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Abstract

Background: The HIV treatment cascade is a crucial tool to guide HIV prevention and treatment
strategies. The extent to which opioid agonist treatments (OATSs) such as methadone and
buprenorphine influence this cascade was examined in a nationwide study of people who inject
drugs (PWID) in Ukraine.

Setting: Cross-sectional stratified survey of PWID followed by HIV and hepatitis C virus testing
in 5 Ukrainian cities.

Methods: Opioid-dependent PWID (N = 1613) were sampled from January 2014 to March 2015.
Analysis was confined to 520 participants with HIV, with 184 (35.4%) prescribed OAT. Weighted
logistic regression models were used to assess independent factors associated with the 5 steps in
the HIV treatment cascade.
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Results: Compared with PWID not on OAT (N = 336), participants who prescribed OAT (N =
184) were significantly more likely to be diagnosed (91% vs. 71%), linked (81% vs. 52%), and
retained (69% vs. 35%) in HIV care, and prescribed (56% vs. 31%) and optimally (>95% of
doses) adherent to antiretroviral therapy (41% vs. 22%). Receiving OAT contributed most as an
independent factor with every step of the cascade. Other steps in the HIV treatment cascade were
influenced by age, depression, and geographical variability.

Conclusions: OAT remains an essential and effective strategy to not only treat patients with
opioid use disorder, but also a crucial strategy to engage PWID in care to meet UNAIDS 90-90-90
targets. Geographical differences suggest local structural impediments. With low OAT coverage
prescribed for 2.9% of the estimated 347,000 PWID in Ukraine, OAT expansion requires strategic
interventions that target the individual, clinical care settings, policies, and funding.

Keywords

HIV treatment cascade; PWID; Ukraine; opioid agonist therapies; methadone; buprenorphine;
depression; HIV prevention

INTRODUCTION

Eastern Europe and Central Asia (EECA), where HIV is concentrated among people who
inject drugs (PWID), remains the only region globally where both HIV incidence and
mortality continue to increase.l In Ukraine, one of the 6 countries that account for half of the
global epidemic of PWID with HIV,2 HIV prevalence (mean: 21.5%:; range: 2.5%-43.8%)
among the country’s estimated 347,000 PWID remains high.3-> Ukraine has one of the
highest HIV prevalence (1.2%) among adults and the second highest number of people
living with HIV (PLWH) in the EECA region.l Among the 220,000 PLWH in Ukraine,
antiretroviral therapy (ART) coverage remains under 30% overall and under 5% in PWID.5

The Joint United Nations Programme on HIV/AIDS (UNAIDS) 90-90-90 strategy sets
ambitious goals for engaging PLWH into the HIV treatment continuum.” The HIV treatment
cascade, or continuum of care, provides a framework for clinicians and policymakers to
identify critical gaps in addressing HIV prevention and treatment® and generally includes the
following steps: diagnosed with HIV, linked to care, retained in care, prescribed ART, and
treatment success (ART adherence and viral suppression).8 Numerous individual and
structural factors restrict access to and utilization of ART, which are often more salient in
resource-constrained settings.® Individual factors include competing stigma, individual
myths and beliefs about HIV care, and comorbidities. Social factors, and structural factors
also influence everyday life for PWID,® whereas clinical factors include physicians
withholding ART from PWID.10 Unfortunately, few interventions have successfully
optimized the HIV cascade at every step, especially in low-/middle-income countries
(LMICs). One systematic review and meta-analysis found that opioid agonist therapies
(OATSs) with methadone (MMT) or buprenorphine maintenance treatment improve outcomes
along a few steps of the HIV treatment cascade for PWID.11 This review, however, included
only 2 studies from LMIC, and none of these studies assessed the influence of OAT across
the entire cascade.
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Nonetheless, one mathematical modeling study conducted for Ukraine suggests that MMT
scale-up for 25% of PWID would be the most cost-effective HIV prevention strategy, 12
whereas another study found that MMT scale-up in prisons with MMT continuation after
release would markedly reduce new HIV infections in PWID.# In Ukraine, buprenorphine
was introduced in 2004, followed by MMT in 2008.13 OAT was introduced in Ukraine
initially for HIV prevention because the HIV epidemic was concentrated in PWID.13 At that
time, OAT programs prioritized PWID with HIV, but integrated care that included a
combination of OAT, HIV, and tuberculosis services were introduced in 2008 and then
expanded nationally.14 Ukraine, with funding from international donors, had planned OAT
for 20,000 PWID by 2014; yet, in 2018, a little over 10,000 are successfully enrolled,1® a
number that has not substantially increased and represents 2.9% of Ukraine’s 347,000
PWID.16

Despite the importance of assessing outcomes along the entire HIV treatment cascade, there
is a lack of published data that explores the HIV care continuum in Ukraine, the EECA
region, and other resource-poor settings. We, therefore, examined data to explore the
association between enrollment in OAT and stages of the HIV care continuum: HIV status
awareness, linkage to and retention in care, ART prescription, and treatment adherence using
the sample from a large survey of PWID with opioid use disorders in Ukraine.

METHODS

Population

One thousand six hundred thirteen individuals with opioid user disorder were recruited into
the study in 5 cities: Kyiv, Mykolaiv, Odesa, Dnipro, and Lviv. These cities bear a
substantial burden of HIV and opioid use. The analysis was restricted to a subsample of 520
PWID who tested positive for HIV. One thousand ninety-three PWID without HIV were
excluded from analysis. Recruitment occurred between January 2014 and March 2015.
Study recruitment and procedures have been described previously,1” and eligibility criteria
included the following: aged 18 years and older; meeting ICD-10 criteria for opioid
dependence; lived/worked in the city where the survey was conducted; and willingness to
undergo HIV and hepatitis C virus (HCV) testing. Participants were paid 100 Ukrainian
hryvnia (UAH) (~US$4-10) for their time. Recruitment targeted PWID who were currently
on OAT and those who had never received it. The sampling frame consists of a roster of
current OAT participants who after de-identification, was taken from every treatment site in
each city. Once the roster list was compiled, the study participants were selected at random
from the roster using a random number generator. OAT personnel contacted randomly
selected participants and referred them for study participation; 99% of selected participants
agreed to take part in the study. PWID with no OAT experience were recruited using
standardized respondent-driven sampling (RDS) procedures.18 Initial RDS seeds were
selected through community outreach and harm reduction agencies. Diversity was set as a
priority to include hard to reach subgroups of PWID, including women, youths (aged 18-25
years), and individuals who recently started injecting (<2 years of experience). RDS
participants earned 20 UAH (~US$1-2) for each additional social and injection network
contact they recruited, up to 3. Study participation was voluntary, and a medical professional
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performed HIV pre-test/post-test counseling. All HIV patients not in care were referred to
treatment services. Institutional review boards at Yale University and the Gromashevskiy
Institute at the National Academy of Medical Sciences in Ukraine approved the study
procedures.

Participants completed a computer-assisted, self-administered instrument using Qualtrics.
The survey included substantive sections related to OAT attitudes, beliefs, and experiences;
HIV risk behaviors; as well as validated instruments from previous research conducted in
Ukraine to assess demographic characteristics, drug use, and treatment experiences and to
measure alcohol use disorders (WHO Alcohol Use Disorders Identification Test), depression
(10-item Center for Epidemiological Studies of Depression Scale: CES-D scale), and
addiction severity (10-item Drug Abuse Severity Test).1” Rapid HIV testing and HCV
testing were performed using CITO TEST HIV 1/2/0 and CITO TEST HCV (Abon
Biopharm Hangzhou Co., Ltd., Hangzhou, China).

The independent correlates for achieving the primary outcome for each stage of the cascade
were derived from self-reported data. Awareness of HIV status was based on self-reported
HIV testing results; not returning for HIV results was included as not being diagnosed.
Linkage to care was defined as being a registered patient at the AIDS center because HIV
must be confirmed by an HIV specialist using confirmatory testing accompanied by official
governmental registration. Retention in care was defined as having CD4 count tested within
the previous 6 months (governmental guidelines recommend CD4 testing every 6 month),
which must be performed in conjunction with a visit to see the HIV specialist. Being on
ART was defined as currently taking ART medication. ART adherence levels (past 30 days)
were measured using a validated visual analogue scale, 19 with >95% defined as optimally
adherent.

Statistical Analysis

Continuous variables included age, monthly income (in UAH), number of days injecting
drugs during the past 30 days, and years of drug injection. Relationship status was
dichotomously defined as “in a relationship” if they were married or had a steady partner,
whereas “single” was defined as single, widowed, or separated. Housing was defined using 3
categories: (1) living in their own place, including renting their own apartment, (2) living
with family or friends, and (3) having unstable housing, which included being homeless,
living at a shelter, or any other temporary housing. Using standardized cutoffs, alcohol use
disorders were defined as =8 for men and =4 for women using the Alcohol Use Disorders
Identification Test.20 Moderate to severe depression was dichotomized as scores =10 on the
CES-D scale,1:22 and addiction severity was dichotomously reported as low/moderate for
scores <5 and substantial/severe if >5 on the 10-item Drug Abuse Severity Test.23

The Fisher exact test was used to compare the frequencies of categorical variables, whereas
a ttest was used to compare the mean values of continuous variables. We then compared the
proportion of PLWH who were on OAT with that of those not on OAT at each stage of the
HIV cascade using a X2 test with application of sampling weights based on population
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estimates in each OAT strata by city. The population estimates for the OAT groups were
derived from administrative records of OAT programs using medical records, whereas
population size for those not on OAT was adjusted based on the estimated number of PWID.
24 Weighted multivariable logistic regression models were then used to analyze the
independent correlates for each step in the HIV treatment cascade. The final model for each
of the stages of the cascade was selected based on the best subset variable selection
according to the Akaike information criterion. The final model fit was checked using
goodness-of-fit Hosmer—Lemeshow test modified for survey data. We verified that the
models were robust, and the results were not sensitive to the exclusion of influential
observations, which were identified using (1) Pearson residual and (2) deviance residual.
Statistical analyses were performed using STATA v.14.25

The characteristics of the sample of 520 HIV-infected PWID, stratified by OAT status, are
provided in Table 1. Briefly, the majority of the sample was men (71%), single (64%), and in
their late 30s (mean = 38 years). Most men were long-term injectors (mean = 20 years),
completed high school (79%), with 43% being unemployed and 4% having unstable
housing. Nearly all (93%) met criteria for substantial/severe addiction severity with a mean
of 15 days of injecting in the past 30 days, and nearly 40% had an underlying alcohol use
disorder. Two-thirds (67%) met screening criteria for moderate/severe depression. Compared
with those without OAT experience, individuals on OAT had significantly lower mean days
of injection, prevalence of depressive symptoms or alcohol use disorders, and lower
addiction severity (Table 1).

Figure 1 depicts the HIV treatment cascade, stratified by OAT status. The 2 groups differed
significantly at each stage of the cascade, including being aware of their HIV diagnosis
(91% on OAT vs. 71% not on OAT), linked (81% vs. 52%) and retained (69% vs. 35%) in
HIV care, prescribed ART (56% vs. 31%), and optimal ART adherence (41% vs. 22%). The
independent correlates of achieving the outcome for each step in the HIV treatment cascade
are presented in Table 2. City of residence, being on OAT, and increasing age remained
significant in each of the models, with receiving OAT being the strongest correlate of
engagement in each stage of the continuum. Importantly, receiving OAT was associated with
a 9.58-fold increased odds for being diagnosed, 7.13-fold for being linked to HIV care, 7.48-
fold for being retained in HIV care, 7.42-fold for being prescribed ART, and 4.29-fold for
optimal ART adherence.

Geographic differences were noted among participants at each stage of the continuum with
significant increases in likelihood for achieving the desired outcome among participants
from Odesa, Mykolaiv, and Dnipro, when compared with Kyiv. Participants from Lviv had
significantly lower odds of being aware of HIV status [adjusted odds ratio (AOR): 0.78, 95%
confidence interval (Cl): 0.63 to 0.97], linked to care (AOR: 0.53; 95% CI: 0.48 to 0.59), but
higher odds of being prescribed ART (AOR: 3.47; 95% ClI: 2.50 to 4.81) and being adherent
to ART (AOR: 4.55; 95% CI: 3.09 to 6.72), when compared with Kyiv. Compared with men,
women were significantly more likely to be diagnosed and linked to care. Moderate to
severe depression was associated with an increased odds of being engaged in all steps of the
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treatment cascade except optimal adherence. PWID who lived with family or friends were
twice as likely to be diagnosed and linked to HIV care. Higher addiction severity was
significantly associated with being diagnosed but not with other stages of the continuum.

DISCUSSION

To the best of our knowledge, this is the largest study of PWID in Ukraine that incorporates
extensive data on the HIV treatment cascade and directly assesses whether receiving OAT is
associated with HIV treatment outcomes in a LMIC where the HIV epidemic is concentrated
in PWID. This study builds on the systematic review and meta-analysis of 32 studies,!!
where only 2 (China and Indonesia) LMICs were included and were restricted to PLWH
already engaged in care. Here, the contribution of OAT was examined across the entire HIV
care continuum and confirmed that OAT significantly and consistently is associated with
improvements at each stage. Striking is the finding that although Ukraine is generally doing
poorly regarding the HIV care continuum, especially in the latter stages of the cascade,
PWID on OAT meet the first target of the UNAIDS 90-90-90 strategy: HIV diagnosis and
status awareness.” This finding stands out in contrast with the HIV diagnosis rate among the
general population (44%)26 or among prisoners (49%)2 in Ukraine and is likely explained
by the proliferation of integrated care sites that simultaneously provide OAT, HIV, and
tuberculosis services, including routine HIV testing of OAT clients.14 For PWID not on
OAT, 71% had been diagnosed, which is higher than national averages, but similar to that
found in HIV prisoners who were PWID (74%).27 Routine HIV testing at OAT sites for
previous OAT clients and through harm reduction efforts for clients who were never on OAT
may have contributed to the higher HIV diagnosis in PWID not on OAT relative to the
general population. Although OAT scale-up has not increased markedly over the past 5 years
because of many individual and structural factors,28-30 strategies that further scale-up OAT
coverage beyond the 2.9% of the 347,000 PWID would greatly align Ukraine with UNAIDS
targets.

For all Ukrainians, but especially PWID, further steps in the HIV cascade are far below
UNAIDS goals. UNAIDS calls for treatment engagement (linked and retained in care) for
82% of all PLWH; yet, the gaps for Ukrainian PWID, irrespective of OAT status, are among
the highest (81% vs. 52% and 69% vs. 35%, respectively). In most settings, not being
engaged in HIV care contributes to most of new HIV infections,3! weakening HIV treatment
as prevention benefits. Although low ART prescription overall may reflect national
standards that fail to incorporate universal ART coverage for PLWH, marked differences
remain based on OAT status (56% vs. 31%). The low ART prescription in PWID not on
OAT in Ukraine is similar to reports for PLWH who are not PWID from resource-
constrained settings in sub-Saharan Africa with generalized HIV epidemics (32% vs. 36%).
32 Yet, proximal cascade stages in the sub-Saharan generalized epidemic, such as HIV
diagnosis (51% vs. 71%), are where the greatest need remains. Once diagnosed in sub-
Saharan Africa, however, ART uptake is higher (63% vs. 51%). Although ART prescription
in PWID remains low in Ukraine, higher rates in OAT clients might be explained by
physicians being unwilling to prescribe ART to PWID, unless they are also prescribed OAT.
10 Alternatively, that PWID who prescribed OAT received treatment in integrated care
settings that provided OAT and ART medication free of charge, a strategy which have been
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associated with better HIV quality indicators, including ART prescription and monitoring.14
Suboptimal treatment engagement in PWID may also include the presence of multiple
comorbidities, and various social, physical, political, and economic factors that may prevent
PWID from effective treatment engagement. 933

OAT is highly stigmatized in Ukraine, and findings from previous studies suggest that family
and friends influence OAT uptake.1729 The various forms of social capital, when supportive,
should be harnessed to expand OAT; yet, in this study, we did not find evidence for the
association between being in relationships (supportive or otherwise) and the HIV treatment
cascade. Previous studies have found that social support was provided by “trusted others,”34
which might include others beyond their primary relationship, including case manager and
adherence counselors who could also provide social support in Ukraine after patients are
linked to care, but other types of support were not measured.

We noted 2 counterintuitive findings in this study; first, that depression was associated with
the first 3 cascade steps (being diagnosed, linked, and retained in care), and, second, higher
levels of addiction severity were associated with being diagnosed with HIV but not with the
remaining stages of the continuum. In Ukraine, where resources are constrained, HIV
services specifically target patients with the most advanced stages of the disease. For
example, case management services may initially focus on PWID with the highest burden of
disease, including those with higher addiction severity. Once linked to care, enabling
resources such as psychological and adherence support are often provided to fully engage
clients, including those prescribed ART. Elsewhere, both depression3® and higher addiction
severity3® are often associated with poor treatment outcomes, but in Ukraine, it is possible
that the enabling community resources available were sufficient in some settings to
overcome these obstacles. Moreover, the heightened comorbidity from depression and
higher addiction severity may have triggered increased provision of psychosocial, case
management, and adherence support services, including antidepressant treatment, that may
have improved the HIV cascade outcomes further along the continuum.37:38 An alternative
direction of this association is also plausible. PWID aware of their diagnosis and going
through the fragmented system of health care in Ukraine may suffer from more depressive
symptoms compared with those who are not aware of their HIV status. This explanation is
especially likely given that depressive symptoms are rarely addressed within the health care
systems in Ukraine. Given the sheer magnitude of depression in PWID, routine screening
and treatment is warranted to optimize HIV outcomes.®

Concerning here is the marked geographic differences in treatment engagement even after
controlling for individual factors. Epidemiological and sociopolitical differences exist
between regions (oblasts) in Ukraine. Policies by local health care authorities and their
practices may contribute to treatment engagement differences that influence outcomes
beyond the individual level. Half of officially registered PLWH live in 3 oblasts: Donetsk,
Dnipro, and Odesa, and the highest HIV prevalence in PWID are in Odesa, Dnipro, Donetsk,
and Mykolaiv. Nevertheless, significant time delays between diagnosis and registration also
exist in Lviv, particularly for female PWID, documented previously using medical records
data.39 Integrated care sites exist in all 5 surveyed regions but differ in size and scope.
Clinic-based and structural factors may be partly responsible for such variation, including
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the extent to which integrated services have been expanded.1* Clinical resources may also
influence HIV outcomes. For example, there are only 8 ART-prescribing physicians
available for approximately 11,000 registered (ie, linked) PLWH in Kyiv, a city of almost 3
million, the highest patient-to-physician ratio (1375:1) in the country. Strategies that expand
the capability of nonspecialty physicians to provide HIV treatment, such as through tele-
educational collaborative environments as deployed in the Project ECHO, may address acute
shortages of specialty clinicians.4? Such strategies may be especially beneficial, given the
recent health care reform in Ukraine that emphasizes expansion of access to medical care
through greater contact with primary health care physicians.*!

Future research in Ukraine should concentrate efforts on assessing the HIV care continuum
based on clinically confirmed data, especially suppressed viral load as an ultimate goal of
the HIV care continuum. Expanding OAT in Ukraine is also crucial to address the HIV
epidemic, especially given its relatively low cost. Evidence-based implementation strategies
such as the Network for the Improvement of Addiction Treatment (AV/ATX) are now
underway.*2 NI/ATx is treatment improvement model for behavioral health using
organizational change projects to improve entry and retention outcomes.*3 NIATXx strategies
that incorporate change projects focused on PWID with comorbidities (eg, depression and
higher addiction severity), build infrastructure to support integrated services, and build
physician infrastructure in selected regions have the highest potential of meeting UNAIDS
targets for HIV prevention and treatment.!

Despite these important new findings, this study is not without limitations. First, the cross-
sectional nature of the study cannot confirm causality. Second, despite the use of stratified
sampling and statistical weighting, the data may not be free from selection bias, but the
larger sample size may in part overcome this concern. Third, self-reported information is
prone to bias, but the use of computer-assisted, self-administered instrument markedly
reduces underreporting of sensitive information. Fourth, we did not measure CD4 counts,
which might have influenced ART prescription that was limited to CD4 thresholds under
350 cells per milliliter during data collection. Fifth, although we measured structural factors
based on regions, this variable is insufficiently granular to fully assess differences related to
staffing, convenience, ART availability, and physician attitudes toward PWID. Finally,
despite a wide range of potential and unmeasured factors that might influence the HIV care
continuum, residual confounding may exist; yet, the sheer magnitude of the association of
OAT on each stage of the HIV continuum is unlikely to be reduced markedly.

CONCLUSIONS

To the best of our knowledge, this study provides one of the first epidemiologic estimates
characterizing the HIV care continuum among PWID along the entire continuum of care
globally, but especially in EECA and in Ukraine where HIV incidence and mortality
continue to increase.! Central to these findings is that after controlling for other covariates,
the receipt of OAT portends the greatest achievement with every step in the HIV treatment
cascade. Such strategies are crucial for Ukraine to meet UNAIDS 90-90-90 targets.
Looming high against meeting this target in Ukraine is the challenge of expanding OAT
beyond the current coverage level of 2.9%. OAT expansion efforts in Ukraine will require
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interventions that target the individual, the clinic setting, policies, and funding because
multilevel factors have been documented to restrict OAT expansion.1”-2% Finally, as
international donors consider reducing funding for HIV services in Ukraine and primary
financing shifts to Ukraine’s government, inadequate funding may undermine the many
gains that have been achieved in HIV prevention and treatment, but central among the
sustainability factors is scaling up OAT.
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