) 470 (3.8) 242 (3.9) 228 (3.7)
Initiated Care <91 Days
No 29,666 (68.2) | 25,353 (68.3) | 4,313 (67.5) 8,439 (68.0) | 4212(67.9) | 4,227 (68.1)
Yes 13,827 (31.8) | 11,755(31.7) | 2,072 (32.5) 3,975(32.0) | 1,995(32.1) | 1,980 (31.9)
Baseline Prevalence & Poverty
High poverty & high prevalence | 24,047 (55.3) | 19,722 (53.1) | 4,325 (67.7) 8,465 (68.2) | 4,265 (68.7) | 4,200 (67.7)
Low poverty & high prevalence 10,048 (23.1) 8,918 (24.0) 1,130 (17.7) 2,175 (17.5) 1,072 (17.3) 1,103 (17.8)
High poverty & low prevalence 1,420 (3.3) 1,186 (3.2) 234 (3.7) 432 (3.5) 211 (3.4) 221 (3.6)
Low poverty & low prevalence 5,674 (13.0) 5,065 (13.6) 609 (9.5) 1,169 (9.4) 573(9.2) 596 (9.6)
Unknown 2,304 (5.3) 2,217 (6.0) 87 (1.4) 173 (1.4) 86 (1.4) 87 (1.4)
Number of Viral Load Labs
0 VL labs 4,549 (10.5) 4,320 (11.6) 229 (3.6) 462 (3.7) 237 (3.8) 225 (3.6)
1-3 VL labs 23,778 (54.7) | 20,401 (55.0) | 3,377 (52.9) 6,667 (53.7) | 3,379 (54.4) | 3,288 (53.0)
4+ VL labs 15,166 (34.9) | 12,387 (33.4) | 2,779 (43.5) 5,285 (42.6) | 2,591 (41.7) | 2,694 (43.4)
Baseline Treatment Status
Newly diagnosed” 6,203 (14.3) 5,224 (14.1) 979 (15.3) 1,836 (14.8) 918 (14.8) 918 (14.8)
Consistently Suppressed? 5,371 (12.3) 4,397 (11.8) 974 (15.3) 1,850 (14.9) 925 (14.9) 925 (14.9)
No evidence of suppression‘? 15,765 (36.2) 13,162 (35.5) 2,603 (40.8) 5,084 (41.0) 2,542 (41.0) 2,542 (41.0)
Inconsistently suppressed 16,154 (37.1) | 14,325(38.6) | 1,829 (28.6) 3,644 (29.4) | 1,822 (29.4) | 1,822 (29.4)

Demographic and clinical characteristics reported to the HIV Registry as of September 30, 2014. Programmatic data (enroliment in CCP or not)
reported to eSHARE as of September 18, 2016

'Z'Newly diagnosed within 12 months of pseudo-enroliment/enroliment dates
2. . . .
At least 2 VLs at least 90 days apart and all VLS < 200 copies/mL in the 12 months prior to pseudo-enroliment/enroliment dates

All labs reported >200 or no viral loads reported in the 12 months prior to pseudo-enroliment/enroliment dates

4. . . . .
At least 1 VL <200 copies/uL, but not all VVLs <200 copies/pL in the 12 months prior to pseudo-enroliment/enroliment dates
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Table 2.

Relative Risks for Durable Viral Suppression (DVS) at 200 and 1500 copy-threshold and for Ever Having
Viral Suppression Among Matched Care Coordination Program (CPP) and Non-CCP Groups—New York City,
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2009-2013

Overall (N =12,414)

CCP (N =6,207)

Non-CCP (N = 6,207)

Relative Risk (95% CI)

N % DVS

N | % DVS

N % DVS

DVS at 200 copies/pL threshold, using all viral Ioads1

Inconsistently Suppressed5

Overall 4,563 36.8 | 2,270 36.6 2,293 36.9 0.99 (0.95, 1.03)

Baseline Treatment Status
Newly Diagnosed2 969 52.8 489 53.3 480 52.3 1.02 (0.93, 1.11)
Consistently Suppressed3 1,319 71.3 650 70.3 669 72.3 0.97 (0.92, 1.03)
No Evidence of Suppression4 1,012 19.9 543 21.3 469 18.4 1.16 (1.04, 1.29)
1,263 34.7 588 32.2 675 37.0 0.87 (0.79, 0.95)

DVS at 1500 copies/uL

threshold, using all viral

Ioads6

Inconsistently Suppressed5

Overall 5,974 48.1 | 2,987 48.1 2,987 48.1 1.00 (0.97, 1.03)

Baseline Treatment Status
Newly Diagnosed2 1,169 63.7 600 65.3 569 62.0 1.05 (0.98, 1.13)
Consistently Suppressed3 1,542 83.4 770 83.2 772 83.4 0.99 (0.96, 1.04)
No Evidence of Suppression4 1,487 29.3 787 31.0 700 275 1.12(1.03, 1.23)
1,776 48.7 830 45.6 946 51.9 0.87 (0.83, 0.93)

DVS at 200 copies

/uL threshold, using the first and last viral Ioad7

Inconsistently Suppressed5

Overall 6,055 48.8 | 3,081 49.6 2,974 479 1.03 (1.00, 1.07)
Baseline Treatment Status
. 2 1,146 62.4 918 60.5 591 64.4 1.06 (0.99, 1.14)
Newly Diagnosed
Consistently Suppressed3 1,520 82.2 925 82.6 756 817 1.01 (0.97, 1.06)
No Evidence of Suppression4 1,530 30.1 | 2,542 325 705 27.7 1.17(1.07,1.27)
. 5 1,859 51.0 | 1,822 49.5 958 52.6 0.96 (0.88, 1.00)
Inconsistently Suppressed
VL Ever <200 copies/uL8
Overall 11,165 89.9 | 5,670 91.3 5,495 88.5 1.03(1.02, 1.04)
Baseline Treatment Status
. 2 1,715 934 866 94.3 849 92.5 1.02 (0.99, 1.04)
Newly Diagnosed
Consistently Suppressed3 1,844 99.7 921 99.6 923 99.8 1.00 (0.99, 1.00)
No Evidence of Suppressi0n4 4,142 815 | 2,144 84.3 1,998 78.6 1.07 (1.04, 1.10)
3,464 95.1 | 1,739 95.4 1,725 94.7 1.00 (0.99, 1.03)
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Data for characterizing baseline treatment status reported to the HIV Registry as of September 30, 2014. Death and viral load outcome data
reported to the HIV Registry as of October 31, 2016

All viral loads <200 copies/mL and maintain regular VL monitoring throughout the 24 months of follow-up (i.e., having =1 VL in each 12-month
period of follow-up and at least 90 days between the first and the last VLs reported during months 13-36); otherwise they will be classified as
DVS=*No’

2. . .

Newly diagnosed within 12 months of pseudo-enroliment/enroliment dates

At least 2 VLs at least 90 days apart and all VLS < 200 copies/mL in the 12 months prior to pseudo-enrollment/enroliment dates
4. . . .

All labs reported >200 or no viral loads reported in the 12 months prior to pseudo-enroliment/enroliment dates

5'At least 1 VL <200 copies/pL, but not all VLs <200 copies/pL in the 12 months prior to pseudo-enroliment/enroliment dates

6’AII viral loads <1500 copies/mL and maintain regular VL monitoring throughout the 24 months of follow-up (i.e., having =21 VL in each 12-
month period of follow-up and at least 90 days between the first and the last VVLs reported during months 13-36); otherwise they will be classified
as DVS=‘No’

First and last viral loads reported in months 13—-36 were <200 copies/mL and maintain regular VL monitoring throughout the 24 months of
follow-up (i.e., having 21 VL in each 12-month period of follow-up and at least 90 days between the first and the last VVLs reported during months

13-36); otherwise they will be classified as DVS=‘No’

'9'Viral load <200 copies/mL reported within the 36 months after pseudo-enroliment/enroliment dates
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Odds of Not Experiencing Durable Viral Suppressionl Among Care Coordination Program Clients —New York

City, 2009-2013

Characteristics

Number (%) Without DVS

Univariate Odds Ratio (95% CI)

Adjusted OR (95% CI)

Total 3,937 (63.4)
Sex
Male 2,504 (63.3) Ref Ref
Female 1,433 (63.6) 1.01(0.91, 1.13) 0.85 (0.73, 1.00)
Race/Ethnicity
Black 2,252 (67.8) 1.71 (1.38, 2.12) 1.48 (1.16, 1.90)
Hispanic 1,426 (60.1) 1.22 (0.98, 1.52) 1.10 (0.85, 1.41)
White 207 (55.2) Ref Ref
Other 52 (38.2) 0.50 (0.34, 0.75) 0.77 (0.49, 1.20)
Age at Enroliment
<24 299 (64.0) 2.03 (1.45, 2.85) 2.43 (1.65, 3.59)
25-44 1,689 (65.1) 2.13 (1.59, 2.84) 1.95 (1.40, 2.71)
45-64 1,857 (63.0) 1.94 (1.46, 2.60) 1.38 (1.00, 1.89)
65+ 92 (46.7) Ref Ref
Country of Birth
US/US Dependency 2,803 (67.7) 1.93 (1.71, 2.19) 1.20 (1.03, 1.39)
Foreign Born 720 (52.0) Ref Ref
Unknown 414 (60.7) 1.42 (1.18, 1.72) 1.04 (0.84, 1.30)
Transmission Risk
Men who have sex with men 1,056 (59.1) Ref Ref
Injection drug use history 942 (70.7) 1.67 (1.44,1.94) 1.37 (1.11, 1.68)
Heterosexual 1,061 (63.2) 1.19 (1.04, 1.36) 1.25(1.03, 1.53)
Other/Unknown 878 (62.4) 1.15 (1.00, 1.33) 1.01 (0.84, 1.21)
Year of Diagnosis
Prior to 1995 813 (69.3) 2.50 (2.10, 2.98) 2.70 (2.15, 3.38)
1995-1999 741 (66.1) 2.16 (1.81, 2.58) 2.47 (1.98, 3.07)
2000-2004 1,155 (68.8) 2.45 (2.08, 2.88) 2.78 (2.28,3.39)
2005-2009 763 (60.9) 1.73 (1.46, 2.05) 1.89 (1.56, 2.29)
2010-2013 465 (47.4) Ref Ref
Viral Load at Baseline
<200 864 (43.4) Ref Ref
201-1499 458 (71.9) 3.34 (2.75, 4.05) 3.51 (2.86, 4.31)
>1500 2,481 (74.0) 3.71(3.30, 4.17) 3.72 (3.24, 4.27)
No Viral Load 134 (59.6) 1.92 (1.45, 2.54) 2.94 (1.99, 4.35)

CD4 at Baseline
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Characteristics

Number (%) Without DVS

Univariate Odds Ratio (95% CI)

Adijusted OR (95% CI)

<200 1,502 (75.3) 2.69 (2.33, 3.10) 1.48 (1.25, 1.74)
200-349 848 (63.1) 151 (1.30, 1.75) 1.01 (0.86, 1.20)
350 — 499 627 (57.6) 1.20 (1.03, 1.40) 0.97 (0.82, 1.16)
500+ 825 (53.1) Ref Ref
No CD4 Count 135 (59.2) 1.28 (0.97, 1.70) 1.00 (0.67, 1.47)
Year of Enrollment
2009/10 1,656 (68.0) 1.65 (1.30, 2.10) 1.38 (1.06, 1.81)
2011 1,299 (62.8) 1.31 (1.03, 1.67) 1.11 (0.85, 1.45)
2012 808 (57.9) 1.07 (0.83, 1.37) 1.04 (0.79, 1.36)
2013 174 (56.3) Ref Ref
Housing Status
Homeless/Unstably Housed 972 (71.7) 1.64 (1.43,1.87) 1.20 (1.04, 1.40)
Stably Housed 2,856 (60.8) Ref Ref
Unknown 109 (70.3) 1.53 (1.08, 2.17) 1.27 (0.87, 1.85)
Education
<High School 1,824 (65.7) 1.54 (1.27, 1.86) 1.18 (0.94, 1.47)
High School Graduate 1,721 (62.3) 1.32 (1.10, 1.60) 1.05 (0.84, 1.30)
College Graduate 291 (55.5) Ref Ref
Unknown 101 (69.7) 1.84 (1.24, 2.72) 1.36 (0.88, 2.12)
Insurance
Uninsured 355 (52.1) Ref Ref
Insured 3,081 (63.6) 1.60 (1.36, 1.88) 1.27 (1.05, 1.53)
Missing 501 (73.7) 2.57 (2.05, 3.23) 1.76 (1.36, 2.28)
Income Group
<$9,000 1,707 (64.4) 1.88 (1.55, 2.29) 1.28 (1.01, 1.62)
$9,000-$19999 1,177 (65.7) 1.99 (1.62, 2.44) 1.41 (1.11, 1.78)
2$20,000 232 (49.0) Ref Ref
Missing 821 (63.4) 1.80 (1.46, 2.23) 1.27 (0.99, 1.63)
Employed
Full-Time/Part-Time 558 (54.1) Ref Ref
Not Employed 3,277 (65.3) 1.59 (1.39, 1.83) 1.11 (0.94, 1.32)
Unknown 102 (65.0) 157 (1.11,2.23) 1.35(0.91, 2.00)
Drug Use
None 3,031 (60.9) Ref Ref
Recent Drug Use 740 (77.5) 2.21 (1.88, 2.60) 1.53 (1.27, 1.83)
Missing 166 (61.0) 1.01 (0.78, 1.29) 0.82 (0.62, 1.08)
Incarceration
Never Incarcerated 2,480 (59.1) Ref Ref
Ever 1,372 (73.4) 1.91 (1.69, 2.15) 1.31(1.13, 1.51)
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Characteristics

Number (%) Without DVS

Univariate Odds Ratio (95% CI)

Adijusted OR (95% CI)

Missing 85 (59.4) 1.01(0.72, 1.42) 0.77 (0.52, 1.12)
Mood Disorder
No 2,145 (60.5) Ref Ref
Yes 1,621 (67.9) 1.38 (1.24, 1.54) 1.18 (1.04, 1.34)
Missing 171 (62.9) 1.11 (0.86, 1.43) 1.08 (0.80, 1.46)
Hepatitis C
No 3,144 (62.4) Ref Ref
Yes 586 (68.1) 1.29 (1.10, 1.50) 0.94(0.78, 1.14)
Missing 207 (68.1) 1.29 (1.01, 1.65)
Heart Disease/High Blood Pressure
No 3,125 (64.0) Ref Ref
Yes 605 (59.5) 0.83 (0.72, 0.95) 0.86 (0.73, 1.01)
Missing 207 (68.1) 1.20 (0.94, 1.54)
Diabetes
No 3,401 (63.4) Ref Ref
Yes 329 (61.2) 0.91 (0.76, 1.09) 1.23(0.99, 1.51)
Missing 207 (68.1) 1.23 (0.96, 1.58) 1.25 (0.93, 1.69)

Demographic and clinical data reported to the HIV Registry as of September 30, 2014. Death and viral load outcome data reported to the HIV
Registry as of October 31, 2016. Psycho-social characteristics and comorbidities reported to eSHARE as of September 18, 2016

J'AII viral loads <200 copies/mL and maintain regular VL monitoring throughout the 24 months of follow-up (i.e., having 21 VL in each 12-month
period of follow-up and at least 90 days between the first and the last \VVLs reported during months 13-36); otherwise they will be classified as

DVS=*No’
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