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Abstract

Background—Buprenorphine/naloxone (BUP/NX) is not licensed for use in China or Thailand
and there was little clinical experience with this drug combination in these countries at the
inception of HIV Prevention Trial Network (HPTN) 058, a randomized trial comparing risk
reduction counseling combined with either short-term or long-term medication assisted treatment
with BUP/NX to prevent HIV infection and death among opioid-dependent injectors.

Methods—We conducted a safety phase that included the first 50 subjects enrolled at each of the
three initial study sites (N=150). Clinical and laboratory assessments were conducted at baseline
and weekly for the first 4 weeks. Changes in laboratory parameters were estimated with random
effects models.

Results—BUP/NX was well tolerated by study subjects and opioid withdrawal scores decreased
substantially during the 3-day induction. Two participants experienced grade 3 clinical adverse
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events, which were categorized as probably not related to the study drug. Grade 2 or 3 increases in
alanine aminotransferase (ALT) occurred in 25 (17%) subjects. The magnitude of ALT increase
over 4-week follow-up was strongly associated with baseline ALT elevation.

Conclusions—In Chinese and Thai opioid-dependent injectors, we found BUP/NX to be
effective in reducing opioid withdrawal symptoms and safe during short-term use. ALT increases
were observed over 4-week-follow-up, which are consistent with reports from Western
populations. Long-term safety and efficacy evaluations are indicated.
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Introduction

Methods

HIV Prevention Trial Network (HPTN) 058 is a phase-3 randomized controlled trial
comparing behavioral drug and risk-reduction counseling combined with either short-term
or long-term medication assisted therapy (ST-MAT and LT-MAT, respectively) with
buprenorphine/naloxone (BUP/NX) to prevent HIV infection and death among HIV-
seronegative, opioid-dependent injectors in China and Thailand. Sublingual BUP/NX is an
effective treatment for opioid dependence (Fudala et al. 2003; Mattick et al. 2008) and has a
lower risk of respiratory depression or overdose than methadone because of partial agonist
activity at the opioid mu-receptor (Centers for Substance Abuse Treatment 2004). Naloxone
is co-formulated with buprenorphine to reduce the likelihood of misuse by injection (Stoller
et al. 2001).

BUP/NX has been widely used in Western Europe, North America, and Australia. However,
BUP/NX is not licensed for use in China or Thailand and there was no clinical experience
with this drug combination in these countries at the inception of HPTN 058. The HPTN 058
protocol stipulates thrice-weekly observed dosing for participants assigned to the LT-MAT
arm. While thrice-weekly BUP/NX dosing has been studied (Schottenfeld et al. 2000), there
is substantially less clinical experience with thrice-weekly dosing than with daily dosing.
Because of these issues, we conducted a 4-week safety phase to demonstrate the feasibility
of our treatment protocol and to provide detailed safety data to regulatory authorities in
China and Thailand and to the drug manufacturer.

Study design and participants

A total of 1500 subjects will be enrolled in HPTN 058. This report describes the first 4
weeks of treatment in the initial 50 subjects enrolled at each of 3 original study sites:
Guangxi, China, Xinjiang, China, and Chiang Mai, Thailand. This study was approved by
review committees at all participating sites (acknowledgments).

We provided drug and risk-reduction counseling for all subjects weekly for 12 weeks, and
monthly thereafter through week 52. All subjects began a 3-day induction to BUP/NX on the
day of randomization (day 1). The BUP/NX dose was titrated upward during induction to
relieve opioid withdrawal symptoms, as measured by the Clinical Opioid Withdrawal Scale
(COWS) (Wesson & Ling 2003). Subjects assigned to ST-MAT began dose tapering at day
4 and discontinued BUP/NX by day 18. Subjects assigned to LT-MAT received daily
observed BUP/NX for 3 weeks, and then were converted to thrice-weekly observed BUP/
NX through week 52.
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Individuals were eligible for HPTN 058 if they were at least 18 years old, HI\V-seronegative,
met Diagnostic and Statistical Manual of Mental Disorder, fourth edition (DSM-1V)
(American Psychiatric Association 1994) criteria for opioid dependence, had a positive urine
drug test for opiates, and reported opioid injection 12 or more times in the prior 28 days.
Exclusion criteria included current or recent use of MAT in a clinician-guided program,
allergy to BUP/NX, alcohol or benzodiazepine dependence by DSM-1V criteria, pregnancy,
breastfeeding, or unwillingness to use birth control if female, alanine aminotransferase
(ALT) > 3 times upper limit of normal (ULN), hemoglobin < 8g/dL (if male) or 7g/dL (if
female), bilirubin > 2.5 times ULN, or platelet count < 50, 000/mm3.

Safety phase

Results

The first 50 participants at each of three initial study sites were enrolled in the safety phase
and had clinical and laboratory assessments at baseline and weeks 1, 2, 3, and 4. Subjects
completed an interviewer-administered acceptability questionnaire at week 4. Adverse
events were categorized and graded according to the Division of AIDS Adverse Event
Tables (available at http://rsc.tech-res.com/safetyandpharmacovigilance). Grade 2, 3, and 4
clinical events were defined as moderate, severe, and life threatening, respectively. Grade 2,
3, and 4 changes in laboratory parameters were defined as 9.0 -9.9 g/dL, 7.0 — 8.9 g/dL, and
< 7.0 g/dL for hemoglobin; 50, 000 — 99, 999/mm3, 25, 000 — 49, 999/mm3, and < 25, 000/
mm3 for platelets; 1, 500 — 1, 999/mm3, 1, 000 — 1, 499/mm3, and < 1, 000/mm3 for white
blood cell count; 1.4 — 1.8 times ULN, 1.9 — 3.4 times ULN, and > 3.5 times ULN for
creatinine; 2.6 — 5.0 times ULN, 5.1 — 10.0 times ULN , and >10 times ULN for ALT; and
1.6 — 2.5 times ULN, 2.6 — 5.0 times ULN, and > 5.0 times ULN for total bilirubin.
Laboratory values for the above parameters were measured locally with laboratory
equipment and assays that were subject to routine proficiency testing according to HPTN
protocol.

Changes in laboratory parameters over weeks 0 to 4 were estimated with random effects
models with random intercepts, adjusting for study site and gender. Changes were
considered statistically significant if the 95% confidence intervals (Cls) for 4-week slope did
not include 0. We assessed associations of participant characteristics with 4-week changes in
ALT by including terms in the models for interactions between factors of interest and time.
We assessed age, gender, study site, baseline ALT level, baseline bilirubin level, reactive
hepatitis B surface antigen, reactive hepatitis C antibody, self-reported alcohol use, and
benzodiazepine-positive drug screen at baseline.

Baseline characteristics

Baseline characteristics of the 150 participants enrolled during the safety phase of HPTN
058 are shown in Table 1. Participants were predominantly male, positive for hepatitis C
antibody, and daily injectors. Opium injection was reported only in Chiang Mai, Thailand.

BUP/NX induction, counseling visit adherence, and participant satisfaction

The median BUP/NX dose (expressed as mg of buprenorphine) was 8 mg (interquartile
range [IQR] 8-8 mg) on day 1, 16 mg (IQR 12-16 mg) on day 2, and 20 mg (IQR 16-24
mg) on day 3. Correspondingly, pre-dosing COWS scores declined from 10 (IQR 9-12) to 5
(IQR 3-7) to 3 (IQR 2-6) on days 1, 2, and 3, respectively. We observed no episodes of
precipitated opioid withdrawal with BUP/NX induction. Adherence to the protocol was
high, with 145 (97%) subjects completing the 3-day induction and 134 (89%) completing
the first 4 counseling visits. At the week-4 acceptability assessment 114 (77%) subjects
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agreed with the statement, “BUP/NX is helpful, ” and only 2 (1%) participants agreed with
the statement, “I do not like the way BUP/NX makes me feel.”

Adverse events and changes in laboratory parameters

During the first 4 weeks of treatment, 2 clinical adverse events were reported: gastroenteritis
(grade 3, probably not related) and osteomyelitis (grade 3, probably not related). The events
resolved in 2 days and 5 weeks, respectively.

Baseline laboratory values and estimated 4-week changes in values are shown in Table 2. A
statistically significant decrease from baseline was observed for platelet count, and
statistically significant increases were observed for creatinine, total bilirubin, and ALT.
However, the toxicity grade distributions for platelet count, creatinine, and total bilirubin in
the first 4 weeks of treatment were similar to baseline (Table 2). In contrast, 19 (12.9%) and
6 (4.1%) subjects had grade 2 and grade 3 ALT levels during follow-up, respectively,
compared to just 4 (2.7%) subjects with grade 2 ALT levels at baseline, . The average
estimated 4-week increase in ALT was 18 U/L (95% CI 12 to 24 U/L). No grade 4 severity
changes were observed for the laboratory parameters assessed.

In unadjusted models, study site and ALT elevation at baseline were significantly associated
with ALT increases during follow-up. The estimated 4-week increase in ALT was 27 U/L
(95% CI 18 to 35) in subjects with grade 1 or 2 ALT at baseline compared to just 2 U/L
(95% CI1 —4 to 8) in subjects with normal baseline ALT. The estimated 4-week ALT
increase was 9 U/L (95% CI —2 to 19) in Chiang Mai, Thailand, 22 U/L (95% CI 11 to 32)
in Guangxi, China, and 25 U/L (95% CI 14 to 36) in Xinjiang, China. Gender, reactive
hepatitis B surface antigen, reactive hepatitis C antibody, alcohol use, and positive
benzodiazepine drug screen at baseline were not statistically significantly associated with 4-
week ALT change.

Discussion

HPTN 058 is enrolling participants in China and Thailand, where BUP/NX has not
previously been used, and includes thrice-weekly observed dosing in the LT-MAT arm, with
which clinical experience is limited. Because of these issues, we conducted a 4-week safety
phase comprising the first 50 subjects enrolled at each of the three initial sites. We found
that BUP/NX was safe, well tolerated, and effective in reducing opioid withdrawal signs and
symptoms in opioid-addicted Chinese and Thai injectors. The two observed clinical adverse
events during the safety phase were categorized as probably not related to BUP/NX. We
observed a statistically significant decrease in platelet count and statistically significant
increases in creatinine and total bilirubin. However changes in these parameters were
unlikely to be of clinical significance as only a single participant experienced a grade 3 or
higher abnormality in these parameters (platelet count).

In contrast, the average 4-week ALT increase was 18 U/L and 25 subjects (17%)
experienced grade 2 or 3 ALT increases. Elevations in hepatic transaminases with BUP
treatment have been reported previously (Lange et al. 1990) and clinical guidelines
recommend monitoring transaminase levels in patients treated with BUP or BUP/NX
(Centers for Substance Abuse Treatment 2004; Johnson et al. 2003). Additionally, case
reports have linked BUP use with acute symptomatic hepatitis with or without concurrent
renal failure (Berson et al. 2001b; Herve et al. 2004; Houdret et al. 1999; Zuin et al. 2009).
Most of these cases resolved spontaneously with decreased BUP dose or drug
discontinuation, and rechallenges with BUP were sometimes tolerated. On the basis of an in
vitro rat model, one group suggested that BUP hepatitic toxicity is mediated by
mitochondrial toxicity and is correlated with drug concentration (Berson et al. 2001a)
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In a cohort of 120 BUP-treated subjects with laboratory data from baseline and 6 to 12
weeks after starting BUP, Petry and colleagues reported that the median ALT concentration
increased by 8.5 U/L (P=0.04) in subjects with hepatitis B or hepatitis C infection, but did
not change significantly in subjects without viral hepatitis (Petry et al. 2000). In contrast,
Bruce and Altice identified 4 patients who initiated BUP/NX during acute hepatitis C
infection and found that transaminase concentrations decreased in all patients following
initiation of BUP/NX (Bruce & Altice 2007). In our study, elevated baseline ALT levels
were strongly associated with larger increases in ALT during 4-week follow-up. However,
neither hepatitis C nor hepatitis B was statistically significantly associated with 4-week ALT
change.

Data from the safety phase of HPTN 058 demonstrate that BUP/NX is safe and effectively
reduces opioid withdrawal symptoms in Chinese and Thai injectors — populations with little
or no clinical experience with BUP/NX. Completion rates for medication visits and
counseling sessions during the safety phase were high and a substantial majority reported
satisfaction with treatment at the week-4 survey. We observed increases in ALT
concentrations during the first 4 weeks of therapy that are consistent with prior reports from
Western populations. The long-term persistence and clinical significance of early ALT
increases are not known and warrant assessment.

Acknowledgments

This study was approved by Chiang Mai University Research Institute for Health Sciences, Thailand; Ministry of
Public Health Ethical Review Committee for Research in Human Subjects, Nonthaburi, Thailand; Guangxi Center
for Disease Prevention and Control Institutional Review Board (IRB), China; Xinxiang Uighur Autonomous
Region Bureau of Health Disease Control and Treatment IRB, China; The Chinese National Center for AIDS/STD
Control and Prevention IRB; and Johns Hopkins Medicine IRB, United States. We want to acknowledge Marek
Chawarski, David Burns, Deborah Donnell, and Scott Rose for their valuable input on the manuscript.

References

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4.
Washington DC: American Psychiatric Association; 1994.

Berson A, Fau D, Fornacciari R, Degove-Goddard P, Sutton A, Descatoire V, Haouzi D, Letteron P,
Moreau A, Feldmann G, Pessayre D. Mechanisms for experimental buprenorphine hepatotoxicity:
major role of mitochondrial dysfunction versus metabolic activation. J Hepatol. 2001a; 34:261-269.
[PubMed: 11281555]

Berson A, Gervais A, Cazals D, Boyer N, Durand F, Bernuau J, Marcellin P, Degott C, Valla D,
Pessayre D. Hepatitis after intravenous buprenorphine misuse in heroin addicts. J Hepatol. 2001b;
34:346-350. [PubMed: 11281569]

Bruce RD, Altice FL. Case series on the safe use of buprenorphine/naloxone in individuals with acute
hepatitis C infection and abnormal hepatic liver transaminases. Am J Drug Alcohol Abuse. 2007;
33:869-874. [PubMed: 17994482]

Centers for Substance Abuse Treatment. Treatment Improvement Protocol (TIP) Series 40 DHHS
Publication No (SMA) 04-3939. Rockville, MD: Substance Abuse and Mental Health Services
Administration; 2004. Clinical Guidelines for the Use of Buprenorphine in the Treatment of Opioid
Addiction.

Fudala PJ, Bridge TP, Herbert S, Williford WO, Chiang CN, Jones K, Collins J, Raisch D, Casadonte
P, Goldsmith RJ, Ling W, Malkerneker U, McNicholas L, Renner J, Stine S, Tusel D. the
Buprenorphine/Naloxone Collaborative Study Group. Office-based treatment of opiate addiction
with a sublingual-tablet formulation of buprenorphine and naloxone. N Engl J Med. 2003; 349:949-
958. [PubMed: 12954743]

Herve S, Riachi G, Noblet C, Guillement N, Tanasescu S, Goria O, Thuillez C, Tranvouez JL,
Ducrotte P, Lerebours E. Acute hepatitis due to buprenorphine administration. Eur J Gastroenterol
Hepatol. 2004; 16:1033-1037. [PubMed: 15371928]

Int J Drug Policy. Author manuscript; available in PMC 2013 March 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Lucas et al.

Page 6

Houdret N, Asnar V, Szostak-Talbodec N, Leteurtre E, Humbert L, Lecomte-Houcke M, Lhermitte M,
Paris JC. Hepatonephritis and massive ingestion of buprenorphine. Acta Clin Belg Suppl. 1999;
1:29-31. [PubMed: 10216978]

Johnson RE, Strain EC, Amass L. Buprenorphine: how to use it right. Drug Alcohol Depend. 2003;
70:S59-S77. [PubMed: 12738351]

Lange WR, Fudala PJ, Dax EM, Johnson RE. Safety and side-effects of buprenorphine in the clinical

management of heroin addiction. Drug Alcohol Depend. 1990; 26:19-28. [PubMed: 2209411]

Mattick RP, Kimber J, Breen C, Davoli M. Buprenorphine maintenance versus placebo or methadone
maintenance for opioid dependence. Cochrane Database Syst Rev. 2008:CD002207. [PubMed:
18425880]

Petry NM, Bickel WK, Piasecki D, Marsch LA, Badger GJ. Elevated liver enzyme levels in opioid-
dependent patients with hepatitis treated with buprenorphine. Am J Addict. 2000; 9:265-269.
[PubMed: 11000922]

Schottenfeld RS, Pakes J, O'Connor P, Chawarski M, Oliveto A, Kosten TR. Thrice-weekly versus
daily buprenorphine maintenance. Biol Psychiatry. 2000; 47:1072-1079. [PubMed: 10862807]

Stoller KB, Bigelow GE, Walsh SL, Strain EC. Effects of buprenorphine/naloxone in opioid-
dependent humans. Psychopharmacology (Berl). 2001; 154:230-242. [PubMed: 11351930]

Wesson DR, Ling W. The Clinical Opiate Withdrawal Scale (COWS). J Psychoactive Drugs. 2003;
35:253-259. [PubMed: 12924748]

Zuin M, Giorgini A, Selmi C, Battezzati PM, Cocchi CA, Crosignani A, Benetti A, Invernizzi P,
Podda M. Acute liver and renal failure during treatment with buprenorphine at therapeutic dose.
Dig Liver Dis. 2009; 41:e8-e10. [PubMed: 18294936]

Int J Drug Policy. Author manuscript; available in PMC 2013 March 1.



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Lucas et al.

Table 1

Page 7

Baseline characteristics of 150 opioid-dependent, HIV-seronegative participants enrolled in the safety phase of

HPTN 058.

Characteristics

Guangxi, China (n=50)

Xinjiang, China (n=50)

Chiang Mai,
Thailand (n=50)

Overall (N=150)

Treatment assignment, n (%)

LT-MAT 26 (52) 25 (50) 26 (52) 77 (51)
ST-MAT 24 (48) 25 (50) 24 (48) 73 (49)
Age (years), median (IQR) 32 (28-38) 36 (30-40) 36 (31-42) 35 (29-40)
Male, n (%) 47 (94) 42 (84) 42 (84) 131 (87)
Hepatitis B surface antigen positive, n (%) 11 (22) 11 (22) 6 (12) 28 (19)
Hepatitis C antibody positive, n (%) 48 (96) 42 (84) 35 (70) 125 (83)

Opioid injected, n (%)

Heroin 50 (100) 50 (100) 6(12) 106 (71)
Opium 0 0 45 (90) 45 (30)
Days injected in prior month, median 28 (28-30) 30 (30-30) 30 (29-30) 30 (28-30)

(IQR)

Urine drug test positive, n (%)
Opiate 50 (100) 50 (100) 50 (100) 150 (100)
Benzodiazepine 24 (48) 0 10 (20) 34 (23)
Methadone 0 0 4(8) 4(3)
Amphetamine 0 0 0 0

Drank alcohol in prior 6 months, n (%) 32 (64) 5 (10) 26 (52) 63 (42)

LT-MAT, long-term medication assisted therapy; ST-MAT, short-term medication assisted therapy
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