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Abstract: The anticonvulsant gabapentin is now one of the most commonly prescribed drugs in America. However, after
nearly three decades of steady growth in popularity, the drug is becoming as controversial as it is popular. Although gabapentin
was initially approved for the adjunctive treatment of partial seizures, its use has gradually expanded to an ever-increasingly
number of disorders, including neuropathic pain, restless leg syndrome, generalized anxiety disorder, bipolar disorder,
treatment-resistant depression, post-traumatic stress disorder, chronic insomnia, various substance use disorders, chronic
insomnia, diabetic neuropathy, postoperative analgesia, tension headache, migraine headache, fibromyalgia, irritable bowel
syndrome, hot flashes, essential tremor, nausea and vomiting, interstitial cystitis, overactive bladder, pruritus, chronic cough, and
persistent hiccups. However, in addition to its prescription use, gabapentin is now becoming increasingly popular among illicit
users, a phenomenon that appears to be the primary basis of the growing controversy around the drug. This article will explore
both the benefits and liabilities of gabapentin in an effort to dispel the myths and clarify the facts about the drug. It will also
compare the benefits of gabapentin to other anticonvulsants, analgesics, and psychotropic drugs in an effort to arrive at a more
accurate risk-benefit assessment of gabapentin’s use. With an ever-increasing amount of information being uploaded to the
internet, it is especially important for those who have the most experience prescribing and researching gabapentin to tease out the
misinformation and provide the medical community and the public with the most accurate possible understanding of the drug.
Only then will we be able to take the greatest advantage and avoid the most harm in relation to this inexpensive and
widely-prescribed pharmacological resource. Those interested in addition evidence-based information on gabapentin are directed
to the article, Gabapentin: The Popular but Controversial Anticonvulsant Drug May Be Zeroing in on the Pathophysiology of
Disease.
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these concerns are inconsistent with gabapentin’s long history
of uneventful use; hence, they raise the question of whether
the factors driving them could be related more to gabapentin’s
growing popularity among illicit users than any new facts
about the safety of the drug itself.

In an effort to provide an unbiased assessment of
gabapentin, this review will discuss the potential risks and
benefits of the drug in conjunction with its proposed
mechanism of action in treating the growing number of
disorders for which it is currently being used. It will also
discuss the potential role of gabapentin in helping to prevent

1. Introduction

After nearly 3 decades on the market as a safe,
well-tolerated, and highly versatile anticonvulsant drug,
gabapentin’s safety and tolerability have, in recent years, been
called into question. Some critics have raised concerns that the
drug could be highly addictive; others fear that it could have
serious respiratory depressant effects; and still others claim
that it could be impairing brain function by preventing the
formation of new connections between neurons. However,
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the development of those disorders.
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Figure 1. Molecular structure of gabapentin.

2. Therapeutic Effects of Gabapentin
2.1. Seizure Control

Normally, select neurons of the brain fire in a coordinated
or “synchronous” pattern so as to regulate the various
functions of the body. Neuronal firing also induces magnetic
fields that stimulate specific thoughts, emotions, and
sensations in the perceptual element (mind) of a human being
[1]. However, when large clusters of neurons called “nests”
fire simultaneously, they can overstimulate various muscles of
the body, resulting in rhythmic muscular contractions called
“convulsions.” The so-called “hypersynchronous” firing can
also induce abnormally large magnetic fields that exceed the
normal range of human perception. As a result, a complete or
partial breakdown in communication between the mind and
the brain can occur resulting in a change in sensorium and, in
some cases, a complete loss of consciousness.

Gabapentin (and other anticonvulsant drugs) reduce the risk
of hypersynchrony by reducing the excitability of neurons
throughout the brain. Gabapentin is thought to reduce
neuronal excitability by several mechanisms [2]. It binds to
the alpha-2-delta type 1 subunit of voltage-sensitive calcium
channels, which inhibits calcium-mediated membrane
depolarization [3, 4]. It also has the dual effect of decreasing
the release of the main excitatory neurotransmitter glutamate
[5] and increasing the concentration of the main inhibitory
neurotransmitter gamma-aminobutyric acid (GABA) [6].
Gabapentin also modulates the activity of glutamate
synthesizing enzyme and glutamic acid decarboxylase, the
latter of which is involved in the synthesis of GABA. These
actions have the effect of decreasing glutamate signaling and
increasing GABA signaling, respectively [4]. Finally, by
blocking excitatory neurotransmission, gabapentin may
indirectly increase the concentration of GABA in the central
nervous system [4, 5]. These brain-calming effects combine to
make gabapentin highly effective in the prevention of seizure
activity.

2.2. Postherpetic Neuralgia

Postherpetic neuralgia is neuropathic pain caused by
irritation of a peripheral nerve in association with the
reactivation of the varicella zoster virus. The condition, which
is more commonly known as “shingles,” is typically confined
to an area of skin innervated by a single sensory nerve. The
nerve pain, which must persist for at least 90 days to qualify for
the diagnosis, typically begins after the herpes zoster vesicles
have crusted over. The types of pain that may occur during a

Illicit Use of Gabapentin May Reveal More About the Drug’s Benefits Than Its Liabilities

shingles outbreak include stinging, burning, or electric
shock-like pain together with a heightened sensitivity to touch.
Although there is no known antidote for the condition, topical
pain relievers, such as capsaicin and lidocaine, may be helpful,
as can anticonvulsant drugs, such as gabapentin and pregabalin
[6]. The mechanism by which anticonvulsants can help reduce
the pain of shingles is thought to be the same as that by which
they prevent seizures; namely, by quieting the nervous system
[7, 8]. Various anticonvulsants appear to be equally effective
for the condition [9], but among them only gabapentin and
pregabalin are FDA approved for the condition [10].

2.3. Restless Leg Syndrome (RLS) and Periodic Limb
Movement Disorder (PLMD)

RLS, also known as “Willis-Ekbom disease,” is an
irresistible urge to move the arms or legs while at rest. The
sensation can occur during the day or night, and the
movements are voluntary. PLMD, also known as “nocturnal
myoclonus,” is a frequently associated condition characterized
by limb movements that occur involuntarily and only during
sleep. In both disorders, the movements can range from mild
to severe, and both can be a significant source of sleep
disruption because of the proclivity of the movements to occur
when the individual is at rest. In addition to being closely
related in their symptomatology, the two disorders commonly
co-occur; approximately 80% of those with RLS also have
PLMD. The two disorders also tend to co-occur with various
psychiatric disorders, thus suggesting that the underlying
cause of the two disorders could be related to the underlying
cause of mental illness.

The initial evaluation of RLS and PLMD involves a search
for readily reversible causes, such as excessive intake of
caffeine, alcohol, or nicotine. It also involves a search for
possible underlying medical causes, such as nutritional
deficiencies, anemia, thyroid disease, renal disease, varicose
veins, diabetes, and Parkinson's disease. If this work-up is
negative and symptoms occur at least three nights per week, a
trial of medication is indicated. Based on the idea that RLS
and PLMD are caused by dopaminergic dysfunction, first-line
medical therapy typically involves dopaminergic drugs.
However, anticonvulsants and other drugs that quiet the
nervous system have also been found to be helpful. The
proposed mechanism by which anticonvulsants may help
relieve the symptoms of RLS and PLMD is the same as that by
which they are thought to relieve the symptoms of the various
psychiatric disorders with which RLS and PLMD are
commonly associated; namely, by reducing the excitability of
the neurological system [8]. Although any of the currently
available anticonvulsants, including the benzodiazepine
anticonvulsants, could potentially reduce the symptoms of
RLS and PLMD, gabapentin is the only one that is
FDA-approved for this use.

2.4. Psychiatric and Functional Physical Symptoms and
Disorders

The use of gabapentin in the treatment of various
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psychiatric and functional physical symptoms and disorders is
rapidly expanding. Initially, gabapentin showed promise in the
treatment of generalized anxiety disorder [11, 12]; however, it
is becoming increasingly clear that gabapentin can also be of
benefit in the treatment of panic disorder [13], social phobia
[14], post-traumatic stress disorder [15], bipolar disorder [16],
schizophrenia [17], treatment-resistant depression [18],
chronic insomnia [15], tension headache [19], migraine
headache [19, 20], fibromyalgia [21], irritable bowel
syndrome [22], chronic pain [23], hot flashes [24], essential
tremor [25], nausea and vomiting [26], interstitial cystitis [27],
overactive bladder [28], pruritus [29], chronic cough [30], and
persistent hiccups [31].

The advantages of gabapentin over other drugs that are
commonly used to treat the aforementioned symptoms and
disorders are its safety, tolerability, speed of action, long-term
effectiveness, and low addiction potential. For example, when
gabapentin is used to treat anxiety disorders, its therapeutic
effects are much more rapid than those of antidepressants, and
it is less likely to cause weight gain, insomnia, or sexual side
effects. In comparison to benzodiazepines, gabapentin’s
anxiolytic effects are equally rapid but with less sedation and
psychomotor impairment. Gabapentin also has less of a
proclivity than benzodiazepines to cause tolerance and
withdrawal.

When used as a mood stabilizer, gabapentin is generally
safer and more tolerable than other anticonvulsants, such as
carbamazepine, oxcarbazepine, depakote, lamotrigine,
topiramate, and levetiracetam. No laboratory monitoring is
needed and, due to its lack of hepatic metabolism, gabapentin
may be favorable to benzodiazepines in the management of
alcohol use disorders.

When used as an adjunct in the treatment of schizophrenia,
gabapentin has fewer side effects than antipsychotics drugs
because, like clozapine, it appears to act by mechanisms other
than dopamine blockade [32, 33]. This can help spare patients
the extrapyramidal side effects that are induced by
antipsychotic drugs; in fact, there is some evidence that
gabapentin  can be used to actually reduce
antipsychotic-induced akathisia [34].

When used for treatment-resistant depression, gabapentin is
far less likely to cause bipolar switching than increasing the
dosage of an antidepressant or adding another antidepressant.
Actually, gabapentin tends to stabilize mood; hence its
classification as a “mood stabilizer.” Also, because gabapentin
lacks the stimulatory effects of other antidepressant
augmentation strategies, such as adding a psychostimulant or
thyroid supplement, it is less likely to exacerbate the
underlying cause of depression, which is thought to be an
inherent hyperexcitability of the neurological system [7]. This,
together with gabapentin’s low potential for tolerance, helps
explain why it tends to be more continuously effective.
Another advantage of gabapentin is its beneficial effects on
sleep. This is in contrast to some antidepressants, which can
further exacerbate the insomnia that is often associated with
and tends to perpetuate clinical depression.

In the treatment of the aforementioned functional physical

symptoms and disorders, such as migraine headache,
fibromyalgia, irritable bowel, and chronic cough, the
advantage of gabapentin is that it is generally safer and better
tolerated than the agents that have traditionally been used,
such as triptans, antidepressants, benzodiazepines, opioids,
anti-inflammatories, antihistamines, and decongestants.

The mechanism by which gabapentin reduces symptoms in
the aforementioned psychiatric and functional physical
ailments appears to be the same as that by which it prevents
seizures—it reduces neuronal excitability. This idea is the
premise of an emerging hypothesis that contends that all of the
most common psychiatric and functional physical symptoms
and disorders are rooted in an inherent hyperexcitability of the
neurological system [7]. According to the multi-circuit
neuronal hyperexcitability (MCNH) hypothesis of psychiatric
disorders, psychiatric symptoms are driven by pathological
hyperactivity in symptom-related circuits in the brain [7].
Thus, for example, pathological hyperactivity in anxiety
circuits causes persistent feelings of anxiety; pathological
hyperactivity in depressive circuits causes persistent feelings
of depression; pathological hyperactivity in cognitive circuits
causes ruminative and obsessive thoughts; etc... Similarly,
pathological hyperactivity in various other circuits, such as
those that control the skeletal muscles, those that control the
intestinal muscles, and those that control the urinary muscles,
could help explain the various physical symptoms that are
often associated with psychiatric symptoms and why
gabapentin can be effective in reducing all such symptoms
[35]. Additionally, the chronic activating effects of neuronal
hyperexcitability on the autonomic, the endocrine, the
metabolic, and the immunologic systems could help explain
why persons with mental illness are at increased risk of
developing any of a wide range of general medication
conditions, such as high blood pressure, diabetes, heart disease,
autoimmune disease, cancer, and dementia [35]. It suggests that
by reducing neuronal excitability, gabapentin (and other
anticonvulsant drugs) could be used not only to treat mental and
functional physical symptoms but also to prevent those
symptoms and the various chronic medical conditions that tend
to be associated with those symptoms [35].

2.5. Substance Use Disorders

The first clear evidence that gabapentin could be of benefit
in the treatment of substance use disorders came from a
double-blind, placebo-controlled trial of gabapentin for
alcohol dependence. In a study of 150 men and women,
gabapentin was found to nearly triple the rates of sustained
abstinence and double the rates of no heavy drinking [36]. It
also decreased relapse-related insomnia, dysphoria, and
craving without causing the sedation, psychomotor
impairment, and withdrawal symptoms of benzodiazepines [2].
There is now evidence that gabapentin can also be of benefit in
the management of opioid [37-39], cannabis [40, 41], cocaine
[42, 43], and other substance use disorders [44, 45]. These
emerging applications help explain why gabapentin is rising in
popularity among prescribers, and it may also explain why
gabapentin is rising in popularity among illicit users.
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3. Potential Liabilities of Gabapentin

Although gabapentin has long-been thought to have a very
favorable tolerability and safety profile, the drug has, in recent
years, come under increasing scrutiny as a possible drug of
abuse. After a steady growth in popularity among prescribers,
gabapentin is now growing in popularity among illicit users.
With increasing frequency, gabapentin is being found together
with traditional drugs of abuse at drug raids, and a review of
postmortem toxicology reports from fatal drug overdoses
found traces of gabapentin in approximately 20% of the cases
[46]. Most illicit users of gabapentin say that it relieves
symptoms of drug withdrawal and helps prevent various
psychiatric symptoms, such as anxiety, depression, and
insomnia. Others say that it enhances the psychoactive effects
of other drugs that they use illicitly. For example, among a
cohort of 503 prescription opioid misusers in Appalachian
Kentucky, 15% reported using gabapentin “to get high” [2].
Those who reported misusing gabapentin were 6 times more
likely than nonusers to be abusing opioids and
benzodiazepines, thus raising important questions about how
to interpret the misuse of gabapentin. Another concern that has
been raised by the positive toxicology reports is the possibility
that gabapentin might contribute to the respiratory depressant
effects of opioids, benzodiazepines, alcohol, and other drugs
that have been detected along with gabapentin. Yet, as of this
writing, neither the DEA nor the CDC have issued any
warnings about gabapentin. However, in December 2019, out
of an abundance of caution, the FDA warned that
gabapentinoids (gabapentin and pregabalin) could cause
serious breathing problems in persons who have concurrent
respiratory conditions or who use gabapentinoids in
conjunction with other CNS depressants.

Another concern that has been raised about gabapentin
comes from a study in which the drug was found to inhibit the
growth of new neuronal connections. According to Eroglu, et
al. [47], gabapentin exerts its therapeutic effects by inhibiting
the formation of new synapses in the brain. Although such an
effect could potentially help explain gabapentin’s
anticonvulsant activity, the effect would be expected to
develop gradually in conjunction with a gradual loss of
neurotransmission throughout the brain. However, that is not
what is observed in actual practice; clinically, gabapentin
exerts its brain-calming effects within minutes of ingestion.
Although this rapid action is difficult to observe in epilepsy
management, it is very apparent in the management of
generalized anxiety, sleep disorders, chronic pain, and other
disorders that are thought to be driven by a hyperexcitability
of the neurological system. Also, synaptogenesis is relatively
inactive in the adult brain [48]; and even in the infant brain,
where the formation of new synapses occurs more frequently,
gabapentin does not appear to have any negative effects on
neurological function. A study of pregnancy outcomes found
that only 2 out of 223 infants born to mothers who took
gabapentin during pregnancy demonstrated any evidence of
neonatal adaptation syndrome [49]. Moreover, even this low
incidence is questionable, as the authors indicated that the two
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infants who had neonatal symptoms were exposed to other
psychotropic drugs in addition to gabapentin.

When taken at recommended doses, the most commonly
reported side effects of gabapentin are dizziness or spaciness,
which occur in approximately 20% of cases. These effects
generally resolve after a few days at a steady dosage.
Tiredness can also occur, but this can be avoided by limiting
the dosage, and the risk of suicidal thoughts or behaviors is
estimated to be around 1 in 200 cases [50]. Gabapentin rarely
causes any sexual side effects, and weight gain is reported in
less than 10% of cases. Other possible side effects, also
reported rarely, include nausea, muscle spasm, and peripheral
edema. There is generally no need for laboratory monitoring,
and gabapentin is conspicuous among anticonvulsants for its
lack of clinically relevant drug interactions, an advantage that
is made possible by its lack of hepatic metabolism.
Gabapentin is rapidly eliminated through the kidney, having a
half-life of approximately 4.8 to 8.7 hours [51]. The U.S.
Federal government does not categorize gabapentin as a
controlled substance, as it is not considered to be addictive,
and as of the date of this writing, only two deaths related to
gabapentin overdose have been reported since the drug first
became available commercially nearly thirty years ago [52,
53]. In comparison, more than 3,000 deaths annually have
been linked to daily aspirin use [54]; approximately 500
deaths annually to acetaminophen toxicity [55]; and
approximately 90 deaths annually to over-the-counter
antihistamines [56].

4. Discussion

The purpose of this review was to examine the potential
benefits and liabilities of the widely prescribed, inexpensive,
and generally effective anticonvulsant drug gabapentin. As
would be predicted by gabapentin’s long track record of safety
and tolerability together with its increasingly wide range of uses,
gabapentin is now the sixth most commonly prescribed drug in
America [57]. Yet, as of late, some have started to vilify
gabapentin as a highly addictive, potentially lethal drug on the
level of benzodiazepines and opioids. The development of these
concerns in conjunction with the increasing illicit use of
gabapentin suggests that it is primarily a matter of
guilty-by-association—gabapentin is becoming associated with
other drugs that are used illicitly, such as benzodiazepines,
opioids, and sedative hypnotics. As more and more states are
moving to institute regulatory requirements on gabapentin,
there is a growing implication that the drug is somehow less
safe than it had been in the past. Though gabapentin is arguably
safer than most over-the-counter pain relievers and
decongestants, the status of the drug as prescription-only is
naturally giving cause for its unprescribed use to be viewed
negatively, and this in turn is creating controversy around the
drug that would otherwise appear to be unwarranted.

Based on gabapentin’s putative mechanism of action, it is
likely that most illicit users of gabapentin are using it
successfully, albeit illegally, to treat a variety of psychiatric
and functionally-related ailments, such as anxiety, depression,
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insomnia, chronic pain, and drug withdrawal. Also, it is likely
that most illicit users are using gabapentin at normal
therapeutic doses, as clinical experience has shown that when
gabapentin is prescribed at higher than recommended doses,
common side effects, such as spaciness, dizziness, and
sedation, tend to outweigh the drug’s therapeutic effects. Then
again, those who do attempt to use gabapentin at higher than
recommended doses could easily confuse the mixture of
gabapentin’s therapeutic and side effects with the relief of
dysphoria, clouding of sensorium, and sedative effects that
they experience from substances like benzodiazepines,
opioids, cannabinoids, and alcohol.

Another factor to consider is the route of administration. In
addition to using larger amounts of gabapentin than would
normally be prescribed, some illicit users may pulverize and
snort the drug [58]. Reccoppa et al. [59] provided case reports
of inmates in the Florida State Department of Corrections who
described achieving an altered mental state or “high” by
snorting gabapentin. However, gabapentin is not the only
historically safe drug with a history of misuse in the prison
system. Pierre et al. [60] described inmates in the Los Angeles
County Jail who either snorted or used quetiapine
intravenously to obtain its potent sedative and anxiolytic
effects. Inmates across the United States refer to quetiapine as
“quell,” “Susie Q,” or “baby heroin” [61, 62]. Quetiapine is
also sold on the street at a cost of $3.00-$8.00 per pill [63].
Like gabapentin, quetiapine relieves symptoms by calming the
brain; but unlike gabapentin, it blocks dopamine transmission,
thus making it somewhat less attractive to illicit users. Other
prescription drugs that have developed a reputation for misuse
in the correctional system include olanzapine, benztropine,
trihexyphenidyl, buspirone, bupropion, and tricyclic
antidepressants [64]. Again, these relatively non-addictive
drugs are purportedly misused for their sedative effects,
mind-altering effects, and potential to induce a “high” [64].
Considering the attraction that illicit users have to these
widely-prescribed medications, it becomes more apparent that
gabapentin, like these other drugs, may simply be a good drug
in the wrong hands or perhaps desperate hands. Statistics show
that at least 50% of prison inmates have some form of mental
illness [65], and so it is not surprising that they would try
anything to relieve their anxiety, depression, insomnia, and
other psychiatric symptoms. It is likewise not surprising that,
in a desperate attempt to optimize a drug’s effects, they are
willing to experiment with different ways of
self-administering the drug. Considering that most of
gabapentin’s illicit use is likely driven by a desperate effort to
relieve psychiatric and functional physical symptoms, a more
important focus than regulating gabapentin’s illicit use might
be to use the attraction to gabapentin as an opportunity to
educate a captive audience. For example, what prescribers of
gabapentin call a “therapeutic effect,” illicit users call a “high”;
and what prescribers call “a need to stay on the medication,”
illicit users call “a need to avoid losing the high.” What we
need to do is help illicit users reframe the way they
conceptualize gabapentin. We need to help them see it as a
drug that reveals something important about what may be

wrong with them mentally or emotionally. Raising that
awareness could help bring them into formal treatment.

This process should begin with the medical establishment.
It should begin with guarding against the natural tendency for
gabapentin’s illicit use to jade the way we conceptualize the
drug. We need to disentangle our concerns about gabapentin’s
illicit use from our valuation of the drug itself, keeping in
mind its long history of uneventful use and demonstrated
benefits for an increasingly wide range of health conditions.

Far from being a drug to vilify, there is mounting evidence
from gabapentin’s broad utility and putative mechanism of
action that the drug is zeroing in on the pathophysiology of
disease [66, 67]. It has been proposed that nearly all chronic
illnesses are rooted in an inherent hyperexcitability of the
neurological system [8, 35, 68-71]. Hence, for those who
inherit the genes for neuronal hyperexcitability, early
treatment with gabapentin (and other anticonvulsant drugs)
could actually be protective against the development of
chronic disease. Gabapentin is the most popular of the
anticonvulsants because, with relatively few side effects or
withdrawal effects, it has proven to be effective for such a high
percentage of the population [72]. As the drug continues to
grow in popularity, it is unlikely that regulatory efforts will be
successful in curbing gabapentin’s illicit use. It is more likely
that such use will continue to increase as users, like
prescribers, become increasingly aware of gabapentin’s broad
utility. Thus, rather than focusing exclusively on regulating
gabapentin’s distribution, consideration should be given to
helping illicit users understand what their attraction to the
drug is saying about their healthcare needs. This would help
them reframe their attraction to the drug and perhaps
incentivize more of them to seek formal evaluation for what
they are self-medicating with the drug.

5. Conclusion

After nearly three decades on the market as a safe, effective,
and well-tolerated anticonvulsant drug, gabapentin’s safety is
now being called into question. However, the growing
controversy around the drug appears to be driven more by its
growing popularity among illicit users than by any new
findings about the drug’s actual safety profile. Regulators
argue that the illicit use of a drug can itself change its safety
profile, as illicit users may administer the drug at doses and in
ways that deviate from normal prescribing. However, the
focus on gabapentin’s illicit use may be obscuring a more
salient issue: that illicit users, like licensed prescribers, may be
finding gabapentin to be therapeutic for an expanding range of
conditions. This raises the question of whether illicit users
would be better served if the focus on gabapentin’s illicit use
were to shift toward helping users understand what their
attraction to the drug might be saying about their treatment
needs. Raising that awareness could incentivize illicit users to
seek formal evaluation. It could also preserve gabapentin’s
safety even among illicit users by helping them understand
that gabapentin’s appropriate use is likely to be more
beneficial than its inappropriate use.



119

Michael Raymond Binder:

Conflicts of Interests

The author declares that he has no competing interests.

References

(1]

(2]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Binder MR. Mind-Brain Dynamics in the Pathophysiology of
Psychiatric Disorders. AJPN 2022; 10 (2): 48-62.

Modesto-Lowe V, Barron GC, Aronow B, Chaplin M.
Gabapentin for alcohol use disorder: A good option, or cause
for concern? Cleveland Clinic Journal of Medicine 2019; 86
(12): 815-823.

van Hooft JA, Dougherty JJ, Endeman D, Nichols RA,
Wadman WJ. Gabapentin inhibits presynaptic Ca (2+) influx
and synaptic transmission in rat hippocampus and neocortex.
Eur J Pharmacol 2002; 449 (3): 221-28.

Taylor CP. Mechanisms of action of gabapentin. Rev Neurol
(Paris) 1997; 153 Suppl 1: S39-45.

Mason BJ, Quello S, Shadan F. Gabapentin for the treatment of
alcohol use disorder. Expert Opin Investig Drugs 2018; 27 (1):
113-124.

Rowbotham M, Harden N, Stacey B, Bernstein P,
Magnus-Miller L. Gabapentin for the treatment of postherpetic
neuralgia. JAMA 1998; 280: 1837-1842.

Binder MR. The multi-circuit neuronal hyperexcitability
hypothesis of psychiatric disorders. AJCEM 2019; 7 (1): 12-30.

Binder MR. Neuronal hyperexcitability: significance, cause,
and diversity of clinical expression. AJCEM 2021; 9 (5):
163-173.

Stankus SJ, Dlugopolski M, Packer D. Management of herpes
zoster (shingles) and postherpetic neuralgia. Am Fam
Physician 2000; 61 (8): 2437-2444.

Kappuzzo KA. Treatment of postherpetic neuralgia: focus on
pregabalin. Clin Interv Aging 2009; 4: 17-23.

Singh L, Field MJ, Ferris P, et al. The antiepileptic agent
gabapentin  (Neurontin) possesses anxiolytic-like and
antinociceptive actions that are reversed by D-serine.
Psychopharmacology (Berl) 1996; 127 (1): 1-9.

Markota M, Morgan RJ. Treatment of generalized anxiety
disorder with gabapentin. Case Rep Psychiatry 2017; 2017:
6045017.

Pande AC, Pollack MH, Crockatt J, et al. Placebo-controlled
study of gabapentin treatment of panic disorder. J Clin
Psychopharmacol 2000; 20 (4): 467-471.

Pande AC, Davidson JR, Jefferson JW, et al. Treatment of
social phobia with gabapentin: a placebo-controlled study. J
Clin Psychopharmacol 1999; 19 (4): 341-348.

Hamner MB, Brodrick PS, Labbate LA. Gabapentin in PTSD: a
retrospective, clinical series of adjunctive therapy. Ann Clin
Psychiatry 2001; 13 (3): 141-146.

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): 217-222.

[17]

[18]

[22]

(23]

[24]

(23]

[26]

[27]

[28]

[29]

[31]

[32]

[33]

[34]

Illicit Use of Gabapentin May Reveal More About the Drug’s Benefits Than Its Liabilities

Gabriel A. Gabapentin adjunctive to risperidone or olanzapine
in partially responsive schizophrenia: an open-label pilot study.
Dovepress 2010; 2010: 6 (1): 711-717.

Yasmin S, Carpenter LL, Leon Z, Siniscalchi JM, Price LH.
Adjunctive gabapentin in treatment-resistant depression: a
retrospective chart review. J Affect Disord 2001; 63 (1-3):
243-247.

Perloff MD, Berlin RK, Gillette M, Petersile MJ, Kurowski D.
Gabapentin in headache disorders: What is the evidence? Pain
Medicine 2016; 17 (1): 162-171.

Mathew NT, Rapoport A, Saper J, et al. Efficacy of gabapentin
in migraine prophylaxis. Headache 2001; 41 (2): 119-128.

Arnold LM, Goldenberg DL, Stanford SB, et al. Gabapentin in
the treatment of fibromyalgia: a randomized, double-blind,
placebo-controlled, multicenter trial. Arthritis Rheum 2007; 56
(4): 1336-1344.

Lee KJ, Kim JH, Cho SW. Gabapentin reduces rectal
mechanosensitivity and increases rectal compliance in patients
with diarrhoea-predominant irritable bowel syndrome. Aliment
Pharmacol Ther 2005; 22 (10): 981-988.

van de Vusse AC, Stomp-van den Berg SGM, Kessels AHF,
Weber WEJ. Randomised controlled trial of gabapentin in
complex regional pain syndrome type 1 [ISRCTN84121379]
BMC Neurol 2004; 4: 13.

Allameh Z, Rouholamin S, Valaie S. Comparison of gabapentin
with estrogen for treatment of hot flashes in post-menopausal
women. J Res Pharm Pract 2013; 2 (2): 64-69.

Gironell A, Kulisevsky J, Barbanoj M, et al. A randomized
placebo-controlled comparative trial of gabapentin and
propranolol in essential tremor. Arch Neurol 1999; 56 (4):
475-480.

Guttuso T Jr. Gabapentin's anti-nausea and anti-emetic effects:
A review. Exp Brain Res 2014; 232 (8): 2535-2539.

Hansen HC. Interstitial cystitis and the potential role of
gabapentin. South Med J 2000; 93 (2): 238-242.

Antonio C, Giovanni P, Conte A, et al. Gabapentin treatment of
neurogenic overactive bladder. Clin Neuropharmacology 2006;
29 (4): 206-214.

Rayner H, Baharani J, Smith S, Suresh V, Dasgupta I. Uraemic
pruritis: Relief of itching by gabapentin and pregabalin.
Nephron Clin Pract 2012; 122: 75-79.

Ryan NM, Birring SS, Gibson PG. Gabapentin for refractory
chronic cough: a randomized, double-blind, placebo-controlled
trial. Lancet 2012; 380 (9853): 1583-1589.

Menon M. Gabapentin in the treatment of persistent hiccups in
advanced malignancy. Indian J Palliat Care 2012; 18 (2):
138-140.

Meltzer HY. An overview of the mechanism of action of
clozapine. J Clin Psychiatry. 1994 Sep; 55 Suppl B: 47-52.

Clozapine mechanism of action. https:
/Ipsychscenehub.com/psychpedia/clozapine-mechanism-of-act
ion/.

Pfeffer G, Chouinard G, Margolese HC. Gabapentin in the
treatment of antipsychotic-induced akathisia in schizophrenia.
Int Clin Psychopharmacol. 2005 May; 20 (3): 179-81.



[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

American Journal of Internal Medicine 2022; 10(6): 114-121

Binder MR. FLASH syndrome: Tapping into the root of
chronic illness. AJCEM 2020; 8 (6): 101-109.

Mason BJ, Quello S, Goodell V, et al. Gabapentin treatment for
alcohol dependence: A randomized controlled trial. JAMA
Intern Med 2014; 174 (1): 70-77.

Salehi M, Kheirabadi GR, Maracy MR, Ranjkesh M.
Importance of gabapentin dose in treatment of opioid
withdrawal. J Clin Psychopharmacol 2011; 31 (5): 593-596.

Sanders NC, Mancino MJ, Gentry WB, et al. Randomized,
placebo-controlled pilot trial of gabapentin during an outpatient,
buprenorphine-assisted detoxification procedure. Exp Clin
Psychopharmacol 2013; 21 (4): 294-302.

Mariani JJ, Malcolm RJ, Mamczur AK, et al. Pilot trial of
gabapentin for the treatment of benzodiazepine abuse or
dependence in methadone maintenance patients. Am J Drug
Alcohol Abuse 2016; 42 (3): 333-340.

Mason BJ, Crean R, Goodell V, et al. A proof-of-concept
randomized controlled study of gabapentin: Effects on
cannabis use, withdrawal, and executive function deficits in
cannabis-dependent adults. Neuropsychopharmacology 2012;
37 (7): 1689-1698.

Sherman BJ, McRae-Clark AL. Treatment of cannabis use
disorder: Current science and future outlook. Pharmacotherapy
2016; 36 (5): 511-535.

Bisaga A, Aharonovich E, Garawi F, et al. A randomized
placebo-controlled trial of gabapentin for cocaine dependence.
Drug Alcohol Depend 2006; 28; 81 (3): 267-274.

Myrick H, Henderson S, Brady KT, Malcolm R. Gabapentin in
the treatment of cocaine dependence: A case series. J Clin
Psychiatry 2001; 62 (1): 19-23.

Gentry JR, Hill C, Malcolm R. New anticonvulsants: A review
of applications for the management of substance abuse
disorders. Ann Clin Psychiatry 2002; 14 (4): 233-245.

Urschel HC 3rd, Hanselka LL, Gromov I, White L, Baron M.
Open-label study of a proprietary treatment program targeting
type A gamma-aminobutyric acid receptor dysregulation in
methamphetamine dependence. Mayo Clin Proc 2007; 82 (10):
1170-1178.

Slavova S, Miller A, Bunn TL, et al. Prevalence of gabapentin
in drug overdose postmortem toxicology testing results. Drug
Alcohol Depend 2018; 186: 80-85.

Eroglu C, Allen NJ, Susman MW, et al. The gabapentin
receptor 028-1 is a neuronal thrombospondin receptor
responsible for excitatory CNS synaptogenesis. Cell 2009; 139
(3): 380-392.

Sorrells SF, Paredes MF, Cebrian-Silla A, et al. Human
hippocampal neurogenesis drops sharply in children to
undetectable levels in adults. Nature 2018; 555: 377-381.

Fujii H, Goel A, Bernard N, et al. Pregnancy outcomes
following gabapentin use. Neurology 2013; (80): 1565-1570.

Patorno E, Bonn RL, Wahl PM, et al. Anticonvulsant
medications and the risk of suicide, attempted suicide, or
violent death. JAMA 2010; 303 (14): 1401-1409.

Vollmer KO, Anhut H, Thomann P, Wagner F, Jancken D.
Pharmacokinetic model and absolute bioavailability of the new
anticonvulsant gabapentin. Advances in Epileptology 1989; 17:

[55]

[56]

[62]

[63]

[64]

[65]

[69]

[70]

120

209-211.

Middleton O. Suicide by gabapentin overdose. J Forensic Sci
2011; 56 (5): 1373-1375.

Cantrell FL, Mena O, Gary RD, McIntyre IM. An acute
gabapentin fatality: A case report with postmortem
concentrations. Int J Legal Med 2015; 129 (4): 771-775.

DPhil LL, DPhil OCG, DPhil ZM, Rothwell PM. Age-specific
risks, severity, time course, and outcome of bleeding on
long-term antiplatelet treatment after vascular events: A
population-based cohort study. Lancet 2017; 300 (10093):
490-499.

Agrawal S, Khazaeni B. Acetaminophen toxicity. StatPearls
[Internet]. Last update: August 1, 2022.

Dinwiddie AT, Tanz LJ, Bitting J. Morbidity and mortality
weekly report 2022; 71 (41); 1308-1310.

GoodRx: Top 10 prescription drugs in the U.S., Published
November, 2021.

Smith RV, Lofwall MR, Havens JR. Abuse and diversion of
gabapentin among nonmedical prescription opioid users in
Appalachian Kentucky. Am J Psychiatry 2015; 172 (5):
487-488.

Reccoppa L, Malcolm R, Ware M. Gabapentin abuse in
inmates with prior history of cocaine dependence. Am J Addict
2004; 13 (3): 321-323.

Pierre JM, Shnayder I, Wirshing DA, Wirshing WC. Intranasal
quetiapine abuse. Am J Psychiatry 2004; 161 (9): 1718.

Waters BM, Joshi KG. Intravenous quetiapine-cocaine use
("Q-ball"). Am J Psychiatry 2007; 164 (1): 173-174.

Pinta ER, Taylor RE. Quetiapine addiction? Am J Psychiatry
2007; 164 (1): 174-175.

Fischer BA, Boggs DL. The role of antihistaminic effects in the
misuse of quetiapine: a case report and review of the literature.
Neuroscience & Biobehavioral Reviews 2010 Mar 31; 34 (4):
555-558.

Del Paggio D. Psychotropic medication abuse by inmates in
correctional facilities. Mental Health Clinician 2012; 1 (8):
187-188.

Bronson J, Berzofsky M. U.S. Department of Justice special
report: Indicators of mental health problems reported by
prisoners and jail inmates, 2011-2012.

Binder MR. Gabapentin—The popular but controversial
anticonvulsant drug may be zeroing in on the pathophysiology
of disease. AICEM 2021; 9 (4): 122-134.

Binder MR. Anticonvulsants: The psychotropic and medically
protective drugs of the future. AJCEM 2021; 9 (5): 180-188.

Binder MR. Psychiatric and functional physical symptoms: the
more telling “fifth” vital sign. AICEM 2021; 9 (6): 233-237.

Binder MR. Neuronal hyperexcitability: The elusive but
modifiable instigator of disease. AJCEM 2022; 10 (1): 1-7.

Binder MR. A pathophysiolgically-based approach to the
treatment and prevention of mental illness and its related
disorders. AJCEM 2021; 9 (6): 223-232.



121 Michael Raymond Binder: Illicit Use of Gabapentin May Reveal More About the Drug’s Benefits Than Its Liabilities

[71] Binder MR. Focused neuroregulation in the treatment and [72] Neuronal hyperexcitability: The elusive link between social
prevention of mental and physical illness. AJCEM 2022; 10 (2): dysfunction and biological dysfunction. World Journal of
49-58. Public Health 2022; 7 (3): 99-110.



