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Abstract

Purpose of Review—Scaling up evidence-based HIV prevention strategies like opioid agonist 

therapies (OAT), syringe services programs (SSPs), and antiretroviral therapy (ART) to mitigate 

the harms of drug injection is crucial within Eastern Europe and Central Asia (EECA), the only 

region globally where HIV incidence and mortality are increasing.

Recent Findings—Though the proportion of new HIV cases directly attributable to drug 

injection has recently declined, it remains a critical driver of HIV, especially to sexual partners. 

Concurrently, scale-up of OAT, SSPs, and ART has remained low, contributing to a volatile HIV 

epidemic among people who inject drugs (PWID).

Summary—Despite evidence that drug injection contributes to an evolving HIV epidemic in 

EECA, coverage of evidence-based harm reduction programs remains substantially below needed 

targets. Due to a combination of punitive drug laws, ideological resistance to OAT among 

clinicians and policymakers, and inadequate domestic and international funding, limited progress 

has been observed in increasing the availability of these programs.
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Introduction

The WHO-defined Eastern European and Central Asian (EECA) region is the only region 

globally where HIV incidence and mortality continue to rise [1]. While global HIV 

incidence and mortality have continued to decline, they have increased by 58% and 25%, 

respectively, in EECA from 2010 to 2015, in the presence of low HIV treatment and 

prevention coverage [2, 3]. Unlike the global epidemic, HIV in EECA is concentrated in 

people who inject drugs (PWID), with evidence of generalizing through transmission to their 

sexual partners due in part to sexual risk behaviors associated with drug injection [3]. 

Injection drug use in EECA is among the highest in the world, with a prevalence of 1.3% in 

Eastern Europe and 0.63% in Central Asia [4••].

Strategies to control HIV in this context must include primary and secondary prevention 

using harm reduction strategies, including adequate coverage with syringe service programs 

(SSPs) and opioid agonist therapies (OAT) like methadone and buprenorphine maintenance 

therapy. These programs should be linked to an effective HIV response that increases access 

to HIV testing and prescription of antiretroviral therapy (ART) as a treatment as prevention 

strategy. The Joint United Nations Program on HIV/AIDS 90-90-90 strategy in EECA falls 

far below recommended targets and coverage levels achieved globally, with only 63% of 

people living with HIV (PLWH) being aware of their status, 45% of those being prescribed 

ART, and 22% of PLWH on treatment with viral suppression-these levels are markedly 

insufficient to prevent continued HIV transmission [1, 5].

Strategies to scale up OAT, SSPs, and ART are related and even synergistic. For example, 

provision of OAT improves the HIV treatment cascade by stabilizing patients so they can 

access and utilize HIV services and achieve viral suppression [6]. Pharmacological drug 

interactions between ARTand OAT can decrease OAT levels and prompt opioid relapse, and 

for those on OAT who continue to inject opioids or other substances, SSPs can reduce 

transmission [7].

In the EECA region, scale-ups of ART, OAT and SSPs are crucial for both primary and 

secondary HIV prevention [8, 9, 10••]. Modeling for Ukraine suggests that the combination 

of high scale-up of OAT and ART is the most effective prevention strategy, but high 

coverage of OAT is the most cost-effective approach. This finding is especially noteworthy 

given that only one country in EECA is a high-income setting [11]. SSPs are also effective in 

reducing transmission of HIV/ AIDS and other blood-borne diseases, though they are less 

effective than OAT for secondary prevention strategies, such as linking PWID with 

antiretroviral therapy [12].

Until HIV emerged as a public health emergency in countries of the Former Soviet Union 

(FSU), OAT was banned for the treatment of opioid use disorder, with standard treatment 
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practices emphasizing instead abstinence strategies without pharmacotherapies [13]. The 

evolving HIVepidemic, however, helped usher OAT and SSPs into the region for HIV 

prevention with support from international donors like the Global Fund and PEPFAR over 

the past 15 years. Unlike SSPs, OAT is a medical treatment that requires addiction treatment 

specialists to prescribe it. Consequently, addiction treatment specialists (known as 

narcologists) have been reluctant to prescribe OAT for addiction and instead perceive it as 

HIV prevention—and not an effective treatment for addiction itself. Thus, scale-up of OAT 

within EECA has been remarkably slow, and in cases like Russia and Turkmenistan, it 

remains banned.

Ensuring access to OAT and other harm reduction services is a critical strategy for 

controlling HIV transmission and meeting UNAIDS 90-90-90 targets in EECA, especially 

given the comparatively low levels of ART coverage among PWID [14–16]. Over the past 

decade, international agencies like UNAIDS and WHO have continued to call attention to 

the need for scale-up of evidence-based HIV prevention strategies in EECA. Given the 

importance of OAT and SSPs for HIV prevention in this region, we conducted a 

comprehensive review to identify recent trends in HIV, injection drug use, and coverage of 

OAT and SSPs in EECA since the introduction of these programs. We first summarize recent 

trends in HIV and injection drug use in EECA. We then discuss the history of drug use in 

this region that has influenced the trajectory of the overlapping epidemics of HIV/AIDS and 

opioid use disorders, as well as the current state of drug laws and policing. Next, we 

summarize recent trends in coverage of different harm reduction strategies in EECA 

countries. Finally, we examine current policies and funding for harm reduction in the region.

Trends in HIV/AIDS and Injection Drug Use

From 2012 to 2016, the number of new HIV diagnoses per year has risen in most EECA 

countries, with increases over 25% in Armenia, Belarus, Georgia, Lithuania, and 

Kazakhstan. Most new HIV infections in the region, however, occur in Russia and Ukraine. 

In 2017, four EECA countries (Russia, Ukraine, Belarus, and Moldova) had the highest rates 

of newly registered HIV cases in the entire WHO-designated European region [17]. While 

the regional trend is increasing, due to monitoring differences, trends for some countries 

vary by source. The UNAIDS 2017 Databook shows slight declines in HIV incidence in 

Kyrgyzstan and Tajikistan over the past 5 years, while the European Centers for Disease 

Control (ECDC) reports an increase for all countries except minimal declines in Estonia and 

Ukraine.

During the same 5-year period between 2012 and 2016, the percentage of new cases 

attributable to drug injection has declined across all countries, while the percentage of new 

cases attributable to heterosexual transmission has increased. The reduction in the proportion 

of new cases attributable to drug injection during this time ranged from 6% in Lithuania to 

52% in Estonia, and most countries saw decreases of at least 25%. Despite this trend, drug 

injection remains a common mode of HIV transmission, accounting for 25% to 51% of new 

cases [3, 18]. These estimates vary widely by source, and stigma among PWID has resulted 

in markedly reduced accuracy in reporting of risk. One Ukrainian study assessing HIV cases 

attributable to heterosexual transmission found that through triangulation of data, most new 
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cases remained in key populations like PWID [19]. For example, in 2017, over 50% of new 

HIV cases were among PWID, without real evidence of a decline [20].

Throughout EECA, most people living with HIV (PLWH) inject drugs [21]. Russia and 

Ukraine have the highest number of PWID, with an estimated 1.5 million PWID in Russia 

alone. The total number of PWID across EECA is estimated to be 3.2 million [22]. Despite 

varying estimates, most data demonstrate an upward trend in drug injection in recent years 

[23]. In Ukraine, which ranks second in the number of new HIV infections in EECA, the 

number of PWID has increased nearly 12% in the last 5 years, to 346,900 in 2016 [1, 24].

Among PWID, national reports of HIV prevalence among PWID in EECA ranges from 

0.5% in Armenia to 48.3% in Estonia. In Russia and Ukraine, as well as Belarus, Latvia, 

Moldova, and Tajikistan, HIV prevalence among PWID exceeds 20%, well above prevalence 

estimates in the general population [1, 4••]. Despite small reductions in HIV transmission 

among PWID, there is marked subnational variation with several cities experiencing high 

rates of HIV incidence and prevalence among PWID. In Russia, HIV prevalence among 

PWID was approximately 33% in five major cities in 2015 [3]. In Ukraine, where prevalence 

among PWID is estimated to be 21.9% nationally, a 2013 study found HIV prevalence 

among recruited PWID that ranged from 36.0% to 44.2% among three cities, and HIV 

incidence exceeded 24.8 infections per 100 person-years [25, 26]. Due to harsh 

criminalization of drug use, this region experiences some of the highest rates of 

incarceration globally, with disproportionately high HIV prevalence relative to the 

community [27••]. Table 1 provides further details on the population of PWID in EECA.

History of Drug Use and Injection Practices in Eastern Europe and Central 

Asia

In the transitional years following the collapse of the Soviet Union, EECA countries 

experienced social disruption, slowed economies, and unresponsive public health and 

healthcare systems. During this time, heroin trade routes moved through the region with 

increasing opium production in Afghanistan, ushering in drug injection, a volatile HIV 

epidemic, and the growth of informal economies [33, 34]. In the context of social and 

economic instability and increasing injection drug use, mostly opioids and amphetamines, 

the injecting practices of PWID in EECA played a crucial role in the dramatic rise of HIV 

incidence [35–38].

Heroin continues to be the most commonly injected drug throughout EECA [39]. Due to 

cultural and political differences, Ukraine is an exception, where homemade liquid extract of 

poppy straw is used instead of heroin, sometimes mixed with diphenhydramine (an 

antihistamine medicine with sedative and anticholinergic effects), as well as a stimulant 

prepared from pharmaceutical pseudoephedrine [38, 40]. After opioids, the second most 

commonly injected drug type in EECA is amphetamine-type stimulants (ATS) [23]. As 

police have reduced opioid distribution in some regions, many PWID shifted from opioids to 

stimulants, which are possible to prepare at home and help ameliorate symptoms of opioid 

withdrawal syndrome. Since opioids remained the preferred substance when available, this 

shift has led to a rise in polysubstance use.
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The lack of heroin and availability of pharmaceutical compounds, combined with barriers to 

effective addiction treatment, have led to a rise in injection of other types of drugs, including 

pharmaceuticals, homemade opioids, other types of stimulants, and lab-made methadone 

[41]. In Georgia, low heroin availability resulted in widespread injection of buprenorphine 

[42]. Krokodil, a homemade opioid, is a derivative of codeine called desomorphine. It is a 

short-acting opioid, so withdrawal occurs quickly and multiple injections are required [43–

45]. Its use may produce severe tissue damage, followed by necrosis, gangrene, and organ 

failure [45]. Krokodil injection in EECA has increased since 2011, with use observed in 

Russia, Ukraine, Georgia, and Kazakhstan [46]. In Georgia, an estimated 17% to 36% of 

PWID use krokodil [47].

Unsafe injection practices that increase the risk of transmission of blood-borne viruses 

remain common. Rises in stimulant use, polysubstance use, and homemade opioid use have 

been linked to an increase in risk factors for HIV transmission. For example, in Ukraine, 

liquid poppy straw was most often purchased in pre-loaded syringes by PWID, who began to 

sell drugs to other consumers. In these instances, the drug solution was commonly extracted 

from a shared container with the user’s needle/syringe, or with the dealer’s needle/syringe, 

and front- or back-loaded into the user’s syringe [48]. The use of high-dead-space syringes, 

where larger volumes of contaminated blood remain after injection, has also been associated 

with higher HIV transmission in PWID [49].

The high frequency of injection by stimulant users has resulted in increased HIV 

transmission. One study from Russia suggested that frequent (three or more times per week) 

stimulant injectors were most likely to become HIV-infected in PWID [50]. Other studies 

have shown links between polysubstance use and increased risk for HIV transmission. In 

Russia and Estonia, polysubstance injection is associated with higher levels in risky injection 

practices [51].

In Ukraine, HIV infection was associated with differing types of drugs injected, with HIV 

prevalence being 17%, 19%, and 39% among stimulant, opioid, and combined opiate/

sedative injectors, respectively. The lower prevalence of HIV among stimulant injectors was 

unexpected considering the higher number of injections and injection partners, as well as 

riskier sex- and drug-related risk behaviors reported. PWID with HIV in this study were 

generally older than those who are negative, with a longer duration of drug injection. These 

factors contributed more to likelihood of HIV infection than the type of drug injected. 

Compared with stimulant users, opioid and combination opioid/sedative injectors had 

injected longer (7.1, 11.9, and 12.3 years, respectively) and were more likely to front- or 

back-load with a dealer (55% of opioid users and 75% of opioid/sedative users did so versus 

20% of stimulant users). Stimulants users more often prepared drugs by themselves while 

the other two groups bought them from dealers [52].

Homemade opioid use is also linked to risky injection practices. Recent research in Ukraine 

has shown that people who inject krokodil have higher injection-related risk [25]. In a study 

of 550 PWID in three Ukrainian cities (Odessa, Mykolaiv, and Donetsk), 25% of the sample 

injected desomorphine. Krokodil use is substantially higher in eastern Ukraine—Donetsk 

(45.9%)—than in the south—Odessa and Mykolaiv (7.5 and 16.7%, respectively). In this 
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sample, krokodil users injected more frequently daily and with others than non-krokodil 

users. Younger injectors were more likely to prefer krokodil and inject more frequently 

relative to their peers, with authors concluding that krokodil use is a marker of HIV risk-

taking behavior among PWID.

Drug Policies and Criminalization

Most EECA countries have harsh drug laws and policies that have resulted in the 

stigmatization and marginalization of PWID. Though these types of regulations have been 

shown to be ineffective in reducing the availability of drugs or prevalence of drug use, 

antidrug ideology has continued to drive severe policies and sentencing [47]. In 2015, for 

example, Belarus introduced a new law that fines non-medical drug use and sentences 

people with two offenses in 1 year to a minimum 2-year prison term [3]. Across the five 

countries of Central Asia, Ukraine, and other Eastern European countries, possession of 

small amounts of illegal substances results in various criminal and administrative charges, 

though there has been some decriminalization of certain minor charges in Kazakhstan, 

Kyrgyzstan, and Tajikistan [34, 53]. Estonia has recently introduced legislation to 

decriminalize possession of small amounts of drugs for personal use and offer the possibility 

of drug treatment as an alternative to incarceration, although incarceration remains common 

for any amount of drug possession as an administrative offense [54, 55].

In many EECA countries, police often engage in punitive practices towards PWID and have 

been found to conduct “extrajudicial arrests,” or arrests without a legal cause, sometimes 

arresting people at legal SSP sites who possess empty needles or those at methadone clinics. 

This type of police harassment results in decreased willingness to engage in effective HIV 

prevention programs [56–58]. Combined with harsh drug laws and sentencing, these 

practices also lead to increased HIV/AIDS risk factors among PWID [59]. One recent study 

in Russia found that extrajudicial arrests were common among PWID and were associated 

with riskier injecting practices such as needle sharing as well as increased likelihood for 

overdose [60]. In Odessa, Ukraine, most PWID reported experiencing various types of 

police intimidation, including police planting drugs, bribery, and threats to report on other 

PWID [61]. In Kyrgyzstan, researchers found that even when new policies were introduced 

to prohibit police from interfering with harm reduction programs, only half of 319 surveyed 

police understood syringe possession laws and less than half viewed syringe exchange 

programs positively [62].

Drug criminalization has also resulted in high rates of incarceration for PWID, with over 

one-third of prisoners having injected drugs before arrest throughout EECA [27••]. Given 

the high prevalence of HIV among PWID throughout EECA, high incarceration rates for 

PWID have led to a concentration of the HIV epidemic in prisons [27••, 63].

Trends in Coverage of Harm Reduction Services

Table 2 summarizes the availability and coverage of opioid agonist therapies (OAT) with 

methadone and buprenorphine and syringe service programs (SSPs) in EECA. Though harm 

reduction programs are generally available in most EECA countries, coverage has remained 
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low and few countries meet the thresholds that are necessary to slow HIV transmission. 

Figure 1 shows the 2016 coverage levels of three effective evidence-based HIV prevention 

strategies: (1) OAT, (2) SSPs, and (3) ART for PLWH.

Opioid agonist therapies are available in all but three EECA countries. Methadone is the sole 

form of OAT available in seven EECA countries, including Armenia, Azerbaijan, Belarus, 

Moldova, Kazakhstan, Kyrgyzstan, and Tajikistan [10••]. All forms of OAT are banned in 

Russia, the country with the largest number of PLWH who inject drugs in the region, as well 

as in Turkmenistan and Uzbekistan. A pilot OAT program was begun in Uzbekistan in 2004 

and subsequently revoked in 2009, though plans now exist to reopen a new pilot methadone 

program [34, 66]. Kazakhstan’s OAT programs are also at risk of closure due to political 

pressure from Russia [67]. Since the introduction of OAT programs in the early to 

mid-2000s, coverage has consistently remained low in countries where OAT is offered [68] 

(Fig. 1). Only two countries (Georgia and Lithuania), out of the 11 countries for which data 

are available, meet the minimum WHO recommendation of at least 20% coverage of OAT 

among PWID [69]. In the past 2 years, only two countries have increased the number of 

OAT sites, while the number of sites has remained essentially unchanged in all other EECA 

countries that provide OAT [70]. In prisons, where PWID are often concentrated and within-

prison drug injection is common, coverage of OAT is even lower, with availability of OAT in 

prisons documented in only five of 15 EECA countries (Armenia, Estonia, Kyrgyzstan, 

Latvia, and Moldova) [27••, 71, 72].

Nearly all countries in EECA currently provide SSPs, except Turkmenistan. Between 2016 

and 2018, availability of SSPs has generally either increased or remained the same. Four of 

14 countries saw an increase in the number of SSP sites and eight had no change, while two 

experienced slight decreases [65, 70]. In 2016, only two countries (Tajikistan and Estonia), 

however, met the UNAIDS recommended target of providing at least 200 needles per PWID 

per year, the threshold demonstrated to be effective in reducing HIV transmission [73] (Fig. 

1). Despite widespread evidence of increased injection risk among incarcerated PWID, SSPs 

are not available in prisons in most EECA countries, with only four (Armenia, Kyrgyzstan, 

Moldova, and Tajikistan) providing such programs to varying degrees [70, 74].

HIV Treatment as Prevention

In addition to OAT and SSPs, identifying and treating PLWH with ART is a highly effective 

strategy to reduce HIV transmission [75]. Consequently, UNAIDS set forth a 90-90-90 

strategy to identify 90% of all PLWH, of which 90% should be prescribed ART and 90% of 

these should take ART at sufficient levels to achieve viral suppression. This strategy requires 

that 81% of all PLWH are on ART, yet no country within EECA is close to achieving this 

goal. The extraordinarily low levels of ART coverage within EECA are in part related to 

reluctance to treat PWID with ART, and PWID remain the majority of all PLWH. A 

systematic review has found that providing PLWH with OAT is effective at initiating PLWH 

on ARTand achieving high levels of viral suppression, and one study of PWID with HIV 

showed that receipt of OAT resulted in significantly higher levels of HIV diagnosis, ART 

treatment, and viral suppression [6, 76].
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Current Harm Reduction Policies and Funding

In the context of harsh drug laws and ongoing stigma towards drug use and people who use 

drugs, policies and practices related to harm reduction programs further inhibit program 

growth and uptake of services. Across the region, OAT has remained particularly 

controversial among policymakers, administrators, and clinical providers. Though OAT has 

been superficially accepted as part of international HIV prevention strategies, cultural and 

ideological views towards PWID have inhibited clinician buy-in and uptake of these 

programs. In many EECA countries, OAT has been introduced as HIV prevention and 

supported by international funders, yet those who must provide this treatment are addiction 

treatment specialists who do not support OAT as an effective treatment for opioid use 

disorders. Consequently, these programs have remained “pilot” projects to satisfy donors but 

have failed to gain widespread adoption. Until funders require that adequate coverage levels 

be a criterion for continued funding, such programs are unlikely to expand.

Though OAT is ostensibly available in most EECA countries, restrictions about eligibility 

for OAT have resulted in restricted access to treatment [68]. To obtain OAT, PWID in seven 

EECA countries are required to register in a national database, which often leads to targeting 

by police and prohibits people who register from having a driver’s license and obtaining 

certain types of employment [56, 77]. Other EECA countries impose minimum age 

requirements, limit the number of people who can access OAT, and require evidence of a 

pre-determined length of opioid dependence or evidence of previous failures in abstinence-

focused treatment programs before initiating OAT [78].

Incremental changes to improve patient access to OAT have occurred in some countries. In 

2015, for example, a group of Ukrainian OAT administrators and clinicians leveraged 

research about treatment barriers to successfully advocate for changes in government 

regulations. The new order eliminated a policy requiring two unsuccessful detox attempts 

before receiving OAT, allowed providers to transfer OAT patients from specialty treatment 

settings to pharmacies or non-specialty settings, allowed PWID to receive prescription OAT 

as self-administered treatment up to 10 days, allowed OAT patients to be treated outside of 

government clinics if patients can afford to pay for treatment, and allowed OAT to be 

prescribed in police lock-up, probation, pre-trial detention and prisons [79].

Another consequence of ideological and policy barriers has been insufficient resources 

allocated for harm reduction services, and funding has remained generally low across the 

EECA region [80]. Most programs were initially introduced and sustained through foreign 

aid organizations like the Global Fund. Between 2012 and 2014, international donors were 

responsible for most or all funding for harm reduction programs [22]. Despite recent 

increases in domestic spending for HIV prevention overall, only four of 15 countries fully 

fund OAT programs in domestic programs [5]. Given the Global Fund’s recent reduction or 

withdrawal of projects from many EECA countries, the availability of services may decline 

as programs become dependent on government funding [65].
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Conclusion

Despite evidence of an ever-growing HIV epidemic and heightened levels of drug injection 

in Eastern Europe and Central Asia, coverage of evidence-based harm reduction programs 

remains substantially below needed targets. Due to a combination of punitive drug laws, 

ideological resistance to OAT and associated institutional and policy barriers, and inadequate 

domestic and international funding, limited progress has been observed in increasing the 

availability of these programs. Reversing this trend in this volatile region will require 

funders, policymakers, health providers, and patients to adopt common goals for harm 

reduction and HIV prevention.

Acknowledgments

The editors would like to thank Drs. Robert Friedel and Dwight Evans for taking the time to review this manuscript.

References

Papers of particular interest, published recently, have been highlighted as:

•• Of major importance

1. Joint United Nations Programme on HIV/AIDS (UNAIDS). UNAIDS data 2017.

2. Joint United Nations Programme on HIV/AIDS. Global AIDS update 2016.

3. Joint United Nations Programme on HIV/AIDS. Prevention gap report 2016.

4••. Degenhardt L, Peacock A, Colledge S, Leung J, Grebely J, Vickerman P, et al. Global prevalence 
of injecting drug use and sociodemographic characteristics and prevalence of HIV, HBV, and 
HCV in people who inject drugs: a multistage systematic review. Lancet Glob Health. 2017 
10.1016/S2214-109X(17)30375-3.This review includes country-level data on injection drug use 
and infection disease prevalence from a variety of peer-reviewed, international, and government 
sources, using metaanalyses to create aggregate estimates.

5. Joint United Nations Programme on HIV/AIDS (UNAIDS). Ending AIDS: progress towards the 
90-90-90 targets 2017.

6. Low AJ, Mburu G, Welton NJ, May MT, Davies CF, French C, et al. Impact of opioid substitution 
therapy on antiretroviral therapy outcomes: a systematic review and meta-analysis. Clin Infect Dis. 
2016;63(8):1094–104. 10.1093/cid/ciw416. [PubMed: 27343545] 

7. Altice FL, Kamarulzaman A, Soriano VV, Schechter M, Friedland GH. Treatment of medical, 
psychiatric, and substance-use comorbidities in people infected with HIV who use drugs. Lancet. 
2010;376(9738):367–87. 10.1016/s0140-6736(10)60829-x. [PubMed: 20650518] 

8. Degenhardt L, Mathers B, Vickerman P, Rhodes T, Latkin C, Hickman M. Prevention of HIV 
infection for people who inject drugs: why individual, structural, and combination approaches are 
needed. Lancet. 2010;376(9737):285–301. 10.1016/s0140-6736(10)60742-8. [PubMed: 20650522] 

9. Hickman M, Vickerman P, Degenhardt L. The impact of opiate substitution therapy and highly 
active antiretroviral therapy on mortality risk among people who inject drugs. Clin Infect Dis. 
2015;61: 1166–8. 10.1093/cid/civ481. [PubMed: 26113654] 

10••. Larney S, Peacock A, Leung J, Colledge S, Hickman M, Vickerman P, et al. Global, regional, and 
country-level coverage of interventions to prevent and manage HIVand hepatitis C among people 
who inject drugs: a systematic review. Lancet Glob Health. 2017 10.1016/
S2214-109X(17)30373-X.This review provides a detailed synthesis of harm reduction program 
availability for each EECA country, including data quality rankings and recency information.

11. Alistar SS, Owens DK, Brandeau ML. Effectiveness and cost effectiveness of expanding harm 
reduction and antiretroviral therapy in a mixed HIV epidemic: a modeling analysis for Ukraine. 
PLoS Med. 2011;8(3):e1000423 10.1371/journal.pmed.1000423. [PubMed: 21390264] 

LaMonaca et al. Page 9

Curr Psychiatry Rep. Author manuscript; available in PMC 2020 June 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



12. Abdul-Quader AS, Feelemyer J, Modi S, Stein ES, Briceno A, Semaan S, et al. Effectiveness of 
structural-level needle/syringe programs to reduce HCV and HIV infection among people who 
inject drugs: a systematic review. AIDS Behav. 2013;17(9):2878–92. 10.1007/s10461-013-0593-y. 
[PubMed: 23975473] 

13. Elovich R, Drucker E. On drug treatment and social control: Russian narcology’s great leap 
backwards. Harm Reduct J. 2008;5:23 10.1186/1477-7517-5-23. [PubMed: 18577225] 

14. East Europe and Central Asia Union of PLWH. Eastern Europe and Central Asia: let’s not lose 
track! 2016.

15. Zaller N, Mazhnaya A, Larney S, Islam Z, Shost A, Prokhorova T, et al. Geographic variability in 
HIV and injection drug use in Ukraine: implications for integration and expansion of drug 
treatment and HIV care. Int J Drug Policy. 2015;26(1):37–42. 10.1016/j.drugpo.2014.09.004. 
[PubMed: 25304049] 

16. Degenhardt L, Mathers BM, Wirtz AL, Wolfe D, Kamarulzaman A, Carrieri MP, et al. What has 
been achieved in HIV prevention, treatment and care for people who inject drugs, 2010–2012? A 
review of the six highest burden countries. Int J Drug Policy. 2014;25(1):53–60. 10.1016/j.drugpo.
2013.08.004. [PubMed: 24113623] 

17. European Centre for Disease Prevention and Control, WHO Regional Office for Europe. HIV/
AIDS surveillance in Europe 2018 – 2017 data. Copenhagen: WHO Regional Office for Europe; 
2018.

18. European Centre for Disease Prevention and Control, WHO Regional Office for Europe. HIV/
AIDS surveillance in Europe 2017 – 2016 data. Stokholm: ECCD; 2017.

19. Cakalo JI, Bozicevic I, Vitek C, Mandel JS, Salyuk T, Rutherford GW. Misclassification of men 
with reported HIV infection in Ukraine. AIDS Behav. 2015;19(10):1938–40. 10.1007/
s10461-015-1112-0. [PubMed: 26070886] 

20. Dumchev K, Varetska O, Kornilova M, Azarskova M. Improved ascertainment of modes of HIV 
transmission in Ukraine highlights importance of risk due to injecting and homosexual risk 
behavior among males. 16th European AIDS Conference; Milan, Italy: Abstract #PE23/33; 2017.

21. World Health Organization. People who inject drugs (PWID). 2018 http://www.euro.who.int/en/
health-topics/communicable-diseases/hivaids/policy/policy-guidance-for-key-populations-most-at-
risk2/people-who-inject-drugs-pwid.

22. Joint United Nations Programme on HIV/AIDS. Do no harm: health, human rights, and people 
who use drugs Geneva 2016.

23. United Nations Office on Drugs and Crime. World drug report 2017.

24. Berleva G, Dumchev K, Kasianchuk M, Nikolko M, Saliuk T, Shvab I, et al. Estimation of the size 
of populations most-at-risk for HIV infection in Ukraine. Kyiv; 2012.

25. Booth RE, Davis JM, Brewster JT, Lisovska O, Dvoryak S. Krokodile injectors in Ukraine: fueling 
the HIV epidemic? AIDS Behav. 2016;20(2):369–76. 10.1007/s10461-015-1008-z. [PubMed: 
26033290] 

26. Booth RE, Davis JM, Dvoryak S, Brewster JT, Lisovska O, Strathdee SA, et al. HIV incidence 
among people who inject drugs (PWIDs) in Ukraine: results from a clustered randomised trial. 
Lancet HIV. 2016;3(10):e482–9. 10.1016/s2352-3018(16)30040-6. [PubMed: 27658879] 

27••. Altice FL, Azbel L, Stone J, Brooks-Pollock E, Smyrnov P, Dvoriak S, et al. The perfect storm: 
incarceration and the high-risk environment perpetuating transmission of HIV, hepatitis C virus, 
and tuberculosis in Eastern Europe and Central Asia. Lancet. 2016;388(10050):1228–48. 
[PubMed: 27427455] This paper describes how increasing rates of opioid use disorder and harsh 
criminalization of drug use interact to drive ongoing infectious disease epidemics in Eastern 
Europe and Central Asia.

28. Bemoni Public Union, Curatio International Foundation. Population size estimation of people who 
inject drugs in Georgia 2014 2015.

29. Maitieva V, Mambetov T, Akmatova Zh, Yanbukhtina L, Bayazbekova J, Jumalieva G, Ismailova 
A. National progress report on global actions to fight HIV in 2014 (available in Russian only) 
2015.

30. European Monitoring Centre for Drugs and Drug Addiction. Latvia country drugs report 2017.

LaMonaca et al. Page 10

Curr Psychiatry Rep. Author manuscript; available in PMC 2020 June 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.euro.who.int/en/health-topics/communicable-diseases/hivaids/policy/policy-guidance-for-key-populations-most-at-risk2/people-who-inject-drugs-pwid
http://www.euro.who.int/en/health-topics/communicable-diseases/hivaids/policy/policy-guidance-for-key-populations-most-at-risk2/people-who-inject-drugs-pwid
http://www.euro.who.int/en/health-topics/communicable-diseases/hivaids/policy/policy-guidance-for-key-populations-most-at-risk2/people-who-inject-drugs-pwid


31. Union for HIV Prevention and Harm Reduction in Moldova, Eurasian Harm Reduction Network. 
National report: the Republic of Moldova “Harm reduction works. Making a case for funding” 
2017.

32. Maistat L, Kravchenko N, Reddy A. Hepatitis C in Eastern Europe and Central Asia: a survey of 
epidemiology, treatment access and civil society activity in eleven countries. Hepatol Med Policy. 
2017;2(1):9 10.1186/s41124-017-0026-z. [PubMed: 30288322] 

33. Donoghoe MC, Lazarus JV, Matic S. HIV/AIDS in the transitional countries of Eastern Europe and 
Central Asia. Clin Med (Lond). 2005;5(5):487–90. [PubMed: 16268332] 

34. Ancker S, Rechel B. Policy responses to HIV/AIDS in Central Asia. Glob Public Health. 
2015;10(7):817–33. 10.1080/17441692.2015.1043313. [PubMed: 26189875] 

35. Rhodes T, Stimson GV, Crofts N, Ball A, Dehne K, Khodakevich L. Drug injecting, rapid HIV 
spread, and the ‘risk environment’: implications for assessment and response. AIDS. 
1999;13(Suppl A): S259–69. [PubMed: 10885783] 

36. UNICEF. After the fall: the human impact of ten years of transition. Florence: International Child 
Development Centre1999.

37. Booth RE, Mikulich-Gilbertson SK, Brewster JT, Salomonsen-Sautel S, Semerik O. Predictors of 
self-reported HIV infection among drug injectors in Ukraine. J Acquir Immune Defic Syndr. 
2004;35(1):82–8. [PubMed: 14707797] 

38. Booth RE, Kwiatkowski CF, Brewster JT, Sinitsyna L, Dvoryak S. Predictors of HIV sero-status 
among drug injectors at three Ukraine sites. AIDS. 2006;20(17):2217–23. 10.1097/QAD.
0b013e328010e019. [PubMed: 17086062] 

39. European Centre for Drugs and Drug Addiction. European drug report 2017: trends and 
developments 2017.

40. Abdala N, Grund JP, Tolstov Y, Kozlov AP, Heimer R. Can homemade injectable opiates contribute 
to the HIV epidemic among injection drug users in the countries of the former Soviet Union? 
Addiction. 2006;101(5):731–7. 10.1111/j.1360-0443.2006.01409.x. [PubMed: 16669907] 

41. Alves EA, Grund J-PC, Afonso CM, Netto ADP, Carvalho F, Dinis-Oliveira RJ. The harmful 
chemistry behind krokodil (desomorphine) synthesis and mechanisms of toxicity. Forensic Sci Int. 
2015;249:207–13. 10.1016/j.forsciint.2015.02.001. [PubMed: 25710781] 

42. Otiashvili D, Zabransky T, Kirtadze I, Piralishvili G, Chavchanidze M, Miovsky M. Why do the 
clients of Georgian needle exchange programmes inject buprenorphine? Eur Addict Res. 
2010;16:1–8. 10.1159/000253858. [PubMed: 19887803] 

43. Grund JP, Latypov A, Harris M. Breaking worse: the emergence of krokodil and excessive injuries 
among people who inject drugs in Eurasia. Int J Drug Policy. 2013;24(4):265–74. 10.1016/
j.drugpo.2013.04.007. [PubMed: 23726898] 

44. Azbel L, Dvoryak S, Altice FL. Krokodil and what a long strange trip it’s been. Int J Drug Policy. 
2013;24(4):279–80. 10.1016/j.drugpo.2013.06.004. [PubMed: 23820241] 

45. Skowronek R, Celinski R, Chowaniec C. “Crocodile”–new dangerous designer drug of abuse from 
the East. Clin Toxicol (Phila). 2012;50(4):269 10.3109/15563650.2012.660574. [PubMed: 
22385107] 

46. Hearne E, Grund JP, Van Hout MC, McVeigh J. A scoping review of home-produced heroin and 
amphetamine-type stimulant substitutes: implications for prevention, treatment, and policy. Harm 
Reduct J. 2016;13:14 10.1186/s12954-016-0105-2. [PubMed: 27094257] 

47. Otiashvili D, Tabatadze M, Balanchivadze N, Kirtadze I. Policing, massive street drug testing and 
poly-substance use chaos in Georgia – a policy case study. Subst Abuse Treat Prev Policy. 
2016;11(1):4 10.1186/s13011-016-0049-2. [PubMed: 26772817] 

48. Booth RE, Kennedy J, Brewster T, Semerik O. Drug injectors and dealers in Odessa, Ukraine. J 
Psychoactive Drugs. 2003;35(4):419–26. 10.1080/02791072.2003.10400488. [PubMed: 
14986870] 

49. Zule WA, Pande PG, Otiashvili D, Bobashev GV, Friedman SR, Gyarmathy VA, et al. Options for 
reducing HIV transmission related to the dead space in needles and syringes. Harm Reduct J. 
2018;15:3 10.1186/s12954-017-0207-5. [PubMed: 29334973] 

LaMonaca et al. Page 11

Curr Psychiatry Rep. Author manuscript; available in PMC 2020 June 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



50. Kozlov AP, Shaboltas AV, Toussova OV, Verevochkin SV, Masse BR, Perdue T, et al. HIV 
incidence and factors associated with HIV acquisition among injection drug users in St Petersburg, 
Russia. AIDS. 2006;20(6):901–6. 10.1097/01.aids.0000218555.36661.9c. [PubMed: 16549975] 

51. Tavitian-Exley I, Boily MC, Heimer R, Uuskula A, Levina O, Maheu-Giroux M. Polydrug use and 
heterogeneity in HIV risk among people who inject drugs in Estonia and Russia: a latent class 
analysis. AIDS Behav. 2017;22:1329–40. 10.1007/s10461-017-1836-0.

52. Booth RE, Lehman WE, Kwiatkowski CF, Brewster JT, Sinitsyna L, Dvoryak S. Stimulant 
injectors in Ukraine: the next wave of the epidemic? AIDS Behav. 2008;12(4):652–61. 10.1007/
s10461-008-9359-3. [PubMed: 18264752] 

53. European Monitoring Centre for Drugs and Drug Addiction. Ukraine country overview. 2016 
http://www.emcdda.europa.eu/countries/ukraine_en#laws. Accessed 12 Apr 2018.

54. Rosmarin A, Eastwood N. A quiet revolution: drug decriminalisation policies in practice across the 
globe. London; 2012.

55. European Monitoring Centre for Drugs and Drug Addiction. Estonia country drug report 2017.

56. Izenberg JM, Bachireddy C, Soule M, Kiriazova T, Dvoryak S, Altice FL. High rates of police 
detention among recently released HIV-infected prisoners in Ukraine: implications for health 
outcomes. Drug Alcohol Depend. 2013;133(1):154–60. 10.1016/j.drugalcdep.2013.05.018. 
[PubMed: 23769160] 

57. Polonsky M, Azbel L, Wegman MP, Izenberg JM, Bachireddy C, Wickersham JA, et al. Pre-
incarceration police harassment, drug addiction and HIV risk behaviours among prisoners in 
Kyrgyzstan and Azerbaijan: results from a nationally representative cross-sectional study. J Int 
AIDS Soc. 2016;19(4 Suppl 3):20880 10.7448/ias.19.4.20880. [PubMed: 27435715] 

58. Kutsa O, Marcus R, Bojko MJ, Zelenev A, Mazhnaya A, Dvoriak S, et al. Factors associated with 
physical and sexual violence by police among people who inject drugs in Ukraine: implications for 
retention on opioid agonist therapy. J Int AIDS Soc. 2016;19(4 Suppl 3):20897 10.7448/IAS.
19.4.20897. [PubMed: 27435717] 

59. DeBeck K, Cheng T, Montaner JS, Beyrer C, Elliott R, Sherman S, et al. HIV and the 
criminalisation of drug use among people who inject drugs: a systematic review. Lancet HIV. 
2017;4(8):e357–e74. 10.1016/S2352-3018(17)30073-5. [PubMed: 28515014] 

60. Lunze K, Raj A, Cheng DM, Quinn EK, Bridden C, Blokhina E, et al. Punitive policing and 
associated substance use risks among HIV-positive people in Russia who inject drugs. J Int AIDS 
Soc. 2014;17:19043 10.7448/ias.17.1.19043. [PubMed: 25014321] 

61. Booth RE, Dvoryak S, Sung-Joon M, Brewster JT, Wendt WW, Corsi KF, et al. Law enforcement 
practices associated with HIV infection among injection drug users in Odessa, Ukraine. AIDS 
Behav. 2013;17(8):2604–14. 10.1007/s10461-013-0500-6. [PubMed: 23754613] 

62. Beletsky L, Thomas R, Smelyanskaya M, Artamonova I, Shumskaya N, Dooronbekova A, et al. 
Policy reform to shift the health and human rights environment for vulnerable groups: the case of 
Kyrgyzstan’s instruction 417. Health Hum Rights. 2012;14(2):34–48. [PubMed: 23568946] 

63. Strathdee SA, Beletsky L, Kerr T. HIV, drugs and the legal environment. Int J Drug Policy. 
2015;26(Suppl 1):S27–32. 10.1016/j.drugpo.2014.09.001. [PubMed: 25265900] 

64. World Health Organization, editor. Workshop report: how to scale-up and implement opioid 
substitution treatment based on the experiences of selected EU Member States 2012 5 22–23; 
Vilnius, Lithuania

65. Harm Reduction International. The global state of harm reduction 2016. London, United Kingdom 
2016.

66. Khachatrian A Uzbekistan: government discontinues pilot opiate substitution therapy program. 
HIV AIDS Policy Law Rev. 2009;14(2):26–7. [PubMed: 20225509] 

67. Eurasian Harm Reduction Association. Kazakhstan risks losing opioid maintenance therapy 
programs. 2018 http://harmreductioneurasia.org/kazakhstan-risks-losing-opioid-maintenance-
therapy-programs/. Accessed 8 Feb 2018.

68. Latypov A Opioid substitution therapy in Tajikistan: another perpetual pilot? Int J Drug Policy. 
2010;21(5):407–10. 10.1016/j.drugpo.2010.01.013. [PubMed: 20185288] 

69. WHO, UNODC, UNAIDS. Technical guide for countries to set targets for universal access to HIV 
prevention, treatment, and care for injecting drug users Geneva 2009.

LaMonaca et al. Page 12

Curr Psychiatry Rep. Author manuscript; available in PMC 2020 June 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.emcdda.europa.eu/countries/ukraine_en#laws
http://harmreductioneurasia.org/kazakhstan-risks-losing-opioid-maintenance-therapy-programs/
http://harmreductioneurasia.org/kazakhstan-risks-losing-opioid-maintenance-therapy-programs/


70. Stone K, Shirley-Beavan S. Global state of harm reduction 2018. London, United Kingdom 2018.

71. Azbel L, Polonsky M, Wegman M, Shumskaya N, Kurmanalieva A, Asanov A, et al. Intersecting 
epidemics of HIV, HCV, and syphilis among soon-to-be released prisoners in Kyrgyzstan: 
implications for prevention and treatment. Int J Drug Policy. 2016;37:9–20. 10.1016/j.drugpo.
2016.06.007. [PubMed: 27455177] 

72. Izenberg JM, Bachireddy C, Wickersham JA, Soule M, Kiriazova T, Dvoriak S, et al. Within-prison 
drug injection among HIV-infected Ukrainian prisoners: prevalence and correlates of an extremely 
high-risk behaviour. Int J Drug Policy. 2014;25(5):845–52. 10.1016/j.drugpo.2014.02.010. 
[PubMed: 24951025] 

73. Joint United Nations Programme on HIV/AIDS. Global AIDS monitoring 2017: indicators for 
monitoring the 2016 United Nations political declaration on HIV and AIDS. 2017.

74. Vagenas P, Azbel L, Polonsky M, Kerimi N, Mamyrov M, Dvoryak S, et al. A review of medical 
and substance use co-morbidities in Central Asian prisons: implications for HIV prevention and 
treatment. Drug Alcohol Depend. 2013;132(Suppl 1):S25–31.10.1016/j.drugalcdep.2013.07.010. 
[PubMed: 23932844] 

75. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, et al. 
Prevention of HIV-1 infection with early antiretroviral therapy. N Engl J Med. 2011;365(6):493–
505. 10.1056/NEJMoa1105243. [PubMed: 21767103] 

76. Mazhnaya A, Marcus R, Bojko MJ, Zelenev A, Makarenko I, Pykalo I, et al. Opioid agonist 
treatment and improved outcomes at each stage of the HIV treatment cascade in people who inject 
drugs in Ukraine. J Acquir Immune Defic Syndr. 2018;79(3):288–95. 10.1097/qai.
0000000000001827. [PubMed: 30312275] 

77. Bojko MJ, Mazhnaya A, Makarenko I, Marcus R, Dvoriak S, Islam Z, et al. “Bureaucracy & 
Beliefs”: assessing the barriers to accessing opioid substitution therapy by people who inject drugs 
in Ukraine. Drugs (Abingdon Engl). 2015;22(3):255–62. 10.3109/09687637.2015.1016397. 
[PubMed: 27087758] 

78. Vranken MJM, Mantel-Teeuwisse AK, Junger S, Radbruch L, Scholten W, Lisman JA, et al. 
Barriers to access to opioid medicines for patients with opioid dependence: a review of legislation 
and regulations in eleven central and eastern European countries. Addiction. 2017;112(6):1069–
76. 10.1111/add.13755. [PubMed: 28087986] 

79. Madden L, Bojko MJ, Farnum S, Mazhnaya A, Fomenko T, Marcus R, et al. Using nominal group 
technique among clinical providers to identify barriers and prioritize solutions to scaling up opioid 
agonist therapies in Ukraine. Int J Drug Policy. 2017;49:48–53. 10.1016/j.drugpo.2017.07.025. 
[PubMed: 28957756] 

80. Wu Z, Shi CX, Detels R. Addressing injecting drug use in Asia and Eastern Europe. Curr HIV/
AIDS Rep. 2013;10(2):187–93. 10.1007/s11904-013-0153-0. [PubMed: 23446827] 

LaMonaca et al. Page 13

Curr Psychiatry Rep. Author manuscript; available in PMC 2020 June 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
Coverage levels of effective HIV prevention strategies in people who inject drugs by country 

in 2016: a opioid agonist therapies, b syringe services programs, and c antiretroviral therapy
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