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Abstract

Background—Opioid agonist treatments (OAT) are widely-used, evidence-based strategies for 

treating opioid dependence and reducing HIV transmission. The positive benefits of OAT are 

strongly correlated with time spent in treatment, making retention a key indicator for program 

quality. This study assessed patient retention and associated factors in Ukraine, where OAT was 

first introduced in 2004.

Methods—Data from clinical records of 2,916 patients enrolled in OAT at thirteen sites from 

2005–2012 were entered into an electronic monitoring system. Survival analysis methods were 

used to determine the probability of retention and its correlates.

Results—Twelve-month retention was 65.8%, improving from 27.7% in 2005, to 70.9% in 2011. 

In multivariable analyses, the correlates of retention were receiving medium and high doses of 

medication (compared to low doses, dropout aHR=0.57 for both medium and high doses), having 

not been tested for HIV and tuberculosis (compared to being tested, dropout aHR=4.44 and 3.34, 

respectively), and among those who were tested – a negative TB test result (compared to receiving 

a positive test result, dropout aHR=0.67).

Conclusion—Retention in Ukrainian OAT programs, especially in recent years, is comparable to 

other countries. The results confirm the importance of adequate OAT dosing (≥ 60mg of 

methadone, ≥8mg of buprenorphine). Higher dosing, however, will require interventions that 

address negative attitudes toward OAT by patients and providers. Interruption of OAT, in the case 

developing tuberculosis, should incorporate continuity of OAT for TB patients through integrated 

care delivery systems.
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1. Introduction

Ukraine has one of the most volatile HIV epidemics in Eastern Europe and worldwide (Joint 

United Nations Programme on HIV/AIDS (UNAIDS), 2016a). Explosive growth in HIV 

transmission started in the mid-1990s, primarily among people who inject drugs (PWIDs), 

and peaked in the mid-2000s (Kruglov et al., 2008). Though governmental sources suggest 

HIV incidence has stabilized (MoH of Ukraine, 2013; UNAIDS, 2013), the majority of new 

cases are still occurring among PWIDs and their sexual partners (Vitek et al., 2014) with 

extraordinarily high HIV incidence in some regions (Booth et al., 2016). Among the 310,000 

estimated PWIDs in Ukraine (Berleva et al., 2012), most of whom are using home-made 

opioids (Dumchev et al., 2009), HIV prevalence ranges from 1.3% to 40.2% (Balakireva, 

Bondar, Sereda, & Sazonova, 2012). Governmental sources suggest HIV prevention program 

coverage covers up to 60% of PWID (The State Service of Ukraine, 2014), but access to 

HIV and addiction treatment services remains markedly inadequate (Degenhardt et al., 2014; 

Joint United Nations Programme on HIV/AIDS (UNAIDS), 2016b; Wolfe, Carrieri, & 

Shepard, 2010).

Since its advent, combination antiretroviral therapy (cART) has proven effective in various 

subgroups of patients, radically reducing co-morbidity and mortality (Moore, Keruly, & 

Chaisson, 2004; Wood et al., 2003). ART coverage in Ukraine, however, has grown 

insufficiently to meet the rapidly increasing needs. According to official reports, as of the 

end of 2014, 46.7% of the 137,970 registered HIV patients were receiving ART; while this 

share was disproportionately low at 13% among HIV+ PWID (MoH of Ukraine, 2015).

Opioid agonist therapies (OAT), primarily with methadone (MMT) or buprenorphine (BMT) 

maintenance therapy, is internationally recognized as the most effective form of treatment 

for chronic opioid dependence and is also among the most effective available primary and 

secondary HIV prevention strategies (Altice, Kamarulzaman, Soriano, Schechter, & 

Friedland, 2010; Meyer, Althoff, & Altice, 2013). OAT is also highly effective in reducing 

HIV risk behaviors and transmission (Altice et al., 2006; Metzger et al., 1993), increasing 

access to antiretroviral treatment (ART) (Altice et al., 2011; Lucas et al., 2010; Uhlmann et 

al., 2010), and improving retention in HIV care and HIV treatment outcomes (Altice et al., 

2011; Low et al., 2016; Palepu et al., 2006).

Ukraine introduced BMT in 2004 in two sites and expanded it to six sites in 2005 (Bruce, 

Dvoryak, Sylla, & Altice, 2007). In 2008, it introduced MMT (Schaub, Chtenguelov, Subata, 

Weiler, & Uchtenhagen, 2010), rapidly increasing coverage to over 7,000 patients at 143 

sites by mid-2012 (WHO, 2013). Procurement of OAT was conducted mostly through the 

grants from the Global Fund to fight AIDS, Tuberculosis and Malaria (GFATM). Treatment 

is primarily provided at government-funded treatment settings. Using implementation data 

from this context defining the individual and organization barriers to OAT (Bojko et al., 

2017; Bojko et al., 2015; Bojko et al., 2016; I. Makarenko et al., 2016; J. Makarenko et al., 
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2017; yMazhnaya et al., 2016), policies changed in March 2016 that now allows OAT to be 

prescribed in non-specialty settings, dispensed in pharmacies and OAT to be self-

administrated at home.

Several OAT studies in Ukraine have confirmed its effectiveness, namely reductions in drug 

use and HIV risk (Schaub et al., 2010) and improved quality of life (Dvoriak et al., 2014) in 

PWID. These idealized efficacy studies achieved a 6-month retention of 85%, which is much 

higher than the average for countries newly introducing OAT (Feelemyer, Des Jarlais, 

Arasteh, Abdul-Quader, & Hagan, 2013); however, as selection of sites and participants was 

not random, there is a possibility of enrollment bias.

In general, though due to a number of structural and political reasons (Bojko, Dvoriak, & 

Altice, 2013; Bojko et al., 2015; Bojko et al., 2016; Golovanevskaya, Vlasenko, & Saucier, 

2012; Kutsa et al., 2016; I. Makarenko et al., 2016; A. Mazhnaya et al., 2016) OAT 

enrollment in Ukraine has been low and attrition has been high; currently less than 2.7% of 

the 310,000 PWID in Ukraine receive treatment, which is far below international standards 

and potentially jeopardizing Ukraine’s targets to address HIV prevention and treatment 

needs (UNAIDS, 2009; Wolfe et al., 2010). Cost-effectiveness modeling of OAT expansion 

in Ukraine confirmed that methadone is the single most cost-effective means of controlling 

the national HIV epidemic (Alistar, Owens, & Brandeau, 2011), including for PWID who 

become incarcerated (Altice et al., 2016).

A significant body of evidence demonstrates that the benefits of OAT are strongly correlated 

with time spent in treatment (i.e., retention). Retention is key to successful social 

rehabilitation, and reduces relapse and criminal activity (del Rio, Mino, & Perneger, 1997; 

Strike et al., 2005). Numerous studies investigated predictors of dropout and retention in 

OAT. Notable factors include psychiatric co-morbidity, polysubstance use, number of 

previous treatment attempts, treatment readiness/motivation, availability of psychosocial 

support and adequate dosing (Anderson & Warren, 2004; Babst, Chambers, & Warner, 1971; 

del Rio et al., 1997; Greenfield et al., 2007; Strike et al., 2005).

Despite exceedingly high retention early after the introduction of OAT in Ukraine (Schaub et 

al., 2010), very little is known about OAT outcomes and retention in more recent years. 

Therefore, the current study was conducted to examine retention and associated correlates 

using routine retrospective clinical data from a sample of Ukrainian OAT programs. Results 

will be used to inform programming and advocacy for HIV prevention and treatment of 

PWID in Ukraine and other similar countries where HIV is concentrated in PWID.

2. Methods

2.1. Data collection

The study analyzed the data exported from an electronic Simple Treatment Monitoring 

Application (STMA), developed by the authors for the purposes of routine clinical data 

management and reporting. The database was designed to routinely track OAT patients, 

including their patient drug use history, treatment admission and discharge dates, medication 
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prescription and dosing, and a wide variety of clinical and laboratory assessments and 

psychosocial services provided.

Since 2008, the STMA was made available to Ukrainian OAT providers who were interested 

in using electronic monitoring systems. Use of the database was not mandatory and the 

choice of parameters to be entered was left to the discretion of clinic. Data from source 

medical documentation were entered into the database routinely by clinical staff.

In June 2011, all OAT facilities using the STMA were invited to submit de-identified data to 

develop an integrated database. Other OAT programs used either simplistic electronic 

spreadsheets or paper-based charts that were unsuitable for inclusion in the cohort. Data 

collection was completed by March 2012. In Ukraine, all patients entering OAT sign an 

informed consent form, which stipulates that their de-identified clinical data may be used for 

scientific analysis and programmatic improvement.

2.2. Site selection and participants

To be invited to integrate their data into the retrospective cohort, the OAT sites had to meet 

the following criteria: 1) systematic use of the STMA; 2) having entered basic demographics 

and treatment history on all patients treated since the site began operation; and 3) 

willingness to submit a de-identified dataset for analysis. Among 140 OAT clinics in 

Ukraine at the time of data collection, 20 systematically used the STMA, and 13 agreed to 

study participation and analysis of data.

Participating clinics were large, located mostly in eastern and central Ukraine where the HIV 

epidemic is concentrated (The State Service of Ukraine, 2014): Donetsk (N=1), Luhansk 

(N=1), Crimea (N=1), Dnipro (N=4), Kyiv City (N=2), Vinnitsya (N=2), and Poltava (N=2). 

These sites were also early OAT sites (Kyiv, Dnipropetrovsk, Donetsk and Crimea started 

OAT in 2004–2005) and larger (mean=224 patients per site versus 49 nationally). The types 

of facilities where OAT was provided included one general hospital, one TB hospital, two 

HIV clinics, and nine addiction specialty treatment (“narcological”) hospitals.

From the opening of the first site until March 2012, when data collection was completed, the 

13 sites enrolled 2,916 patients. The entire sample was included in the study as a 

retrospective cohort.

During the data collection period, patients were eligible for treatment if they were at least 18 

years of age and had a diagnosis of opioid dependence confirmed by a board of three 

Narcology physicians.

2.3. Data

All sites entered basic demographics (sex and age), treatment history, and other variables, 

which were not mandatorily assessed. Of 13 sites, 11 sites entered HIV testing data, 7 

entered medication dosage and TB testing, and 6 entered hepatitis testing information. Drug 

injection duration is recorded at admission and was available for 6 sites. Other baseline 

characteristics, such as number of previous treatment attempts and treatment readiness are 

not always documented in patient charts and were not entered in the STMA. Assessment of 
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psychiatric co-morbidity and polysubstance use (using urine screening or other methods) are 

also not assessed systematically in Ukrainian OAT programs.

2.4. Variables

2.4.1. Exposure—The final dataset included basic demographic data (age and gender), the 

last HIV test result recorded (rapid test, ELISA, or Western blot), TB test (sputum 

microscopy, chest X-ray, or culture), HBV test (HBsAg or anti-HBc), and HCV test (anti-

HCV antibody). Despite both TB and HIV testing being required for all patients entering 

OAT, not all patients had results recorded. Screening for HCV and HBV is encouraged, but 

seldom done because it is not free. “Not tested” was considered a valid response if HIV, TB 

and viral hepatitis testing was not performed.

The type of medication (methadone or buprenorphine) and last prescribed dose in milligrams 

also was included. For analysis purposes, the dose was categorized as low, medium or high 

(<60, 60–100, >100mg for methadone, and <8, 8–12, >12mg for buprenorphine). The lower 

cutoff was based on WHO recommendations (WHO, 2009), and the higher cutoff was 

arbitrarily set to ensure closer-to-normal distribution across categories.

2.4.2. Outcome—Retention in treatment, defined as the time between OAT initiation and 

discontinuing treatment for 10 or more consecutive days, was the primary outcome. 

Discharge may occur as a result of transfer to another OAT clinic, voluntary dose tapering, 

administrative discharge because of violation of program rules, incarceration, death, or 

voluntary dropout (no-show). Policies regulating the discharge in case of patient no-show 

vary across institutions, but according to national OAT guidelines, discharge is officially 

registered if no OAT is dispensed 10 days after the last patient’s visit. There is no defined 

algorithm for establishing the reason for treatment discontinuation though cases of death or 

incarceration are verified by family members or social workers. If verification is not 

ascertained, discharge reason is registered as voluntary dropout.

Similarly to other studies (Cox, Allard, Maurais, Haley, & Small, 2013), if a patient re-

started OAT within 7 days of an officially registered dropout, the two consecutive treatment 

episodes were analyzed as a single episode. When multiple treatment episodes were 

recorded for one patient, only the first episode was analyzed.

2.5. Data analysis

Since exact dates of admission and discharge were available, it was possible to conduct 

time-to-event (survival) analysis using Kaplan-Meier and Cox proportional hazards methods 

to describe treatment retention and identify the predictors of patient dropout.

Person-time began at the date of admission and ended at the date of discharge or date of 

censoring. Observations were “censored”: at the date of site data submission, if the patient 

was not yet discharged; and at the date of transfer to another site, if the site was not included 

in the study. All other observations were regarded as having the outcome of interest.

Because of partially incomplete data (see Section 2.3), it was not possible to perform all 

analyses using the entire dataset. Complete treatment history on all patients was a 
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requirement for inclusion of a site-level dataset to the study, therefore, calculation of patient 

retention in OAT, the main outcome of the study, was done on the entire sample of all 13 

sites (N=2,916). The descriptive and univariable analyses, however, were done using the 

subsamples from the sites that submitted data on respective variables (see Table 1 for 

details). The multivariable analysis was based on the data from 6 sites (N=1,035 from 2 sites 

in Vinnitsya and 4 sites in Dnipropetrovsk), which provided complete data on demographics, 

medication, and testing for HIV, tuberculosis and viral hepatitis (HCV and HBV). Tarone-

Ware test was used for equality across strata for categorical variables and Cox proportional 

hazard regression for continuous variables. For HIV, TB and viral hepatitis screening 

variables, an additional test for equality was done excluding patients that were not screened.

In order to compare correlates of retention among the patients who comply with baseline 

HIV and TB testing requirement and those who do not, two approaches to multivariable Cox 

proportional hazard modeling were used. The first one treated the absence of HIV, TB or 

hepatitis testing record as a valid “not tested” value (N=1,021), whereas the second one was 

limited to the analysis of cases with available results for HIV and TB testing (N=846). 

Hepatitis testing variables were excluded from the second modeling approach due to the 

majority of patients not having a testing record for either HCV or HBV (N=273 cases with 

available record for all testing variables).

Variable selection and estimation of regression coefficients and standard errors were 

performed using Bayesian Model Averaging (BMA) method (Hoeting, Madigan, Raftery, & 

Volinsky, 1999). A 50% variable inclusion probability threshold was used to select variables 

in the final subset, and both hazard ratios and their respective standard errors were estimated 

unconditionally (averaged over all evaluated models with the covariate coefficient being 

considered 0 in case a particular model did not include that covariate), since this approach 

correctly accounts for model uncertainty and performs estimation conservatively (Morozova, 

Levina, Uuskula, & Heimer, 2015).

The STMA database and export files were developed in MS Access; the final dataset with 

de-identified personal data was analyzed using SPSS version 21 for Windows and R 

Statistical Analysis Software (Foundation for Statistical Computing, Vienna, Austria).

3. Results

3.1. Descriptive

The characteristics of the sample are described in Table 1. Overall, the 2,916 patients were 

primarily male (77.9%), in their mid-30s (mean=36.4; range 18–70 years ) long-term 

injectors (mean=15.9, range 1–45 years) and primarily received MMT (82.2%). Mean 

dosages for methadone and buprenorphine were 73mg (range 5–350mg) and 10mg (range 2–

22mg), respectively.

Of 1,776 patients with recorded HIV testing results, 61.3% were positive. Among 932 

patients with TB testing information (positive chest X-ray or sputum culture), 21.1% has 

findings suggestive of active TB disease, with most (18.1% of the total and 86.2% of those 

with likely TB disease) being HIV/TB co-infected.
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3.2. Retention

Overall, 12-month retention at all sites after admission was 65.8%, slowly declining to 

39.6% by 60 months (Figure 1). After excluding patients receiving OAT at a TB dispensary 

site, retention across all other sites varied from 59.8% to 74.4% at 12 months, but the 

difference was not significant. Of note, retention at 12 months was 0% for patients at TB 

site.

When stratified by year of admission, 12-month retention increased over time from 27.7% 

among patients enrolled in 2005 to 70.9% among those enrolled in 2011. Generally, the 

highest attrition from treatment (14.5%) occurred during the first month of treatment, with 

no significant change by year of admission (data not shown).

Of 1,148 recorded discharge instances (excluding transfers to other sites), the largest 

proportion (35.4%) of patients were discharged because of administrative reasons. Other 

major reasons included voluntary dropout without dose tapering (25.7%), voluntary 

discontinuation with dose tapering (11.5%), death (12.9%), and incarceration (9.7%).

3.3. Multivariable analysis

Figure 2 and Table 1 show the results of the univariable analysis, while the full multivariable 

modelling results using two different approaches are presented in Table 2.

The first approach resulted in four variables being included in the final subset based on 50% 

inclusion probability threshold in BMA analysis: OAT dosage, TB testing, HIV testing and 

admission year. Adjusted hazard ratios (aHR), comparing to the low dose referent, were 0.57 

(95% CI 0.45–0.71) for medium dosage and 0.57 (95% CI 0.44–0.75) for high dosage. 

Changing the reference category for dosage to high showed that the difference between 

medium and high OAT dosage was not significant (aHR=1.00, 95% CI 0.96–1.04).

Additionally, significant aHR for dropout was 3.34 (95% CI 2.23–5.01) for not having been 

tested for TB, and 4.44 (95% CI 3.10–6.35) for not having been tested for HIV, compared to 

having been tested for each respective condition. Having been tested for TB with a negative 

result compared to a positive one was included into the selected subset for the first modeling 

approach (with the inclusion probability of 65.3%), however was not significant (aHR=0.78, 

95% CI 0.51–1.18). Patients admitted in 2005 had a significantly higher probability of 

dropout, but other years were not significantly different. Sex, age, medication type, HCV 

and HBV testing, and site were not associated with retention in our analysis.

The second modelling approach, excluding patients who had no record of HIV or TB test, 

produced similar results. Negative result of HIV test (compared to positive) remained not 

significant with aHR=1.00 (95%CI 0.94–1.07), whereas negative TB test (compared to 

positive) became a significant correlate of retention with aHR=0.67 (95%CI 0.47–0.96). The 

aHR for medium and OAT high dosage, compared to low, remained nearly identical to those 

in the first modeling strategy (0.56 and 0.54 respectively).

Due to a large number of missing values for HCV and HBV testing, these variables were not 

included in the second modeling approach (see Methods), however when we performed 
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similar analyses using N=273 cases with complete data on all testing variables, neither HCV 

nor HBV test result was associated with treatment retention (aHR=1.00, 95% CI 0.93–1.07; 

and aHR = 0.97, 95% CI 0.78–1.22 for HCV and HBV negative test result respectively; data 

not shown).

The patients at the 6 sites included into multivariable analysis compared to those that were 

excluded were not different by gender (Chi-square p=0.354), medication dosage (Chi-square 

p=0.243), and retention (Tarone-Ware p=0.246), but were significantly older (average age 

38.2 vs. 35.4, t-test p<0.0001).

4. Discussion

To our knowledge, this is the first assessment of patient retention in OAT programs and 

associated factors in Ukraine since the first 391 patients were assessed over a 6-month 

period (Schaub et al., 2010). This current retrospective cohort analysis using routine real-

world clinical data from 2,916 patients accessing OAT program at 13 sites examines the 

factors related to treatment retention and provides some important insights into how to 

optimize OAT scale-up.

First, 12-month retention (65.8%) at the participating sites is comparable with that in other 

countries (Timko, Schultz, Cucciare, Vittorio, & Garrison-Diehn, 2015), although leaving 

considerable room for improvement. The fact that retention improved over time may speak 

to increased experience of staff and improved quality of the programs.

In contrast to other studies (Mattick, Breen, Kimber, & Davoli, 2014; Timko et al., 2015), 

methadone was not associated with higher retention with BMT patients. This may be 

explained in part, because prior to 2008 only BMT was available in Ukraine, and 

improvements in program quality and retention in later years may have diminished the effect 

of the medication itself. Additionally, BMT coverage remained unchanged and limited to 

only 700 patients country-wide, making this a preferred treatment option for opioid-

dependent PWID (I. Makarenko et al., 2016).

Adequate medication dosing that exceeds 60 mg/day for methadone (National Consensus 

Development Panel on Effective Medical Treatment of Opiate Addiction, 1998) and 8 

mg/day for buprenorphine (WHO, 2009), has been found to be a strong predictor of 

retention by multiple studies (Anderson & Warren, 2004; Hillhouse, Canamar, & Ling, 

2013; Lambdin et al., 2014; Villafranca, McKellar, Trafton, & Humphreys, 2006; Wei et al., 

2013), including a meta-analysis of Chinese MAT program (Bao et al., 2009) and in a recent 

Cochrane Review (Mattick et al., 2014); however a recent meta-analysis of OAT studies in 

low- and middle-income countries (Feelemyer et al., 2013) failed to confirm this association. 

In this study, receiving low-dose OAT was significantly correlated with lower retention, 

whereas the effect of medium and high OAT doses did not differ significantly. Average daily 

doses in the sample (73mg for methadone and 10mg for buprenorphine) were almost 

identical to the national average doses (77mg and 10mg respectively, as of 01.01.2015) 

routinely reported by all programs to the Ukrainian Center for Socially Dangerous Diseases 

Control. These levels are at the lower end of the range of 60–120mg for methadone and 8–
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32mg for buprenorphine recommended by WHO (WHO, 2009). The proportion of patients 

receiving suboptimal doses in this study was substantial (34.9%). Interventions are therefore 

crucial for expanding and improving the quality of OAT within Ukraine, including the use of 

informed decision-making tools (Braddock, Edwards, Hasenberg, Laidley, & Levinson, 

1999; Braddock, Fihn, Levinson, Jonsen, & Pearlman, 1997). Such tools must not only 

target negative attitudes toward OAT by patients and providers (I. Makarenko et al., 2016; 

Polonsky et al., 2015; Polonsky, Rozanova, et al., 2016), but address higher dosages for 

patients (Bojko et al., 2016; I. Makarenko et al., 2016). Because OAT was introduced in 

Ukraine primarily for HIV prevention, not for treatment of opioid dependence, addiction 

treatment specialists and others in Ukraine have not fully adopted evidence-based treatment 

strategies using OAT due to a legacy of Soviet-style Narcology that promotes extraordinarily 

negative attitudes toward PWID and OAT(Elovich & Drucker, 2008; Latypov, 2011; 

Polonsky et al., 2015; Polonsky, Rozanova, et al., 2016).

Being tested for HIV and TB was a significant correlate of retention in OAT programs. One 

explanation is that being tested was a surrogate of more comprehensive commitment to 

programmatic recommendations, but could also be explained by the extent to which the 

program provided integrated treatment services. Further data and additional inquiry, 

however, would be needed to establish causality. On one hand, higher testing coverage may 

be a proxy for better quality of care or, alternatively, patients dropping out soon after 

enrollment may not have had enough time to get tested.

Reactive tests for HIV and tuberculosis testing suggesting active TB were significant 

predictors of dropout in univariable analyses. After inclusion of these variables into 

multivariable models, only having testing suggestive of active TB remained significant. The 

presence of active TB (7.7% among HIV- and 29.1% among HIV+ patients) negatively 

influences retention at all types of OAT sites. Explanations for this finding might include 

that Ukrainian guidelines requires inpatient hospitalization for all TB patients initially and 

involuntary discharge from OAT because TB hospitals may not provide onsite OAT. 

Alternatively, drop-out may be higher in TB patients due to high levels of MDR-TB and 

death in these patients (Morozova, Dvoryak, & Altice, 2013). Irrespective of etiology, the 

healthcare reform should shift to more integrated care settings (Bachireddy et al., 2014; 

Sylla, Bruce, Kamarulzaman, & Altice, 2007) that incorporate treatment for HIV, TB and 

opioid dependence, including in hospitalized settings. Important in our findings is that none 

of the patients receiving OAT in a TB hospital were retained for 12-months, either due to 

extraordinary high mortality in HIV/TB co-infected patients or inability to transfer patients 

to alternative OAT sites (Morozova et al., 2013).

Of interest is the finding that higher dropout occurred during the first month of treatment. 

Though MMT treatment guidelines now recommend achieving a dose of 60 mg per day 

within the first 30 days of treatment, dose escalation was markedly slower during the time of 

this study observation (Bojko et al., 2016; Polonsky, Rozanova, et al., 2016). Alternative 

explanations include of psychosocial support, inability of some patients to comply with strict 

program regulations or treatment expectations that OAT was intended as a long-term 

strategy. Until March 2016, no take-home doses were allowed in Ukraine, requiring OAT 

patients to travel to OAT sites daily where sites had restricted dispensing times (Bojko et al., 
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2015; Bojko et al., 2016; The State Service of Ukraine, 2014; UNAIDS, 2009) and where 

police often harassed OAT clients (Izenberg et al., 2013; Polonsky, Azbel, et al., 2016). 

Subsequent policy reforms in 2016 have allowed both prescription and take-home dosing for 

buprenorphine and methadone, although this practice has not yet been widely implemented.

4.1. Limitations

Though there were several key findings, some limitations remain. First, selection of sites for 

this data analysis was not random, and there is a possibility that the 13 sites that agreed to 

participate in this research had better record-keeping and potentially provided better 

services. Due to incomplete data, 7 out of 13 sites were excluded from the multivariable 

analyses, which further limits the ability to extrapolate the results. The finding that the 

clients in the included and excluded sites did not differ on major predictor variables, 

however, somewhat reduces this concern. Because of the cross-sectional nature of national 

OAT reporting, it is not possible to estimate the total cumulative number of patients who 

received OAT in Ukraine, but the sample included 1,766 (26.4%) out of 6,678 patients who 

were currently receiving OAT in Ukraine as of March 2012. This sizeable proportion, may 

also improve generalizability of the findings. Second, because only the last recorded OAT 

dose was included in the dataset, dosing at discharge may have reflected patients who were 

voluntarily tapering off OAT. The number of such patients, however, was small (132, or 

8.6% of all discharged), and excluding them from analysis did not meaningfully change the 

results. Last, because medical record data were used, there was insufficient ability to identify 

other potential mediators of treatment dropout, such as psychiatric co-morbidity, 

polysubstance use, psychological and behavioral patient characteristics. These variables 

could have substantial effect if they were available for analysis and should be considered in 

future studies of OAT retention.

4.2. Conclusions

In Ukraine, a country with a PWID-driven epidemic, OAT programs have shown feasibility 

and effectiveness, covering 8,264 patients by year-end 2015. As a strategy to prevent HIV 

transmission and improve engagement into and adherence to ART, MAT should remain a 

priority for Ukrainian National HIV Program. Retention is a critical factor for success of 

OAT, and Ukrainian OAT programs demonstrate satisfactory short-term retention, which 

improved over time. Results of this study confirm the importance of adequate dosing, which 

remains suboptimal for many patients. This should be addressed through continued provider 

education and program quality monitoring.

Existing policies, mandating inpatient treatment for patients diagnosed with TB and absence 

of OAT in TB treatment facilities contribute to dropout from OAT programs. This finding 

calls for wider integration of MAT and revision of TB treatment guidelines.

Given the utility and ease of use of electronic monitoring instruments, such analysis of 

retention should become a regular practice for national bodies responsible for MAT 

implementation.
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Figure 1. 
Survival curve and cumulative proportion retained by month of opioid agonist treatment.
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Figure 2. 
Survival curves for medication, dosage level, sex and year of admission.
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Table 1

Descriptive and univariate analyses results.

Categorical variables Available records (Included sites)

N total N (%) p-value (Tarone-Ware)

Sex 2916 (13) 0.007

 Males 2271 (77.9%)

 Females 645 (22.1%)

Medication 1067 (7) 0.053

 Buprenorphine 182 (17.1%)

 Methadone 885 (82.2%)

Last prescribed dose 1065 (7) <0.0001

 Low 385 (36.2%)

 Medium 466 (43.8%)

 High 214 (20.1%)

Last HIV test result 1981 (11) <0.0001

 no record 205 (10.3%) <0.0001*

 positive 1089 (55.0%) (61.3%)*

 negative 687 (34.7%) (38.7%)*

Last TB test result 1077 (7) <0.0001

 no record 145 (13.5%) <0.0001*

 positive 197 (18.3%) (21.1%)*

 negative 735 (68.2%) (78.9%)*

Last HCV test result 1035(6) <0.0001

 no record 591 (57.1%) 0.763*

 positive 372 (35.6%) (83.8%)*

 negative 72 (7.0%) (16.2%)*

Last HBV test result 1035(6) <0.0001

 no record 682 (65.9%) 0.125*

 positive 119 (11.5%) (33.7%)*

 negative 234 (22.6%) (66.3%)*

Year of admission 2916 (13) <0.0001

 2004 5 (0.2%)

 2005 111 (3.8%)

 2006 228 (7.8%)

 2007 204 (7.0%)

 2008 773 (26.5%)

 2009 703 (24.1%)

 2010 516 (17.7%)
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Categorical variables Available records (Included sites)

N total N (%) p-value (Tarone-Ware)

 2011 359 (12.3%)

 2012 17 (0.6%)

Continuous variables

Mean (SD) p-value (Cox)

Age, years 2916 (13) 36.4 (7.9) 0.711

Duration of drug use prior to admission, years 804 (6) 15.9 (8.0) 0.883

*
The calculation excludes the “no record” observations.
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