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Abstract

Background and Aims: Ukraine’s HIV epidemic remains concentrated in opioid dependent
people who inject drugs (PWID) where opioid agonist therapies (OAT) like methadone (MMT)
and buprenorphine (BMT) maintenance treatments are the most cost-effective HIV prevention
strategy, but remain under-scaled. This study aimed to measure the association between dose and
type of OAT prescribed and treatment retention.

Design: Observational longitudinal cohort study.

Participants/Setting: Patients (n=15,290) prescribed OAT throughout Ukraine from 2004
through 2016.

Measurements: Data were analyzed using time-event strategies to estimate cumulative
treatment retention, defined as time to OAT discontinuation. Cumulative retention proportions at 1,
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12 and 36 months were assessed for outcomes. Cox-regression with log-rank likelihood assessed
independent predictors of treatment discontinuation.

Findings: The proportion prescribed high (MMT: >85mg; BMT: =16mg), medium (MMT: >40-
85mg; BMT: >6-15mg), and low (MMT: <40mg; BMT: <6mg) dosages was 25%, 43% and 32%,
respectively. Retention was significantly higher for BMT than MMT both at 12 (89% vs 75%) and
36 months (80% vs 56%). Though dosing levels for BMT did not influence retention, increasing
dosages for MMT were significantly associated with higher retention rates at 1 (90%, 96%, 99%),
12 (59%, 78%, 91%) and 36 (34%, 59%, 79%) months, respectively. Independent predictors
associated with 12-month OAT discontinuation were medium (adjusted hazards ratio: aHR=2.23;
95%CL=1.95-2.54) and low (aHR=4.96; 95%CL=4.37-5.63) OAT dosage relative to high dosage,
male sex (aHR=1.27; 95%CL=1.14-1.41), MMT relative to BMT prescription (aHR=1.57;
95%CL=1.32-1.87), and receiving OAT in general (aHR=1.22; 95%CL=1.02-1.46) or
tuberculosis (aHR=1.43; 95%CL=1.10-1.85) hospitals, relative to specialty addiction treatment
and AIDS Center settings. Lower dosages contributed more to dropout especially at 1 month (aHR
3.12; 95%CL=2.21-4.41 and aHR 7.71; 95%CL=5.51-10.79 for medium and low dosages,
respectively). Younger age was significantly associated with OAT discontinuation only at 36
months (aHR=1.08; 95%CI=1.02-1.15).

Conclusions: Higher dosages of opioid agonist therapies, especially for methadone maintenance
treatment patients, appear to be associated with higher levels of treatment retention in Ukraine.

Keywords

methadone; buprenorphine; dosing; treatment retention; treatment drop-out; HIV prevention;
Ukraine; implementation science

Introduction

Eastern Europe and Central Asia (EECA) has the highest prevalence of opioid injection
(1.6%) among the 17 million opioid users globally (1, 2). It is also the only region where
HIV incidence and mortality are increasing due to low levels of HIV prevention and
treatment (3). In the absence of effective treatment, opioid injection results in multiple
adverse consequences, including transmission of blood-borne infections like HIV and viral
hepatitis, overdose, increased crime, unemployment and lower quality of life (4). Ukraine’s
HIV epidemic is volatile with the highest adult HIV prevalence (1.2%) in Europe (5),
concentrated in people who inject drugs (PWID) (4, 6) with opioid use disorder (OUD), with
evidence of a transitioning epidemic to the sexual partners of PWID (5). Maintenance on
opioid agonist therapies (OAT) like methadone (MMT) and buprenorphine (BMT) are
among the most effective and cost-effective HIV prevention strategies where the epidemic is
concentrated in PWID, including in Ukraine (7). Systematic reviews and meta-analyses
suggest OAT reduces primary HIV transmission by 54%(8) and secondary transmission by
improving HIV treatment engagement along the HIV care continuum (9). Initiation on any
or medications to treat opioid use disorder is associated with decreased mortality , yet longer
retention on OAT is associated with increased HIV prevention benefits (10) and retention on
OAT beyond 12 months is also associated with decreased mortality (11).
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In 2016, OAT coverage was only 2.7% of the 346,000 PWID in Ukraine (>80% use opioids),
far lower than the 40% coverage recommended by WHO to effectively reduce HIV
transmission (7). New modeling from Ukraine suggests that scaling up OAT to 20% would
markedly avert tens of thousands of new HIV infections and deaths over 10 years (10).
Buprenorphine was first introduced in Ukraine in 2004 (12), and has been restricted to
approximately 800 patients due to cost. In 2008, all new OAT slots were added using lower-
cost MMT (13). New patients may receive BMT only when others leave treatment. Despite
plans to scale-up OAT to 30,000 patients by 2015 (14), OAT scale-up stubbornly remained
around 9,000 patients from 2010 to 2013 due to stringent governmental regulations, negative
attitudes toward OAT by patients and providers (15-18), low political will and structural and
policy factors like mandatory daily supervised dosing restricted to specialized settings (17,
18). Further, Russian annexation of Crimea and armed conflict between Ukraine and Russia
in the Donbas region resulted in OAT discontinuation of over 800 patients in these regions in
2014, though some OAT patients were expatriated to receive OAT in nearby regions of
Ukraine (19).

Scaling up OAT is a dynamic process that involves increasing treatment access by increasing
OAT entry, maximizing retention, and thereby increasing capacity (i.e., the number of
patients currently on treatment). Regarding retention, a 2008 assessment of the first 391
BMT and MMT patients in Ukraine found that 6-month retention was similar (~85%) for
patients receiving either MMT or BMT (20). As capacity increased, however, an
observational study of 13 large MMT sites showed lower 12-month retention (66%) through
2012, highest among those on moderate to high dosages, but was limited to only 2916
patients and did not allow assessment of other modifiable factors that could improve
program delivery (21). Despite a number of individual and organizational factors that have
been associated with treatment retention (or drop-out) in various settings, systematic reviews
suggest that retention levels on OAT are higher for methadone than for buprenorphine (22)
and the most potent factor influencing retention of patients on OAT is dosage levels (23-25).

We examined the entire national database of all patients ever to receive OAT in publicly-
funded sites in Ukraine over a 13-year period and analyzed the relationship between dose
and type of OAT prescribed on treatment retention. Results from this analysis are intended to
guide OAT treatment programs in Ukraine and throughout EECA where policies for OAT
are similar, to improve OAT scale-up to meet national targets and advance HIV prevention
and treatment efforts.

Addiction treatment context

By December 31, 2016, all OAT for 9,214 patients in Ukraine was prescribed only by
narcologists (addiction treatment specialists) at 174 licensed treatment centers, including at
specialty addiction treatment clinics and at integrated sites at HIV and tuberculosis centers.
Narcology, a discipline of addiction psychiatry in Ukraine and throughout the EECA region,
is a vestige of the Soviet Union (26). International funders required that OAT be introduced
in Ukraine to prevent HIV, not necessarily to treat opioid use disorder (OUD), but
narcologists, the only ones who could prescribe OAT, were reluctant since they believed it
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not to be effective; nearby Russia bans all OAT and continues to exert influence on treatment
in Ukraine. Consequently, negative attitudes toward OAT prevail among physicians, patients
and policy makers (27, 28). Regulations regarding OAT are especially stringent, requiring a
panel of three narcologists to confirm OUD and change OAT dosages, report patients to a
national registry that markedly restricts their access to driving and certain employment
opportunities (29) and OAT programs have limited hours of operation (18). Adjunctive
counseling is provided at limited OAT centers by personnel who are not trained in evidence-
based counseling. New legislation passed in November 2016 now allows OAT programs and
pharmacies to dispense medications for up to 10 days if patients meet stringent take-home
dosing criteria; in November 2019 take-criteria was relaxed so that patients must verify
sobriety using monthly urine drug testing for 3 rather than 6 months. OAT can be prescribed
by any physician who has completed supplemental training. Nearly all OAT is dosed using
tablets. Patients who miss 10 consecutive days of OAT must be discontinued from treatment
and may re-enroll if a slot becomes available.

Study Population

Measures

A prospective, longitudinal national database (SyrEx) of all patients enrolled in OAT in
Ukraine since 2004 (N=15,290), including receipt of a single dose, has been maintained.
Each client is assigned a unique code without personal identifiers. SyrEx records individual-
and program-level monitoring of OAT entry and retention dynamics (30). The following data
are available for each client: age; sex; age at first injection; OAT initiation and discharge
dates; type of OAT prescribed; OAT dosage; treatment location and facility type; and HIV
test results (99% were tested); other psychiatric and substance use co-morbidity are not
collected.

Data were censored through December 31, 2016 and data for patients from Crimea and
Donbas conflict regions were excluded because patients discontinued treatment due to
treatment facility closures (19). For the 2,748 (18%) participants with multiple (range: 2-22)
treatment episodes, only one episode was selected at random and included in the analysis.
Additionally, 1,114 (7%) OAT patients were excluded from the analysis due to death,
leaving 14,176 in the analytic sample. Reason for death was not available.

The primary outcome was time to OAT treatment discontinuation (i.e., dropout), defined as
missing 10 continuous days of OAT. The primary exposure was OAT dosage (current or at
time of discharge) categorized based on levels from a recent Cochrane review, mostly from
high-income settings (31), which suggested that higher dosages were associated with higher
treatment retention. Dosing was categorized as high (MMT: >85mg; BMT: =16mg), medium
(MMT: >40-85mg; BMT: >6-15mg), and low (MMT: <40mg; BMT: <6mg).

The remaining independent variables were analyzed as potential correlates of the time to
OAT treatment discontinuation. Age and age of injection initiation, which were not normally
distributed, were dichotomized by lowest quartile (<33 vs. >33 years) and median (<17 vs
>17 years), respectively. OAT was categorized as receiving MMT or BMT, which can be
administered at all facility types, including specialty addiction clinics, general hospitals, or
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integrated AIDS or TB centers. Finally, a variable denoting HIV status was categorized as
HIV positive, HIV negative or unknown.

Statistical Analysis

Results

Descriptive statistics were used to characterize OAT patients, stratified by OAT dosage level
and type of OAT prescribed. Bivariate associations were tested using Chi-square for
categorical variables and Wilcoxon-Mann-Whitney test for continuous variables, given their
non-normal distribution. Kaplan-Meier survival curves were estimated for the 1-, 12- and
36-month follow-up periods, stratified by OAT type and dosage and compared using log-
rank likelihood test.

We employed event-time approaches where for all patients, retention time started from the
time of treatment initiation and ended at the time of discharge from OAT, or the last date
while still on OAT at 1, 12 and 36 months; analyses at 24 months did not generally differ
from findings at 12 and 36 months. Participants who were still on OAT at the end of the
study period (December 31, 2016) but had insufficient time to assess the outcome at 1, 12
and 36 months, were censored but included in the analysis. We conducted univariate and
multivariate Cox proportional regression analyses of factors associated with time-to-
treatment discontinuation or “dropout” (32). Adjusted hazard ratios (aHR) and
corresponding 95% CL were calculated. Backward elimination using Bonferroni correction
was used to define the final multivariable model, which corresponded to the best goodness-
of-fit. Variables were retained in the final model only if they were significantly (p<0.05)
associated with the outcome in the adjusted model. The Cox model treats the instantaneous
risk of treatment discontinuation for a given subject as the product of two terms: a time-
dependent “baseline” hazard, which is assumed to be common for all subjects, and a
function of the subject’s covariates. To address concerns about changes in temporal trends,
year of OAT treatment initiation was controlled for in all analyses; not controlling for
enrollment year did not influence the outcomes. The analyses were not pre-registered and
considered exploratory.

Tables 1 and 2 describe characteristics of OAT patients stratified by dosage levels and OAT
type (MMT vs. BMT). Overall, patients were primarily male (82%), in their late 30s
(median=37 years), and had injected drugs a median of 17 years. Most (91%) patients were
prescribed MMT and the median dose and interquartile range (IQR) for MMT and BMT was
60mg (35mg-90mg) and 10mg (6mg-12mg), respectively. HIV prevalence was 40%. The
proportion of patients prescribed high, medium and low OAT dosages was 25%, 43% and
32%, respectively, but the proportion differed for MMT and BMT patients. Over half (55%)
received OAT at narcology clinics and 35% were treated at general hospitals. Bivariate
analysis of characteristics significantly associated with receiving higher OAT dosages
included: 1) longer duration of drug use; 2) being on MMT rather than on BMT; 3) positive
HIV status; and 4) receiving OAT at AIDS center sites. Compared to patients on BMT, those
on MMT were significantly more likely to be male (83% vs. 79%), with shorter drug use
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duration [17 vs 19 years], lower HIV prevalence (40% vs. 54%) and receiving OAT at
narcology clinics (83% vs. 52%).

Figure 1 compares the retention levels for patients on MMT and BMT. Retention levels were
significantly higher for BMT relative to MMT patients at 12 (89% vs 75%), 24 (84% vs
64%) and 36 months (80% vs 56%). Retention on MMT increased significantly for higher
treatment dosages (Figure 2A), however, did not do so to the same extent for patients on
BMT (Figure 2B). Table 3 presents results from the multivariate Cox regression models.
Factors significantly and independently associated with lower 1-month, 12-month and 36-
month retention (i.e., dropout) after controlling for year of enroliment include: 1) medium
and low OAT dosage; 2) male sex; 3) being on MMT rather than BMT; and 4) receiving
OAT at general hospitals or TB centers compared to treatment in specialty AIDS or
narcology centers. Being HIV positive was not associated with higher retention. While age
did not contribute to 1-month or 12-month OAT retention, younger age significantly reduced
the likelihood of being retained in treatment at 24 (data not shown) and 36 months.

Discussion

Aside from one systematic review that included 58 OAT programs and 27,047 patients in
low/middle-income countries (LMIC)(33), findings here report the largest evaluation of OAT
dosage on retention in any single LMIC. Findings from this study contribute new and
important findings not found elsewhere, including longitudinal data over an extended time
period (13 years), more robust patient-level data, inclusion of program-level variables,
markedly higher levels of retention at 12 months reported in the systematic review and,
importantly, an assessment of 36-month retention, which has previously not been assessed.
Since being treated with any medication for opioid use disorder (methadone, buprenorphine
or extended-release naltrexone) reduces mortality, and more so if retained on treatment
beyond 12 months (11), it stands to reason that maintaining patients on higher OAT doses
will result in reduced death through its retention benefit. Moreover, because OAT benefits
other social, health and HIV prevention outcomes (10, 34), being retained on OAT is likely
to extend these benefits, which was demonstrated in a recent mathematical modeling study
for Ukraine (10). Unlike the systematic review of LMICs, this study found significantly
higher retention levels in patients on BMT than on MMT.

Receiving and being stabilized on OAT is crucial for both primary and secondary HIV
prevention. Noteworthy is that Ukraine’s HIV epidemic is concentrated in PWID with OUD,
and like other countries in the EECA region, suboptimal HIV prevention and treatment
coverage in PWID remains concerning (5, 35, 36). The EECA region, whose legacy of
addiction treatment evolves from the Narcology system developed by the Soviet Union,
remains the only region globally where HIV incidence and mortality are increasing (5).
Ukraine is emblematic of most of these countries for its suboptimal prevention and treatment
response to an HIV epidemic concentrated in PWID. OAT is completely banned in Russia
and Turkmenistan and is available mostly as pilot projects elsewhere in EECA (2, 34, 36,
37). Mathematical modeling for Ukraine suggests that the combination of OAT and ART
scale-up reduces HIV transmission the most, but in poorly-resourced settings, OAT scale-up
is the most cost-effective intervention (7), making OAT scale-up and retention a crucial
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factor in addressing the HIV epidemic in this region (10). A recent modeling study from
Ukraine suggested that scaling up OAT to 20% coverage could prevent 10,864 new HIV
infections and 17,863 deaths over a 10-year horizon (10).

Several important findings emerge that have major implications for scaling up OAT in
Ukraine, and potentially throughout EECA. First, consistent with international data (31) but
not from LMICs (33), higher OAT doses, especially when methadone dosages exceed 85mg
per day, resulted in significantly higher treatment retention at 1, 12 and 36 months. Second,
lower OAT dosages played a more pronounced role in dropout at 1 month relative to 12 and
36 months, suggesting the need to safely help patients obtain adequate but higher dosages
early. Third, several reviews suggest that OAT with either MMT or BMT is superior to
supervised withdrawal (detox) or counseling strategies, finding no differences in retention
between MMT or BMT (2, 22, 38, 39). OAT dosing levels, however, were not addressed in
these reviews and in one, only opioid dependent persons taking prescription pain
medications were included. Finally, a 2014 Cochrane Review suggests that compared to
supervised opioid withdrawal alone, both BMT and MMT are more effective at low,
medium, and high doses in reducing illicit opioid use, but that treatment retention is
increased only at the medium and high OAT dose levels, especially for OAT patients
prescribed the highest OAT dosage range (40).

Findings from this real-world observational study differ from these reviews in several
important ways. First, the sample size from the real-world retention data in Ukraine is more
than 15-fold higher than that of studies that focus on highly selected patients in prospective
controlled trials. Second, retention was significantly higher in BMT than in MMT patients in
Ukraine, which suggests that the local context where patient selection may be involved could
play an important role in retention. One potential explanation for this difference is that
PWID in Ukraine substantially prefer BMT over MMT (16, 17), making BMT a more
valued commaodity as a limited resource. Because buprenorphine is often prescribed at
pharmacies and taken unsupervised elsewhere, Ukraine’s requirement of supervised daily
dosing for both medications may influence retention outcomes between the medications.
Third, while retention rates increased with increasing doses in MMT patients, such a trend
did not hold for BMT patients, again suggesting a contextual difference in treatment. Finally,
most OAT retention studies, especially in prospective trials, do not report retention beyond
12 months. Here, we provide retention findings over a 36-month period for methadone
(56%) and buprenorphine (80%), but with marked differences based on dosages prescribed
for individuals receiving methadone.

While systematic reviews and meta-analyses support higher OAT dosages based on higher
retention levels, many clinicians and experts recommend that OAT dosages be individualized
and flexible because each patient presents a unique clinical challenge as no single dose is
best for all patients. Dosage induction and subsequent dosage adjustments have usually been
needed in clinical practice (41) and individualized flexible dosing is supported by a
systematic review (42).

Flexible dosing algorithms to individualize therapy often include dosage increases based on
urine toxicology, craving and withdrawal symptoms (43, 44). Dosing adequacy has emerged
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as an individualized strategy to promote retention (45) for patients with OUD. Dosing
adequacy is an independent contributor to optimal treatment outcomes for OUD and
balances the amount needed to alleviate withdrawal symptoms, eliminate ongoing illicit
opioid use, and markedly reduce craving while avoiding signs of opioid excess. While
absolute dose and dosing adequacy constructs should be differentiated from each other (46),
dosing adequacy can be guided using objective and validated instruments (47, 48). One
longitudinal study found that absolute dose, when supplemented with dosing adequacy
measures, not only increased methadone dosages, but also improved addiction severity
indicators (49). Such strategies are patient-centered and can optimize treatment outcomes,
like retention, by minimizing or removing the often-paternalistic management strategies by
physicians caring for patients with OUD and improve patient satisfaction by guiding
treatment decisions using validated measures and involving patients in their own treatment.

Dosing in any context can be capricious and influenced by patient (e.g., keeping dose low to
allow for euphoria if still injecting) and physicians (e.g., concerns that there is a maximum
dose needed). One alternative to align patient and physician decision-making is using shared
decision-making (SDM) aids where patient preferences are linked to true evidence (e.g.,
higher retention leads to better outcomes). SDM aids are evidence-based strategies that
balance patient autonomy with physician judgment and information sharing (50-52), and
remove the influence of cultural practice. The retention findings generated by these nation-
wide data offer a unique opportunity to shift the informed decision-making process between
the provider and prospective patients in Ukraine. A simple tool to guide OAT preference and
dosing combined with outlining the specific benefits of retention could be developed from
these local data; such a pragmatic and Ukraine-specific tool could guide clinical induction
processes to optimize higher doses early, while maintaining safety standards, in the
induction process. This shared decision-making aid could guide the discussion regarding
treatment expectations and include optimal and adequate dosing, and further address
anticipated duration of OAT maintenance. Such strategies would not only support OAT
scale-up and HIV prevention efforts, which have been thwarted by personal, clinical setting
and policy factors in Ukraine (18), but also provide clear guidance at multiple levels to
curtail the HIV epidemic.

Of interest, and contrary to the international experience, OAT retention in Ukraine is higher
for patients on buprenorphine rather than on methadone. Though this finding cannot be fully
explained, potential explanations exist. First, Ukraine’s initial experience with OAT was
with BMT in 2004 (12), with public perceptions that it was safer. Second, OAT was not
introduced as addiction treatment — instead it was introduced for HIV prevention, but its
delivery required that it be prescribed by Narcologists who believed it to be ineffective for
treating opioid use disorder. Third, “ideal” patients, those deemed likely to succeed with
treatment, were initially selected to ensure OAT sustainability, evidenced by extraordinarily
high retention in the period soon after BMT and MMT introduction (20). Fourth, methadone
was perceived by patients as an inferior treatment because it was cheaper and accounted for
most OAT slots starting in 2008 (53). Fifth, both MMT and BMT were supervised daily over
this observation period, which is unlike the international experience where the safer
buprenorphine profile typically allows its dispensation by prescription. While year of OAT
enrollment was controlled for in the analysis, enrollment in BMT early in the OAT treatment
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era only partially explains higher retention relative to MMT. BMT patients, however, had
significantly higher retention even for controlling for enroliment year, but retention did
decrease over time for both BMT and MMT. Sixth, higher retention in BMT patients might
also be explained by patient preferences, which has recently been documented in PWID in
Ukraine (17). This cannot, however, fully explain the retention differences because surveys
of PWID elsewhere show that patients often prefer buprenorphine over methadone (54, 55).
Last, though not recorded in our database, BMT patients may have received ‘intermittent’
dosing based on its longer pharmacological half-life, allowing increased flexibility (e.g., for
work, weekends) for BMT patients that promoted retention. While we cannot fully
disentangle the reasons for these findings, future studies should include patient-centered
strategies. Such strategies should incorporate patient preferences in the treatment decision
process so that patients may truly weigh various treatment attributes (e.g., cost, degree of
supervision, pharmacological properties, retention on treatment), which have all become
options with the new legislation. Informed or shared decision-making aids provide a
structured and consistent strategy to guide this process to better engage the patient in
treatment and recognize that controversies in OAT exist at both the patient and provider
level, and promote a guided deliberation process where uncertainty in treatment outcomes
exist (52).

Though OAT may be prescribed in a number of clinical settings, findings here suggest that
retention is significantly higher at 12 and 36 months for patients treated in either narcology
or AIDS specialty treatment settings and lower in general hospital or TB clinics. Lower
retention in TB clinics, also observed for 1-month retention, may be due to a number of
factors like drug interactions with rifampicin that can precipitate opioid withdrawal
symptoms (56), or patients successfully completing TB treatment and either not interested in
transitioning to alternative care sites (53). Lower retention in general hospital clinics might
be related to the generally negative feelings toward drug users and the perception that PWID
should be treated outside mainstream medicine and in specialty addiction treatment settings
(57). Recent pilot data from Ukraine suggest that 6-month retention outcomes of MMT
prescribed in primary care clinics was similar to those prescribed in addiction specialty
clinics; findings support that clinicians in primary care clinics reduced their likelihood to
discriminate against PWID and patients felt less stigma over time (57). The 2016 legislation
now allows for such strategies, which provides more treatment options for patients while
expanding OAT cost-effectively (58). While the SyrEx database could differentiate the site
of the OAT delivery, it could not differentiate which of these were truly integrated care
settings, which in Ukraine, have been associated with better HIV and addiction treatment
outcomes (59). Importantly, being treated in AIDS Centers, but not having HIV itself, was
independently associated with higher retention. Because HIV patients treated at AIDS
Centers were more likely to be prescribed ART (60), OAT dosages were likely increased to
overcome known pharmacokinetic drug interactions between ART (mostly efavirenz) and
OAT (56) through better communication onsite between OAT and ART prescriber (61).

Concerning in Ukraine, however, is that only 25% of OAT patients were dosed at the level
associated with highest retention. Strategies that focus on achieving OAT dosing adequacy,
especially at higher dosages early in the treatment initiation process, is supported by

markedly different retention outcomes even within the first month of treatment. Escalating
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dosages quickly and early in the treatment process may be one strategy to improve retention,
yet the long half-life of methadone requires careful monitoring for opioid excess and
polysubstance use initially to guide treatment retention improvements and OAT scale-up in
Ukraine. More rapid dose escalation when prescribing buprenorphine is less concerning due
to its partial agonist/antagonist properties.

Though the findings here are important for HIV prevention and treatment, they are not
without limitations. First, temporal trends may influence the outcomes with OAT programs
initially selecting more suitable patients than those enrolled later. Though there was some
evidence that earlier enrolled patients had better outcomes, year of enrollment was
controlled in all analyses to reduce this bias. Second, there was a lack of granularity of the
data, both at the individual but also in the clinic setting that does not allow us to fully
disentangle some unmeasured factors that may influence treatment retention. Moving
forward, the new 2016 legislation allows for more expanded treatment options, including the
ability to pay out of pocket and to choose their preference for BMT or MMT, to receive
treatment in primary care settings and to receive OAT for up to 10 days if they maintain
sobriety or six months.

Conclusions

Data from Ukraine confirm that increased OAT dosages of OAT are associated with higher
levels of retention throughout 36 months. Given OAT’s role in primary and secondary HIV
prevention and treatment in the only region where HIV incidence and mortality are
increasing, it stands that strategies that promote higher OAT dosages to foster treatment
retention, including during the first month of treatment, would greatly contribute to curbing
the HIV epidemic and make progress toward meeting the UNAIDS 95-95-95 treatment
strategy.
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Comparison of Retention on Treatment for Methadone and Buprenorphine over 36 months

OAT: opioid agonist therapies

Addiction. Author manuscript; available in PMC 2022 January 01.

T T T ————




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Farnum et al.

Retention Probability

100.0%

90.0% -

80.0% -

70.0% -

60.0%

50.0%

40.0% -

30.0% -

20.0%

10.0% -

0.0% -

Page 16

1
[
'
'
1
1

Log-rank P-value : <.0001;
Methadone Dosage
== == High (>85mq)
= = = Medium (>40-85mg)
Low (=40ma)

S S

I
'
1
'
I
[
[
'
I
1
1
'
[
L
I

Time on OAT (years)

Addiction. Author manuscript; available in PMC 2022 January 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Farnum et al.

Retention Probability

100.0%

90.0% -

80.0%

70.0%

60.0% -

50.0%

40.0%

30.0%

20.0%

10.0%

Page 17

Time on OAT (years)

Figure2:
Retention on Methadone (Panel A) and Buprenorphine (Panel B) over 36 months, Stratified

by Dosage Panel A (Methadone)
OAT: opioid agonist therapies
*** P| EASE PUT FIGURE A and B side by side in panels in FIGURE 2
Panel B (Buprenorphine)
OAT: opioid agonist therapies

Addiction. Author manuscript; available in PMC 2022 January 01.

Buprenorphine Dosage
- w= High (=16mg)
Low (=6mQ)




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Farnum et al.

Retention Probability

100.0%

90.0% -

80.0% |

70.0%

60.0% |

50.0% |

40.0%

30.0%

20.0% -

10.0%

0.0% |

-rank P-value | <.0001

30 60 90 120 150 180 210
Time on OAT (days)

Figure 3.

Comparison of Retention on Treatment for Methadone and Buprenorphine over 12 months

OAT: opioid agonist therapies

Addiction. Author manuscript; available in PMC 2022 January 01.

240

Page 18

QAT Type

e ethadone
= == = Buprenorphine

270

300

330

75%

360



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Farnum et al.

100.0%

90.0% |

80.0% |

70.0% |

60.0% -

50.0% |

Retention Probability

40.0%

30.0% -

]
]
]
|
]
]
|
]
]
]
]
|
]
]
|}
]
|
]
]
1
)
]
]
1
]
1
| :
] '
20.0% - Log-rank P-value | <.0001
)
|
]
10.0% - :
]
|
]
0.0% X A : , , ,
0 30 60 90 120 150 180 210
Time on OAT (days)

Figure 4.

Retention on Methadone over 12 months, Stratified by Dosage
OAT: opioid agonist therapies

Addiction. Author manuscript; available in PMC 2022 January 01.

' Methadone Dosage

Page 19

| == == High (*85ma)
- = = Medium (>40-85mg)

$

240

270

Low (=40mg)

300

330

59%

360



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Farnum et al.
Table 1:
Characteristics patients on opioid agonist treatments, stratified by dosage levels
(N=14,176)
OAT Dosage
Char acterigtic NZ&Y%EII(%) High Medium Low P-value”
N=3,531 (24.9%) | N=6,053 (42.7%) | N=4,592 (32.4%)

Age 0.183
>33 years 9920 (70.0) 2,553(25.7) 4,164 (42.0) 3,203 (32.3)
<33 years 4256 (30.0) 978 (23.0) 1,889 (44.4) 1,389 (32.6)

Sex 0.005
Male 11,688 (82.4) | 2,951 (25.2) 4,918 (42.1) 3,819 (32.7)
Female 2488 (17.6) 580 (23.3) 1,135 (45.6) 773 (31.1)

Drug use duration <0.001
>17 years 6,999 (49.4) 1,920 (27.4) 2,947 (42.1) 2,132 (30.6)
<17 years 7,177 (50.6) 1,611 (22.4) 3,106 (43.3) 2,460 (34.3)

OAT type <0.001
MMT 12,845 (90.6) | 3,330 (25.9) 5,259 (41.0) 4,256 (33.1)
BMT 1,331 (9.4) 201 (15.1) 794 (59.7) 336 (25.2)

HIV status <0.001
Positive 5,715 (40.3) 1,611 (28.2) 2,413 (42.2) 1,691 (29.6)
Negative 8,337 (58.8) 1,897 (22.7) 3,591 (43.1) 2849 (34.2)
Not known 124 (0.9) 23 (18.5) 49 (39.5) 52 (42.0)

OAT site type <0.001
Narcology 7,780 (54.8) 1,836 (23.6) 3,472 (44.6) 2,472 (31.8)
General 4,900 (34.6) 1,053 (21.5) 1,925 (39.3) 1,922 (39.2)
hospital 1,017 (7.2) 461 (45.3) 443 (43.6) 113 (11.1)
AIDS center 479 (3.4) 181 (37.9) 213 (44.6) 85 (17.7)
TB center

Page 20

IQR: interquartile range; NA: not applicable; OAT: opioid agonist therapy; MMT: methadone maintenance therapy; BMT: buprenorphine; OAT

dosage: high (MMT: >85mg; BMT: 216mg), medium (MMT: >40-85mg; BMT: >6-15mg), and low (MMT: <40mg; BMT: <6mg).

*
P-value for Chi-Square test.
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Table 2:
Characteristics of Patients Receiving M ethadone and Buprenorphine Treatment in

Ukraine (N=14,176)

Type of Opioid Agonist Treatment
Characteristic Methadone Buprenorphine P-value’
N=12,845 (91%) | N=1,331(9%)
Median age, years (IQR) 37 (33-43) 38 (34-44) <0.001
Sex <0.001
Male 10,640 (91.0) 1,048 (9.0)
Female 2205 (88.6) 283 (11.4)
Median drug injection duration, years (IQR) | 17 (13-22) 19 (15-23) <0.001
Median dose, mg (IQR) 60 (35-90) 10 (6-12) NA
HIV positive <0.001
Positive 5107 (89.4) 712 (10.6)
Negative 7625 (91.5) 608 (8.5)
Unknown 113 (91.1) 11 (8.9)
OAT setting type <0.001
Narcology 6674 (85.8) 1106 (14.2)
General hospital 4883 (99.6) 17 (0.4)
AIDS center 863 (84.9) 154 (11.1)
TB center 425 (88.7) 54 (11.3)

IQR: interquartile range; NA: not applicable; OAT: opioid agonist therapy.

*
P-value for Chi-Square test.
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Table 3.
Cox regression model of factorsassociated with lower retention (dropout) on opioid
agonist therapies, controlling for year of enrollment
1-month 12-month 36-months
aHR | 95% HRCL | p-value | aHR | 95% HRCL | p-value | aHR | 95% HR CL | p-value

OAT dosage

High Ref. Ref. Ref.

Medium 312 | 2.21-441 <0.0001 | 2.23 | 1.95-2.54 <0.001 213 | 1.93-2.35 <0.001

Low 7.71 | 5.51-10.79 <0.0001 | 4.96 | 4.37-5.63 <0.001 480 | 4.36-5.28 <0.001
Sex

Female Ref. Ref. Ref.

Male 0.98 | 0.80-1.21 0.8688 127 | 1.14-1.41 <0.001 132 | 1.21-1.44 <0.001
OAT type

Buprenorphine Ref. Ref. Ref.

Methadone 1.98 | 1.30-3.02 0.0015 157 | 1.32-1.87 <0.001 1.77 | 1.55-2.03 0.001
Age

>33 years old Ref. - - - Ref.

<33 years old 0.77 | 0.65-0.92 0.1054 1.08 | 1.02-1.15 0.014
OAT setting type

AIDS center Ref. Ref. Ref.

Narcology 1.45 | 0.93-2.26 0.0991 1.09 | 0.91-1.29 0.365 1.14 | 0.99-1.31 0.071

General hospital | 1.41 | 0.90-2.21 0.1341 122 | 1.02-1.46 0.031 1.23 | 1.06-1.42 0.006

TB center 1.95 | 1.10-3.46 0.0224 143 | 1.10-1.85 0.007 1.44 | 1.15-1.80 0.002

I: aHR: adjusted Hazards Ratio; CL: Confidence Limits; OAT: opioid agonist therapy; MMT: methadone maintenance therapy; BMT:
buprenorphine; OAT dosage: high (MMT: >85mg; BMT: 216mg), medium (MMT: >40-85mg; BMT: >6-15mg), and low (MMT: <40mg; BMT:
<6mg).
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