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Abstract

Background—Benzodiazepine (BZD) use disorders are a common clinical problem among 

methadone maintenance treatment patients and have adverse effects on clinical outcomes.

Objectives—To evaluate gabapentin for the outpatient treatment of BZD abuse or dependence in 

methadone maintenance patients.

Methods—Participants (n=19) using BZDs at least 4 days per week were enrolled into an eight-

week randomized double-blind placebo-controlled outpatient pilot trial. All participants received a 

manual-guided supportive psychotherapy aimed to promote abstinence. Study medication was 

titrated over a two-week period to a maximum dose of gabapentin 1200 mg or placebo three times 

a day. BZD use was assessed using urine toxicology confirmed self-report. BZDs were not 

provided as part of study participation; participants were provided guidance to gradually reduce 

BZD intake.

Results—Sixteen participants had post-randomization data for analysis. Retention at week eight 

was 50%. The mean dose of gabapentin achieved by titration was 2666 mg/day (SD=±1446). 

There were no significant between group differences on BZD use outcomes (amount BZD per day 

(Mann-Whitney U = 27, p = .745), abstinent days per week (U = 28, p = .811)) and CIWA-BZD 

scale (U = 29.0, p = .913). One participant in the gabapentin group discontinued study medication 

because of peripheral edema. Two participants in the placebo group requested admission for 

inpatient detoxification treatment.
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Conclusion—Gabapentin was not found to differ from placebo, although the small sample 

recruited for this trial may have limited the ability to detect a difference.

INTRODUCTION

Benzodiazepine (BZD) abuse and dependence is a serious clinical problem in the methadone 

maintenance treatment population. Estimates of the prevalence of BZD use disorders among 

methadone maintenance treatment (MMT) patients, range from 21% to 66% (1–7), with 

roughly half of patients starting BZD use after entering MMT (8). MMT patients with a 

BZD use disorder are more likely to be using other drugs, including heroin, engage in high 

risk behaviors, and have increased rates of depression, anxiety, and global psychopathology 

(1, 4, 9). Women in MMT who misuse BZDs during pregnancy have babies of significantly 

lower birth weight than those women who do not (10). MMT patients with BZD use 

disorders have an 8-fold likelihood of death compared to other MMT patients (11) and 

BZDs are also likely to contribute to deaths from methadone toxicity in patients receiving 

MMT (12, 13). In summary, BZD use disorders in MMT programs is widespread and is 

associated with a negative impact on treatment outcomes (14, 15). Despite the risk of BZD 

use problems on MMT patients, no clearly effective strategy for managing this clinical 

problem has been developed.

Gamma-aminobutyric acid (GABA) type A receptors are a family of ligand-gated ion 

channels responsible for inhibitory regulation of the central nervous system. BZDs bind 

directly to a specific modulatory site that is present on GABAA receptors (16, 17), which 

enhances the effect of the inhibitory neurotransmitter, but does not open the chloride channel 

in the absence of GABA. Chronic exposure to BZDs leads to alterations of GABAergic 

neurotransmission, which are manifested as the symptoms of tolerance, dependence and 

withdrawal. The mechanism of these changes is unclear, and may involve alterations in the 

expression of individual GABAA receptor subtypes (18), but are known to be linked to the 

dose and duration of BZD use (19). While the direct effects of BZDs are GABA-related, the 

withdrawal syndrome may be in part be mediated by calcium channel (20) and glutamatergic 

(21) mechanisms. In addition, neuroendocrine pathways, including regulation of the 

hypothalamo-pituitary-adrenocortical axis by corticotropin-releasing factor, may be involved 

in the mechanism of BZD dependence (22).

Research studying the management of discontinuation of therapeutic BZD treatment has 

generally supported the approach of a slow, gradual taper (23). For patients with BZD 

dependence, a consensus exists that gradual taper is preferred to abrupt discontinuation (24). 

Small clinical trials have tested propranolol (25, 26), buspirone (27), and progesterone (28) 

without any clear evidence of efficacy. Hydroxyzine can reduce anxiety symptoms 

associated with a BZD taper (29). Carbamazepine has shown promise as an adjunct to 

gradual taper of BZDs (30). Trazodone and valproate were associated with improved 

abstinence rates, but had no effect on withdrawal symptoms (31). Cyamemazine, an 

anxiolytic antipsychotic agent, has shown promise as a treatment for the BZD withdrawal 

syndrome (32). The use of a slow infusion of the BZD antagonist flumazenil has been shown 

to be feasible (33), but carries a high risk of seizures (34). No clearly effective 

pharmacotherapy for the treatment of BZD use disorder has been identified (24).

Mariani et al. Page 2

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



As for the specific circumstance of managing MMT patients with a BZD use disorder, 

limited research has been conducted. Potential treatment interventions that have been 

investigated, including BZD maintenance (6, 35) contingency reinforcement (36–38), and 

slow outpatient detoxification (39) have not been accepted into clinical practice. The optimal 

strategy for the treatment of BZD use disorders in MMT patients remains unknown.

Gabapentin was initially synthesized as a structural analogue of the neurotransmitter GABA 

(40), and while it is not a GABA-mimetic agent (41), it has been shown to increase synaptic 

GABA levels (42, 43). Gabapentin binds to the α2δ-1 and α2δ-2 subunits of voltage-gated 

calcium channels (44–46) and inhibits calcium currents (47–49), which leads to attenuation 

of postsynaptic excitability (50, 51). Gabapentin is not appreciably metabolized in humans, 

does not bind to plasma proteins or induce hepatic enzymes, and is eliminated by renal 

excretion as an unchanged drug. It has limited abuse potential, few side effects, does not 

require blood monitoring, and does not affect the hepatic metabolism of other medications 

(52, 53). Even without titration, gabapentin is well tolerated (54, 55) at doses of 3,600 

mg/day (56). Gabapentin has been shown to have generally mild effects on cognition (57–

60). Gabapentin has anxiolytic (61, 62) and sedating properties (63), which may alleviate the 

symptoms associated with a reduction in BZD dose and make the achievement of reduction 

in use or abstinence more likely.

Gabapentin has been studied for the treatment of a variety of substance use disorders. Most 

promising, gabapentin has been for the treatment of alcohol use disorder (64–67) and 

cannabis use disorder (68). Given the promise that gabapentin has shown for alcohol use 

problems, and the similar pharmacodynamics properties of BZDs and alcohol, gabapentin 

could potentially have efficacy as a treatment for BZD.

We hypothesized that MMT patients with a BZD use disorder would have difficulty in 

reducing or discontinuing BZD use because of craving, anxiety, and sleep disturbance 

symptoms that accompany reduction in BZD use, and that gabapentin would help ameliorate 

those symptoms and promote achievement of abstinence from BZDs. The neuroinhibitory 

effects of gabapentin, its favorable pharmacokinetic and safety profile, make it a promising 

candidate medication to study for the treatment of BZD use disorder. Therefore, we 

conducted a pilot randomized controlled clinical trial comparing the efficacy of gabapentin 

to placebo in treating BZD abuse and dependence in MMT patients. The goal was to select a 

population of individuals in MMT with BZD use disorder who were appropriate for 

outpatient management, where study medication was provided, but BZD supply remained 

the participants responsibility.

METHODS

Study Design

The study took place at Narco Freedom: Bridge Plaza Treatment and Rehabilitation Clinic in 

Long Island City, NY February 1, 2007 through September 21, 2010. Bridge Plaza is an 

outpatient clinic that offers substance abuse and methadone maintenance treatment to 

approximately 440 patients.
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Subjects

The Institutional Review Board of the New York State Psychiatric Institute approved this 

research protocol and all participants provided informed consent prior to study enrollment. 

Participation was confidential and voluntary and information was never shared with 

counselors or the remaining staff at the clinic. All of the participating individuals were 

receiving methadone treatment at Bridge Plaza at the time of the study. Ninety-five potential 

participants were screened. Participants were 19 men and non-pregnant women between the 

ages of 18–65 who met DSM-IV criteria for current benzodiazepine abuse or dependence, 

and opioid dependence, and werebeing treated for opioid dependence with methadone (see 

table 1.) Participants reported using benzodiazepines an average ≥ 4 days per week over the 

past 28 days and were seeking treatment for benzodiazepine abuse or dependence. Exclusion 

criteria included: 1) Any Axis I psychiatric disorder as defined by DSM-IV-TR that were 

unstable or would be disrupted by study medication or by an effort to discontinue 

benzodiazepines; 2) Acute physiological benzodiazepine withdrawal or a history of seizures 

during alcohol or sedative-hypnotic withdrawal; 3) Participants with cocaine dependence as 

their primary substance use disorder diagnosis; 4) Participants with unstable physical 

disorders or impaired kidney function; 5) Prescribed psychotropic medications, other than 

methadone or medications prescribed for pain syndromes that would be disrupted by study 

medication or by an effort to discontinue benzodiazepines; 6) Anticonvulsants prescribed for 

pain syndromes; 7) Known sensitivity to gabapentin; 8) Individuals who had exhibited 

suicidal or homicidal behavior within the past two years or had current active suicidal 

ideation; 9) Individuals physiologically dependent on any other drugs (excluding nicotine, 

caffeine, methadone); 10) Individuals currently prescribed gabapentin; 11) Individuals 

requiring pharmacological detoxification from BZDs in the past year and are unlikely to be 

able to tolerate taper off of benzodiazepines.

Treatment

Ninety-five participants were screened for study participation and 19 were enrolled (see 

Figure 1). Participants were randomly allocated (1:1) to receive gabapentin or placebo 

stratified by the presence of comorbid anxiety disorders (panic disorder, social phobia, 

generalized anxiety disorder, obsessive-compulsive disorder, or post-traumatic stress 

disorder.) Recruitment was unbalanced (gabapentin n=8; placebo n=11) as an artifact of 

randomization. Gabapentin doses were gradually titrated from 400 mg three times daily to 

1200 mg three times daily over a two week period. All capsules (placebo and gabapentin) 

were over-capsulated with riboflavin to assess compliance. The placebo group had a dosing 

schedule identical to the gabapentin group. This was a maximum tolerated dose study and 

dose reductions for tolerability problems were made by the research psychiatrist. All 

participants had to take a minimum of gabapentin/placebo 400 mg three times a day to 

remain in the study.

Pill counts were performed at each visit as a measure of compliance. Patients were 

compensated $10 per visit to return their pill bottle with any unused pills; compensation was 

not tied to ingesting the pills. A structured interview covering the time period since the last 

visit will account for every scheduled dose of medication.
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All participants had a weekly individual psychotherapy session with the research psychiatrist 

using a structured compliance enhancement manual designed for pharmacotherapy trials in 

subjects with substance use disorders (69). The goal of compliance enhancement therapy 

was to provide abstinence-focused supportive treatment as well as consistency between 

treatment groups. Sessions were structured and focused on setting abstinence from 

benzodiazepine use as a goal, patient compliance, and current functioning. The plan to taper 

from BZDs was developed in the first session. The plan for tapering benzodiazepine use was 

individually determined in a collaborative effort between the research psychiatrist and the 

participant. The target rate of taper recommended to participants was 25% per week. No 

BZDs were provided by study staff; participants continued to obtain BZDs from their own 

sources, prescribed or non-prescribed. Weekly assessments for benzodiazepine withdrawal 

included vital signs, rating scales, and the clinical interview by the research psychiatrists. 

The rescue plan for all patients was referral for emergency inpatient detoxification. Study 

exit criteria included development of serious psychiatric symptomatology, clinically 

significant symptoms of benzodiazepine withdrawal, clinically significant worsening of 

benzodiazepine use, pregnancy. Vital signs (heart rate and blood pressure) and side effects 

were monitored at each visit. Urine toxicology was conducted on a weekly basis.

Measures

Benzodiazepine use was measured by urine confirmed self-report. Urine toxicology testing 

and a Timeline Followback calendar procedure was completed each week and urine 

toxicology screens were used to corroborate self-report. Benzodiazepine withdrawal 

symptoms were measured each week using the Clinical Institute Withdrawal Assessment-

Benzodiazepines (CIWA-B) (70).

Data Analyses

Group differences with respect to BZD use outcomes and CIWA-BZD outcome were 

analyzed using independent-samples Mann-Whitney U tests. We compared baseline to last 

week as a paired sample in the gabapentin group using Wilcoxon signed ranks tests. Means 

and standard deviations were calculated and reported for BZD use outcome and CIWA-BZD 

outcome using the differences between baseline and last week in the gabapentin group.

RESULTS

No significant between group differences on BZD use outcomes (amount BZD per day 

(Mann-Whitney U=27, p=.745), abstinent days per week (U=28, p=.811)) and CIWA-BZD 

scale (U=29.0, p=.913). Figure 1 displays the medians in each group at baseline and end of 

study; participants in both groups reduced their intake of BZD as compared to baseline. In 

the gabapentin group, the mean dose achieved was 2666 mg/day (SD=±1446). Overall 

retention at week eight was 50%. 10 participants (53%) met criteria for a substance-

independent anxiety disorder. One gabapentin group participant discontinued study 

medication because of peripheral edema; two participants in the placebo group voluntarily 

sought admission for inpatient detoxification treatment. Over the study period, participants 

in the gabapentin group increased their abstinent days per week from 0.3 to 2.3 (SD=3.1; Z 

= −1.4, p=.16), significantly decreased their daily use of benzodiazepine by 4.0 mg per day 
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(in lorazepam equivalents) (SD=4.0; Z = −2.2, p=.03), an 80.1% reduction (see Figure 2), 

and had mean reduction in CIWA-BZD scale scores of 5.7 (SD= 6.8; Z = −1.8, p=.08).

Adverse symptoms were reported by all six participants assigned to gabapentin, with fatigue 

(3 participants), somnolence (5 participants), and dizziness (4 participants) as the most 

common complaints. Five of the ten participants in the placebo group reported side effects, 

with fatigue (2 participants) and somnolence (2 participants) as the most common 

complaints.

DISCUSSION

There were no significant differences between gabapentin and placebo in changes in 

benzodiazepine use, although statistical power was limited due to the small sample size. 

Participants in both treatment groups reduced their use of BZDs as compared to baseline. 

The outpatient model of treatment for BZD use disorders tested here, in which study 

participation did not provide any BZDs, was found to be feasible. No patients removed from 

trial for BZD withdrawal related complications. MMT patients provided a convenient 

sample for recruitment, but may be a more difficult to treat population because of 

comorbidity and lack generalizability. The high rate of anxiety disorders (47%) suggests a 

possible association with risk for developing BZD use disorder. Gabapentin in divided doses 

of 3600 mg daily was well tolerated by methadone maintenance patients with 

benzodiazepine abuse or dependence. An outpatient clinical trial that does not provide BZDs 

is a feasible approach for studying potential pharmacotherapies for BZD use disorders. An 

adequately powered double-blind trial is required to further evaluate the utility of gabapentin 

in treating benzodiazepine use disorder. Recruitment from more than one program 

simultaneously is likely to be required to reach an adequate sample size.

The options for the clinical management of MMT patients with BZD use disorders are 

limited. MMT patients using BZDs are typically identified by urine toxicology and clinical 

observation (i.e., patient appears sedated or intoxicated). Patients who are identified to have 

BZD use disorders are either referred for inpatient detoxification or instructed to stop using 

BZDs. Often MMT programs will place patients with BZD use disorders on probation with 

the contingency of being discontinued from MMT for persistent BZD use. A confounding 

issue is the source of BZDs. BZDs can be obtained from licit or illicit sources or a 

combination of both. Not infrequently, MMT patients with BZD use disorders obtain 

prescriptions for BZDs, which then places the MMT program in the difficult position of 

second-guessing the prescription-writer as to the “legitimacy” of the indication for the use of 

BZDs. This is a particularly difficult management problem since a subset of BZD-using 

MMT patients are likely to have comorbid anxiety disorders that could potentially benefit 

from BZD therapy. Additionally, patients in MMT who use BZDs as prescribed for an 

appropriate psychiatric disorder can come under suspicion by the clinical staff and be 

inappropriately pressured to discontinue therapeutic BZD use.

Given the public health consequences of BZD use disorders on MMT outcomes, more 

research is needed to determine the optimal management of BZD use disorders in MMT 

patients. With limited statistical power this study was unable to answer the question as to 
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whether gabapentin is a potential treatment for individuals with BZD use disorder in MMT. 

However, the novel study design, an outpatient test of a medication to facilitate BZD taper, 

with no BZD provided by study participation, was found to be feasible.
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Figure 1. 
Participants’ progress through the screening, entry, randomization and medication phases of 

the treatment trial
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Figure 2. 
Median Change in Benzodiazepine Use (Equivalent Lorazepam mg Per Day). Comparison 

of the experimental and placebo groups in the mean amount of benzodiazepine used per day 

calculated over the week prior to study entry (baseline) and the last week of study 

participation (end of study).
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Table 1

Participant Characteristics

Gabapentin(n = 8) Placebo(n = 11) Statistic

Age 40 37 t = −.631, df= 17, p=.53

Male 75% 73% Fisher’s exact = 1.0

White 50% 64% Fisher’s exact = .66

Unmarried 50% 91% Fisher’s exact = .11

Employed 0% 20% χ2 = .15

Years education 11.5 (±2.0) 12.4 (±1.5) t = 1.1; df= 16; p=.29
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