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Abstract
Aims—Determine the extent to which buprenorphine injectors continue treatment with
buprenorphine-naloxone or methadone, and the impact of these treatments on substance use and
HIV risk in the Republic of Georgia.

Methods—Randomized controlled 12-week trial of daily-observed methadone or buprenorphine-
naloxone followed by a dose taper, referral to ongoing treatment, and follow-up at week 20 at the
Uranti Clinic in Tbilisi, Republic of Georgia. Eighty consenting treatment-seeking individuals (40/
group) aged 25 and above who met ICD-10 criteria for opioid dependence with physiologic
features and reported injecting buprenorphine 10 or more times in the past 30 days. Opioid use
according to urine tests and self-reports, treatment retention, and HIV risk behavior as determined
by the Risk Assessment Battery.
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Results—Mean age of participants was 33.7 (SD5.7), 4 were female, mean history of opioid
injection use was 5.8 years (SD4.6), none were HIV+ at intake or at the 12-week assessment and
73.4% were HCV+. Sixty-eight participants (85%) completed the 12-week medication phase (33
from methadone and 35 from buprenorphine/naloxone group); 37 (46%) were in treatment at the
20-week follow-up (21 from methadone and 16 from the buprenorphine/naloxone group). In both
study arms, treatment resulted in a marked reduction in unprescribed buprenorphine, other opioid
use, and HIV injecting risk behavior with no clinically significant differences between the two
treatment arms.

Conclusions—Daily observed methadone or buprenorphine-naloxone are effective treatments
for non-medical buprenorphine and other opioid use in the Republic of Georgia and likely to be
useful for preventing HIV infection.
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1. Introduction
Buprenorphine is available for opioid addiction treatment as a sublingual tablet or a
sublingual tablet or film composed of 4 parts buprenorphine to one part naloxone; one or
more of these products is available in at least 44 countries (Carrieri et al., 2006). The
buprenorphine-naloxone combination was developed to reduce diversion and injecting use
and it appears to have had that effect (Simojoki et al., 2008), however, these problems
continue to occur (Bruce et al., 2009; Vicknasingam et al., 2010). In the US, almost all
addiction treatment is done using buprenorphine- naloxone and approximately 640,000
patients received it in 2009, mostly in office based settings (Clark, 2010). In France, where
buprenorphine has been the main product used in addiction treatment, more than 100,000
patients have received it (Diaz-Gomez et al., 2010). In September 2012 Reckitt Benckiser,
the developer and manufacturer of buprenorphine-naloxone and buprenorphine announced it
will discontinue distribution of tablets in the US and replace them with buprenorphine-
naloxone film after reports of six overdose deaths in children who inadvertently took
buprenorphine-naloxone tablets belonging to adults (Reckitt Benckiser Group, 2012).

Similar to other opioids, buprenorphine has reinforcing and subjective effects similar to
methadone (Comer et al., 2005) with the potential for abuse and addiction (Comer and
Collins, 2002; Comer et al., 2008; Pickworth et al., 1993; Zacny et al., 1997), particularly
when administered intravenously where its effects are comparable to those of morphine and
heroin (Sporer, 2004). Most cases of non-medical use have involved crushing
buprenorphine, mixing it with water and injecting it (Chua and Lee, 2006; Jenkinson et al.,
2005; Otiashvili et al., 2010; Singh et al., 2004). However, inhaling crushed tablets has also
been reported, particularly in France (Roux et al., 2008).

Following the expansion of buprenorphine treatment in Europe after France introduced it in
1995 (Verster and Buning, 2005), non-medical use has been reported in at least twelve
countries (EMCDDA, 2005) and identified as the main reason for entering treatment by 40%
of opioid addicted patients in Finland and 8% in France (EMCDDA, 2008). In the Czech
Republic, 42% of problem opioid users were using buprenorphine (Mravcik et al., 2010); in
Australia, 11% of a national sample of injecting users reported recent injection of prescribed
buprenorphine and 20% reported injecting illicitly-obtained buprenorphine (O’Brien et al.,
2006). Non-medical buprenorphine use has also occurred in the U.S. where a post-marketing
study found that about 22% of people seeking treatment for prescription opioid addiction
used buprenorphine-naloxone during the past month and for about 2%, buprenorphine-
naloxone was their primary drug of abuse (Cicero et al., 2007). Though these data are of
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concern, studies have also shown that significant portions of buprenorphine injectors use it
to cope with withdrawal and not primarily for its reinforcing effects (Daniulaityte et al.,
1988; Uosukainen et al., 2012). For example, self-treatment was reported as the main reason
for non-prescription use of buprenorphine by 77.7% of users in Finland (Alho et al., 2007),
57% in France (EMCDDA, 2005), and 87% in Sweden (Hakansson et al., 2007).

1.1. Buprenorphine injection in Georgia
The first reports of buprenorphine injection in Georgia appeared in early 2000 (Gamkrelidze
et al., 2004) and showed that buprenorphine tablets, reportedly smuggled from Europe, were
sold for US $100 per 8 mg tablet and injected after crushing and dissolving them in water
(Gamkrelidze et al., 2005). In 2005, methadone maintenance was available but access was
extremely limited, and the share of buprenorphine injectors among drug users admitted for
inpatient treatment reached 39% (Javakhishvili et al., 2006) even though buprenorphine was
not available legally in Georgia at the time. Over the following 5 years, 95.5% of out-of-
treatment opioid addicted individuals reported having injected buprenorphine at some time
in their life with 75% injecting it in the last month (Otiashvili et al., 2010), and
buprenorphine had become the most prevalent of all injected drugs. Consistent with data
from Europe and the U.S., almost half of the buprenorphine injectors reported that they did
it to relieve withdrawal or to stop use of other opioids (Otiashvili et al., 2010).

One theory about why widespread buprenorphine use occurred in Georgia was that
increased police activity with random urine drug testing forced drug users to turn to
buprenorphine because it was not part of the drug testing panel (Otiashvili et al., 2008). In
addition, many users thought that the relatively long-lasting effect of buprenorphine with
less obvious signs of intoxication, compared to other opioids, reduced the chances of being
spotted by the police (Otiashvili et al., 2010).

1.2. Treatment of buprenorphine-addicted injectors
Despite a growing number of reports about buprenorphine addiction, there have been only a
few reports focusing on its treatment. One was an Iranian study that compared 50 mg of
daily methadone to 5 mg of daily sublingual buprenorphine or 50 mg of daily oral
naltrexone over 24 weeks and found that the methadone had the best retention, followed by
sublingual buprenorphine, followed by naltrexone (J. Ahmadi et al., 2003). In another study
patients were randomized to 40 mg of methadone, 4 mg of buprenorphine, or 0.4 mg of daily
clonidine and outcomes measured over 12 weeks (M. Ahmadi et al., 2003) and retention on
methadone was significantly better than buprenorphine. However both medications were
well accepted by buprenorphine injectors and outcomes on both were significantly better
than if treated only with clonidine. In Finland, a naturalistic follow-up study found an 83%
retention rate in opioid dependent patients that were injecting buprenorphine and treated
with sublingual buprenorphine (Aalto et al., 2011).

In view of these limited data on treatment for buprenorphine injectors, we conducted a
randomized 12-week pilot study that aimed to determine: 1) the extent to which
buprenorphine injectors accept and respond to treatment with daily observed dosing using
Buprenorphine-naloxone or methadone; and 2) to examine the impact of these treatments on
HIV risk, injection use, and other addiction treatment outcomes.

2. METHODS
2.1. Treatment setting

The study was done at the Addiction Research Centre, Alternative Georgia, a independent
non-profit research institution located in a residential area in one of the central districts of
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Tbilisi. It is closely affiliated with the nearby Centre for Medical, Socio-economic and
Cultural Issues, the second largest addiction program in the country and one that provides
in-patient detoxification, psychosocial-based outpatient treatment, and methadone
maintenance.

2.2. Participants
Patients were recruited through word of mouth, fliers and advertisements in addiction
clinics, harm reduction programs, and other facilities frequented by injection drug users. All
screening, assessment and follow-up evaluations were done at Uranti. The clinical director
(ZS) was responsible for enrolling participants, as well as for assigning them to
interventions following randomization. The consent form included information about the
purpose of the study, pharmacology of methadone and Buprenorphine-naloxone, the
importance of taking medication as prescribed and keeping appointments, the conditions
under which medication can be stopped, and the times when assessments are needed.
Eligibility criteria included: opioid dependent with physiological features for the past three
or more years according to ICD-10; age 25 or above as per Georgian regulations; injecting
buprenorphine 10 or more times in the past 30 days; buprenorphine and/or opioid positive
urine test; not on methadone maintenance in last 4 weeks; stable address within Tbilisi area
and not planning to move; home or cellular telephone number at which the participant can
be reached; and willingness and ability to give informed consent and otherwise participate,
including daily clinic attendance since take-home dosing is not permitted by Georgian law.
Institutional Review Boards at the University of Pennsylvania and the Georgian National
Council on Bioethics approved the study.

2.3. Randomization
Patients were randomized 1:1 to methadone or Buprenorphine-naloxone in blocks of four
and stratified according to gender and age (over 30/30 or below). The study statistician
generated the random allocation sequence using Statistical Computer Program R version
2.6.2 (www.r-project.org).

2.4. Procedures
Methadone and Buprenorphine-naloxone were administered 7 days/week at Uranti under
direct observation and patients were offered weekly individual drug counseling and group
therapy. Counseling sessions lasted approximately 45 minutes and were delivered by trained
and experienced staff using procedures described in a drug counseling that has been
modified for opioid use and translated into Russian (which is well understood by
Georgians), and whose original version is available on the NIDA web site: (http://
archives.drugabuse.gov/TXManuals/IDCA/IDCA1.html). Detailed assessments were done at
baseline and at weeks 4, 8, 12 and 20; brief assessments were done in weeks 1–12 and at
week 20. Patients who requested methadone treatment at the end of 12 weeks were switched
to methadone after completing the medication phase. There was only one Buprenorphine-
naloxone program in Tbilisi at the time and it had limited capacity thus most patients that
did not want to be treated with methadone were placed on a 3-week dose taper with
followup at Uranti.

2.5. Measures
At intake each patient had a physical examination that included a CBC, glucose, bilirubin,
liver enzymes, ECG, testing for HIV and hepatitis B and C; a urine drug screen using an on-
site kit that tested for opioids, benzodiazepines, amphetamine, buprenorphine, methadone
and THC; the Addiction Severity Index (ASI) 5th edition (McLellan et al., 1992); a timeline
follow-back (TLFB) for self-reported drug use with a timeframe of past 30 days (Sobell and
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Sobell, 1992); a visual analogue scale for current opioid craving (0–100; 0=not at all,
100=very much); and the Risk Assessment Battery (RAB), a self-reported measure of drug
and sexual HIV risk behaviors using the timeframe of past six months.

Urine drug screens, opioid craving and the TLFB with a timeframe of past 7 days were
repeated in weeks 1–12 and at week 20. Attendance at counseling sessions was recorded
weekly and doses of study medication were available from pharmacy dispensing records.
Adverse Events (AEs) and use of concomitant medications were assessed at all visits, and
the severity of AEs and their potential relationship to study procedures were assessed and
monitored until the event resolved. The ASI and RAB were repeated at weeks 4, 8, 12 and
20 using the timeframe of past 30 days.

Interviews and assessments were conducted in Georgian. Study instruments were translated
into Georgian and back translated into English to ensure correct interpretation in the
Georgian language and that the Georgian and English case-report forms matched each other.
Data were entered into a web-based system developed by the data management unit at the
Penn/VA Center for Studies on Addiction and analyzed by GK in Tbilisi. Buprenorphine
and other opioid use, study retention, and HIV drug risk behavior were the focus of the
analyses presented here.

2.6. Statistical analyses
Statistical analysis was performed using statistical package SPSS 20.0. The study was
designed to have 80% power to detect an effect size of Cohen’s d=0.7 at a two-sided
significance level of 0.05. For a comparison of binary outcomes, 80% power was set to
detect a difference of about 30% in rates of use. For the quantitative endpoints the Student’s
t test (for the comparison of two groups) or ANOVA or Univariate General Linear Model
approach (for more than two groups) were used. The categorical endpoints were compared
using χ2 test or Fisher’s exact test (where appropriate according to the size of the outcome).

3. RESULTS
3.1. Participant characteristics

In total, 112 potential subjects were screened between January 25 and September 27, 2011,
of which 80 (4 females) were randomly assigned to methadone or Buprenorphine-naloxone.
Of the 112 that were screened, 32 were excluded from study participation for the reasons
seen in Figure 1.

Subjects were all Caucasian; average age was 34; mean years of opioid injection use was 5.8
(SD4.6); and heroin, buprenorphine, other opioids (opium, desomorphine) and home-
produced amphetamine type stimulants were the main drugs reported to have been injected.
Injecting more than one drug was reported by 68.4% of methadone patients and 72.5% of
buprenorphine-naloxone patients. None were HIV positive however 73.4%were positive for
hepatitis C. There were no significant differences in socio-demographic and clinical
characteristics between two groups (Table 1).

3.2. Outcomes
Of the 80 study participants, 68 (85%) completed 12-weeks of treatment; 12 left the study
for the reasons seen in Figure 1. Average number of days in treatment was 87 and average
number of individual counseling sessions attended was 13.8 with no difference between
groups. Mean dose of methadone at treatment midpoint (six weeks) was 39mg (SD17.8; 17
to 80) and mean dose of Buprenorphine-naloxone was 8.5 mg (SD3.5; 4 to 16).
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Over the 12-week medication phase, 837 weekly, observed urine samples were collected and
tested (see Table 2). During this period 123 of the 960 scheduled tests (12.8%) were missing
with 74 of 480 (15.4%) in the methadone group and 49 of 480 (10.2%) in the
buprenorphine-naloxone group; 108 of the missing tests were due to early termination. The
overall level of opioid-positive urine samples was very low but there were significantly
more positive opioid tests in methadone than buprenorphine-naloxone patients (6 vs. 1, or
1.5% vs. 0.2%; p=0.03). Other drug use was also low and will be described in a later paper.

Of the 843 weekly TLFB responses on opioid use that were obtained, 836 were matched
with urine tests performed on the same patient in the same week and 96.7% were in
agreement. Consistent with the reduction in opioid use, there was a marked reduction in
opioid craving with no significant difference between groups.

There was a significant reduction in reported HIV risk injection behaviors over the 12-week
treatment period in both groups, with improvements persisting by the 20-week follow-up. In
most cases unsafe injecting risk behavior was virtually eliminated (see Table 3). Sexual risk
behavior did not change over the course of treatment with about half of the sample never
using condoms during sex, and about a third of participants having 2 or 3 sexual partners
over the past 30 days.

Sixty-six participants were evaluated at the 20-week follow up and of these, 37 were
receiving agonist maintenance with 34 on methadone and 3 on Buprenorphine-naloxone.
Based on the results of urine tests at this assessment point, significantly fewer participants
who remained in treatment used illicit opioids (5.6% vs 27.6%; p<0.001) or used illicit
buprenorphine (2.7% vs 13.8%; p=0.005), benzodiazepines (13.5% vs 34.5%; p<0.001), or
marijuana (2.8% vs 20.7%; p<0.001, compared to those who were not in treatment.

Significantly more Buprenorphine-naloxone than methadone patients experienced at least
one adverse event (p=0.003). Insomnia, constipation and depression were the most frequent
events reported in both groups and constipation was the event most often judged possibly
related to study medication. All 80 adverse events in the methadone group, and 108 in the
Buprenorphine-naloxone group, were judged to be mild or moderate and 10 were deemed to
be definitely related to study medication. There were no deaths, overdoses, suicide attempts
or other serious adverse events.

4. DISCUSSION
In this randomized controlled trial of opioid addicted individuals that had injected
buprenorphine 10 or more times in the last month, daily observed methadone and
buprenorphine-naloxone were well accepted and 85% remained in treatment throughout the
12 week dosing period. In both study arms treatment participation resulted in a marked
reduction in opioid use, a reduction in opioid craving, and a reduction or elimination of
unsafe HIV risk injecting behaviors.

The vast majority of study participants were using more than one psychoactive substance
prior to study inclusion, as previously documented in Georgia and regionally (Booth et al.,
2009, 2008; Javakhishvili et al., 2011; Kruse et al., 2009; Tiihonen et al., 2012). It has been
suggested that this poly-substance use that involves mixing buprenorphine and other opioids
with sedatives and amphetamine-type stimulants is related to the ever fluctuating availability
and high price of drugs on the Georgian black market and/or attempts by users to increase
the euphoric effects and potency of injection preparations (Javakhishvili et al., 2012;
Otiashvili et al., 2010).
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Study participants reported paying as much as US $100 for an 8 mg buprenorphine tablet
and then dividing it four ways with friends. This high cost and low-dose use could explain
the low mean daily doses of medications prescribed to study participants, namely 39 mg for
methadone and 8.5 mg for buprenorphine-naloxone at the six-week mid-point. These dosing
levels are consistent with a previous report where the average daily dose of buprenorphine in
a sample of needle exchange participants was as low as 1–2 mg (Otiashvili et al., 2010). In
contrast, the daily dose of illicit buprenorphine injected in other countries varies between 6–
10 mg (Aitken et al., 2008; Alho et al., 2007; Winslow et al., 2006; Winstock et al., 2008).
These local conditions could well explain the fact that desirable clinical effects were
achieved in our sample with comparatively moderate doses of treatment medications though
higher doses may be needed to improve the relatively low level of participation in longer
term treatment, as seen by the 20-week follow up data.

One of the most striking findings was the 76% prevalence of hepatitis C but the absence of
HIV. Similar to other recent reports (Chikovani et al., 2011) direct needle sharing was not
high among study participants (Table 3); the most common unsafe injection behavior at
baseline was sharing a cooker and dividing the solution using one syringe. Buprenorphine
injection in Georgia generally occurs in groups of 3–4 people who dissolve one 8 mg tablet
in a water and then, using a large volume syringe, divide the solution by front- or back-
loading into smaller individual syringes (Javakhishvili et al., 2011; Otiashvili et al., 2010).
Home preparation of meth/amphetamine type stimulants (—vint and —jeff ) and opioids (—
crocodile ) both involve using a common cooker to process ingredients through often
complicated chemical refinement, and using a large-volume syringe to divide the final
product into smaller syringes for injection.

In both cases drug preparation is a group activity with predetermined division of roles and
contributions (money, ingredients, space for production) but with little direct sharing of
injection equipment, behaviors that could be due to long-term efforts to educate drug users
about the risks of direct needle sharing. Nevertheless, indirect sharing, in this case through
use of a common container and common syringe for drug division has not been sufficiently
acknowledged and targeted, and may account for the high prevalence of HCV since it is
more easily transmitted than HIV (Doerrbecker et al., 2013; Thibault et al., 2011). In
addition, given the relatively high mean age of study participants, HCV prevalence is likely
a function of sharing injection equipment over their extended injection careers.

Findings of the study must be considered in light of some limitations. We could not
objectively measure buprenorphine misuse in the buprenorphine-naloxone group, however,
in the methadone group only 3 of 406 urine samples were positive for buprenorphine during
weeks 1–12 and TLFB data were highly consistent with urine tests results, a finding
supporting the validity of self-reports and the conclusion that non-prescribed use of
buprenorphine in both groups was extremely low.

Daily, observed dosing eliminated diversion and ensured medication compliance. Results
might be different if take-home doses were allowed. However, the costs associated with
provision of buprenorphine in specialized clinics under daily direct observation may limit
dissemination of a useful treatment in resource limited settings and in locations where
patients must pay for their own treatment, which is the case in Georgia. In this regard, using
higher buprenorphine-naloxone doses with alternate day dosing may reduce the cost of
buprenorphine maintenance treatment while also controlling diversion (Johnson et al.,
2003).

In a number of studies flexible-dosing methadone treatment was found to be somehow less
expensive than buprenorphine treatment (Connock et al., 2007; Doran et al., 2003). This
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difference in the cost of treatment was largely attributed to a significant difference in the
cost of medications. In Georgian reality, both methadone and buprenorphine/naloxone are
provided in specialized clinics that provide daily-supervised dosing with no take-homes
allowed, procedures that raise the cost of both treatments (Kirtadze et al., 2012). With
agonist maintenance rapidly expanding – about 2500 were receiving methadone and more
than 200 were on buprenorphine-naloxone in 2011 (Javakhishvili et al., 2012), and with data
showing that they are highly effective, there is an opportunity to consider how costs might
be reduced and treatment expanded while retaining control over diversion.

The sample size was relatively small and not chosen based on a power analysis since this
trial was primarily a feasibility study to collect initial data on treatment engagement and
retention and its impact on drug injection and risk behavior. Importantly, although we did
not focus on retaining participants in maintenance treatment after the study completion, 56%
of participants assessed at the 20-week follow-up (46% of the initial sample) were
continuing on agonist treatment and assessments showed that significantly fewer patients
who remained in treatment had urine samples positive for opioids, and significantly fewer
reported HIV risk behavior compared to those who were not in treatment.

Daily observed doses methadone and buprenorphine-naloxone were effective in reducing
illicit buprenorphine and other opioid use, and reducing HIV risk behavior among non-
medical buprenorphine and other opioid users in Georgia. These results suggest that
increasing the availability and accessibility of opiate agonist treatment with methadone and
buprenorphine-naloxone would be an effective public health approach for treating non-
medical use of buprenorphine and other opioids in Georgia.
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Figure 1.
Study flow diagram.
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