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Abstract: In an attempt to develop a new opiate detoxification

approach, the authors assessed the efficacy of buspirone in the

treatment of acute heroin withdrawal. Buspirone, a drug interacting

with the serotonergic system, was selected because there is evidence

that a decrease in serotonergic neurotransmission may be involved

in opiate withdrawal symptoms.

Twenty-nine hospitalized heroin addicts were randomized to 4

groups: (1) placebo; (2) methadone; (3) buspirone 30 mg daily; (4)

buspirone 45 mg daily. The double-blind trial started in all patients

with a 5-day methadone stabilization period ending with a 30-mg

dose. This was followed from days 6 through 12 by placebo in

group 1 and by a methadone taper in group 2. Because of its delayed

action, buspirone was started on day 1 in groups 3 and 4 and was

continued, after methadone discontinuation, through day 12. On day

13, drugs and placebo were discontinued and patients were

observed through day 14. Withdrawal symptoms were assessed

with the ‘‘Subjective Opiate Withdrawal Scale’’ (SOWS) and the

‘‘Objective Opiate Withdrawal Scale’’ (OOWS).

The SOWS and OOWS scores were significantly higher in the

placebo group than in the methadone, buspirone 30 mg, and

buspirone 45 mg groups. There were no significant differences in

SOWS or OOWS scores when the methadone group was compared

with each of the two buspirone groups or when the two buspirone

groups were compared with one another.

In conclusion, buspirone, a nonopiate drug with no abuse po-

tential, a safe side effect profile and no withdrawal symptoms, at

doses of 30 and 45 mg, was as effective as a methadone taper in

alleviating the withdrawal symptoms of heroin addicts stabilized

for 5 days with, and then withdrawn from, methadone. The use of

buspirone could be particularly helpful in outpatient settings where

the duration of the methadone taper recommended for detoxifica-

tion can be lengthy.

(J Clin Psychopharmacol 2005;25:230–236)

Dependence on opioids is a major public health problem

because of its association with criminality and law en-

forcement costs, as well as increased mortality and health-

care costs resulting in part from the transmission of HIV and

hepatitis C. Managed withdrawal is a required first step for

long-term drug-free treatment and should be a part of any

comprehensive treatment program.

For many years, methadone and clonidine have been

the mainstay of treatment for the relief of withdrawal

symptoms that become manifest upon cessation of opiate

use. Methadone is effective in alleviating withdrawal symp-

toms but its use has been limited by government restrictions.

The discovery of the capacity of the a2-adrenergic agonist,

clonidine, to alleviate some of the withdrawal symptoms led

to its widespread use. Clonidine is not an opioid drug but it

has disadvantages. It is not effective in the alleviation of

muscle aches, insomnia, or drug craving.1,2 It also produces

sedation and hypotension, limiting its use to normotensive

individuals. Problems associated with methadone and clo-

nidine use led to the exploration of other approaches that

have included rapid and ultra rapid detoxification techniques

or the use of the partial opioid agonist buprenorphine. None

of these approaches has been thoroughly evaluated, none has

been deemed to be problem-free, and none has gained wide

acceptance yet. In a recent review of the use of buprenor-

phine for the management of opioid withdrawal for example,

Gowing et al3 concluded that many aspects of treatment

protocol and relative effectiveness of this drug need to be

investigated further. The search for alternative approaches

should thus continue.

It has been suggested that the serotonergic system may

be involved in opiate withdrawal symptoms.4–6 A variety of

evidence indicates that the hyperactivity of locus coeruleus

neurons is an important substrate of opiate withdrawal. Some

studies indicate that this hyperactivity is primarily mediated

through an increased excitatory amino acid input to these

cells7 and that 5-HT attenuates this excitatory amino acid–

induced hyperactivity.8 This led Akaoka and Aston-Jones6 to

study the efficacy of 5-HT agents in the attenuation of locus

coeruleus hyperactivity during naloxone-precipitated with-

drawal in rats chronically exposed to morphine. They ob-

served a significant reduction in the firing rates of individual

locus coeruleus neurons in animals treated with the 5-HT re-

leaser/reuptake inhibitor D-fenfluramine, and with the 5-HT
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blockers fluoxetine and sertraline. An increase in 5-HT

function might be particularly indicated during withdrawal

from opiates because there is preclinical evidence both from

analyses of brain tissue levels9 and from microdialysis of the

dorsal raphe nucleus of freely behaving rats10 that morphine

discontinuation is accompanied by a decrease in 5-HT.

Buspirone, an azipirone, is used primarily as an an-

xiolytic agent. It interacts with a multiplicity of receptors but

is believed to exert most of its clinical effects by enhancing

serotonergic activity after a few days of use and receptor

adaptation.11 There is recent evidence from a study per-

formed in rhesus monkeys maximally dependent on mor-

phine that buspirone attenuates, in a dose-dependent manner,

the withdrawal symptoms resulting from the interruption of

morphine administration.12

In a pilot study, we evaluated the efficacy of buspirone

in the alleviation of the withdrawal symptoms experienced

by heroin addicts and methadone maintained patients fol-

lowing cessation of heroin or methadone use.13 In this pilot

study, patients received for 5 days methadone doses that

were decreased to 30 mg. They were maintained on this dose

for 3 additional days. Following this stabilization period,

methadone was discontinued and patients randomly assigned

to buspirone (30 mg daily) or placebo treatment for 9 days.

Buspirone was found to be more effective than placebo in

attenuating the objective and subjective symptoms that

follow cessation of opiate use, but it took a few days for

its antiwithdrawal efficacy to become manifest.

In the present study, buspirone efficacy was compared

with that of tapering doses of an established opioid anti-

withdrawal agent, methadone, as well as to that of a placebo.

Instead of 1 dose, 2 daily doses of buspirone were studied,

the 30-mg dose used in the pilot study and a 45-mg dose.

In addition, buspirone was started at the beginning of the

methadone stabilization period to maximize its effects after

methadone discontinuation when withdrawal symptoms reach

their peak in untreated patients.

MATERIALS AND METHODS

Subjects
Participating patients were hospitalized male chronic

opiate users. To be enrolled in the study, patients were

required to have: (1) fulfilled DSM-IV diagnostic criteria for

opioid dependence; (2) used heroin daily for at least the prior

6 months with claimed heroin use of at least 2.5 g/wk; (3)

physical dependence on opiates as determined by history and

observation; (4) admission urine samples demonstrating

heroin use; and (5) expressed willingness to participate in

a randomized, double-blind, placebo-controlled study for

14 days.

Exclusionary criteria included the following: (1)

current or past Axis I psychiatric disorder other than opioid

dependence; (2) evidence of significant neurologic, gastro-

intestinal, hepatic, cardiovascular, renal, endocrine, or hema-

tologic disease; and (3) seropositive status for the human

immunodeficiency virus.

Written informed consent was obtained after complete

description of the study.

Study Design
Upon entry into the study, subjects were randomly

assigned to double-blind treatment in one of the following

groups: group 1, placebo; group 2, methadone taper; group

3, daily buspirone dose of 30 mg; group 4, daily buspirone

dose of 45 mg.

Methadone was dispensed in liquid form and a liquid

placebo was given to subjects who did not undergo the

methadone taper. Buspirone was given in opaque capsules.

Identically looking placebo capsules were given to subjects

who did not receive buspirone.

A pictorial of the medication design is displayed in

Figure 1. The trial lasted 12 days and started in all patients

with a 5-day methadone stabilization period. On the last

3 stabilization days, the methadone dose was 30 mg. The

medication schedule for the 4 groups differed in the fol-

lowing ways:
� Group 1: Treatment was limited to the methadone stabi-

lization period. From day 6 through day 12, patients re-

ceived a liquid placebo. Placebo capsules were given from

day 1 through day 12. Treatment was stopped on day 13.
� Group 2: Following the 5-day methadone stabilization

period, methadone was decreased to 20 mg from day 6

through day 8 and to 10 mg from day 9 through day 12. It

was discontinued on day 13. Placebo capsules were given

from day 1 through day 12.
� Group 3: Methadone was discontinued on day 6 and a

liquid placebo was given from day 6 through day 12.

Buspirone was started on the first day of methadone

administration. Subjects received 15 mg on day 1, 30 mg

from day 2 through day 11, and 15 mg on day 12.

Treatment was stopped on day 13.
� Group 4: Methadone was discontinued on day 6 and a

liquid placebo was given from day 6 through day 12.

Buspirone was started on the first day of methadone

administration. Subjects received 15 mg on day 1, 30 mg

on days 2, 3, and 4, 45 mg from day 5 through day 10, 30

mg on day 11, and 15 mg on day 12. Treatment was

stopped on day 13.

After drugs and placebo were discontinued, all patients

underwent a period of observation on days 13 and 14.

Clinical Assessments
The severity of withdrawal symptoms was measured

daily at 1:00 PM. Measurements were made on experimental
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