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Background: Alcohol and tobacco use disorders are pervasive health problems without
adequate treatment. Gabapentin has been used for different psychiatric disorders, including
addiction.

Methods: In this article, the use of gabapentin for the treatment of alcohol and tobacco use
disorders is reviewed. Accordingly, a database search of PubMed was performed (January 1,
1983—August 31, 2017), using the search terms “gabapentin” AND “alcohol” OR “tobacco”.
Animal and human studies written in English were included. A total of 426 records were
identified, and 40 articles met eligibility criteria and were included in this review. The main
reasons for exclusion were gabapentin was not the intervention of interest or the study
population did not have alcohol/tobacco abuse issues. Additionally, 28 references were
included in the Introduction, for a total of 68 references. The success of gabapentin for
treating alcohol/tobacco use problems was determined by calculating the success rate across
studies: the total number of investigations with favorable results was divided by the total
numbers of investigations for each specific disorder (eg, alcohol or tobacco dependence, or
other).

Results and Discussion: The available evidence on gabapentin for alcohol use disorder
suggests that this treatment successfully alleviates problems related to alcohol abuse, includ-
ing withdrawal symptoms, dependence, and cravings. However, more research is needed to
determine the effectiveness of gabapentin for preventing relapse. Further, more data are
required before a conclusion regarding gabapentin’s effectiveness for treating tobacco
dependence.
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Introduction
Advantages of Gabapentin for Treating Addiction

Gabapentin is an anticonvulsant medication that has been recognized for its poten-
tial in alleviating substance use disorders-related symptoms.'? Gabapentin displays
a relatively low addiction potential, enables a comfortable and secure detoxification
process, protects from withdrawal-related seizures, and may help in treating comor-
bid psychiatric disorders." It has been previously reported that gabapentin may help
in the treatment of cocaine dependence, and aid in alcohol and benzodiazepine
detoxification.! Further, gabapentin is comparatively safe compared to other med-
ications used for substance use disorders.” Based on this literature suggesting
gabapentin may be beneficial for treating substance use problems, the present
review aims to evaluate gabapentin’s potential for treating problems related to

tobacco and alcohol use, the two most frequently abused substances.
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General Features of Gabapentin
Gabapentin, also known by its brand names Fantarex,
Horizon, Neurontin, and Gralise, is a white, crystalline
solid with the chemical formula Co H;7; NO, and
a molecular weight of 171.24 g/mol.® It is packaged in
100-400 mg capsules or 300-800 mg tablets.*
Gabapentin reaches maximum plasma concentrations
within 3—4 hours and has an elimination half life of around
6 hours, excreted through the renal route.” When taken
orally, gabapentin has a low and saturable absorption (a
nonlinear process, zero-order). Gabapentin does not bind
to plasma proteins, nor is it inhibited or metabolized by
hepatic enzymes.’ Finally, its plasma concentration does
in function of doses

not augment proportionally

augmentation.’

Mechanisms of Action of Gabapentin
Gabapentin displays its anticonvulsant properties by hin-
dering the functioning of presynaptic voltage-gated
sodium and calcium channels and, in turn, reducing exo-
cytosis and neurotransmitter release in order to reduce
neural transmission.®'® Gabapentin also hinders the for-
mation of new synapses by attaching to the 0251 subunit
of calcium channels, and therefore blocks the interaction
between thrombospondins (released by glia cells) and the
0231 subunit, which consequently inhibits the promotion
of excitatory synapses.'"'? Gabapentin has been marketed
as a medication with a low side effect and toxicity
profile.'* However, recent investigation in Europe has
challenged this, finding addiction and withdrawal symp-
toms related to gabapentin, even in patients without
a history of substance use disorder."

Clinical Use of Gabapentin

In the past few decades, gabapentin has been tested in pre-

14—

clinical and clinical studies.'*'” Originally, gabapentin

was investigated for the treatment of epilepsy,'®'® but
has been subsequently explored for the treatment of other

disorders such as psychiatric disorders, behavioral

dyscontrol,”>*' amyotrophic lateral sclerosis,”* neuro-

23,24

pathic  pain, neuralgia,”’ and restless legs

syndrome.”®?°

An early study of gabapentin in rodents reported broad
spectrum anxiolytic effects.”® Further, a study of indivi-
duals with bipolar disorder (n = 75) reported that gaba-
pentin relieved cyclicity, and improved mood, appetite,

memory, attention, energy, sleep, and libido.”’

Purpose of the Present Scientific Work
The present article aims to review the use of gabapentin
for treating problems related to alcohol and tobacco use
disorders. Previous reviews have described the use of
gabapentin for treating alcohol use disorder,’>" but, few
have described the use of gabapentin for treating tobacco
use disorders.>>*%4! Tg date, no review has focused exclu-
sively on the use of gabapentin for the treatment of
tobacco use disorder.

Gabapentin Use in Treating

Alcohol-Related Problems

The majority of studies that have explored the use of
gabapentin for treating alcohol use disorders have included
withdrawal symptoms,**>> dependence and craving,*>*
relapse,” and other subjective and physiological effects of
alcohol.® Other, pre-clinical studies have examined cellu-
lar mechanisms and behavioral interactions of gabapentin

with alcoholism.®!¢?

Gabapentin Use in Treating
Alcohol-Withdrawal Symptoms

The publications that evaluated the effects of gabapentin
on alcohol-withdrawal symptoms are summarized in the
next three paragraphs.**>* Firstly, a small clinical study (n
= 4) of in-patients with moderate alcohol-withdrawal syn-
dromes evaluated the addition of gabapentin (400 mg qid)
to clomethiazole and found that this combination reduced
the amount of clomethiazole needed. The authors sug-
gested this
withdrawal treatment in larger-scale studies.** Another

combination be explored for alcohol-
small clinical investigation (n = 3) found that gabapentin
(400 mg tid for 3 d, 400 mg bid for 1 d, and 400 mg for 1
d) was effective in alleviating alcohol-withdrawal symp-
toms without side effects; further larger and systematic
studies are recommended.* Another study (n = 30)
reported that gabapentin (3 x 300 mg/d, for up 30 d) was
useful for controlling tonic-clonic seizures in alcohol-
withdrawal syndrome, with a good safety profile.*
Moreover, a randomized and open-label study (n = 27)
found that gabapentin was as effective as phenobarbital for
treating alcohol-withdrawal ~syndrome.*> Considering
gabapentin’s favorable pharmacokinetic profile, further
investigations into its effectiveness in treated alcohol-
withdrawal symptoms are recommended.*’

Moreover, a clinical study (n = 68, completed follow-
ups) that gabapentin lorazepam

reported surpassed
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regarding sleep problems associated with alcohol-

withdrawal syndrome (insomnia and day time
sleepiness).*® On the other hand, another human rando-
mized and double-blind investigation (n = 100) in an out-
patient sample*” found that gabapentin (900 mg tapering
to 600 mg, or 1200 tapering to 800 mg) surmounted
lorazepam (6 mg tapering to 4 mg) after 4 d of treatment,
regarding alleviation of alcohol-withdrawal symptoms.
Gabapentin showed a better profile regarding the treat-
ments of craving, anxiety, sedation, tolerance, number of
symptoms, and alcohol intake, especially at higher doses
(1200 mg).*’” Also, a randomized study (n = 150) in
alcohol-dependent participants found that the combination
of gabapentin (up to 1200 mg/d) and naltrexone (50 mg/d)
surmounted naltrexone (50 mg/d) or placebo conditions
for treating alcohol dependence (eg, reduction of drinking
episodes, and less poor sleep).*® Moreover, another rando-
mized-double blind investigation in a sample of USA
ambulatory veterans (n = 26) reported that gabapentin
(1200 mg orally for 3 d, followed by 900 mg, 600 mg,
and 300 mg for 1 d each) outperformed chlordiazepoxide
(1200 mg orally for 3 d, followed by 900 mg, 600 mg, and
300 mg for 1 d each) for treating alcohol-withdrawal
symptoms (lower sedation, reduced craving);*’ these
authors recommended subsequent studies with larger
samples.*’

On the other hand, a double-blind study (n = 46, out of
59 randomized subjects) informed that gabapentin speeded
the improvement of acute withdrawal syndrome within 48
h; this effect was specially marked in subjects with co-
morbid depression.”’ Also, other double-blind and rando-
mized investigation in alcohol-dependent subjects (n = 61)
reported that gabapentin treatment (400 mg qid) during 7
d was not better than placebo, in reducing the initial
consumption of clomethiazole, or alleviating alcohol
acute withdrawal symptoms.>> Furthermore, a clinical
investigation in a sample of inpatients (n = 37) with severe
alcohol-withdrawal symptoms informed that gabapentin
(800 mg po, loaded up to 3200 mg in the first 24 h)
alleviated only mild and simpler acute alcohol-
withdrawal symptoms.>?

Integrating the different investigations that have used
gabapentin for treating alcohol-withdrawal symptoms, it
can be stated the next: a) It is evident that the majority
showed satisfactory results. b) Within this majority, some

43747495133 and few others

have used gabapentin alone,
have combined it with clomethiazole,42 or naltrexone.*®

c) Gabapentin has been regarded as a drug with a safe

profile.**** d) The doses in the successful studies have
of 300 to 1200 mg/d of
gabapentin; one of these studies recommended
the 1200 mg/d dose.*” e) The number of days for gaba-
pentin treatment was from 1 to 30 d: 1 d>4d%54%6

d,* and up to 30 d.** f) The regimen of gabapentins doses
4434749

been in a range
43,44,47,49.53

was variable: escalated,” tapere or fix doses.** g)
Other few successful studies combined gabapentin with
other drugs, like clomethiazole and naltrexone, and the
gabapentin doses employed were 400 mg qid, and up to
1200 mg/d, respectively;***® hence, doses were in the
range of 1200 to 1600 mg/d. h) Successful studies with
small to moderate sample sizes (n = 3, 4, and 26) recom-

mended further studies with larger samples.****°

Gabapentin Use in Alleviating Alcohol

Dependence and Craving

Regarding the scientific works that explored the use of
gabapentin for treating alcohol dependence and craving,
these are summarized in the next two paragraphs.”*>*

A randomized, double-blind, placebo-controlled inves-
tigation in male alcohol dependent outpatients (n = 60)
reported that gabapentin treatment (600 mg/d, during 28 d)
reduced alcohol consumption and craving (compared to
placebo tablets).”* Furthermore, gabapentin had few side
effects and is safer.’* On the other hand, another double-
blind study in a bar-laboratory setting, tested non-
treatment-seeking alcoholics (n = 35).”> It was found that
gabapentin (up to 1200 mg) administered during 8 d had
no effect on alcohol drinking or its craving; also, alcohol
was tolerated (like placebo) over 5 d of natural drinking.
This suggested that gabapentin is safe during alcohol con-
sumption (not disruptive interactions).>

Moreover, a random design study (n = 21) with alco-
holic dependent subjects (men and women) with insomnia
found that gabapentin significantly delayed the onset of
heavy drinking (it lasted beyond the end of the
treatment).’® Because gabapentin was taken only at night
time during the study, it tentatively exerted a nightly effect
that prevents relapse to heavy drinking by a physiological
process not tested in the investigation.’® On the other
hand, other randomized research in alcohol-dependent
individuals (n = 60, with high or low alcohol withdrawal)
evaluated these by means of flumazenil (2 mg of incre-
mental bolus for 20 min for 2 consecutive d) or gabapentin
(up to 1200 mg nightly for 39 d).°” This study concluded
that there is a differential response to flumazenil or
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gabapentin treatment, depending of the pre-treatment sta-
tus of the alcohol withdrawal.’” Finally, other randomized
double-blind investigation in 150 alcohol-dependent parti-
cipants (men and women) belonging to an outpatient clin-
ical station found that gabapentin (0 mg [placebo],
1800 mg/d)
counseling, significantly ameliorated the abstinence and

900 mg, or combined with guided-
drinking problems, without relevant adverse effects.
Also, analogous dose-dependent effects were observed in
the alleviation of mood, sleep and craving problems.”®
Unifying the studies previously described about depen-
dence and craving, the next can be affirmed: a) All the

d,>*3%3% and/or double

studies have been randomize
blind.’*>>>® b) The samples sizes have ranged between
21 and 150 subjects: 21,°¢ 35,5 60,°* and 150,°® and few

included both genders.>®®

¢) The studies have been suc-
cessful, and employed gabapentin doses in a range from
600 to 1800 mg/d.>**>>7>% d) The range of days for
gabapentin treatment was from 8 to 39 d: 8 d,°° 28 d,**
and 39 d.*7 e) Gabapentin was regarded as safe and with
345558 £) The benefits of gabapentin
found were: effective for reducing alcohol consumption
and/or craving,”*>® it does not augment the adverse effects
of alcohol (bar lab),” it delayed the onset of heavy

drinking.”® Furthermore, the benefit of gabapentin for

scarce side effects.

treating alcohol dependence was influenced by the pre-
treatment withdrawal status

withdrawal).®’

(low or high alcohol

Gabapentin Use in Treating Alcohol

Relapse and Rodent Research
Finally, the investigations that analyzed the effectiveness
of gabapentin for treating human alcohol relapse,” the

1, and

subjective and physiological effects of alcoho
related rodent work®' are condensed in the next two
sections:

First, an investigation of alcohol-dependent indivi-
duals (n = 33) by means of a cue-reactivity design
found that gabapentin treatment (1200 mg) during 1
week might be effective for treating the extended absti-
nence phase (reduction of subjective and affectively
evoked cravings);’® also, gabapentin improved sleep
quality with minimal side effects. These authors recom-
mended to follow further randomized clinical trials.”® On
the other hand, a double-blind research in volunteers
without alcohol dependence (n = 17) found that acute
gabapentin treatment (doses: 0, 1000, or 2000 mg)

influenced the effects of heavy drinking alcohol (0.75g/
kg).°® Specifically, this research reported that gabapentin
disrupted the capacity to balance, and augmented alco-
hol-induced
Furthermore, the combination of acute gabapentin treat-

tachycardia (dose-dependently).
ment and alcohol was well tolerated, and it did not alter
the effects of alcohol (craving; and subjective/perfor-
mance effects).®°

On the other hand, a rat investigation found that sys-
temic gabapentin reduced ethanol intake only in dependent
group of rats; also, gabapentin reversed the anxiogenic-
like effect of ethanol abstinence (based on an acute depen-
dence model).®" Moreover, the infusion of gabapentin in
the central nucleus of the amygdala blocked dependence-
induced elevation in the operant ethanol responding.®’
This that
a potential medication for treating alcoholism.®'

investigation  suggested gabapentin  is
Integrating the researches previously cited above alco-
hol relapse, subjective and physiological effects of alcohol,
and the rodent study, it can be affirmed the next: a)
Gabapentin can influence the effects of alcohol (capacity
to balance, tachycardia).®® b) Regarding the influence of
gabapentin on the subjective effects and alcohol craving,
studies showed opposed tendencies: one study stated that
gabapentin does not alter alcohol craving, neither its sub-
jective and performance effects.’” However, the other
study reported that gabapentin can reduce subjective alco-
hol and affectively evoked cravings.’® ¢) The rodent study
supports the use of gabapentin for treating alcohol depen-
dence, and the anxiety concomitant to abstinence.®'

Gabapentin Use in Treating

Tobacco-Related Problems
The researches about the use of gabapentin for treating
tobacco-related problems have investigated the effective-
ness of gabapentin for treating diverse tobacco-related
problems like smoking abstinence, dependence, and with-
drawal symptoms.®*¢

Specifically, a single-arm and open-label study by Sood
group (2007) on adult smokers (n = 50) administered
gabapentin (1800 mg/d) during 8 weeks combined with
brief behavioral intervention.®* It found that gabapentin
eased smoking abstinence. Also, subjects that keep smok-
ing (and followed assessments) decreased their daily num-
ber of cigarettes, compared to baseline. Furthermore, the
side effects were slighter and well tolerated.”* The inves-
tigators recommended a random study with a larger
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sample and contrasting different gabapentin doses and
placebo group.®

On the other hand, another study by Sood group (2010)
with a sample of 80 participants used gabapentin (1800 to
2700 mg/d) or placebo.®® The treatment followed the next
regimen: the first 2 weeks were dose titration, then the
target dose maintained for 9 weeks, and later tapered over
1 week. It was not found differences between gabapentin
and placebo regarding smoking reduction. This study con-
cluded that 1800 to 2700 mg/d dose of gabapentin was not
useful for treating tobacco dependence. As reference,
a limitation of this study was a marked dropout rate
(more than 50%).%

Finally, an open-label randomized study of 6 weeks,
compared gabapentin (n = 17) and bupropion (n = 19) for
smoking reduction, and alleviation of withdrawal syn-
drome severity.®> Gabapentin was less efficacious than
bupropion for smoking cessation. However, gabapentin
has lower dropouts because of adverse effects. Also, the
withdrawal syndrome was more severe with gabapentin
(compared to bupropion).®® It seems that bupropion sur-
passed gabapentin as treatment for smoking cessation.
This investigation advised to perform more studies for
exploring potential gabapentin benefits for smoking
cessation.®

Taking these studies together, it seems necessary: a)
Follow further studies with random samples (rather than
open label), covering a broader range of gabapentin doses
(900 to 2700 mg/d), and include placebo group. b) Adding
brief behavioral intervention to gabapentin might allow
better results, but this should be tested with further studies.
¢) The studies checked are inconsistent, showing either
gabapentin eases smoking abstinence, and allows lower
side effects, but also opposed tendencies. The same is
found regarding withdrawal symptoms alleviation.

Methods

Inclusion and Exclusion Criteria

Human (clinical) and non-human (pre-clinical/basic) stu-
dies with an experimental or quasi-experimental design
that examined the effect of gabapentin, given alone or in
combination with other drugs, for the treatment of alcohol
or tobacco use disorders or related issues were included.
Articles were required to be mainly experimental, quanti-
tative and/or clinical (but revisions were included for
purpose of the introduction section), detail the number of
participants, and be written in English. Abstracts without

full-text articles, conference reports, and non-scientific
publications were excluded.

Search Strategy

A database search of PubMed from January 1, 1983, to
August 31, 2017, was completed using the search terms:
“gabapentin” AND “alcohol” OR “tobacco”. PRISMA
reporting guidelines were followed. Originally, 426 were
acquired from the Pubmed database output. After revising
the titles and resumes, 386 references were ruled out, result-
ing in 40 references for subsequent analysis. The complete
(full) forms of the 40 references were obtained on the web,
or solicited to the authors, and evaluated for the preparation
of the revision. After the references (full versions) were
analyzed, 40 were maintained for the elaboration of the
review. Furthermore, 28 complementary references were
obtained by means of reference exploration or web search
and were added for describing gabapentin (background) in
the Introduction part. More details are described in Figure 1,
following PRISMA guidelines.

Calculating Gabapentin Success in
Alleviating Alcohol or Tobacco Use

Problems
To determine the success of gabapentin, percentages were
determined using the formula presented in Figure 2.
A study was classified as successful if it fulfilled any of
the following requirements:

1. If gabapentin alone was superior to a control condi-
tion (typically placebo).

2. If gabapentin combined with another treatment was
superior to a control condition.

3. If gabapentin alone was superior to another treat-
ment and to a control group.

4. If gabapentin combined with another treatment was
superior to another treatment and to a control group.

5. If participants improved from baseline after receiving
gabapentin alone or in combination with another treatment,
without the use of a control group (ie, open-label study)

Results

Clinical Studies on the Use of Gabapentin
in Treating Alcohol-Withdrawal
Symptoms

Gabapentin was used in a total of 12 studies between 1996
and 2013, 11 of which published a successful result

Open Access Journal of Clinical Trials 2020:12
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Publications identified from
Pubmed database
Total recorded articles: (n = 426)

Other extra records identified through reference
exploration (general description of Gabapentin,

A

Gabapentin different uses, Gabapentin misuse/abuse
and others)
(n=28)

Ruled out based on title/resume analysis (n = 386)

- Title or abstract not in English.
- Mention of alcohol or tobacco use disorder but

A 4

Articles chosen
for full-text analysis
(n=068)

not reference of Gabapentin as a treatment.

- Use of Gabapentin as a treatment but not for
alcohol nor tobacco use disorder.

- Other irrelevant articles

A 4
Articles included (7 = 68)

» Ruled out after full-text
analvsis (n=0)

Figure | The diagram shows the strategy used for manuscript selection, following PRISMA guidelines, beginning from initial PubMed database screening, up to the final

manuscripts included in the work.

(# of favorable investigations)

X 100 = % of successful

(# of favorable investigations + # of unfavorable investigations)

investigations

Figure 2 Formula used for calculating the percentage of favorable outcome. To estimate the percentage of successful investigations, a formula was used, which consists of
dividing the number of favorable investigations among the total number of investigations carried out (favorable and unfavorable). Later the result of this division was

multiplied by 100.

(91.7%). The sample size for these studies ranged from 3
to 150 at enrollment, and 3 to 146 at end-of-study. While
this is a broad range, calculating this percentage for studies
with larger sample sizes only (n enrolled = 26150, n final
= 17-146) yielded a similar result: success in 8 out of 9
(88.9%) of studies.

Gabapentin was used alone (without any other inter-
vention) in five studies, combined with another drug in
three, and contrasted against other drugs in four. All the
studies that assessed gabapentin only reported successful
results.****1°3¢7 Moreover, gabapentin was useful for

reducing tonic-clonic seizures, improving mood, and

reducing both less severe and complicated acute withdra-
wal symptoms. The dosage applied during these studies
ranged from 400 to 3200 mg/d, and the treatment length
ranged from two to 30 days.

Two out of the three works that employed gabapentin
combined with other drugs reported successful
results.****>2 The combination of gabapentin with clo-
methiazole showed equivocal results; in one study,** gaba-
pentin reduced the amount of clomethiazole needed, and in
another it had no effect clomethiazole consumption.>
Other research showed that gabapentin combined with

naltrexone surpassed the effects of naltrexone alone.*®
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When considering only studies of larger sample sizes
(n enrolled = 26-150, n final = 17-146), gabapentin was
used alone (without any other drug) in three studies, com-
bined with another drug in two, and contrasted again other
drugs in four. All the investigations of gabapentin alone
for treating alcohol-withdrawal symptoms reported suc-
cessful results. Furthermore, gabapentin was useful for
reducing tonic-clonic seizures, improving mood, and con-
trolling less severe and complicated acute withdrawal
symptoms. The dosages applied in these investigations
ranged from 400 to 3200 mg/d, and treatment length
ranged from two to 30 days. Only one (50%) of the studies
combining gabapentin with another treatment reported
successful results.*®>* When gabapentin was combined
with clomethiazole, there was no effect on amount of
clomethizole needed.’® However, in another investigation
that combined gabapentin with naltrexone, the combina-
tion surpassed the effects of naltrexone alone.*®

In the pair of studies that combined gabapentin and
clomethiazole (n enrolled = 461, n final = 4 to 54),**?
the dosage administered ranged from 0 to 1600 mg/d for
gabapentin and 0 to 2208 mg/d for clomethiazole; the
duration of treatment ranged from 4 to 7 days. The two
studies that combined gabapentin and clomethiazole
showed opposing results: the one with a larger sample (n
enrolled = 61) reported a negative result and the other
with a small sample size (n = 4, initial sample size)
reported a favorable result. This contrast might be
explained by the differences in sample sizes (4 vs 61),
the days of treatment (4 d in the small sample vs 7 d in the
large sample), and the severity of the alcohol problems
between groups; the study with smaller sample enrolled
participants with moderate alcohol abuse severity, while
the larger study enrolled individuals with alcohol depen-
dence. Range of doses of gabapentin and clomethiazole
were roughly the same between both studies (more details
in Table 1).

Only one investigation (n enrolled = 150) combined
gabapentin and naltrexone:*® gabapentin dosage ranged
from 300 to 1200 mg/d and the naltrexone from 25 to
50 mg/d. Treatment lasted 112 days. The overall initial
sample was a total of 150 subjects.

All the experimental works that contrasted gabapentin
to other drugs for treating alcohol-withdrawal symptoms
reported successful results. Sample size ranged from 26 to
17 to 68, final sample).*>*"*°

Specifically, the studies reported that gabapentin was as

75 at enrollment (n =

useful as phenobarbital, surpassed lorazepam (used for

sleep problems), and surpassed chlordiazepoxide (sedation
and cravings) for improving withdrawal symptoms.

In the pair of studies that compared gabapentin and
lorazepam,*®*’ the range of dosages administered was
400-1200 mg/d for gabapentin, and 4-6 mg/d of loraze-
pam; the treatment lasted a total of 4 days. The initial
sample ranged from 56 to 75 subjects. In the investigation
that compared gabapentin and phenobarbital,* the range
of dosages administered was 1200-2400 mg/d for gaba-
pentin, and 60—180 mg/d for phenobarbital; the treatment
lasted 4 days, the initial sample size was 23 subjects.
Finally, in the study that compared gabapentin and
chlordiazepoxide,*® dosage ranged from 300 to 1200 mg/
d of gabapentin, and 25-100 mg/d of chlordiazepoxide.
Treatment lasted 6 days and 26 subjects were enrolled.

Table 1 summarizes clinical studies assessing the use
gabapentin for treating alcohol withdrawal.

Clinical Studies on the Use of Gabapentin
in Treating Alcohol Dependence and

Craving

Gabapentin was employed in a total of five works between
2007 and 2014, with sample sizes ranging from 21 to 150
at enrollment (n = 20-85 at end-of-study). Four out of five
trials (80%) published a successful result. Gabapentin was
used uncombined (without any other drug) in four studies,
and combined with another drug in one study.

Three out of the four studies (75%) that used gabapen-
tin alone for treating alcohol dependence and craving
showed successful results.”***% Specifically, these studies
reported that gabapentin was useful for reducing depen-
dence and cravings, and delayed heavy drinking. Zero to
1500 mg/d gabapentin was given across these studies, and
treatment lasted 28 to 84 days. Sample size ranged from
21 to 150 subjects. A possible explanation for the lack of
success in the study by Myrick and colleagues (2007) is
the shorter duration of treatment (8 days) compared to the
successful studies (28 to 84 days);” the dosage given
(300-1200 mg/d) did not differ from that in the successful
studies (0—1500 mg/d). A treatment length of 8 days might
not be sufficient considering the participants had a severe
alcohol problem (alcohol dependence) rather than
a moderate one.

The combination of gabapentin and flumazenil was
successful only in participants that had more severe with-
drawal symptoms before the treatment.”’ In this study (n =

60), 0-1200 mg/d gabapentin and 2 mg/d flumazenil were
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Table 2 Summary of Clinical Studies on the Use of Gabapentin for Treating Alcohol Dependence and Craving

Author, | Successful? GBP Doses Initial Sample | Initial
Year Alone, Sample Retired | Severity
Combined, Size ISide
Contrasted? Effects
Furieri, Yes, gabapentin reduces dependence and craving | Alone Gabapentin: 30 3(r) Alcohol
2007 300-600 mg/d; 28 d 30 9 (r) dependence
placebo (DSM-IV-
(both groups received TR)
during baseline <15
detoxification: CIWA-Ar
0-30 mg/d diazepam,
vitamins,
emotional-physical
support)
Myrick No, gabapentin without effect on drinking or Alone Gabapentin: 18 ns Alcohol
etal, craving 300-1200 mg/d; 8 d 17 dependence
2007%° Placebo (DSM-IV-
TR)
2 20 drinks
in7d
Brower Yes, gabapentin delayed heavy drink Alone Gabapentin: 10 I (r) Alcohol
et al, 300-1500 mg/d; 42 d I dependence
2008°¢ Placebo (DSM-IV)
(both groups received < 8 CIWA-
sessions of behavioral Ar
therapy)
Anton Yes, combination of gabapentin and flumazenil, Combined Gabapentin + Low ns Low
et al, effective only in group with pretreatment high flumazenil withdrawal withdrawal
2009°7 withdrawal gabapentin: 26 <7 CIWA-
0-1200 mg/d; 18 Ar
39d high high
flumazenil: withdrawal withdrawal
2 mg/d; 2 d gabapentin 2 7 CIWA-
placebo + Ar
(both groups received | flumazenil:
vitamins, behavioral 7
counseling) placebo: 9
Mason Yes, high dose of gabapentin Alone Gabapentin: 54 27 (r) Alcohol
etal, 0-900 mg/d; 84 d 47 19 (r) dependence
2014 °8 gabapentin: 49 19 (r) (DSM-IV-
0-1800 mg/d; 84 d TR)
placebo

Abbreviations: CIWA-Ar, Clinical Institute Withdrawal Assessment of Alcohol Scale, Revised; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders; DSM-IV-TR,
Diagnostic and Statistical Manual of Mental Disorders-fourth edition- text revision; mg, milligram; ns, non specified; r, retired.

prescribed. The length of treatment was 2 days for fluma-  Clinical Studies on the Use of Gabapentin
zenil, and 39 days for gabapentin.

in Preventing Alcohol Relapse

Table 2 outlines clinical studies assessing the use of  Only one study assessed the effects of gabapentin in pre-

gabapentin in treating alcohol dependence and craving.  venting relapse. This study (n = 33) found that gabapentin

52

submit your manuscript

Dove

Open Access Journal of Clinical Trials 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Quintero Garzola

Table 3 Summary of Clinical Study on the Use of Gabapentin for Treating Alcohol Relapse

Author, Year Successful? GBP Doses Initial Sample Initial
Alone, Sample Retired Severity
Combined, Size ISide Effects
Contrasted?

Mason et al, 2009°° Yes, may reduce relapse Alone Gabapentin: 33 ns Alcohol
300-1200 mg/d; dependence
7d (DSM-IV-TR)
placebo < 8 CIWA-Ar

Abbreviations: CIWA-Ar, Clinical Institute Withdrawal Assessment of Alcohol Scale Revised; DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders-fourth

edition-text revision; mg, milligram; ns, non specified.

alone, 300-1200 mg/d for 7 days, can prevent alcohol
relapse.”” Additional studies are necessary to explore the
efficacy of gabapentin for preventing alcohol relapse.
Table 3 summarizes this study assessing the use of gaba-
pentin for treating alcohol relapse.

Clinical Studies on the Use of Gabapentin
in Treating Subjective and Physiological
Effects of Alcohol

A single study found that gabapentin alone was not able to
control the subjective and physiological effects of alcohol
when provided at a dosage of 10002000 mg/d for 3
days.®® This study had an initial sample of 22 subjects,
but five did not complete the study (three withdrew for
personal reasons, one due to scheduling problems, and one
due to high blood pressure). More studies are necessary for
exploring the suitability of gabapentin for controlling the
subjective and physiological effects of alcohol. Table 4

outlines the only clinical study about the use of gabapentin
for treating subjective and physiological effects of alcohol.

Animal Studies About the Use of
Gabapentin in Treating
Alcohol-Withdrawal Symptoms

Across two publications, one of which completed two sepa-
rate experiments, gabapentin reduced convulsions, anxiety,
cravings, and ethanol intake during withdrawal.®"*® These
three investigations utilized a range of sample sizes: n initial
=18 to 90, n final = 13 to 90.

A study by Watson and colleagues (1997) of male
albino mice reported that gabapentin alone reduced con-
vulsions and anxiety related to ethanol withdrawal at doses
of 50-100 mg/kg via the intraperitoneal route (ip).®® More
information is displayed in Table 5.

An investigation performed in male Wistar rats found
that gabapentin alone was able to dose-dependently

Table 4 Summary of Clinical Study on the Use of Gabapentin for Treating Subjective and Physiological Effects of Alcohol

Author, | Successful? GBP Doses Initial Sample | Initial
Year Alone, Sample | Retired | Severity
Combined, Size ISide
Contrasted? Effects
Bisaga No, gabapentin did not altered | Alone Gabapentin: 22 5(r) Without
and alcohol effects (subjective, 0, 1000, 2000 mg/d; alcohol
Evans, physiological and others) 3 d per phase. dependence
2006%° Also, 7 d washout period, and 4 h after heavy
every treatment, the participants received drinkers
acute alcohol (0.75 g/kg) 20-60
drinks per
d,
7d
X: 34 drinks
in7d
Abbreviations: g/kg, grams per kilogram; h, hour; mg, milligram; ns, non specified; r, retired.
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Table 5 Summary of Animal Study on the Use of Gabapentin for Treating Alcohol-Withdrawal Symptoms

Author, Successful? Gabapentin | Doses Initial Sample Sample | Initial
Year Alone, Size Retired | Severity
Combined, ISide
Contrasted? Effects
Watson Yes, gabapentin reduced convulsions and Alone Gabapentin | Male albino mice ns Induction of
et al, anxiety of ethanol withdrawal syndrome. doses (ip): TO strain physical
1997¢8 Also, gabapentin reduced 5, 20, 50, (25-35 g) dependence:
handling hyperexcitability. and 100 mg/ | handling control diet,
gabapentin did not impaired kg experiments 2d
coordination, neither control (90) 3.5% ethanol,
basal activity ethanol audiogenic 2d
seizures 7% ethanol,
(90) 5d
rotarod
24
anxiety
experiments
(35)
activity
experiments
(ns)
Roberto Yes, gabapentin dose dependently Alone Gabapentin | Exposed to 3 () Rats trained to
et al, suppressed increases in operant ethanol doses (ip): ethanol vapor 0 (r) self administer
2008°"; responding (after withdrawal from ethanol 0,5, 10,30, | (14) 10% (wlv)
behavioral vapor) and 120 mg/ | exposed to ethanol in daily
experiment kg ambient air 30 min operant
#1 (within (14) sessions
subjects- male Wistar rats
latin (250-300 g)
square
design),
at least 28 d
Roberto Yes, Gabapentin infusion in the central Alone Gabapentin | Exposed to 3(r) Rats trained to
et al, amygdala blocked increases in ethanol intake (20 ug) ethanol 2 (r) self-administer
2008°'; (after withdrawal from ethanol liquid) or vehicle containing liquid 10% (wlv)
behavioral infused diet ethanol in daily
experiment bilaterally in | (9) 30 min operant
#2 central exposed to sessions
amygdala calorically
(within matched control
subjects- liquid diet (9)
latin male Wistar rats
square (250-300 g)
design),
98 d

Abbreviations: g, gram; ip, intra-peritoneal; min, minutes; mg/kg, milligram per kilogram; ns, non specified; r, retired; ug, microgram; % wi/v, percent of weight of solution in

the total volume of solution.

suppresses the increase in operant ethanol responding after
ethanol withdrawal.®! This was proven in two experiments
with different routes of administration: ip (experiment #1),

and infusion in the central amygdala (experiment #2). In
the first experiment, gabapentin doses of 30-120 mg/kg
(ip) suppressed the increases in operant ethanol responding

54 submit your manuscript

Dove

Open Access Journal of Clinical Trials 2020:12



http://www.dovepress.com
http://www.dovepress.com

Dove

Quintero Garzola

after alcohol withdrawal (doses were 0, 5, 10, 30 and
120 mg/kg, ip). This experiment employed an initial sam-
ple of 28 rats, but three were excluded. In the second
experiment, bilateral infusion of gabapentin (20 ug)
blocked increases in ethanol intake after alcohol withdra-
wal. The second experiment employed an initial sample of
18 rats, but five were excluded. Despite these favorable
results, it seems necessary that more basic investigations
on use of gabapentin for treating alcohol dependence and
withdrawal symptoms be conducted.

Table 5 contains a summary of the three pre-clinical
experiments on the use of gabapentin for treating alcohol
dependence and/or withdrawal symptoms.

Clinical Studies on the Use of Gabapentin

for Reducing Tobacco Dependence

If taking into account all the studies regardless of sample
size (n enrolled = 1-80; n final = 1-38), four studies of
gabapentin for tobacco dependence were conducted
between 2001 and 2010 and a successful result was
found in two studies (50%). However, if only considering
trials with larger sample sizes (n enrolled = 36-80, n final
= 28-38), a successful result was found in only one out of
the three studies (33.3%).

Gabapentin was used alone (without any other drug) in
three studies and compared to another treatment in one
study. Two out of the three studies that used gabapentin
alone for treating tobacco dependence showed successful
results (66.7%). One showed that gabapentin was adequate
for fostering smoking abstinence,®* and the other show it
was adequate for reducing misuse, craving and withdrawal
symptoms of nicotine nasal spray.®® The two successful
studies employed a range of 300-2400 mg/d of gabapen-
tin. In one of the studies, the participants received a brief
(10 min) behavioral intervention at each visit.** The dura-
tion of the treatments ranged from 3 to 70 days. One
participant experienced side effects and was withdrawn
from the study.®

If considering only the studies with larger sample sizes
(n enrolled = 36 to 80; n final = 28 to 38), gabapentin was
utilized alone (no combined) in two investigations, and
compared to another drug in one investigation. One out
of the two studies that used gabapentin alone for treating
tobacco dependence showed successful results (50%). The
study with favorable results reported that gabapentin
(600-1800 mg/d for 56 days) was adequate for augment-
ing smoking abstinence.** Gabapentin was combined with

a brief behavioral intervention (10 min) at each visit in the
study.®*

Among the two studies that showed negative results (n
enrolled = 36-80; n final = 28-38), the first employed
gabapentin alone, and found that gabapentin was inade-
quate for reducing smoking dependence after 84 days of
treatment.®’ Specifically, this study employed three differ-
ent experimental groups: 600-1800 mg/d gabapentin,
600-2700 mg/d gabapentin, and placebo. The initial sam-
ple size was 80 participants (27, 26 and 27, respectively,
per group), but 44 withdrew (14, 15 and 15, respectively,
per group). Participants received a brief behavioral inter-
vention for each visit (10 min). Finally, the second study
with negative results contrasted the usefulness of gabapen-
tin against bupropion for smoking (tobacco) cessation.®®
This investigation used a gabapentin dose of
300-1800 mg/d, and a bupropion dose of 150-300 mg/d,
over 6 weeks. Moreover, the participants received indivi-
dual-based counseling for smoking cessation (weekly, 10
min). The initial sample was 17 subjects for the gabapentin
group, and 19 subjects for the bupropion group. However,
four subjects withdrew and two showed side effects in the
gabapentin group; four subjects withdrew and five subjects
showed side effects in the bupropion group.

Interestingly, two studies with near-identical study
design and characteristics had opposing results.®>** Both
studies used gabapentin alone, employed similar doses
(600-1800 mg/d), treated participants for a minimum of
8 weeks (56 d for the positive and 84 d for the negative),
and included brief and similar behavioral interventions.
The only differing variables that may explain the differing
results were the sample sizes and baseline severity of

tobacco dependence:®**

the investigation with a positive
result had a final sample size of 38 for its experimental
group, but the study with negative result had final sample
sizes of 13, 11 and 12 for each experimental group. The
larger size of the positive study might be more adequately
powered to find an effect for gabapentin. Regarding the
severity of the participants, the study with negative results
included participants with apparently more severe tobacco
problems (tobacco dependence), compared to the other
study with positive results (>10 cigarettes/d, for at least
the past year).

Table 6 summarizes the clinical studies on the use of
gabapentin for reducing tobacco dependence. No animal
studies on the use of gabapentin for alleviating tobacco use
problems were found.
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Table 6 Summary of Clinical Study About the Use of Gabapentin for Reducing Tobacco Dependence

Author, | Successful? Gabapentin Doses Initial Sample | Initial
Year Alone, Sample | Retired | Severity
Combined, Size /Side
Contrasted? Effects
Myricke Yes, gabapentin was efficacious Alone Gabapentin | 0 Nicotine nasal spray
al, 2001%¢ | for reducing nicotine nasal spray 300-900 mg/d; misuse,
3d hourly consume,
2400 mg/d; intense craving,
week #10 withdrawal symptoms
White No, gabapentin was less Contrasted Gabapentin 17 4 (r) 2 |5 cigarettes smoked
et al, efficacious than bupropion for 300-1800 mg/d; 19 2 (se) per d
2005%° smoking cessation 42d 4 (r) 2 6 score on the
bupropion 5 (se) Fagerstrom Test for
150-300 mg/d; nicotine dependence
42d
individual smoking
cessation counseling
(weekly, 10 min)
Sood Yes, gabapentin may increase Alone Gabapentin 50 12 (r) 2 |0 cigarettes/d, for at
et al, smoking abstinence 600-1800 mg/d; I (se) least the past year
2007% 56 d
brief behavioral
intervention (10 min per
visit)
Sood No, gabapentin did not decreased | Alone Gabapentin 27 14 (r) tobacco dependence
et al, dependence 600-1800 mg/d; 26 15 (r)
2010% 84d 27 15 (r)
gabapentin
600-2700 mg/d;
84d
placebo
84d
brief behavioral
intervention (10 min per
visit)

Abbreviations: mg, milligram; min, minute; r, retired; se, side effects.

Discussion
Clinical Studies on the Use of Gabapentin

for Treating Alcohol-Related Problems

Gabapentin has been successful in treating withdrawal alco-
hol syndrome; while three studies had low samples (n = 3,*
4,42’6,43), after calculating the percentages with and without
these three studies, gabapentin was successful 91.7% (11/12)
of studies, and 88.9% (8/9) were successful if only studies
with larger samples were included. Moreover, gabapentin
was successful in treating alcohol dependence and cravings

in 80% (4/5) of the studies reported between 2007 and 2014;
as reference, none of these five studies had a small sample
size (n initial = 21 to 150, n final = 20 to 85). Only one study
evaluated gabapentin for treating alcohol relapse, and the
authors found a positive result.’® Similarly, only one study
described the use of gabapentin for controlling the subjective
and physiological effects of alcohol, and it reported
a negative result.’” Taking these results together, it seems
that gabapentin is recommended for treating alcohol-

withdrawal syndrome, alcohol dependence and craving.

56 submit your manuscript

Dove

Open Access Journal of Clinical Trials 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Quintero Garzola

However, it is necessary to perform further research for
exploring the suitability of gabapentin for alleviating alcohol
relapse, and the subjective and physiological effects of
alcohol.

Animal Investigations About the Use of
Gabapentin for Alleviating
Alcohol-Related Problems

Regarding animal research, three experimental works have
explored gabapentin for alleviating alcohol-withdrawal symp-
toms: two experiments by Roberto and colleagues (2008) and
one by Watson and colleagues (1997);%"%® for reference, these
works did not use smaller sample sizes (n initial = 18-90,
n final = 13 to 90). All found a favorable result. Based on
animal research, it seems that gabapentin is adequate for redu-
cing alcohol-withdrawal symptoms; however, it is advisable to
perform more investigations due to the small number of reports
on this topic. Further, it is necessary to perform further animal
research on gabapentin’s effects on other alcohol-related pro-
blems (ie, dependence, craving, and relapse).

Clinical Studies on the Use of Gabapentin

for Reducing Tobacco Dependence
Regardless of the sample size ranges considered (all sizes or
only larger sizes), there is no support for the use of gabapentin
for treating tobacco dependence. If considering all sample
sizes, based on the analysis of the four clinical investigations
(Table 6) gabapentin use is not supported for the treatment of
tobacco dependence: success was found in only 50% of the
studies (33.3% of success if only larger samples are included,
n =36 to 80). Furthermore, the majority of studies (75%) used
gabapentin alone (66.7% for larger samples studies); further
studies should explore alternative combinations of gabapentin
with other drugs for tobacco dependence: such as naltrexone,*®
clomethiazole,** bupropion (norepinephrine-dopamine reup-
take inhibitor antidepressant),®> or cytisine and varenicline
(partial agonists of nicotinic acetylcholine receptors). As
a reference, the investigations that combined gabapentin with
clomethiazole or naltrexone for treating alcohol abuse pro-
blems (described here) used gabapentin doses of 1600 mg/
d* and 3001200 mg/d,*® respectively; these dosages can be
of reference for combinations targeting tobacco use problems.
However, gabapentin was found to foster smoking
abstinence,®* and reduce misuse, craving and withdrawal
symptoms of nicotine nasal spray.®® The range of dosage
in the successful studies was 300 to 2400 mg/d, which is
similar to the range found in the studies described

previously for treatment of alcohol disorders (withdrawal
symptoms: 400-3200 mg/d).

Some limitations in this review of gabapentin for
tobacco-related problems were the limited number of
studies in the field (four), a small sample size (n = 1) of
one included study,’® and the absence of animal studies
on this topic (which could complement the analysis of
clinical studies). It is therefore recommended that more
double-blind, randomized, and large sample clinical trials
for exploring gabapentin’s usefulness for treating
tobacco-related problems (dependence, craving, withdra-
wal symptoms) be conducted. Moreover, clinical and
rodent studies that explore different routes of gabapentin
administration (oral, systemic, nasal) for treating tobacco-
related problems (dependence, craving, withdrawal symp-
toms) would be beneficial. Finally, future studies (human
and rodent) should analyze different forms of tobacco use
besides smoking, such as chewing and inhaled (snuffed).

Conclusions

Conclusions Integrating Clinical and
Animal Investigations Regarding the Use
of Gabapentin for Treating
Alcohol-Related Problems

Taken together, clinical and animal investigations support the
use of gabapentin for alleviating alcohol-withdrawal symp-
toms. If considering all studies, regardless of samples size,
among 15 investigations (12 clinical and three animal), 14
(93.3%) found gabapentin to be successful for the alleviation
of alcohol-withdrawal symptoms. Moreover, if studies with
smaller samples sizes are excluded, gabapentin use is still
supported (91.7% success, 11/12).

Conclusions About the Use of
Gabapentin for Alleviating

Tobacco-Related Problems

If considering all the investigations, regardless of sample sizes,
a total of four studies have explored the use of gabapentin for
treating tobacco dependence, with a result in 50% of the
reports; similar results are found if only larger sample studies
are considered (success in 1/3 studies). This does not support
the use of gabapentin for alleviating tobacco-related problems.
A limitation was the scarce number of clinical studies (four)
and the absence of related rodent studies in this field. Hence, it
is recommended that researchers perform more studies with
large samples. Also, subsequent studies should consider other
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routes of gabapentin administration, and different forms of

tobacco consumption. These subsequent studies would help

to define the suitability of gabapentin for alleviating tobacco

dependence problems.
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