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disorders and substance use disorders.

Methods: This review was performed according to the Preferred Reporting Iltems for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The PubMed and Ovid
MEDLINE literature databases were screened and filtered by using specific search terms
and inclusion/exclusion criteria. The full texts of selected studies were subsequently retrieved
and reviewed. The search terms generated 2,604 results from the databases. After excluding
all duplicates, 1,088 citations were left. Thereafter, we applied inclusion and exclusion criteria;
a total of 54 papers were retained for detailed review.

Results: This literature review concludes that GBP appears to be effective in the treatment
of various forms of anxiety disorders. It shows some effectiveness in bipolar disorder as
an adjunctive therapeutic agent, while the evidence for monotherapy is inconclusive. In
substance use disorders, GBP is effective for acute alcohol withdrawal syndrome (AWS)
with mild to moderate severity; it reduces cravings, improves the rate of abstinence, and
delays return to heavy drinking. GBP may have some therapeutic potential in the treatment
of opioid addiction and cannabis dependence, but there is limited evidence to support its
use. No significant benefit of GBP has been conclusively observed in the treatment of OCD,
PTSD, depression, or cocaine and amphetamine abuse.

Conclusion: GBP appears to be effective in some forms of anxiety disorders such as
preoperative anxiety, anxiety in breast cancer survivors, and social phobia. GBP has shown
to be safe and effective in the treatment of alcohol dependence. However, the literature
suggests that GBP is effective as an adjunctive medication rather than a monotherapy. More
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clinical trials with larger patient populations are needed to support gabapentin’s off-label
use in psychiatric disorders and substance use disorders. It is worth noting that numerous
clinical studies that are discussed in this review are open-label trials, which are inherently less
rigorously analyzed. Therefore, more extensive investigations are required to examine not
only the efficacy of GBP, but also its safety and tolerance.

Keywords: gabapentin, neurontin, bipolar disorder, substance use disorder, alcohol use disorder, alcohol withdrawal,

PTSD, anxiety disorder

INTRODUCTION

The Food and Drug Administration (FDA) in the United States (US)
first licensed gabapentin (GBP) in 1993 as an adjunctive treatment
for partial seizures. In 2000, GBP was approved for treatment of
partial seizures in children aged 3 years or older. It was subsequently
discovered that GBP has analgesic properties and was licensed
by the FDA in 2002 for the treatment of post-herpetic neuralgia
(1, 2). GBP has been used to treat various medical and psychiatric
conditions such as fibromyalgia, chronic pain syndromes, and
migraine headaches, and has been extensively prescribed off-
label for psychiatric disorders despite a lack of rigorous evidence
of its effectiveness (1, 2). GBP belongs to the gabapentinoid
class, used as anticonvulsants, analgesics, and anxiolytics among
other indications. Although GBP was originally developed to
treat epilepsy, it is now also used to relieve neuropathic pain and
restless leg syndrome. It is particularly recommended as a first-line
agent for the treatment of neuropathic pain arising from diabetic
neuropathy, post-herpetic neuralgia, and central neuropathic pain.

However, there is mounting evidence that GBP may also be
effective for treating various psychiatric disorders and substance
use disorders (1, 2). With growing off-label use, the efficacy of
this drug needs to be established via clinical studies and other
scientific shreds of evidence. The primary objective of this review
is to perform a thorough assessment of published studies on
the effectiveness of GBP in the treatment of various psychiatric
disorders and substance use disorders.

GBP Pharmacology
GBP is a structural analog of y-aminobutyric acid (GABA). It
demonstrates little or no interaction with GABA receptors and
does not appear to alter GABA uptake or metabolism. While
initially believed to act on the GABAergic neurotransmitter
system, its actual mechanism of action as an anticonvulsant and
therapeutically for neuropathy, is unknown. In human and rat
studies, GBP was found to increase GABA biosynthesis and to
increase non-synaptic GABA neurotransmission in vitro. As the
GABA system is the most prolific class of inhibitory receptors
within the brain, its modulation results in the sedating or calming
effects of GBP on the nervous system. GBP has also been shown to
bind to the a28-1 subunit of voltage-gated calcium ion channels,
which contributes to its analgesic effects. It is uncertain how this
may contribute to the psychoactive effects of GBP (3).

GBP does not appear to bind to any proteins, nor does it
induce or inhibit hepatic microsomal enzymes. Instead, it is

eliminated unchanged by renal excretion. GBP offers a favorable
safety profile with minimal reported drug-drug interactions.
It is not associated with hematologic or hepatic problems and
does not require serum concentration monitoring. In addition
to these pharmacological advantages, animal experiment data
support the use of GBP for the treatment of psychiatric disorders.

MATERIALS AND METHODS

The review was performed and reported according to the PRISMA
guidelines (4). Two electronic databases, PubMed and Ovid
MEDLINE, were scanned from the earliest published articles
until those published by the end of November 2018. Studies were
selected based on the following inclusion criteria: 1) publication
in English, 2) human study population, 3) longitudinal, cohort,
case—control, cross-sectional studies that investigated GBP
for the treatment of psychiatric disorders and/or substance
use disorders, and 4) publication in peer-reviewed journals.
Previously published systematic reviews, case series, case reports,
opinions, comments, and unpublished studies were excluded
from this review.

Search Terms
In our search we used the following keywords through
electronic databases, PubMed and Ovid MEDLINE: 1) Gabapentin,
2) Gabapentin AND Bipolar Disorder, 3) Gabapentin AND
Major Depressive Disorder “MDD;” 4) Gabapentin AND Anxiety
Disorder, 5) Gabapentin AND Mood Disorder, 6) Gabapentin
AND Posttraumatic Stress Disorder “PTSD,” 7) Gabapentin
AND Obsessive-Compulsive Disorder “OCD;’ 8) Gabapentin AND
Alcohol Use Disorder “AUD,” 9) Gabapentin AND “Alcohol
abuse” “dependence” “withdrawal” “cravings,” 10) Gabapentin
AND “drug abuse” OR “drug dependence,” 11) Gabapentin AND
Opioid Use Disorder “OUD” “dependence” “withdrawal” “cravings,”
12) Gabapentin cocaine, “dependence” “withdrawal” “cravings,’
13) Gabapentin AND amphetamine abuse “dependence” “withdrawal”
“cravings,” and 14) Gabapentin AND cannabis, OR Marijuana,
“dependence” “withdrawal” “cravings” This search was similarly
performed with the other commonly used name “Neurontin”
The search was carried out by two independent volunteer
researchers (PK and MA). These researchers independently
performed screening of titles and abstracts for initial exclusion
based on publication type. Where required, the full texts were
immediately screened to ascertain inclusion or exclusion. Following
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the initial exclusion screening, the researchers further evaluated the
full-text articles for inclusion based on the four inclusion criteria.
At each step, their results were compared, and any discrepancies
were resolved through discussion. Any remaining disagreements
were resolved by involving a third independent researcher (SA).

RESULTS

Our search of the PubMed and Ovid MEDLINE databases
generated 2,604 results. After excluding all duplicates and

completely off-topic titles, 1,088 citations were left. Remaining
citations were manually screened for exclusion based on their titles
and abstracts, i.e., those clearly incompatible with the purpose of
our review, and designed four eligibility criteria such as articles
that were written in languages other than English, gray literature/
unpublished/non-peer-reviewed papers. A manual search of
references revealed 190 additional articles. Subsequently, full-
text articles were obtained for those 191 references that appeared
to match our inclusion criteria. Out of those, 137 papers did not
fit the inclusion criteria. A final total of 54 articles were found for
the purpose of the study (Figure 1).

PubMed
1990 - 2018
1392 Citations

Ovid MEDLINE
1990 - 2018
1212 Citations

\ /

1088 Non-Duplicate
Citations Screened

'

Inclusion/Exclusion
Criteria Applied.

l

191 Articles Retrieved

l

Inclusion/Exclusion
Criteria Applied.

|

54 Articles Included

N

FIGURE 1 | Literature mining and screening process of articles related to gabapentin in the treatment of substance use and psychiatric disorders.

897 Articles Excluded After
Title/Abstract Screen
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Anxiety Disorders

The annual prevalence of anxiety disorders among the adult (~18
years and older) population in the US is about 40 million (5).
Despite the high prevalence, anxiety disorders are frequently
underdiagnosed and undertreated by primary care physicians.
Untreated patients of anxiety disorders may also suffer from
depression, distressing physical signs, substance abuse, and
socioeconomic problems. These subsequently cause decreased
functionality, increased morbidity, and mortality rates.

Anxiety disorders can be effectively treated with
psychopharmacological and psychotherapeutic interventions
such as cognitive-behavioral interventions. Drugs prescribed
for the treatment of anxiety disorders include selective serotonin
reuptake inhibitors (SSRIs), serotonin and norepinephrine
reuptake inhibitors (SNRIs), benzodiazepines not used for first-
line treatment because of side effects, primarily used for acute
anxiety, and tricyclic antidepressants (TCAs). Other drugs, such
as hydroxyzine, mirtazapine, nefazodone, and atypical neuroleptic
agents, have also been used (6). A number of antiepileptic drugs
(AEDs) have been used for anxiety disorder. The results for the use
of GBP in anxiety disorder are somewhat mixed; some studies have
found it to be useful in patients with social phobias, preoperative
anxiety, and moderate to severe panic disorder.

To the best of our knowledge, there have been 11 clinical
trials (RCTs), comprising a total of 1,230 patients, to determine
the efficacy of GBP in the treatment of various forms of anxiety
disorders (7-17) (Table 1). In a randomized, double-blinded
controlled trial, Lavigne et al. (10) compared 300 mg GBP versus
900 mg GBP versus placebo in 420 breast cancer patients. At
4 weeks, anxiety change scores were significantly better for GBP
300 and 900 mg (p = 0.005) compared to placebo. At 8 weeks,
the anxiolytic effects of GBP compared to placebo persisted
(p < 0.005). Researchers found GBP to be an effective agent for
hot flashes and anxiety (10). Pande et al. (12) studied the efficacy
and safety of GBP in relieving the symptoms of social phobia.
Sixty-nine patients were randomly assigned to receive double-
blind treatment with either GBP (dosed flexibly between 900 and
3,600 mg daily in three divided doses) or placebo for 14 weeks. A
significant reduction (p < 0.05) in the symptoms of social phobia
was observed among patients taking GBP compared with those
on placebo (12). The same researchers conducted a study in the
following year to see the efficacy and safety of GBP in patients
with panic disorder. Pande et al. (13) studied 103 patients, who
were randomly assigned to GBP (dosed flexibly between 600
and 3,600 mg/day) or placebo for 8 weeks. Results from this
study show that GBP appeared to be less effective for persistent
and severe anxiety because of no significant overall difference
between the placebo and the GBP group (13). However, in
subsequent years, another study demonstrated the efficacy of
GBP in treating patients with panic disorder. Quevedo et al.
(14) examined the anxiolytic potential of GBP in those who
suffer from anxiety induced by simulated public speaking (SPS).
Thirty-two normal male volunteers (aged 17-30 years) had their
anxiety and mood evaluated by self-scales [Visual Analogue
Mood Scale (VAMS) and Profile of Mood State (POMS)] during
the SPS procedure. Treatment with GBP at 800 mg significantly

decreased the anxiety of subjects by showing a decrease in the
VAMS item calm-excite and also volunteers who received GBP
400 and 800 mg showed a decrease in hostility score in POMS.
The study also suggested that GBP may offer a good alternative
to panic disorder treatment with fewer side effects and overall
better safety profile (14).

Out of 10 clinical trials from our literature search, 7 have
assessed preoperative anxiety in individuals otherwise not
affected by severe anxiety (7-9, 11, 14, 16, 17). Six of these
seven trials showed that GBP significantly reduced anxiety
compared to the placebo, and in some studies, GBP was found
to reduce postoperative pain (7, 9, 11, 14, 16, 17). For example,
in Ménigaux et al’s RCT, 40 patients were given 1,200 mg of
GBP preoperatively, and the preoperative anxiety scores were
significantly lower (p < 0.001) in the GBP group compared to
the control group (11). The GBP-treated group also required less
morphine than the control group (p < 0.001), and the patients’
visual analog scale (VAS) pain scores at rest and after mobilization
were significantly reduced (p < 0.001) in the GBP group. In
addition, the first and maximal passive and active knee flexion,
at 24 and 48 h, was substantially more extensive in this group.
Similarly, a study by Clerk et al. (2012) shows that administration
of GBP prior to surgery reduces preoperative anxiety scores and
pain catastrophizing scores. These results suggest that GBP may
be a useful treatment option for those patients who exhibit high
levels of preoperative anxiety and pain catastrophizing; however,
the sedative properties of GBP can delay in postoperative
discharge (17). The other studies have similarly shown a positive
effect of GBP on preoperative anxiety and pain, e.g., Khezri et al.
(9), Tirault et al. (15), Adam et al. (7), and Pathak and Chaturvedi
(16). Contrary to these results, Clarke et al. concluded in their
study that there are no significant differences in the preoperative
anxiety levels (8). In summary, GBP has been shown to be an
effective preoperative anxiety treatment despite not being a first-
line medication.

Obsessive-Compulsive Disorder

Obsessive-compulsive disorder (OCD) is a common psychiatric
illness with a lifetime prevalence of 1-3%. It is the fourth most
common psychiatric illness and a leading cause of disability.
OCD can cause significant impairment in functioning and
quality of life. If untreated, OCD can develop into a chronic
illness with waxing and waning symptoms (18). The mainstay
of treatment for OCD includes medications and cognitive
behavioral therapy (CBT) in the form of exposure and
response prevention (ERP). SSRIs are typically used as first-line
therapeutics with SNRIs and TCAs as second-line therapeutics.
Where SSRI treatment alone is ineffective, augmentation of
SSRIs with antipsychotics is recommended (19). Our literature
search identified only one randomized study that has been
carried out to date to assess the effect of GBP on OCD. Onder
et al. randomized a group of 40 subjects; fluoxetine was given to
half of the subjects, while fluoxetine and GBP were given to the
other half (20). The results were assessed with the Clinical Global
Impression (CGI) and Yale-Brown Obsessive-Compulsive
Scale (Y-BOCS), which showed no significant difference
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between these two groups over time. This study shows that GBP
shortens flouxetine’s onset of action without a significant increase
in adverse effects. Authors suggested that GBP can be used as
adjunctive to accelerate the clinical response of fluoxetine. Other
than this one study, there are few clinical trials examining the
effects of GBP in OCD, thereby impeding conclusions about the
efficacy of its use in this group of disorders.

Bipolar Disorder

Bipolar disorder affects more than about 5.7 million US adults,
which accounts for about 2.6% of the population that is 18 years
and older (21, 22). The lifetime prevalence of bipolar disorder
is approximately 1% with equal prevalence in both men and
women and a documented 40-50% of patients experiencing
their second episode of mania within 2 years of their first
episode (23). Treatment of bipolar disorder is broadly classified
as mood stabilizers, antipsychotic medications, anticonvulsants,
antidepressants, electroconvulsive therapy (ECT), and psychosocial
interventions. Use of appropriate medication for managing bipolar
disorder, or manic-depressive illness (MDI), depends on the
phase of illness in which a patient presents to the clinician
and their past treatment history. Treatment of bipolar disorder
generally has two phases. 1) Acute phase treatment is mainly
focused on the management of acute mood episodes such as
manic, hypomanic, or depressive. 2) The second phase is the
maintenance phase treatment, which is focused on preventing
recurrences of acute episodes.

The mainstay of management of bipolar disorder is mood
stabilizers. Mood stabilizers (lithium and divalproex) are the first-
line treatments for acute mania and mixed episodes, with second-
generation antipsychotics (aripiprazole, asenapine, olanzapine,
quetiapine, risperidone, and ziprasidone) used for subsequent
treatment. Acute bipolar depression is treated with first-line
medications such as quetiapine, lamotrigine, or a combination of
olanzapine and fluoxetine, and the second-line treatments comprise
lithium, divalproex, and combinations of SSRIs or bupropion
with the second-generation antipsychotics. Maintenance therapy
includes lithium and divalproex, carbamazepine, lamotrigine,
and second-generation antipsychotics. Psychoeducation focusing
on the recognition of early warning signs of relapse is an effective
adjunct to medication and should be offered to all patients with
bipolar disorder (24).

Psychotherapies also play a crucial role in the treatment of
bipolar disorders by optimizing disease stability and psychosocial
functioning. Psychotherapies target essential therapeutic areas
such as lack of support, acceptance and improving understanding
of illness and its management, medication adherence, managing
interpersonal issues, and lastly, identifying and responding to early
signs of mood episode relapse (25, 26).

GBP has been used as both monotherapy and adjunctive
therapy in bipolar disorders. Several RCTs and open-label
trials have assessed the efficacy of GBP in patients with bipolar
disorder (Table 1). The majority of these studies, e.g., Vieta
et al. (27), Young et al. (28), and Cabras et al. (29), showed that
GBP was effective in treating bipolar disorder. However, GBP
appears to be effective as an adjunctive medication rather than

as a monotherapy (23, 29-32). In the late 1990s, initial studies
on the efficacy of GBP in bipolar disorder showed that GBP
seems to exert moderate antimanic properties. Among those
studies, Erfurth et al. suggested that the effectiveness of GBP for
monotherapy is higher in modest and nonsevere manic states,
while GBP in conjunction with other effective mood stabilizers
appears to be safe and effective for the treatment of severe mania
(33). Sokolski et al. (34), Altshuler et al. (35), and Wang et al. (32)
also demonstrated that GBP might be particularly useful in the
treatment of drug-resistant bipolar disorder in relation to residual
depressive symptoms such as irritability, social withdrawal, and
anxiety. Contrary to these studies, two studies from the same
era, Pande et al. (36) and Frye et al. (37), concluded that GBP
has no superiority to the placebo or lamotrigine in bipolar
patients. The studies until a decade ago showed overall success
in the management of bipolar disorder, although our literature
search couldn’t find studies, especially at larger scale over the past
decade, documenting similar success.

Posttraumatic Stress Disorder

Posttraumatic stress disorder (PTSD) is a common psychiatric
disorder with a 12-month and lifetime prevalence of 10.1% and
3.7%, respectively, in the US general population. The lifetime
prevalence of PTSD among women (10.4%) makes them twice
as likely as men (5%) to have the disorder at some point in their
lives (38).

Studies recommend various psychotherapy interventions,
particularly trauma-focused psychotherapy, as the first-line
treatment for PTSD over pharmacotherapy. The American
Psychological Association’s guidelines suggest evidenced-
based psychotherapies such as CBT, cognitive processing
therapy (CPT), cognitive therapy (CT), prolonged exposure
therapy (PE), brief eclectic psychotherapy (BEP), eye movement
desensitization and reprocessing (EMDR), and narrative
exposure therapy (NET) (39). The commonly used medications
with strong evidence for the treatment of PTSD are SSRIs) (e.g.,
sertraline, paroxetine, and fluoxetine) and selective SNRIs) (e.g.,
venlafaxine) (39). Currently, only sertraline and paroxetine
are approved by the FDA for PTSD (39-41). While SSRIs are
typically the first class of medications used in PTSD treatment,
exceptions exist for patients based on their individual histories
of side effects, drug response, comorbidities, and personal
preferences. Several AEDs such as carbamazepine, lamotrigine,
and valproate have been used in the treatment of PTSD and
have shown effectiveness for the treatment of PTSD (42).
Given GBP’s potential efficacy in anxiety disorders, alcohol
withdrawal, bipolar disorder, and behavioral disorders, it was
studied in PTSD patients as well. Published literature suggests
that GBP may exert its effects through its structural relationship
to GABA, playing an essential role in decreasing excitatory input
of glutamate at the N-methyl-p-aspartate (NMDA) receptors as
well as a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid
(AMPA) receptors. In turn, it plays a role in sensory transmission
important in the psychobiology of PTSD (43, 44). Only one
randomized study has been published to date on its use for this
indication. Stein et al. assessed the effect of GBP on PTSD in
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48 subjects; 17 patients received propranolol (60-120 mg/day),
14 patients received GBP (900-1,200 mg/day), and 17 patients
received the placebo within 48 hours of trauma (45). The results
were assessed at 8 months post-trauma. Neither drug conferred
any significant reduction in PTSD symptoms. However, a review
of 30 PTSD patients showed GBP was useful to facilitate sleep,
as the majority (77%) of patients showed moderate or greater
improvement in duration of sleep and most noted a decrease in
the frequency of nightmares (46).

Depression

Major depression is a leading cause of disability in the US and
worldwide. Great disparities exist in access and utilization of
mental health services for depressive disorders in the Hispanic
and African American population, especially when compared
to their Caucasian counterparts (47). Based on the 2012 US
census, a population of more than 16 million live with major
depressive disorder (MDD) in the US, with a global estimate of
350 million people with MDD (47). Generally, medications and
psychotherapy are effective for most people with depression.
Current recommended medications include SSRIs, SNRIs, TCAs,
and atypical monoamine oxidase inhibitors (MAOIs). ECT is
limited to patients who are either highly resistant to treatment or
psychotic and for whom the efficacy of other somatic therapies
has not yet been established. MDD treatment requires patience
on the patient’s behalf, as medications can require several weeks
or longer to take full effect and for the side effects to ease as
the body adjusts. Different forms of psychotherapy can also be
effective in the treatment of depression; these include CBT and
interpersonal therapy (48).

To the best of our knowledge, there are no randomized
trials assessing the efficacy of GBP in the treatment of MDD.
However, patients with epilepsy with concurrent depressive
symptoms have been studied. A prospective nonrandomized
study selected 40 adults with partial epilepsy for treatment
with GBP (N = 20; 615 mg/day) or the control (N = 20) for
3 months, and the outcomes were measured with the Cornell
Dysthymia Rating Scale (CDRS), Beck’s Depression Inventory
(BDI), as well as the Hamilton Depression (HAM-D) and
Anxiety (HAM-A) scoring. GBP significantly decreased the
CDRS score over time compared to the control (p = 0.04), and
GBP treatment was associated with mood improvement as
measured by the CDRS (49). No significant differences were
found with any of the other scales. Again, there is alack of large-
scale, robust trials to study the effects of GBP on depressive
disorders; thus, not much is known about its application for
this psychiatric disorder.

Substance Use Disorders

i. Alcohol Withdrawal and Dependence

Alcohol use disorders, which include both alcohol abuse and
dependence, make up one of the most prevalent categories of
substance use disorders (51). Three medications are approved by
the FDA to treat alcohol use disorder: naltrexone, acamprosate,
and disulfiram. A fourth drug named “nalmefene” is approved
throughout the European Union and is used in an “as needed/

pro renata/PRN” basis prior to anticipated drinking occasions.
Several randomized studies have assessed the role of GBP in
the treatment of alcohol abuse or dependence. Our literature
search found 13 trials comprising a total of 807 patients (52-64)
(Table 2). Published studies showing reduced drinking, fewer
withdrawals, minimized cravings, and decreased alcohol-related
insomnia illustrate the therapeutic potential of GBP in alcohol
use disorders. The majority of studies have shown that relatively
high doses of GBP 1,200-3,200 mg/day may have a positive
effect on alcohol withdrawal symptoms, cravings, sleeplessness,
depression, and in maintaining abstinence (57, 58). Insomnia
is also commonly associated with relapse in alcohol-dependent
patients, with rates ranging from 36% to 91%. One can
hypothesize that treating insomnia in these patients may
decrease relapse rates. In such cases, GBP has been shown to
address insomnia and delay relapses in alcohol-dependent
patients (57).

An interesting set of studies are the two trials by Mason
et al. in 2009 and 2014, which examined the effect of GBP in
alcohol dependence. These studies sought evidence for the
effectiveness of GBP in supporting recovery from alcohol
dependence, through the treatment of symptoms related to
protracted abstinence that may trigger relapses (59). The first
study in the year 2009 by Mason et al. concluded that GBP
might be an effective treatment modality for the protracted
abstinence phase in alcohol dependence. In the second study
in the year 2014, Mason et al. investigated the safety and
efficacy of GBP with a higher dose of GBP (1,800 mg/day) and
measuring its effect on alcohol abstinence (60). The study shows
that GBP significantly improved the rate of alcohol abstinence
(p < 0.01), and no heavy drinking episodes were observed for
this group. GBP also reduced relapse-related symptoms, such
as insomnia, dysphoria, and craving, in addition to exhibiting
a good safety profile.

Findings from numerous clinical trials suggest that GBP
can be used as a monotherapy or as an adjunct therapy for
alcohol withdrawal syndrome (AWS) treatment (56, 62),
regardless of severity at presentation. GBP works effectively at
high doses as a monotherapeutic for mild to moderate cases
of AWS (56). However, it is also effective in severe cases when
used as an adjunctive therapeutic agent. GBP has had much
more success in the management of alcohol disorders than
other conditions and is known to alleviate some symptoms of
relapse, improving the rate of abstinence and delaying return
to heavy drinking as documented by numerous clinical trials
over the years (57-60).

ii. Opioid Dependence

Pharmacotherapy for the treatment of chronic opioid addiction
has focused on ameliorating withdrawal symptoms and
reducing craving. The most commonly used approach to opioid
detoxification includes the use of methadone, buprenorphine,
and alpha, adrenergic agonists such as clonidine or lofexidine
(65). The exact mechanism is unknown, but one can hypothesize
that GBP acts by inhibition of the neuronal Ca2+ channel.
Opiate withdrawal syndrome is hypothesized to be due to the
post-inhibitory excitatory syndrome. GBP enhances GABAergic
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activity or modulates the release of excitatory neurotransmitters
because of its GABAergic properties (66). Our literature search
found 6 RCTs, which studied the efficacy of GBP as an agent in
opiate detoxification (66-71) (Table 2). GBP was found either
alone or adjunctively to be significantly effective in achieving
favorable changes in opiate detoxification symptoms and in
reducing opioid consumption, e.g., Moghadam and Alavinia
(69), Ziaaddini et al. (71), and Sanders et al. (70). An illustrative
example is the Moghadam and Alavinia trial, where the efficacy
of GBP was evaluated as an add-on agent for methadone
detoxification (69). Sixty subjects were selected and were
randomly assigned to two groups; group A was prescribed GBP
and methadone (N = 34) and group B was given methadone
and placebo (N = 26). The methadone dose was reduced in
opium-addicted patients in group A. The results of the study
showed that GBP is an effective add-on therapy when it is
added to methadone. This drug leads to relief of withdrawal
symptoms and lowers methadone consumption. GBP becomes
a drug of interest when used as an adjunctive in treatment for
opioid withdrawal based on its anti-anxiety, anticraving, and
analgesic properties. The effectiveness of GBP in treating opioid
dependence may lie in the dosage used within the clinical trials.
Kheirabadi et al. found no significant benefits when treating 40
opioid-dependent subjects with 900 mg GBP (67). Contrary
to those results, Salehi et al. conducted an open-label RCT
to evaluate the efficacy of higher doses of GBP (1,600 mg) as
an adjunctive medication in a standard methadone-assisted
detoxification program (66). Compared to the previous trial with
900 mg/day GBP (67), the increased dose of 1,600 mg/day GBP
was observed to be effective in reducing withdrawal symptoms
in patients addicted to opiates.

iii. Cocaine Dependence

Cocaine is a powerful stimulant of the sympathetic nervous
system by inhibiting catecholamine reuptake, stimulating central
sympathetic outflow, and increasing the sensitivity of adrenergic
nerve endings to norepinephrine (NE). Cocaine causes
irreversible structural changes on the brain, heart, lung, and other
organs such as liver and kidney. Some of the adverse effects of
cocaine include hepatotoxicity, coronary artery vasoconstriction,
myocardial infarction, arrhythmias, myocarditis, ventricular
hypertrophy, dilated cardiomyopathy, and heart failure. Cocaine
demonstrated a high incidence of congenital cardiovascular and
brain malformations in offspring born to mothers with a history
of cocaine abuse. Because of the extreme effects of cocaine, very
few of the medications currently available can combat cocaine
craving and withdrawal symptoms. However, researchers are
exploring different neurobiological modalities for cocaine
dependence treatment. Because of the GABA-modulating effects
of GBP, it is thought to be a likely candidate for ameliorating
cocaine withdrawal symptoms and craving (72).

Six studies, comprising a total of 411 patients, have been
performed in the format of an RCT or open-label trial (72-77).
We reviewed these studies to evaluate the effect of GBP use
on cocaine dependence. The majority of these trials found no
significant benefit of GBP treatment compared with either
the placebo or the other drugs tested in terms of the rate of

abstinence achievement, retention in treatment, level of craving,
or likelihood of future cocaine use (73-75, 77). Two open-label
trials by Raby and Coomaraswamy (72) and Haney et al. (76)
both showed some benefits of GBP in decreasing cocaine use and
craving. However, these studies were very small (N = 9 and 8,
respectively) (72, 76) in comparison with the much larger RCTs
that concluded no benefit.

iv. Amphetamine Dependence

Three trials have tested the efficacy of GBP in treating methyl
amphetamine dependence (78-80) (Table 2). Two of these
studies, Heinzerling et al. (78) and Ling et al. (79), concluded
no significant benefit of GBP in the treatment of amphetamine
dependence. Only the Urschel IIT et al. trial showed some positive
benefit when GBP was used as an adjunctive (80). This trial
tested a combination of flumazenil and GBP for treating methyl
amphetamine dependence in 135 subjects over 30 days. Urine
screens and self-reported drug usage indicated significantly
decreased (p < 0.01) methyl amphetamine craving and use in the
treatment group compared to the placebo group.

v. Cannabis Dependence

Cannabis is one of the most widely used illicit drugs with a
substantial proportion of the US population (81). A significant
increase in the prevalence of marijuana use has been observed
for the past decades across demographic subgroups. Cannabis
use is associated with cognitive impairment, increased risk for
psychotic disorders and other mental health problems, lower
education attainment, and unemployment. Treatments for
cannabis use disorder have likewise improved in recent years,
focusing primarily on psychotherapy treatments, specifically
motivational enhancement therapy, CBT, and contingency
management. More recently, several pharmacotherapies have
been explored through many clinical trials with some mixed
results (82, 83). However, no pharmacologic treatment has
emerged as clearly efficacious (84).

Mason etal. (85) RCT evaluated the efficacy of GBP in treating
cannabis dependence. Fifty patients with cannabis dependence
were randomly assigned to receive either the placebo or GBP
(1,200 mg/day) over a period of 12 weeks. The researcher found
that compared to the placebo, the GBP group had significantly
reduced cannabis use as measured both by urine toxicology
(p = 0.001) and by the Timeline Follow-Back Interview
(p =0.004). GBP also significantly reduced withdrawal symptoms
as measured with the Marijuana Withdrawal Checklist
(p < 0.001). GBP was associated with significantly greater (p =
0.029) improvement in overall performance when using tests
of executive function. All subjects received weekly individual
counseling as well (85). The study shows the clinical relevance
of the effects of GBP on cannabis use and withdrawal, which
is further supported by significantly greater improvement in
executive function and psychological and physical problems with
GBP compared to placebo. Although the study was able to show
some evidence in support of GBP’s efficacy in treating cannabis
dependence and withdrawal, the preliminary results from a
proof-of-concept study should be taken cautiously for practical
purposes.
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DISCUSSION

There is growing evidence that GBP is effective in the treatment
of various psychiatric and substance use disorders. However,
GBP is currently approved for use only as an anticonvulsant
and analgesic. With more than 18 million prescriptions of GBP
per year, of which 83-95% are off-label, it is crucial that the use
of GBP for these indications be supported by clinical data. In
support of this, we carried out a systematic review of existing
studies on the efficacy of GBP for the treatment of psychiatric
disorders and comorbidities (86).

Our initial search of the PubMed and Ovid MEDLINE databases
generated 2,604 results, which we successively filtered down to a
final total of 54 studies using various inclusion/exclusion criteria.
These studies were then classified based on the disorder being
investigated and analyzed to extract the study findings. Overall,
most of the studies, such as Pande et al. (36), Bonnet et al. (56), and
Kheirabadi et al. (67) failed to show compelling evidence in support
of GBP efficacy for the treatment of various psychiatric illnesses
including some substance use disorders. While a small number
of studies such as Anton et al. (53), Ménigaux et al. (11), and
Moghadam and colleagues (69) indicated significant differences in
the efficacy of GBP compared to placebo or control group. These
studies reported some beneficial evidence in support of GBP's use
in psychiatric disorders. The effectiveness of GBP may be accounted
for by the different dosage regimens and augmentation with other
medications. However, some discrepancies in published literature
in regards to GBP's efficacy cannot be as easily validated, which
may necessitate more rigorous studies on this subject.

Based on our review of the published literature and existing
data, GBP appears to be effective in the treatment of various
anxiety disorders of mild to moderate severity. Anxiety disorders
such as generalized anxiety disorder, social phobia, and a fear of
public speaking have been studies in patients with good clinical
response to GBP (10, 12-14, 87). Also, GBP has been found
effective in particular settings such as reduction of perioperative
anxiety (7, 9, 11, 15, 16). The anxiolytic of GBP is established
in both human and animal models studies (88). It has yet to
be determined whether GBP is effective in treating severe and
recurring anxiety. For bipolar disorder, GBP shows some level
of effectiveness mainly as an adjunctive therapeutic treatment,
while the evidence for monotherapy with GBP is inconclusive.
Regarding substance disorders, the majority of GBP-related
RCTs to date have evaluated the use of this drug in treating
alcohol use disorders. GBP shows to be effective for acute alcohol
withdrawal symptoms, cravings, sleeplessness, depression, and
in maintaining abstinence. There are barriers to the effective
use of FDA-approved agents in the management of alcohol use
disorder including medical and psychiatric comorbidities, poor
medicationadherence, and problems with tolerability. As the body
of research on alternatives to these agents continues to grow, it is
crucial to understand the GBP’s strategic role in the management
of alcohol dependence and withdrawal. GBP is not hepatically
metabolized, making it potentially preferable to current FDA-
approved agents, especially in this target population with a high
prevalence of hepatic insufficiency. GBP can also be used for
patients with renal function below 20 mg/dl, unlike acamprosate.

Because of its fewer side effects, the added property of sleep
improvement for patients with alcohol use disorders and the fact
that it is generally well tolerated make GBP more promising and
the favorable drug in this patient population. For the treatment
of opioid abuse, GBP appears helpful in the treatment of opioid
abuse as an adjunctive therapy and may also be effective as a
monotherapy in treating cannabis dependence. However, this
still lacks enough supportive evidence. No significant effect of
GBP use has yet been conclusively observed in the treatment of
OCD, PTSD, depression, or cocaine and amphetamine abuse;
however, some of these disorders have not been investigated as in
depth by larger randomized and controlled trials.

CONCLUSION

Based on our review, GBP appears to be effective in the
treatment of some forms of anxiety disorders and alcohol
withdrawals or dependence. However, it is effective often as
an adjunctive medication rather than as a monotherapy. More
rigorous and larger clinical trials are required to resolve the
contradictory existing data for the efficacy of GBP in the
treatment of psychiatricand substance use disorders. Itis worth
noticing that numerous clinical studies that are discussed in
this review are open-label trials, which are inherently less
rigorously analyzed. Therefore, more extensive clinical studies
are required to examine effectiveness of Gabapentin in both
both psychiatric disorders and substance use disorders.

LIMITATIONS

Further relevant studies may be present in databases other than
the two used here. However, these two databases which we
selected are the standard databases for archiving literature in this
field. Our selected search terms may have also missed relevant
studies. As discussed, there is a risk of bias in individual studies
inherent in different dosage regimens and adopted outcome
measurements; this further complicates the direct comparison of
study outcomes. This study was a qualitative comparison rather
than an in-depth meta-analysis.

DISCLOSURE

The findings of this review paper are provided for educational
purposes. These findings suggest conclusions based only on a
review of published data and should be interpreted cautiously in
practical settings.

ETHICS STATEMENT

The current review article identified published material and
synthesized existing evidence that met pre-specified eligibility
criteria to answer a specific question about the efficacy of
Gabapentin. The study was entirely based on a review of previously
published papers and didn’t require any consent from any human

Frontiers in Psychiatry | www.frontiersin.org

12

May 2019 | Volume 10 | Article 228


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org

Ahmed et al.

Gabapentin in the Treatment of Substance Use

subjects. The findings and conclusion of this review paper based
only on an analysis of published data and should be interpreted
cautiously in practical settings in the best interest of patients.

AUTHOR CONTRIBUTIONS

All authors made substantial contributions to this study. SA, RB,
PK, MA, and RA contributed to conception and design, analysis,

REFERENCES

10.

11.

13.

14.

. Houghton KT, Forrest A, Awad A, Atkinson LZ, Stockton S, Harrison

PJ, et al. Biological rationale and potential clinical use of gabapentin
and pregabalin in bipolar disorder, insomnia and anxiety: protocol for a
systematic review and meta-analysis. BMJ Open (2017) 7(3):e013433. doi:
10.1136/bmjopen-2016-013433

. Wallach JD, Ross JS. Gabapentin approvals, off-label use, and lessons for

postmarketing evaluation efforts. JAMA (2018) 319(8):776-8. doi: 10.1001/
jama.2017.21897

. Hendrich J, Van Minh AT, Heblich F, Nieto-Rostro M, Watschinger K,

Striessnig J, et al. Pharmacological disruption of calcium channel trafficking
by the 28 ligand gabapentin. Proc Nat Acad Sci (2008) 105(9):3628-33. doi:
10.1073/pnas.0708930105

. Moher D, Liberati A, Tetzlaff ], Altman DG, Group P. Preferred reporting

items for systematic reviews and meta-analyses: the PRISMA statement.
PLoS Med (2009) 6(7):1000097. doi: 10.1371/journal.pmed.1000097

. Kessler RC, Chiu WT, Demler O, Walters EE. Prevalence, severity, and

comorbidity of 12-month DSM-IV disorders in the National Comorbidity
Survey Replication. Arch Gen Psychiatry (2005) 62(6):617-27. doi: 10.1001/
archpsyc.62.6.617

. Bystritsky A, Khalsa SS, Cameron ME, Schiffman J. Current diagnosis and

treatment of anxiety disorders. Pharm Ther (2013) 38(1):30.

. Adam E Bordenave L, Sessler DI, Chauvin M. Effects of a single 1200-

mg preoperative dose of gabapentin on anxiety and memory. Ann Fr
Anesth Reanim (2012) 1(31):e223-e227. Elsevier Masson. doi: 10.1016/j.
annfar.2012.05.006

. Clarke H, Kay J, Orser BA, Gollish J, Mitsakakis N, Katz J. Gabapentin does

not reduce preoperative anxiety when given prior to total hip arthroplasty.
Pain Med (2010) 11(6):966-71. doi: 10.1111/.1526-4637.2010.00826.x

. Khezri M-B, Oladi M-R, Atlasbaf A. Effect of melatonin and gabapentin on

anxiety and pain associated with retrobulbar eye block for cataract surgery:
a randomized double-blind study. Indian ] Pharmacol (2013) 45(6):581. doi:
10.4103/0253-7613.121368

Lavigne JE, Heckler C, Mathews JL, Palesh O, Kirshner JJ, Lord R, et al.
A randomized, controlled, double-blinded clinical trial of gabapentin
300 versus 900 mg versus placebo for anxiety symptoms in breast cancer
survivors. Breast Cancer Res Treat (2012) 136(2):479-86. doi: 10.1007/
$10549-012-2251-x

Ménigaux C, Adam F, Guignard B, Sessler DI, Chauvin M. Preoperative
gabapentin decreases anxiety and improves early functional recovery from
knee surgery. Amesth Analg (2005) 100(5):1394. doi: 10.1213/01.ANE.
0000152010.74739.B8

. Pande AC, Davidson JR, Jefferson JW, Janney CA, Katzelnick D], Weisler

RH, et al. Treatment of social phobia with gabapentin: a placebo-
controlled study. J Clin Psychopharmacol (1999) 19(4):341-8. doi: 10.1097/
00004714-199908000-00010

Pande AC, Pollack MH, Crockatt J, Greiner M, Chouinard G, Lydiard RB,
et al. Placebo-controlled study of gabapentin treatment of panic
disorder. J Clin Psychopharmacol (2000) 20(4):467-71. doi: 10.1097/
00004714-200008000-00011

Quevedo J, Barichello T, Izquierdo I, Vianna MR, de-Paris F, Busnello
JV, et al. Effects of gabapentin on anxiety induced by simulated public

and interpretation of data, and critical review of the manuscript.
UE HS, AK, AZ, 1Q, and GB contributed to draft manuscript, the
revision of the manuscript, advised on epidemiological methods,
and was involved in the critical revision of the manuscript. SA,
VK, RB, and MA contributed to the study conception. SA, RA,
AZ,1Q, and GB contributed to the study design. SA, UE, HS, and
RB contributed to the data analysis and interpretation. SA, MA,
VK, RB, and UF wrote the paper draft. AZ, RA, IQ, HS, and VK
contributed to the critical revision of the manuscript.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Tirault M, Foucan L, Debaene B, Frasca D, Lebrun T, Bernard J, et al.
Gabapentin premedication: assessment of preoperative anxiolysis and
postoperative patient satisfaction. Acta Anaesthesiol Belg (2010) 61(4):203.
https://www.ncbi.nlm.nih.gov/pubmed/21388079

Pathak L, Chaturvedi A. Effect of gabapentin premedication on preoperative
anxiety and postoperative pain. Health Renaiss (2013) 11(3):254-9. doi:
10.3126/hren.v11i3.9642

Clarke H, Kirkham KR, Orser BA, Katznelson R, Mitsakakis N, Ko R,
et al. Gabapentin reduces preoperative anxiety and pain catastrophizing
in highly anxious patients prior to major surgery: a blinded randomized
placebo-controlled trial. Can ] Anesth (2013) 60(5):432-43. doi: 10.1007/
$12630-013-9890-1

Reddy YJ, Sundar AS, Narayanaswamy JC, Math SB. Clinical practice
guidelines for obsessive-compulsive disorder. Indian ] Psychiatry (2017)
59(Suppl 1):574. doi: 10.4103/0019-5545.196976

Seibell PJ, Hollander E. Management of obsessive-compulsive disorder.
F1000prime Rep (2014) 6:6-68. doi: 10.1016/j.mayocp.2017.06.022

Onder E, Tural U, Gékbakan M. Does gabapentin lead to early symptom
improvement in obsessive-compulsive disorder? Eur Arch Psychiatry Clin
Neurosci (2008) 258(6):319-23. doi: 10.1007/500406-007-0798-z
Association AP.. Diagnostic and statistical manual of mental disorders (DSM-
5®). Am Psychiatr Publ (2013). doi: 10.1176/appi.books.9780890425596
Laksshman S, Bhat RR, Viswanath V, Li X. DeepBipolar: identifying genomic
mutations for bipolar disorder via deep learning. Hum Mutat (2017)
38(9):1217-24. doi: 10.1002/humu.23272

Astaneh AN, Rezaei O. Adjunctive treatment with gabapentin in bipolar
patients during acute mania. Int | Psychiatry Med (2012) 43(3):261-71. doi:
10.2190/PM.43.3.e

Connolly KR, Thase ME. The clinical management of bipolar disorder: a
review of evidence-based guidelines. Prim Care Companion CNS Disord
(2011) 13(4):1-13. doi: 10.4088/PCC.10r01097

Altman S, Haeri S, Cohen LJ, Ten A, Barron E, Galynker I, et al. Predictors of
relapse in bipolar disorder: a review. J Psychiatr Pract® (2006) 12(5):269-82.
doi: 10.1097/00131746-200609000-00002

Altman S, Haeri S, Cohen L], Ten A, Barron E, Galynker II, Duhamel KN.
Predictors of relapse in bipolar disorder: a review. ] Psychiatr Pract® (2006)
12(12):269-82.

Vieta E, Manuel JG, Martinez-Aran A, Comes M, Verger K, Masramon X,
et al. A double-blind, randomized, placebo-controlled, prophylaxis study
of adjunctive gabapentin for bipolar disorder. J Clin Psychiatry (2006)
67(3):473-7. doi: 10.4088/JCP.v67n0320

Young LT, Robb JC, Hasey GM, MacQueen GM, Siotis IP, Marriott M, et al.
Gabapentin as an adjunctive treatment in bipolar disorder. J Affect Disord
(1999) 55(1):73-7. doi: 10.1016/S0165-0327(98)00192-X

Cabras PL, Hardoy MJ, Hardoy MC, Carta MG. Clinical experience with
gabapentin in patients with bipolar or schizoaffective disorder: results of
an open-label study. J Clin Psychiatry (1999) 60(4):245-8. doi: 10.4088/JCP.
v60n0408

Perugi G, Toni C, Ruffolo G, Sartini S, Simonini E, Akiskal H. Clinical
experience using adjunctive gabapentin in treatment-resistant bipolar
mixed states. Pharmacopsychiatry (1999) 32(04):136-41. doi: 10.1055/
§-2007-979219

Vieta E, Martinez-Aran A, Nieto E, Colom F, Reinares M, Benabarre A, et al.

speaking. ] Psychopharmacol (2003) 17(2):184-8. doi: 10.1177/ Adjunctive gabapentin treatment of bipolar disorder. Eur Psychiatry (2000)
0269881103017002006 15(7):433-7. doi: 10.1016/S0924-9338(00)00514-9
Frontiers in Psychiatry | www.frontiersin.org 13 May 2019 | Volume 10 | Article 228


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.1136/bmjopen-2016-013433
https://doi.org/10.1001/jama.2017.21897
https://doi.org/10.1001/jama.2017.21897
https://doi.org/10.1073/pnas.0708930105
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1001/archpsyc.62.6.617
https://doi.org/10.1001/archpsyc.62.6.617
https://doi.org/10.1016/j.annfar.2012.05.006
https://doi.org/10.1016/j.annfar.2012.05.006
https://doi.org/10.1111/j.1526-4637.2010.00826.x
https://doi.org/10.4103/0253-7613.121368
https://doi.org/10.1007/s10549-012-2251-x
https://doi.org/10.1007/s10549-012-2251-x
https://doi.org/10.1213/01.ANE.0000152010.74739.B8
https://doi.org/10.1213/01.ANE.0000152010.74739.B8
https://doi.org/10.1097/00004714-199908000-00010
https://doi.org/10.1097/00004714-199908000-00010
https://doi.org/10.1097/00004714-200008000-00011
https://doi.org/10.1097/00004714-200008000-00011
https://doi.org/10.1177/0269881103017002006
https://doi.org/10.1177/0269881103017002006
https://www.ncbi.nlm.nih.gov/pubmed/21388079
https://doi.org/10.3126/hren.v11i3.9642
https://doi.org/10.1007/s12630-013-9890-1
https://doi.org/10.1007/s12630-013-9890-1
https://doi.org/10.4103/0019-5545.196976
https://doi.org/10.1016/j.mayocp.2017.06.022
https://doi.org/10.1007/s00406-007-0798-z
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1002/humu.23272
https://doi.org/10.2190/PM.43.3.e
https://doi.org/10.4088/PCC.10r01097
https://doi.org/10.1097/00131746-200609000-00002
https://doi.org/10.4088/JCP.v67n0320
https://doi.org/10.1016/S0165-0327(98)00192-X
https://doi.org/10.4088/JCP.v60n0408
https://doi.org/10.4088/JCP.v60n0408
https://doi.org/10.1055/s-2007-979219
https://doi.org/10.1055/s-2007-979219
https://doi.org/10.1016/S0924-9338(00)00514-9

Ahmed et al.

Gabapentin in the Treatment of Substance Use

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Wang PW, Santosa C, Schumacher M, Winsberg ME, Strong C, Ketter TA.
Gabapentin augmentation therapy in bipolar depression. Bipolar Disord
(2002) 4(5):296-301. doi: 10.1034/j.1399-5618.2002.01211.x

Erfurth A, Kammerer C, Grunze H, Normann C, Walden J. An open label
study of gabapentin in the treatment of acute mania. J Psychiatr Res (1998)
32(5):261-4. doi: 10.1016/S0022-3956(98)00010-7

Sokolski KN, Green C, Maris DE, DeMet EM. Gabapentin as an adjunct to
standard mood stabilizers in outpatients with mixed bipolar symptomatology.
Ann Clin Psychiatry (1999) 11(4):217-22. doi: 10.3109/10401239909147073
Altshuler LL, Keck PE, McElroy SL, Suppes T, Brown ES, Denicoff K, et al.
Gabapentin in the acute treatment of refractory bipolar disorder. Bipolar
Disord (1999) 1(1):61-5. doi: 10.1034/j.1399-5618.1999.10113.x

Pande AC, Crockatt JG, Janney CA, Werth JL, Tsaroucha G, Group
GBDS. Gabapentin in bipolar disorder: a placebo-controlled trial
of adjunctive therapy 1. Bipolar Disord (2000) 2(3p2):249-55. doi:
10.1034/j.1399-5618.2000.20305.x

Frye MA, Ketter TA, Kimbrell TA, Dunn RT, Speer AM, Osuch EA, et al.
A placebo-controlled study of lamotrigine and gabapentin monotherapy in
refractory mood disorders. J Clin Psychopharmacol (2000) 20(6):607-14. doi:
10.1097/00004714-200012000-00004

Kessler RC, Petukhova M, Sampson NA, Zaslavsky AM, Wittchen HU.
Twelve-month and lifetime prevalence and lifetime morbid risk of anxiety
and mood disorders in the United States. Int ] Methods Psychiatr Res (2012)
21(3):169-84. doi: 10.1002/mpr.1359

Jeftreys M. Clinician’s guide to medications for PTSD. National Center for
PTSD US Department of Veterana Affairs. San Antonio, TX, University of
Texas Health Science Center (2009).

Brady K, Pearlstein T, Asnis GM, Baker D, Rothbaum B, Sikes CR, et al.
Efficacy and safety of sertraline treatment of posttraumatic stress disorder:
a randomized controlled trial. JAMA (2000) 283(14):1837-44. doi: 10.1001/
jama.283.14.1837

Marshall RD, Beebe KL, Oldham M, Zaninelli R. Efficacy and safety of
paroxetine treatment for chronic PTSD: a fixed-dose, placebo-controlled
study. Am ] Psychiatry (2001) 158(12):1982-8. doi: 10.1176/appi.ajp.158.12.
1982

Malek-Ahmadi P. Gabapentin and posttraumatic stress disorder. Ann
Pharmacother (2003) 37(5):664-6. doi: 10.1345/aph.1C082

Sandford JJ, Argyropoulos SV, Nutt DJ. The psychobiology of anxiolytic
drugs: Part 1: Basic neurobiology. Pharmacology ¢ therapeutics (2000)
1(88):97-212. https://www.ncbi.nlm.nih.gov/pubmed/10761676

Berigan TR. Gabapentin in the treatment of posttraumatic stress disorder.
Prim Care Companion ] Clin Psychiatry (2000) 2(3):105-. doi: 10.4088/PCC.
v02n0307

Stein MB, Kerridge C, Dimsdale JE, Hoyt DB. Pharmacotherapy to prevent
PTSD: results from a randomized controlled proof-of-concept trial in
physically injured patients. ] Trauma Stress (2007) 20(6):923-32. doi: 10.
1002/jts.20270

Hamner MB, Brodrick PS, Labbate LA. Gabapentin in PTSD: a retrospective,
clinical series of adjunctive therapy. Ann Clin Psychiatry (2001) 13(3):141-6.
doi: 10.3109/10401230109148960

Kaiser RH, Andrews-Hanna JR, Wager TD, Pizzagalli DA. Large-scale
network dysfunction in major depressive disorder: a meta-analysis of
resting-state functional connectivity. JAMA Psychiatry (2015) 72(6):603-11.
doi: 10.1001/jamapsychiatry.2015.0071

Fava M. New approaches to the treatment of refractory depression.
J Clin Psychiatry (2000) 61(Suppl):26-32. https://www.ncbi.nlm.nih.gov/
pubmed/10703760

Harden CL, Lazar LM, Pick LH, Nikolov B, Goldstein MA, Carson D, et al.
A beneficial effect on mood in partial epilepsy patients treated with gabapentin.
Epilepsia (1999) 40(8):1129-34. doi: 10.1111/j.1528-1157.1999.tb00830.x
Obrocea GV, Dunn RM, Frye MA, Ketter TA, Luckenbaugh DA, Leverich
GS, et al. Clinical predictors of response to lamotrigine and gabapentin
monotherapy in refractory affective disorders. Biol Psychiatry (2002)
51(3):253-60. doi: 10.1016/S0006-3223(01)01206-9

Elkins RL, Richards TL, Nielsen R, Repass R, Stahlbrandt H, Hoffman HG.
The neurobiological mechanism of chemical aversion (emetic) therapy for
alcohol use disorder: an fMRI study. Front Behav Neurosci (2017) 11:182. doi:
10.3389/fnbeh.2017.00182

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Anton RE, Myrick H, Baros AM, Latham PK, Randall PK, Wright TM, et al.
Efficacy of a combination of flumazenil and gabapentin in the treatment of
alcohol dependence: relationship to alcohol withdrawal symptoms. J Clin
Psychopharmacol (2009) 29(4):334-42. doi: 10.1097/JCP.0b013e3181aba6a4
Anton RE Myrick H, Wright TM, Latham PK, Baros AM, Waid LR,
et al. Gabapentin combined with naltrexone for the treatment of alcohol
dependence. Am ] Psychiatry (2011) 168(7):709-17. doi: 10.1176/appi.ajp.
2011.10101436

Bisaga A, Evans SM. The acute effects of gabapentin in combination with
alcohol in heavy drinkers. Drug Alcohol Depend (2006) 83(1):25-32. doi: 10.
1016/j.drugalcdep.2005.10.008

Bonnet U, Banger M, Leweke FM, Specka M, Miiller BW, Hashemi T, et al.
Treatment of acute alcohol withdrawal with gabapentin: results from a
controlled two-center trial. J Clin Psychopharmacol (2003) 23(5):514-9. doi:
10.1097/01.jcp.0000088905.24613.ad

Bonnet U, Hamzavi-Abedi R, Specka M, Wiltfang ], Lieb B, Scherbaum N.
An open trial of gabapentin in acute alcohol withdrawal using an oral
loading protocol. Alcohol Alcohol (2009) 45(2):143-5. doi: 10.1093/alcalc/
agp085

Brower KJ, Myra Kim H, Strobbe S, Karam-Hage MA, Consens F, Zucker
RA. A randomized double-blind pilot trial of gabapentin versus placebo
to treat alcohol dependence and comorbid insomnia. Alcohol Clin Exp Res
(2008) 32(8):1429-38. doi: 10.1111/§.1530-0277.2008.00706.x

FA, Nakamura-Palacios EM. Gabapentin
consumption and craving: a randomized, double-blind, placebo-controlled
trial. J Clin Psychiatry (2007) 68(11):1691-700. doi: 10.4088/JCP.v68n1108
Mason BJ, Light JM, Williams LD, Drobes DJ. Proof-of-concept human
laboratory study for protracted abstinence in alcohol dependence:
effects of gabapentin. Addict Biol (2009) 14(1):73-83. doi: 10.1111/j.
1369-1600.2008.00133.x

Mason BJ, Quello S, Goodell V, Shadan F, Kyle M, Begovic A. Gabapentin
treatment for alcohol dependence: a randomized clinical trial. JAMA Int Med
(2014) 174(1):70-7. doi: 10.1001/jamainternmed.2013.11950

Myrick H, Anton R, Voronin K, Wang W, Henderson S. A double-blind
evaluation of gabapentin on alcohol effects and drinking in a clinical
laboratory paradigm. Alcohol Clin Exp Res (2007) 31(2):221-7. doi: 10.1111/
j.1530-0277.2006.00299.x

Myrick H, Malcolm R, Randall PK, Boyle E, Anton RE, Becker HC, et al.
A double-blind trial of gabapentin versus lorazepam in the treatment of
alcohol withdrawal. Alcohol Clin Exp Res (2009) 33(9):1582-8. doi: 10.1111/j.
1530-0277.2009.00986.x

Stock CJ, Carpenter L, Ying J, Greene T. Gabapentin versus chlordiazepoxide
for outpatient alcohol detoxification treatment. Ann Pharmacother (2013)
47(7-8):961-9. doi: 10.1345/aph.1R751

Trevisan LA, Ralevski E, Keegan K, Oville A, Vuppalapati D, Gonzalez G,
et al. Alcohol detoxification and relapse prevention using valproic acid
versus gabapentin in alcohol-dependent patients. Addict Disord Their Treat
(2008) 7(3):119-28. doi: 10.1097/ADT.0b013e31812e6a3c

Gowing L, Farrell M, Ali R, White JM. Alpha 2-adrenergic agonists for the
management of opioid withdrawal. Cochrane Database Syst Rev (2016) 5:1-74.
doi: 10.1002/14651858.CD002024.pub5

Salehi M, Kheirabadi GR, Maracy MR, Ranjkesh M. Importance of
gabapentin dose in treatment of opioid withdrawal. J Clin Psychopharmacol
(2011) 31(5):593-6. doi: 10.1097/JCP.0b013e31822bb378

Kheirabadi GR, Ranjkesh M, Maracy MR, Salehi M. Effect of add-on
gabapentin on opioid withdrawal symptoms in opium-dependent patients.
Addiction (2008) 103(9):1495-9. doi: 10.1111/j.1360-0443.2008.02248.x
Kheirabadi GR, Salehi M, Bahrami M, Maracy MR. Gabapentin, pregabalin,
and placebo in reducing opioid withdrawal symptoms in opioid-dependent
individuals: a randomized-controlled trial. Addict Disord Their Treat (2018)
17(2):55-64. doi: 10.1097/ADT.0000000000000127

Moghadam MS, Alavinia M. The effects of gabapentin on methadone based
addiction treatment: a randomized controlled trial. Pak ] Pharm Sci (2013)
26(5):985-9. https://www.ncbi.nlm.nih.gov/pubmed/24035957

Sanders NC, Mancino MJ, Gentry WB, Guise B, Bickel WK, Thostenson J,
et al. Randomized, placebo-controlled pilot trial of gabapentin during an
outpatient, buprenorphine-assisted detoxification procedure. Exp Clin
Psychopharmacol (2013) 21(4):294. doi: 10.1037/a0033724

Furieri reduces alcohol

Frontiers in Psychiatry | www.frontiersin.org

14

May 2019 | Volume 10 | Article 228


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.1034/j.1399-5618.2002.01211.x
https://doi.org/10.1016/S0022-3956(98)00010-7
https://doi.org/10.3109/10401239909147073
https://doi.org/10.1034/j.1399-5618.1999.10113.x
https://doi.org/10.1034/j.1399-5618.2000.20305.x
https://doi.org/10.1097/00004714-200012000-00004
https://doi.org/10.1002/mpr.1359
https://doi.org/10.1001/jama.283.14.1837
https://doi.org/10.1001/jama.283.14.1837
https://doi.org/10.1176/appi.ajp.158.12.1982
https://doi.org/10.1176/appi.ajp.158.12.1982
https://doi.org/10.1345/aph.1C082
https://www.ncbi.nlm.nih.gov/pubmed/10761676
https://doi.org/10.4088/PCC.v02n0307
https://doi.org/10.4088/PCC.v02n0307
https://doi.org/10.1002/jts.20270
https://doi.org/10.1002/jts.20270
https://doi.org/10.3109/10401230109148960
https://doi.org/10.1001/jamapsychiatry.2015.0071
https://www.ncbi.nlm.nih.gov/pubmed/10703760
https://www.ncbi.nlm.nih.gov/pubmed/10703760
https://doi.org/10.1111/j.1528-1157.1999.tb00830.x
https://doi.org/10.1016/S0006-3223(01)01206-9
https://doi.org/10.3389/fnbeh.2017.00182
https://doi.org/10.1097/JCP.0b013e3181aba6a4
https://doi.org/10.1176/appi.ajp.2011.10101436
https://doi.org/10.1176/appi.ajp.2011.10101436
https://doi.org/10.1016/j.drugalcdep.2005.10.008
https://doi.org/10.1016/j.drugalcdep.2005.10.008
https://doi.org/10.1097/01.jcp.0000088905.24613.ad
https://doi.org/10.1093/alcalc/agp085
https://doi.org/10.1093/alcalc/agp085
https://doi.org/10.1111/j.1530-0277.2008.00706.x
https://doi.org/10.4088/JCP.v68n1108
https://doi.org/10.1111/j.1369-1600.2008.00133.x
https://doi.org/10.1111/j.1369-1600.2008.00133.x
https://doi.org/10.1001/jamainternmed.2013.11950
https://doi.org/10.1111/j.1530-0277.2006.00299.x
https://doi.org/10.1111/j.1530-0277.2006.00299.x
https://doi.org/10.1111/j.1530-0277.2009.00986.x
https://doi.org/10.1111/j.1530-0277.2009.00986.x
https://doi.org/10.1345/aph.1R751
https://doi.org/10.1097/ADT.0b013e31812e6a3c
https://doi.org/10.1002/14651858.CD002024.pub5
https://doi.org/10.1097/JCP.0b013e31822bb378
https://doi.org/10.1111/j.1360-0443.2008.02248.x
https://doi.org/10.1097/ADT.0000000000000127
https://www.ncbi.nlm.nih.gov/pubmed/24035957
https://doi.org/10.1037/a0033724

Ahmed et al. Gabapentin in the Treatment of Substance Use
71. Ziaaddini H, Ziaaddini A, Asghari N, Nakhaee N, Eslami M. Trial of 81. Budney AJ, Roffman R, Stephens RS, Walker D. Marijuana dependence and
tramadol plus gabapentin for opioid detoxification. Iran Red Crescent Med ] its treatment. Addict Sci Clin Pract (2007) 4(1):4. doi: 10.1151/ASCP07414
(2015) 17(1):1-5. doi: 10.5812/ircmj.18202 82. Weinstein AM, Gorelick DA. Pharmacological treatment of cannabis
72. Raby WN, Coomaraswamy S. Gabapentin reduces cocaine use among dependence. Curr Pharm Des (2011) 17(14):1351-8. doi: 10.2174/138161211
addicts from a community clinic sample. J Clin Psychiatry (2004) 65(1):84-6. 796150846
doi: 10.4088/JCP.v65n0114 83. Vandrey R, Haney M. Pharmacotherapy for cannabis dependence. CNS
73. Berger SP, Winhusen TM, Somoza EC, Harrer JM, Mezinskis JP, Leiderman drugs (2009) 23(7):543-53. doi: 10.2165/00023210-200923070-00001
DB, et al. A medication screening trial evaluation of reserpine, gabapentin 84. Hasin DS, Saha TD, Kerridge BT, Goldstein RB, Chou SP, Zhang H, et al.
and lamotrigine pharmacotherapy of cocaine dependence. Addiction (2005) Prevalence of marijuana use disorders in the United States between 2001 and
100:58-67. doi: 10.1111/j.1360-0443.2005.00983.x 2002 and 2012-2013. JAMA Psychiatry (2015) 72(12):1235-42. doi: 10.1001/
74. Bisaga A, Aharonovich E, Garawi E Levin FR, Rubin E, Raby WN, et al. A jamapsychiatry.2015.1858
randomized placebo-controlled trial of gabapentin for cocaine dependence. 85. Mason BJ, Crean R, Goodell V, Light JM, Quello S, Shadan E, et al. A proof-of-
Drug Alcohol Depend (2006) 81(3):267-74. doi: 10.1016/j.drugalcdep.2005. concept randomized controlled study of gabapentin: effects on cannabis use,
07.009 withdrawal and executive function deficits in cannabis-dependent adults.
75. Gonzilez G, Desai R, Sofuoglu M, Poling J, Oliveto A, Gonsai K, et al. Neuropsychopharmacology (2012) 37(7):1689. doi: 10.1038/npp.2012.14
Clinical efficacy of gabapentin versus tiagabine for reducing cocaine use 86. Fullerton CA, Busch AB, Frank RG. The rise and fall of gabapentin for
among cocaine dependent methadone-treated patients. Drug Alcohol bipolar disorder: a case study on off-label pharmaceutical diffusion. Med
Depend (2007) 87(1):1-9. doi: 10.1016/j.drugalcdep.2006.07.003 Care (2010) 48(4):372. doi: 10.1097/MLR.0b013e3181cad04e
76. Haney M, Hart C, Collins ED, Foltin RW. Smoked cocaine discrimination in 87. Chouinard G, Beauclair L, Belanger M. Gabapentin: long-term antianxiety
humans: effects of gabapentin. Drug Alcohol Depend (2005) 80(1):53-61. doi: and hypnotic effects in psychiatric patients with comorbid anxiety-related
10.1016/j.drugalcdep.2005.03.006 disorders. Can J Psychiatry (1998) 43(3):305. https://www.ncbi.nlm.nih.gov/
77. Mancino MJ, McGaugh J, Chopra MP, Guise JB, Cargile C, Williams DK, pubmed/9561320
et al. Clinical efficacy of sertraline alone and augmented with gabapentin 88. Singh L, Field M, Ferris P, Hunter J, Oles R, Williams R, et al. The antiepileptic
in recently abstinent cocaine-dependent patients with depressive agent gabapentin (Neurontin) possesses anxiolytic-like and antinociceptive
symptoms. J Clin Psychopharmacol (2014) 34(2):234. doi: 10.1097/JCP. actions that are reversed by D-serine. Psychopharmacology (1996) 127
0000000000000062 (1-2):1-9. doi: 10.1007/BF02805968
78. Heinzerling KG, Shoptaw S, Peck JA, Yang X, Liu J, Roll ], et al. Randomized,

79.

80.

placebo-controlled trial of baclofen and gabapentin for the treatment of
methamphetamine dependence. Drug Alcohol Depend (2006) 85(3):177-84.
doi: 10.1016/j.drugalcdep.2006.03.019

Ling W, Shoptaw S, Hillhouse M, Bholat MA, Charuvastra C, Heinzerling
K, et al. Double-blind placebo-controlled evaluation of the PROMETA™
protocol for methamphetamine dependence. Addiction (2012) 107(2):361-9.
doi: 10.1111/j.1360-0443.2011.03619.x

Urschel HC, III, Hanselka LL, Baron M. A controlled trial of
flumazenil and gabapentin for initial treatment of methylamphetamine
dependence. ] Psychopharmacol (2011) 25(2):254-62. doi: 10.1177/
0269881109349837

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2019 Ahmed, Bachu, Kotapati, Adnan, Ahmed, Farooq, Saeed, Khan,
Zubair, Qamar and Begum. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and
the copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

15

May 2019 | Volume 10 | Article 228


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org
https://doi.org/10.5812/ircmj.18202
https://doi.org/10.4088/JCP.v65n0114
https://doi.org/10.1111/j.1360-0443.2005.00983.x
https://doi.org/10.1016/j.drugalcdep.2005.07.009
https://doi.org/10.1016/j.drugalcdep.2005.07.009
https://doi.org/10.1016/j.drugalcdep.2006.07.003
https://doi.org/10.1016/j.drugalcdep.2005.03.006
https://doi.org/10.1097/JCP.0000000000000062
https://doi.org/10.1097/JCP.0000000000000062
https://doi.org/10.1016/j.drugalcdep.2006.03.019
https://doi.org/10.1111/j.1360-0443.2011.03619.x
https://doi.org/10.1177/0269881109349837
https://doi.org/10.1177/0269881109349837
https://doi.org/10.1151/ASCP07414
https://doi.org/10.2174/138161211796150846
https://doi.org/10.2174/138161211796150846
https://doi.org/10.2165/00023210-200923070-00001
https://doi.org/10.1001/jamapsychiatry.2015.1858
https://doi.org/10.1001/jamapsychiatry.2015.1858
https://doi.org/10.1038/npp.2012.14
https://doi.org/10.1097/MLR.0b013e3181ca404e
https://www.ncbi.nlm.nih.gov/pubmed/9561320
https://www.ncbi.nlm.nih.gov/pubmed/9561320
https://doi.org/10.1007/BF02805968
http://creativecommons.org/licenses/by/4.0/

	Use of Gabapentin in the Treatment of Substance Use and Psychiatric Disorders: A Systematic Review

	Introduction

	GBP Pharmacology


	Materials and Methods

	Search Terms


	Results

	Anxiety Disorders

	Obsessive–Compulsive Disorder

	Bipolar Disorder

	Posttraumatic Stress Disorder

	Depression

	Substance Use Disorders

	i. Alcohol Withdrawal and Dependence

	ii. Opioid Dependence

	iii. Cocaine Dependence

	iv. Amphetamine Dependence

	v. Cannabis Dependence



	Discussion

	Conclusion

	Limitations

	Disclosure

	Ethics Statement

	Author Contributions

	﻿References



