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Paper context
Drug use pattern detrimentally affects the well-beings of PWID, resulting in delay in ART use. Our study’s results demonstrate that 
using more non-opiate/non-stimulant drug and more days injecting drugs were associated with lower odds of ART use at 26-week 
follow-up. This implies the importance of medication-assisted treatment in association with HIV treatment to enhance ART uptake 
and adherence among PWID.
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Background and objective: Drug use type and frequency may affect Anti-Retroviral Therapy 

(ART) uptake for HIV-infected people who inject drugs (PWID). This paper assesses the 

association between self-reported baseline drug use and ART among HIV-infected PWID in 

Indonesia, Ukraine and Vietnam.

Methods: Data on self-reported baseline drug use and ART among HIV-infected PWID at the 

26- and 52-week follow-ups were extracted from the HIV Prevention Trials Network (HPTN) 

074, a randomized, controlled vanguard study to facilitate HIV treatment for PWID in Indonesia, 

Ukraine, and Vietnam. Multivariable logistic regression models were fit by study site and the 

whole HPTN 074 sample, using a 0.5 type I error rate.

Results: The response rate were 83.3% and 77.0% at 26th and 52th weeks. At 26-week, baseline 

use of over one non-opiate/non-stimulant drug was associated with lower odds of ART use among 

Indonesian participants (OR = 0.21, 95%CI: 0.05–0.82); and baseline injecting drugs for over 20 

days in the previous month was associated with lower odds of ART use among all HPTN 074 

sample (OR = 0.59, 95% CI: 0.36–0.97).

Conclusion: The association of a specific drug use pattern with later ART uptake implies 

the importance of medication-assisted treatment to enhance ART uptake and adherence among 

participants.
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Introduction

People who inject drugs (PWID) are among the most vulnerable groups for HIV infection 

due to the sharing of needles, syringes, and other injecting equipment. It is estimated 

that PWID are 22 times more likely to acquire HIV than those who do not inject drugs 

(UNAIDS, 2018). In 2008, 16 million PWID were identified in 148 countries, with the 

largest populations of PWID residing in East and Southeast Asia (about 4 million) and 

Eastern Europe (about 3 million). Among them, about 3 million people were living with 

HIV (Bradley M. Mathers et al., 2008), accounting for 17.8% of the HIV prevalence in the 

world (Degenhardt et al., 2017). In Indonesia, Ukraine and Vietnam the prevalence of HIV 

in PWID in each country is approximately 30% (UNAIDS, 2020 Health, 2018).

HIV prevention and treatment efforts for HIV infected PWID have effectively combined 

approaches, including harm reduction programs and antiretroviral treatment (ART) 

(Adedinsewo et al., 2014). However, suboptimal access to HIV care and treatment among 

PWID persist due to structural, social, and individual barriers that hinder access and 

adherence to HIV treatment (Davis et al., 2018; Go et al., 2019; Latkin et al., 2017; 

Wolfe et al., 2010). In addition, the effects of drug addiction may reduce the ability to 

adhere to treatment, such as timely medication or medical checkup (Kuchinad et al., 2016). 

The empirical literature has shown that PWID tend to use several drugs simultaneously. 

However, most studies among PWID focus on the effect of a single substance on ART 

initiation. For example, one effect of cocaine, specifically in the withdrawal process, 
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is intense craving, which causes concentration deficits and difficulty in adhering to 

ART medication among PWID (Gonzalez et al., 2013; Stein et al., 2000). Low ART 

adherence among methamphetamine users may be attributable to the combined effect of 

methamphetamine and HIV on the brain, leading to impaired neurocognitive functioning, 

which, in turn, negatively influences ability to comply with antiretroviral medication (Moore 

et al., 2012). The use of short- and long-acting opioids alters physiological and behavioral 

functions (Stimmel & Kreek, 2000). The combined impact of poly-drug use on ART 

initiation among PWID is unknown.

Results of the HPTN 074 trial in 2017 (Miller et al., 2018) showed that most PWID used 

two or more drugs at baseline and the drug use patterns were remarkably different across 

study sites (Lancaster et al., 2018). Herein we examine the association between self-reported 

drug use patterns at baseline and ART use at 26 and 52-week visits for each study site 

separately and the HPTN study combined.

Methods

Parent study and population

This secondary analysis was nested within HPTN074, a vanguard study for a network-based 

randomized HIV prevention trial comparing an integrated intervention of supported ART to 

the standard of care among HIV-infected PWID, in three locations Jakarta (Indonesia), Kyiv 

(Ukraine) and Thai Nguyen (Vietnam) from February 5, 2015 to June 30, 2017.

Inclusion criteria of participants were 1) age 18–45 years at the screening visit; 2) able to 

provide informed consent; 3) active injection drug user, defined as self-reported injecting 

drugs and the anatomical location of the most recent injection site identified by study 

staff; 4) sharing needles/syringes or drug solutions at least once in the last month; 5) HIV-

infected based on a study-defined testing algorithm; 6) HIV viral load ≥1,000 copies/mL 

at Screening; 7) Willing and able to identify, recruit, and have enrolled at least one HIV 

uninfected network injection partner who was eligible to be study participation according 

to the inclusion criteria 8) Have no plans to move outside the study area for at least one 

year after study enrollment; 9) Willing to participate in intervention activities, including the 

provision of regular phone contact (Miller et al., 2018).

The trial enrolled 502 HIV infected PWID who were randomized into the intervention 

group (126 participants) or the standard of care group (376 participants). Study visits 

included screening, enrollment (baseline), and follow-up at 4, 13, 26, 39, 52, 78, 91, and 104 

weeks. We analyzed data from the baseline, 26, and 52-week visits among participants who 

were not on ART and not virally suppressed (≥1000 copies/mL) at baseline. The detailed 

procedures of data collection are described in (Miller et al., 2018).

Measures

The dependent outcome variable was self-reported ART use among participants at 26 and 

52-week visits. Independent variables were self-reported drug use patterns at baseline, 

including the type and number of drugs used in the last 3 months and the number of days 

injected drugs in the previous month at baseline. The National Institute on Drug Abuse 
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(NIDA) categorization of drug use was applied to create three variables of drug use: 1) 

Number of injected/non-injected opiates (including heroin, opium, Buprenorphine, illegally 

manufactured methadone, homemade opioids and desomorphine, codeine, Subutex); 2) 

Number of injected/non-injected stimulants (including amphetamine, methamphetamine, 

cocaine, short and long action stimulants, Spices, spice, vint (pervitin), vint (pezisibin); 

and 3) Number of injected/non-injected other drugs (non-opiate and non-stimulant drugs, 

including marijuana, ketamine and benzodiazepines, central nervous system depressants and 

other drugs as indicated in each study site) (Shah & McCann, 2011). Each of these three 

variables contained two subgroups (0–1 drug versus >1 drugs). The number of days injected 

any types of drug were categorized into two groups (injected < 20 days in the last month and 

≥ 20 days in the last month).

Other covariates included demographic characteristics at baseline, namely age (<35 and ≥35 

years), sex (male and female), employment status (employed full-time and not full-time), 

education status (secondary school or less and technical training, college or higher), and 

marital status (married/live with sex partner and others as separated/divorced/ widowed/ 

single). In addition, the study arm (Intervention and Standard of care) and CD4 count at 

screening (<200 cell/mm3 and ≥200 cell/mm3) were included in the analysis to control their 

effect on the association between baseline drug use pattern and later ART uptake.

Statistical analysis

Data were analyzed using Statistical Analysis Software (SAS) 9.4 (Vourli et al., 2018). 

Descriptive analysis was conducted to describe the demographic characteristics of study 

participants, their patterns of drug use at baseline and ART use at 26 and 52-week follow-up 

visits. Chi-square analyses and multiple logistic regression models were conducted to assess 

the association between baseline drug use patterns and ART use at 26 and 52-weeks among 

the whole sample, controlling for baseline characteristics (described above). A type I error 

rate of 0.05 was used for the analysis. Missing data were excluded from the analysis (i.e., 

a complete case approach was used). Because of the substantial differences in drug use 

patterns across the three study sites, multiple logistic regression models were also performed 

separately within each site at both follow-ups.

Results

Distribution of study participants at 26 and 52-week follow-up visits by baseline 
characteristics

Among 448 participants who were not on ART and not virally suppressed at baseline, 373 

and 345 participants were followed at 26 and 52 weeks (83.3% and 77.0%, respectively). In 

comparison to the whole sample, the retention rates were slightly higher in Ukraine (87.5% 

and 81.5%), following by Indonesia (82.7% and 78.6%) and lower in Vietnam (78.9% and 

71.1%) at both visits (Figure 1).

Overall, at baseline, most participants were male (>82%) with CD4 count ≥200 cells/mm3 

(>73%). Approximately half of the study participants were over 35 years old, had a highest 

level of education completed of secondary education or lower, and were married/lived with 
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partners. Less than 30% of participants were employed full-time and received intervention 

from the parent study. However, the characteristics of participants were considerably 

different across study sites (Table 1).

Regarding the drug use patterns, among the overall sample of participants at the 26-week 

follow-up, the percentages of baseline use of any opiates or any other drugs were 99.7% 

and 58.4%, respectively. Nearly half (44.8%) of the participants had any use of stimulants 

3 months before the baseline survey, with the highest use of stimulants present in Indonesia 

(72.8%). Concurrent use of at least two opiates during the 3 months before baseline was 

reported for 40.2% of participants, followed by users of at least two other drugs (18.0%) 

and at least two stimulants (12.1%). 44.8% of participants used substances from at least two 

different groups of drugs. About 60% of participants injected drugs more than 20 days in 1 

month before the baseline survey (Table 1).

Sub-group analysis by site showed a unique pattern of drug use in each study site which 

was different from that of the whole sample and the other sites. Specifically, less than 

20% of Vietnamese participants concurrently used several drugs within or between the drug 

categories. All participants in Vietnam reported using at least one opiate at baseline, and 

19.1% of them used at least one additional type of drug (either stimulant and/or other drugs). 

In Indonesia, over 70% of participants concurrently used drugs from two or more different 

drug categories (opiate with stimulants or other drugs), while less than 30% of them used 

more than one drug within one category. In Ukraine, a combined use of at least two opiates 

was the most common drug use pattern (over 70%). Between- group drug use (opiate 

with stimulants or other drugs) was approximately 50%. The proportion of participants 

who injected drugs more than 20 days in the last month was highest in Vietnam (65.6%), 

followed by Ukraine (62.1%) and Indonesia (54.3%) (Table 1).

Effects of drug use on follow-up ART use among PWIDs

The association of drug use patterns upon ART use, controlling for covariates, is presented 

in Tables 2, 3, 4 and 5. Tables 2 and 4 present results for the overall sample at 26 and 52 

weeks, respectively. Tables 3 and 5 present results separately by study site at 26 and 52 

weeks, respectively. At the 26 and 52-week visits, the percent of participants on ART by the 

date of that visit was 59.5% and 68.6% in Vietnam, 32.3% and 47.3% in Ukraine, and 39.5% 

to 37.7% in Indonesia, respectively (Tables 3 and 5).

At the 26-week follow-up visit, among the whole sample, participants who used more than 

one other drugs (eg., marijuana, ketamine, benzodiazepines) had lower odds of ART use 

than those who used only one or less other drug (aOR = 0.47, 95% CI 0.22–1.00, p = .05). 

Participants who injected drugs more than 20 days in the last month were less likely to use 

ART than those who reported ≤20 days of drug injection (aOR = 0.59, 95% CI 0.36–0.97, 

p = .04) (Table 2). Among participants in Indonesia, HIV-infected PWID who used more 

than one other drugs (had considerably lower odds of being on ART compared to those who 

used 0 or 1 other drugs (aOR = 0.21, 95% CI 0.05–0.82, p = .03), and those who injected 

drugs more than 20 days in the last month had lower odds of initiating ART than those who 

injected ≤20 days (aOR = 0.35, 95%CI 0.12–1.06; p = .06) (Table 3).
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In the whole sample and within the Ukraine and Vietnam sites, using more than one opiate 

or stimulant was not strongly associated with ART use at 26 weeks (Tables 2 and 3).

At the 52-week follow up visit, the unadjusted analysis of the whole sample showed that 

participants using more than one opiate or other drug had lower odds of ART use (aOR = 

0.65, 95% CI 0.42–1.00, p = .05; aOR = 0.46, 95% CI 0.26–0.80, p = .01). However, the 

associations did not remain after adjusting for potential confounders in the multivariable 

logistic regression (p = .24 and p = .25, respectively) (Table 4). The specified drug use 

patterns were also not associated with ART use within each study site after 52 weeks of 

follow-up (Table 5).

Discussion

The result showed that drug use patterns at baseline, specifically using other (non-opiate/

non-stimulant drugs eg., marijuana, ketamine, benzodiazepines) in the last 3 months and 

injecting any drug for more than 20 days in the last month at baseline, were associated 

with lower odds of self-reported ART use at the 26 week visit, but the association was less 

evident at 52 weeks, for the whole study sample as well as by study site.

At the 26-week follow up, using more than one other drugs (non-opiate/non-stimulant drugs) 

was associated with lower odds of self-reported ART use in Indonesian participants and in 

the whole sample. In this study, nearly all participants used at least one opiate (99.7%), thus 

the use of any stimulant or any other drug essentially constituted poly-drug use with opiates 

in this sample. These results suggest that using more than one other drug may reduce the 

odds of future ART initiation among HIV infected PWID. In addition, it possibly reflects the 

combined impact of using both other drugs and opiates on lowering the likelihood of study 

participants to initiate ART.

Some other drugs such as sedatives (Waller, 2018), are commonly used with opiates to 

increase feelings of arousal, reduce heroin withdrawal symptoms and relieve psychological 

stress, anxiety, sleep deprivation, and chronic pain among drug users (Fatseas et al., 2009; 

Kerr et al., 2012). This may explain the common use of other drugs among PWID in 

this study. The poly-drug use may further inflict adverse effects on the mental, physical, 

and social aspects of the individual’s life. Studies in the US reported that individuals who 

used heroin and sedatives faced challenges in stable housing, employment, overdose, injury, 

education, and general health, compared with those who only used heroin (Fatseas et al., 

2009; Moses & Greenwald, 2019). Results from the HPTN 074 baseline analysis showed 

that Indonesian participants used opioids with drugs in other categories, namely marijuana 

and benzodiazepines, more frequently than the other countries in which 41.5% participants 

in Indonesia used opioids with Marijuana and 52.7% with benzodiazepine compared to 

that of 64% and 0.4% in Ukraine and 0.9% and 0% in Vietnam (Lancaster et al., 2018). 

Our results in Indonesia further confirmed this phenomenon, which revealed that a higher 

number of other drugs (non-opiate/non-stimulant drugs) used by participants was inversely 

associated with their ART use at 26 weeks. This association was not evident in the other 

two sites. In Vietnam, it might be because the use of other drugs was not very common 

(19.1% used at least one other drug, no one used more than one other drug). The use of 
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other drugs in Ukraine (80.7% used at least one other drug, 28% used more than one other 

drugs) was similar to that among Indonesian participants (77.8% used at least one drug and 

27.2% used more than one drugs), but the considerably different drug use patterns (opioid, 

stimulants and other drugs) among Ukrainian and Indonesian participants (Table 1) might 

result in different effect on ART initiation between these two sites.

Specific patterns of drug use in a given site considerably differed depending on the 

availability of local drugs such as illegally manufactured methadone (84.2%) and home-

made opioids (75.7%) in Ukraine, heroin (81.8%) in Indonesia, and heroin (99.5%) in 

Vietnam (Lancaster et al., 2018). Among the Ukrainian PWID, the use of opiates and other 

drugs was highly common (99.4% and 80.7% respectively), but the prevalence of stimulants 

use was much lower than that among Indonesian PWID (48.4% and 72.8%, respectively). 

The difference in drug use patterns between Indonesia and Ukraine sites might result in the 

differences in effects on ART use between these two sites.

Our finding that the higher frequency of injection drug use at baseline (more than 20 days 

per month) was associated with lower odds of ART use in the whole analysis was consistent 

with previous studies, which reported that increased use of any drug might result in a lower 

rate of ART initiation and higher rates of ART interruptions among PWID (Azar et al., 2015; 

Hicks et al., 2007). This finding emphasizes the importance of integrating substance use 

treatment with HIV care and treatment for PWID, because reducing drug use frequency may 

facilitate the initiation and adherence of ART among this key population (Gregory M. Lucas, 

2011; Rosen et al., 2012).

However, the association between baseline drug use patterns and ART use at 26 weeks was 

not evident at the 52-week visit. The underlying reason for this result might be the change 

in drug use patterns over time. With improved ART use and reduction in substance use 

resulting from the HPTN 074 intervention effects, the mental and physical health of PWID, 

as well as their social relations, might be improved. Then, the improvement of PWID’s 

well-beings would facilitate and sustain the effect on follow-up ART, which eventually 

modifies the effects of drug use before treatment on later ART performance after a period of 

time (Carl Latkin et al., 2015; Davis et al., 2018; Go et al., 2019; Kalichman et al., 1999; 

Latkin et al., 2017; Wolfe et al., 2010).

There are several limitations to interpret this paper’s findings. First, information on drug 

use and ART status were collected via self-report using a face-to-face interview. Thus, data 

might be susceptible to recall and social desirability bias. Second, the lost-to-follow-up rate 

might result in overestimation of ART use in follow-up surveys, particularly in Vietnam. 

This paper used data from a randomized controlled trial HPTN 074, with an intervention that 

might affect the association between drug use and ART uptake among PWID. The sample 

size of each study site was too small to detect associations between a regional-specific drug 

use patterns and follow-up ART use.
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Conclusion

The use of more than one non-opiate/non-stimulant drug, combined with opiates, within 

three months before baseline was associated with lower odds of ART use at 26-week follow-

up. The injection of any drugs for more than 20 days in the last month at baseline reduced 

the odds of ART initiation at the 26-week visit. The results emphasized the importance of 

integrated substance use treatment and HIV intervention programs for HIV infected PWID. 

It also suggested that the initial addiction assessment should focus on the drug use patterns, 

which combines new drugs and traditional ones such as opiates and stimulants so that 

appropriate strategies for referral to ART and substance use treatment should be made.
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Figure 1. 
Number of participants at baseline, 26-week and 52-week visits. Note:-ART: Antiretroviral 

therapy-VS: Viral suppression
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