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Figure 4. Forest plot of comparison: | Drug use and risk outcomes (follow-up studies), outcome: 1.3 Opioid
use (proportion reporting use or with positive urine samples).

Follow-up Baseline Risk Ratio risk Ratio
Study or Subgroup  Bvents Total Bvents Total M-H, Random, 95% CI M-H, Random, 95% Cl
Akbott 1998 16 h a4 a3 0.36 [0.23, 0.47] — l
Awants 1998 aa 233 205 2849 .54 [0.45, 0.64] —+
Chatharm 1994 209 435 ar4 434 (.56 [0.80, 0.62)] +
Carsi 2002 111 168 167 168 (.66 [0.60, 0.74] +
Calan 2003 32 129 104 1249 0.231[0.23, 0.42] —t
Grella 1996 285 446 479 458R 058 [0.5%, 0.K4] +
Magura 19591 26 G4 G4 64 0.41[0.31, 0.54] —
Margolin 2003 23 Fid a4 an 026 [0.26, 0.50] —t
Simpson 1495 214 a1 4490 a1 0.44 [0.39, 0.44] +
Strang 2000 10 15 15 14 063 [0.47, 0.98] B —
Teesson 2006 a2 220 227 (.26 [0.30, 0.43] —+

0.7 05 Z 5

Favours follow-u  Favours haseline
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Figure 5. Forest plot of comparison: | Drug use and risk outcomes (follow-up studies), outcome: 1.1
Proportion reporting injecting use.

Follow-up Baseline Risk Ratio Risk Ratio
Stuidy or Subgroup  Events Total Events Total M-H Random, 95% CI M-H, Rayvdom, 95% Cl
Camacho 1998 173 326 326 326 0.53[0.48, 0.549] +
Chatharm 19494 13 434 435 434 0.72[0.6%, 076 t
Dolan 2003 44 124 g3 129 0.53[0.40,0.70] —+
Gossop 2000 218 478 296 478 0.73[0.64, 082 +
King 2000 44 64 549 649 0.74[0.61,0.91] +
Magura 1991 2h Fid 4 Fd 040 [0229, 0454] —+
Millzon 2007 121 183 152 183 0.80 [0.70, 0.90] +
Schroeder 2006 an T Ta 81 040 [0.320, 043] —+
Strang 2000 11 18 14 14 0.74[0.84, 1.02] —17
Teesson 2006 16 227 177 22T 008 onen1a  ——
Willner-Reid 2008 211 B44 397 B44 0.53[0.47, 0.60] +

o5 02 1 5 20

Fawiours fallow-4p Favours haseline
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Review: Substitution treatment of injecting opioid users for prevention of HIV infection

Comparison: 01 Drug use and risk outcomes (follow-up studies)

Outcome: 01 Proportion reporting injecting use

Study Follow-up Baseline RR (random) Weight RR (random)
or sub-category n/N n/N 95% ClI % 95% ClI

01 Controlled studies
Dolan 2003 44/129 82/129 -.— 100.00 0.54 [0.41, 0.71]

02 Cohort studies
Teesson 2006 16/227 177/227 ‘-- 100.00 0.09 [0.06, 0.15]

03 Descriptiv e studies

Camacho 1996 173/326 326/326 L 2 17.59 0.53 [0.48, 0.59]

Chatham 1999 306/425 425/425 [ ] 17.89 0.72 [0.68, 0.76]

Gossop 2000 215/478 296/478 L ] 17.41 0.73 [0.64, 0.82]

King 2000 44/69 59/69 - 16.40 0.75 [0.61, 0.91]

Magura 1991 25/64 64/64 —— 14.75 0.40 [0.29, 0.54]

Schroeder 2006 38/78 78/81 —— 15.96 0.51 [0.40, 0.64]
0.1 0.2 0.5 1 2 5 10

Favourz.follow-14 Favours baseline

Yoov Y
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Review: Substitution treatment of injecting opioid users for prevention of HIV infection

Comparison: 01 Drug use and risk outcomes (follow-up studies)

Outcome: 02 Proportion sharing injecting equipment

Study Follow-up Baseline RR {random) Weight RR (random)
or sub-category n/N n/N 95% C! % 95% ClI

01 Controlled studies
Dolan 2003 26/129 68/129 '.' 100.00 0.38 [0.26, 0.56]

02 Cohort studies
Teesson 2006 5/250 35/250 + 100.00 0.14 [0.06, 0.36]

03 Descriptive studies

Camacho 1996 49/326 196/326 - 16.23 0.25 [0.19, 0.33]
Chatham 1999 98/425 259/425 = 16.73 0.38 [0.31, 0.46]
Gossop 2000 11/478 62/478 —— 12.98 0.18 [0.09, 0.33]
King 2000 7/69 13/69 — 10.72 0.54 [0.23, 1.27]
Grella 1996 104/209 144/209 [ 16.85 0.72 [0.61, 0.85]
Schroeder 2006 4/46 46/81 —— 9.81 0.15 [0.06, 0.40]
Margolin 2003 42/64 76/90 L g 16.69 0.78 [0.64, 0.95]
0.01 0.% 1 10 100

Favours follow-up Favours baseline

Yoov Y
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Review: Substitution treatment of injecting opioid users for prevention of HIV infection

Comparison: 05 Sex-related risk outcomes - substitution treatment versus no substitution treatment

Outcome: 05 Proportion reporting exchanges of sex for drugs or money

Study Substitution No substitution 2R (random) Weight RR (random)
or sub-category n/N n/N 95%.ClI % 95% ClI

01 Controlled studies

02 Cohort studies

Metzger 1993 43/152 47/103 100.00 0.62 [0.45, 0.86]

03 Descriptive studies

Mark 2006 30/120 126/326 + 100.00 0.65 [0.46, 0.91]
0.5

0.2 1 2 5

Favours substitution Favours control
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Review: Subztitution treatment of injecting opioid uzers for prevention of HIV infection
Comparizon. 02 Sex-related risk outcomes (follow-up ludies)
Qutcome: 01 Proportion reporting mutiple 2ex partners

Study Follow-up Baseline RR (random) Weight RR (random)
or sub-category N N 05% Cl % 05% Cl

01 Controlled studies

02 Cohort studies

03 Dezcriptive studies

Camacho 1396 23/328 59/328 —— 18.81 0.35 [0.25, 0.82]
Grella 1596 127/208 173/208 . 1 41.38 0.73 [0.e5, 0.83]
Chatham 1393 108/425 14074235 — 34.83 0.7¢ [0.e], 0.94]
King 2000 1/e8 5/e8 i 4.9 1.40 [0.47, 4.20]

02 05 1 i 5
Favours folow-up ~ Favours bazeline
Yoov Y
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Review: Substtution treatment of injecting opioid users for prevention of HIV infection
Comparison: 05 Sex-related risk outcomes (zubsttution treatment v2 no substitution treatment)
Outcome: 03 Proportion reporting unprotected sex (or use of condomg in half or less of occasions)

Study Substtution No ubsttution RR (random) Weight AR (random)
or sub-category N N 05% Cl . 05% Cl

(1 Controlled sfudies

02 Cohort studies

Metzger 1983 129/152 31/103 R 100.00 0.3 [0.87, 1.06]
03 Descriptive etudies

Stark 199 15/61 463/551 |‘ 100.00 0.8 [0.75, 1.0%]

02 N5 1.7 ]

Favours substtution  Favours control



Study

North America

Williams 1992

Metzger 19934

Chitwood 1995°”

Nelson 2002°

Kerr 200677

Bruneau 2012 (unpublished)
Subtotal: I’=48%, P=0.090

Europe
Van den Berg 2007%°
Judd 2012 (unpublished)
Subtotal: I?=17%, P=0.272

South East Asia (Thailand)
Suntharasamai 2009
Subtotal

$9 & &l gosdl j95 2 5

Effect estimate

Effect astimate
(95% CI)

0.16 (0.02 to 1.30)
0.13 (0.03 t0 0.50)
0.29 (0.09 t0 0.94)
0.56 (0.34100.92)
0.67 (0.42t0 1.10)
0.17 (0.04 10 0.71)
0.38 (0.23 t0 0.65)

0.35 (0.23 to 0.54)
0.79 (0.20t0 3.51)
0.40 (0.221t00.71)

0.78 (0.58 to 1.05)
0.78 (0.58 to 1.05)

[ Overall: 1’=60%, P=0.010

0.46 (0.32 t0 0.67) ]

(95% CI)
o :
-
-
.
—-‘I-—
—
--:l-
~eugE-
0.01 0.1 10
Favours Favours
0sT no OST



Study Effect estimate
(95% Cl)
Vanichseni 2001"! —s.—
Nelson 2002° il
Suntharasamai 2009 -
Bruneau 2012 (unpublished) =
Overall: ’=65%, P=0.036 -
0.01 0.1 1 10
Favours Favours no
Detox Detox or MMT

(Y OY ohKen g 95,1 Ko

Effect estimate
(95% Cl)

1.25(0.80t0 1.94)
1.40 (0.97 t0 2.02)
2.26 (1.72 10 2.98)
0.73 (0.18 t0 2.99)
1.54 (1.05 to 2.26)
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REVIEW doi:10.1111/j.1360-0443.2009.02826.x

Does opioid substitution treatment in prisons
reduce injecting-related HIV risk behaviours? A
systematic review

Sarah Larney

Mational Drug and Alcohol Research Centre, University of MNew South Wales, Sydney, MNEW, Australia

ABSTRACT

Objectives  To review systematically the evidence on opioid substitution treatment (OST) in prisons in reducing
injecting-related human immunodeficiency virus (HIV) risk behaviours. Methods Systematic review in accordance
with guidelines of the Cochrane Collaboration. Electronic databases were searched to identify studies of prison-based
opioid substitution treatment programmes that included assessment of effects of prison OST on injecting drug use,
sharing of needles and syringes and HIV incidence. Published data were used to calculate risk ratios for outcomes of
interest. Risk ratios were not pooled due to the low number of studies and differences in study designs. Results  Five
studies were included in the review. Poor follow-up rates were reported in two studies, and representativeness of the
sample was uncertain in the remaining three studies. Compared to inmates in control conditions, for treated inmates
the risk of injecting drug use was reduced by 55-75% and risk ol needle and syringe sharing was reduced by 47-73%.
No study reported a direct effect of prison OST on HIV incidence. Conclusions There may be a role for OST in
preventing HIV transmission in prisons, but methodologically rigorous research addressing this question specifically is
required. OST should be implemented in prisons as part of comprehensive HIV prevention programmes that also
provide condoms and sterile injecting and tattooing equipment.

Keywords Buprenorphine, heroin dependence, HIV, methodone, prisons, review.
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RESEARCH REPORT doi:10.1111/j.1360-0443, 200802249 %

Key findings from the WHO collaborative study on
substitution therapy for opioid dependence and
HIV/AIDS

Peter Lawrinson, Robert Ali, Aumphornpun Buavirat, Sithisat Chiamwongpaet,
Sergey Dvoryak, Boguslaw Habrat, Shi Jie, Ratna Mardiati, Azarakhsh Mokvi,
Jacek Moskalewicz, David Newcombe, Vladimir Poznyak, Emilis Subata,
Ambrose Uchtenhagen, Diah 5. Utami, Robyn Vial & Chengzheng Zhao

Discipline of Pharmacclogy, The University of Adelaide, World Healtth Crganization Cellaborating Certre for Ressarch in the Treatment of Cirug and Alcohal
Froblerns, Australia

Addiction 2008, 103, 1484-1492
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Gender (% male)

93.7% male

Age

36.99 (18-63)+10.83

Years of education (mean,
range)

10.44 (0-19) +3.56

Full time employment rate 29%
Marital status (% married) 30%

Mean age of first opioid 19.77 (9-40) +4.99
use ' '
Heroin as main drug of 2304,

abuse
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Opioid Receptor Agonists

e Commonly used opioid agonists for pain relief
include morphine, hydromorphone (Dilaudid),
codeine, meperidine (Demerol), oxycodone
(OxyContin), buprenorphine (Buprenex),
hydrocodone (Robidone), tramadol (Ultram),
and fentanyl (Durogesic). Heroin is used as a
street drug. Methadone is used both for pain
management and for treatment of opiate
addiction.



PHARMACOLOGIC ACTIONS

* Methadone and buprenorphine are absorbed
rapidly from the Gl tract. Hepatic first-pass
metabolism significantly afects the
bioavailability of each of the drugs but in
markedly diferent ways. For methadone,
hepatic enzymes reduce the bioavailability of
an oral dosage by about half, an effect that is
easily managed with dosage adjustments



For buprenorphine,first-pass intestinal
and hepatic metabolism eliminates oral
bioavailability almost completely. When
used in opioid detoxification,
buprenorphine is given sublingually in
either a liquid or a tablet formulation




The peak plasma concentrations of oral
methadone are reached within 2to 6
hours, and the plasma half-life initially is 4
to 6 hours in opioid-naive persons and 24
to 36 hours after steady dosing of any type
of opioid. Methadone is highly protein
bound and equilibrates widely throughout
the body, which ensures little postdosage
variation in steady-state plasma
concentrations.
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* Elimination of a sublingual dosage of
buprenorphine occurs in two phases: an initial
phase with a half-life of 3 to 5 hours and a
terminal phase with a half-life of more than 24
hours. Buprenorphine dissociates from its
receptor binding site slowly, which permits an
every-other-day dosing schedule.
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* Methadone acts as pure agonists at p-opioid
receptors and has negligible agonist or
antagonist activity at k- or 6-opioid receptors.
Buprenorphine is a partial agonist at
ureceptors, a potent antagonist at k-receptors,
and neither an agonist nor an antagonist at
dreceptors.



Methadone

* Methadone is used for short-term detoxification
(7 to 30 days), long-term detoxification (up to 180
days), and maintenance (treatment beyond 180
days) of opioid-dependent individuals. For these
purposes, it is only available through desighated
clinics called methadone maintenance treatment
programs (MMTPs) and in hospitals and prisons.
Methadone is a schedule Il drug, which means
that its administration is tightly governed by
specific federal laws and regulations.



Enrollment in a methadone program reduces
the risk of death by 70 percent; reduces illicit
use of opioids and other substances of abuse;
reduces criminal activity; reduces the risk of
infectious diseases of all types, most
importantly HIV and hepatitis B and C infection;
and in pregnant women, reduces the risk of
fetal and neonatal morbidity and mortality. The
use of methadone maintenance frequently
requires lifelong treatment.



* Some opioid-dependence treatment programs
use a stepwise detoxification protocol in
which a person addicted to heroin switches
first to the strong agonist methadone; then to
the weaker agonist buprenorphine; andfinally
to maintenance on an opioid receptor
antagonist, such as naltrexone (ReVia).
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e Data pooled from many reports indicate that
methadone is more efective when taken at
dosages in excess of 60 mg a day. The
analgesic efects of methadone are sometimes
used in the management of chronic pain when
less addictive agents are ineffective.



Pregnancy

Methadone maintenance, combined with
effective psychosocial services and regular
obstetric monitoring, significantly improves
obstetric and neonatal outcomes for women
addicted to heroin. Enrollment of a heroin-
addicted pregnant woman in such a maintenance
program reduces the risk of malnutrition,
infection, preterm labor, spontaneous abortion,
preeclampsia, eclampsia, abruptio placenta, and
septic thrombophlebitis.
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 The dosage of methadone during pregnancy
should be the lowest efective dosage, and no
withdrawal to abstinence should be attempted
during pregnancy. Methadone is metabolized
more rapidly in the third trimester, which may
necessitate higher dosages. To avoid potentially
sedating post dose peak plasma concentrations,
the daily dose can be administered in two divided
doses during the third trimester. Methadone
treatment has no known teratogenic effects.



Neonatal Methadone Withdrawal
Symptoms

* Withdrawal symptoms in newborns frequently include
tremor, a high-pitched cry, increased muscle tone and
activity ,poor sleep and eating, mottling, yawning,
perspiration, and skin excoriation. Convulsions that
require aggressive anticonvulsant therapy may also
occur. Withdrawal symptoms may be delayed in onset
and prolonged in neonates because of their immature
hepatic metabolism. Women taking methadone are
sometimes counseled to initiate breastfeeding as a
means of gently weaning their infants from methadone
dependence, but they should not breastfeed their
babies while still taking methadone.



Buprenorphine

* |Inducting and stabilizing a patient on buprenorphine is
analogous to inducting and stabilizing a patient on
methadone except that, as a partial agonist,
buprenorphine has the potential to cause precipitated
withdrawal in patients who have recently taken full
agonist opioids. Thus, a patient must abstain from the
use of short-acting opioids for 12 to 24 hours before
starting buprenorphine and from longer acting opioids
such as methadone for 24 to 48 hours or longer. The
physician must assess the patient clinically and
determine that the patient is in mild to moderate
opioid withdrawal with objectively observable
withdrawal signs before initiating buprenorphine.
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* |[n most instances, a relatively low dose of
buprenorphine (2 to 4 mg) can then be
administered with additional doses givenin 1
to 2 hours if withdrawal signs persist. The goal
for the first 24 hours is to suppress withdrawal
signs and symptoms, and the total 24hour
dose to do so can range from 2 to 16 mg on

the first day



* The most common adverse effects of opioid
receptor agonists are lightheadedness,
dizziness, sedation, nausea, constipation,
vomiting, perspiration, weight gain, decreased
libido, inhibition of orgasm, and insomnia or
sleep irregularities.



Overdosage

* The acute efects of opioid receptor agonist
overdosage include sedation, hypotension,
bradycardia, hypothermia, respiratory
suppression, miosis, and decreased Gl
motility. Severe efects include coma, cardiac
arrest, shock, and death.



 The risk of overdosage is greatest in the
induction stage of treatment and in persons with
slow drug metabolism caused by preexisting
hepatic insuficiency. Deaths have been caused
during the first week of induction by methadone
dosages of only 50 to 60 mg a day. The risk of
overdosage with buprenorphine appears to be
lower than with methadone. However, deaths
have been caused by use of buprenorphine in
combination with benzodiazepines.



Withdrawal Symptoms

e Abrupt cessation of methadone use triggers
withdrawal symptoms within 3 to 4 days,
which usually reach peak intensity on the sixth
day. Withdrawal symptoms include weakness,
anxiety, anorexia, insomnia, gastric distress,
headache, sweating, and hot and cold ashes.
The withdrawal symptoms usually resolve
after 2 weeks. However, a protracted
methadone abstinence syndrome is possible
that may include restlessness and insomnia
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 The withdrawal symptoms associated with
buprenorphine are similar to, but less marked
than, those caused by methadone. In
particular, buprenorphine is sometimes used
to ease the transition from methadone to
opioid receptor antagonists or abstinence
because of the relatively mild withdrawal
reaction associated with discontinuation of
buprenorphine



DRUG-DRUG INTERACTIONS

* Opioid receptor agonists can potentiate the
CNS-depressant efects of alcohol,
barbiturates, benzodiazepines, other opioids,
low-potency dopamine receptor antagonists,
tricyclic and tetracyclic drugs, and MAOIs
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* Carbamazepine (Tegretol), phenytoin
(Dilantin), barbiturates, rifampin (Rimactane,
Rifadin), and heavy long-term consumption of
alcohol may induce hepatic enzymes, which
may lower the plasma concentration of
methadone or buprenorphine and thereby
precipitate withdrawal symptoms
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 Competitive inhibition of methadone or
buprenorphine metabolism after short-term use
of alcohol or administration of cimetidine
(Tagamet), erythromycin, ketoconazole (Nizoral),
fluoxetine (Prozac), fluvoxamine (Luvox),
loratadine (Claritin), quinidine (Quinidex), and
alprazolam (Xanax) may lead to higher plasma
concentrations or a prolonged duration of action
of methadone or buprenorphine. Medications
that alkalinize the urine may reduce methadone
excretion.



* Methadone maintenance may also increase
plasma concentrations of desipramine
(Norpramin, Pertofrane) and fluvoxamine.



Methadone

* Methadone is supplied in 5-, 10-, and 40-mg
dispersible scored tablets; 40-mg scored
wafers; 5-mg/5-mL, 10-mg/5-mL, and 10-
mg/mL solutions; and a 10-mg/mL parenteral
form. In maintenance programs, methadone is
usually dissolved in water or juice, and dose
administration is directly observed to ensure
compliance
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* Forinduction of opioid detoxification, an
initial methadone dose of 15 to 20 mg will
usually suppress craving and withdrawal
symptoms. However, some individuals may
require up to 40 mg a day in single or divided
doses. Higher dosages should be avoided
during induction of treatment to reduce the
risk of acute toxicity from overdosage.
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* Over several weeks, the dosage should be
raised to at least 70 mg a day. The maximum
dosage is usually 120 mg a day, and higher
dosages require prior approval from
regulatory agencies. Dosages above 60 mg a
day are associated with much more complete
abstinence from use of illicit opioids than are
dosages less than 60 mg a day
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* The duration of treatment should not be
predetermined but should be based on
response to treatment and assessment of
psychosocial factors. All studies of methadone
maintenance programs endorse long-term
treatment (i.e., several years) as more efective
than shortterm programs (i.e., less than 1
year) for prevention of relapse into opioid
abuse.



Buprenorphine

* Buprenorphine is supplied as a 0.3-mg/mL
solution in 1-mL ampules. Sublingual tablet
formulations of buprenorphine containing
buprenorphine only or buprenorphine
combined with naloxone in a 4:1 ratio are
used for opioid maintenance treatment.
Buprenorphine is not used for short-term
opioid detoxification. Maintenance dosages of
8 to 16 mg thrice weekly have efectively
reduced heroin use.









