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ABSTRACT

Introduction: Recent years have seen a dra-
matic escalation of off-label prescribing for
gabapentin and pregabalin (gabapentinoids)
owing in part to generic versions of each being
released over the past two decades, but also in
part as a response to increasing calls for multi-
modal and non-opioid pain management
strategies. In this context, several recent articles
have been published alleging widespread mis-
use, with speculations on the unappreciated
addictive potential of the gabapentinoid class of

drugs. Reports of a 1% population-level abuse
prevalence stem from a single internet survey in
the UK, and the vanishingly small adverse event
outcomes data do not support such frequency.
In this targeted narrative review, we aim to
disabuse pain physicians and other clinicians,
pharmacists, and policymakers of both the
positive and negative myths concerning
gabapentinoid medications.
Results: Gabapentinoids inhibit the joint
action of voltage-gated calcium channel
(VGCC) a2d subunits in conjunction with the n-
methyl-D-aspartate (NMDA) receptor, with sub-
sequent downregulation of VGCC expression
and excitatory neurotransmitter release, and
possibly synaptogenesis as well, through actions
on thrombospondins. These activities reduce
the likelihood of central sensitization, which
explains in part the efficacy of the gabapenti-
noids in the management of neuropathic pain.
Gabapentinoids also facilitate slow-wave sleep,
a relatively rare phenomenon among central
nerve system-acting agents, which is also
thought to explain some of the therapeutic
benefit of the class in conditions such as
fibromyalgia. The number needed to treat to see
benefit overlaps that of the nonsteroidal anti-
inflammatory drugs, but with a considerably
improved safety profile. Along these lines, in
the context of over 50 million prescriptions per
year in the USA alone, the gabapentinoids dis-
play remarkably low risk, including risks of
misuse, abuse, and dependence. Furthermore,
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the neurobiology of these agents does not lend
plausibility to the allegations, as they have
never been shown to elicit dopaminergic activ-
ity within the nucleus accumbens, and in
addition likely confer a ‘‘negative-feedback
loop’’ for habituation and dependence by serv-
ing as functional NMDA antagonists, possibly
through their actions on thrombospondins.
Clinical and epidemiological addictionology
studies corroborate the lack of any significant
addictive potential of the gabapentinoids, and
these drugs are increasingly being used in the
treatment of addiction to other substances, with
excellent results and no evidence of cross-ad-
diction. However, among individuals with
other substance use disorders and, in particular
opioid use disorder, there are consistent data
showing misuse of gabapentinoids in up to 20%
of this population. Although there are allega-
tions of using gabapentinoids to amplify the
hedonic effects of opioids, the vast majority of
misuse events appear to occur in an attempt to
ameliorate opioid withdrawal symptoms. Fur-
thermore, rare but potentially serious respira-
tory depression may occur, again amplified in
the context of opioid or other sedative use.
Careful risk:benefit assessment and stratifica-
tion are warranted when prescription of a
gabapentinoid is under consideration, in par-
ticular among individuals using opioids.
Conclusions: Gabapentinoids remain a vital
tool in the pain physician’s multimodal arma-
mentarium, but these drugs may not be effec-
tive in every clinical situation. Individuals with
central sensitization and pain associated with
slow-wave sleep deficits and potentially persons
with comorbid addictions may benefit the
most. The gabapentinoids appear to possess no
addictive potential on their own, based on lab-
oratory and clinical data, but they may be
abused by persons with opioid use disorders;
consequently, cautious risk stratification must
take place.

Keywords: Addiction; Alpha-2-delta; Central
sensitization; Gabapentin; Gabapentinoid;
Neuropathic pain; Pregabalin; Slow wave sleep

Key Summary Points

Gabapentinoids are an important tool in
the pain physician’s multimodal
armamentarium for the management of
many types of pain processes.

Individuals with central sensitization and
pain associated with slow-wave sleep
deficits and potentially persons with
addictions pain syndromes may benefit
the most.

The gabapentinoids appear to possess no
addictive potential themselves, based on
laboratory and clinical data.

Gabapeninoids may be abused by persons
with opioid use disorders, and cautious
risk stratification must take place.

INTRODUCTION

Chronic neuropathic pain affects a growing
segment of the populace, with a prevalence of
traditional neuropathic conditions (e.g., dia-
betic neuropathy, post-herpetic neuralgia, etc.)
conservatively estimated at 7–10% [1]. The
rubric of central sensitization, a pathologic state
wherein nervous system elements display
amplified responsiveness and signaling in
response to nociceptive or non-nociceptive
stimuli [2], has broadened the range (and thus
prevalence) of conditions that may be consid-
ered neuropathic.

The calcium channel a-2-d (CCa2d) subunit
ligands gabapentin and pregabalin play an
increasingly important role in the post-opioid-
centric and multimodal-focused era of pain
management, with a primary role in the treat-
ment of neuropathic pain. However, there is a
fundamental unanimity among major interna-
tional clinical practice guidelines in assigning
first-line status to the gabapentinoids for the
treatment of many of these disorders [3–5].
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However, these drugs remain highly misun-
derstood in terms of mechanism of action,
indications and, more recently, abuse liability.
Few clinicians understand the complex role of
CCa2d in chronic pain states, and many have
most likely over-prescribed the drugs [6] under
the impression that they will benefit anyone
suffering with pain. Conversely, several recent
publications written primarily by non-clinicians
have called into question both the efficacy and
safety of this important drug class, with rather
liberal conjecture regarding widespread misuse.

In this review, our aim is to clarify the
pharmacology and the highly positive bene-
fit:risk ratio of the gabapentinoids in several
difficult clinical scenarios, while acknowledging
and supporting the need for appropriate risk
stratification and ongoing assessment, as with
any therapy.

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

THE THERAPEUTIC BENEFITS
OF GABAPENTINOIDS

The gabapentinoids exhibit a broad spectrum of
analgesic benefit, with a wide range of neuro-
biologic effects and a correspondingly increas-
ing off-label use profile (Table 1), the discussion
of which is beyond the scope of this review.
Suffice it to say that the literature supports a
well-established efficacy of gabapentinoids for
traditional neuropathic pain indications, with
numerous systematic reviews and meta-analyses
demonstrating significant and superior benefit
in these states [7, 8]. Gabapentinoids also
demonstrate extra-analgesic utility, including
anxiolysis [9], amelioration of restless legs syn-
drome [10], slow-wave sleep enhancement [11],
and substance use disorder mitigation [12, 13].

Myth: Universal Utility

Gabapentinoid prescription has tripled in the
USA over the past 15 years [6], in part owing to
patent expiration of the parent drug,

gabapentin. The majority of these prescriptions
are written for ‘off-label’ (non-Food and Drug
Administration [FDA]-approved) indications,
and this phenomenon may be driven by
increasing awareness of the need for non-opioid
pharmacotherapeutics. Recent criticism of this
practice however has highlighted the
gabapentinoids’ numbers needed to treat (NNT)
to benefit range of 3–8 [7, 8, 14], assuming a
cutoff of at least 50% improvement in pain
report, which is of course a subjective outcome.
It should be noted that this figure overlaps that
of (yet with vastly increased safety profile
compared to) the nonsteroidal anti-inflamma-
tory drugs (NSAIDs) [15], and is one to two
orders of magnitude lower than that needed to
see benefit in asthma from treating with long-
acting beta-agonists plus inhaled corticosteroids
(NNT 73) [16] and in preventing stroke and
myocardial infarction by statin treatment
(NNT 200–300) [17]. Nonetheless, it is evident
that the agents do not benefit everyone, and
stratification based upon pathophysiology and
symptom profile [14, 18] is logical, as is the
prerequisite of an understanding of the mech-
anism of action of gabapentinoids.

Mechanism: Amelioration of Central
Sensitization

Our understanding of neuropathic pain con-
tinues to evolve, with various preclinical and
clinical investigations elucidating increasingly
complex models involving interactions between
the peripheral and central nervous systems,
neurons and glial cells, and biological and psy-
chosocial dimensions [19–21]. The term ‘neu-
ropathic pain’ generally refers to conditions
involving direct pathology (e.g., lesion or sys-
temic disease) involving the nervous system, in
contradistinction to traditionally conceptual-
ized ‘nociceptive’ or ‘inflammatory’ pain states
whereby non-neural tissues, such as bone or
viscera, have been implicated as the pain gen-
erator. More recently, however, the concept of
sensitization (which can occur peripherally or
centrally), defined as ‘‘increased responsiveness
of neurons to their normal input or recruitment
of a response to normally subthreshold inputs’’
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[22], has blurred the lines and been invoked in
an increasing number of clinical syndromes
traditionally thought of as non-neuropathic,
such as fibromyalgia, osteoarthritis, and chronic

low back pain. Central sensitization (CS) is a
maladaptive neural plastic adaptation that
essentially uncouples the experience of pain
from not only intense noxious peripheral

Table 1 Therapeutic and adverse effects of off-label use of gabapentinoids

Therapeutic effects Adverse effects

Analgesia/anti-allodynia

- Inhibition of both VGCC (CCa2d) subunit and

NMDAR

- Potential inhibition of serotonergic descending facilitation

- Potential facilitation of noradrenergic descending

inhibition

- Likely decreased neurogenic and systemic inflammation via

SWS enhancement

- Decreased tolerance to/hyperalgesia from coadministered

opioids

Respiratory depression?

- Mechanism unclear but clinical (primarily perioperative)

studies show increased postoperative respiratory depression

with preoperative gabapentin, and some animal studies

show increased hypoventilation (may also be related to

GABA-mimetic action; conflicting data)

- Decreased tolerance to/increased susceptibility to

coadministered opioids

SWS enhancement

- Mechanism unclear but may involve VGCC-related

activities in the median preoptic nuclei and the lateral

hypothalamic areas

Sedation

- Appears to be CCa2d-mediated; may also be related to

GABA-mimetic action (conflicting data)

RLS amelioration

- Mechanism unclear but may involve voltage-gated

potassium channels

Physical dependence (including withdrawal phenomena)

May also be related to GABA-mimetic action

Addiction medicine indications: withdrawal (other

substances of abuse) mitigation and moderation/

abstinence support

- Reduces withdrawal-associated insomnia and pain

- Potential blockade of mesolimbic dopaminergic signal

(perhaps reflecting NMDAR inhibition-mediated reduced

LTP)

- May involve thrombospondin downregulation

Euphoria (especially pregabalin)a

- Mechanism unclear; may be related to GABA-mimetic

action (conflicting data)

Depression and Suicidality

- Mechanism unknown but speculated to be linked to

disinhibition/ lowering of threshold for underlying

psychiatric symptoms in susceptible individuals

CCa2d Alpha-2-delta subunit, GABA gamma aminobutyric acid, LTP long-term potentiation, NMDAR n-methyl d-
aspartate receptor, RLS restless legs syndrome, SWS slow-wave sleep, VGCC voltage-gated calcium channel
a Euphoria seen primarily at treatment initiation or with supratherapeutic dosing
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stimuli, but in many cases from any stimulation
at all [2].

CS arises from a complex series of neuronal,
synaptic, and glial changes occurring primarily
at the dorsal horn but also at several levels in
the brain. Its acute initiation phase appears to
be dependent primarily upon the activity of the
n-methyl-D-aspartate glutamate receptor
(NMDAR) which plays a crucial role in plastic-
ity, potentiation, and learning throughout the
central nervous system (CNS). Normally occu-
pied by a magnesium ion, the cationic channel
of NMDAR is opened by glutaminergic stimu-
lation to calcium influx (in conjunction with
Substance P and calcitonin gene-related pep-
tide, also released by primary afferents), suffi-
cient intracellular accumulation of which leads
to a cascade of kinase phosphorylation and
translational activities that result in persistence
of CS [2].

CCa2d is primarily an extracellular auxiliary
subunit of voltage-gated calcium channels
(VGCC) that is expressed throughout the CNS,
and this complex among other activities effects
excitatory neurotransmitter release (e.g., gluta-
mate and Substance P) via increased intracellu-
lar calcium concentration [23]. Following nerve
injury CCa2d is upregulated in afferent fibers in
general, and specifically at the terminus/sy-
napse within the dorsal horn [14, 24], where
among other activities it participates in
increased membrane expression of VGCC.
Gabapentinoids have been demonstrated to
interfere with the upregulation of CCa2d and its
facilitation of VGCC interaction with presy-
naptic excitatory neurotransmitter release
mechanisms [14, 25].

However, very recent evidence implicates an
even more intriguing interaction comprising
CCa2d heteromerization with NMDAR, with
resultant regulation of that receptor’s trafficking
and expression; gabapentin has also corre-
spondingly been shown to inhibit the activity
of this complex [26]. This key finding may
explain why gabapentinoids display optimal
therapeutic efficacy in CS states [14, 25] given
the primacy of the NMDAR in the development
of that phenomenon. Gabapentinoids further-
more inhibit descending facilitation while
facilitating descending inhibition [14, 25], with

both actions serving to decrease sensitization. It
has also been suggested that gabapentinoids
inhibit excitatory synaptogenesis via inhibition
of CCa2d–thrombospondin activity [27], an
astrocyte-driven mechanism that has been pro-
posed to contribute to increased neuronal sen-
sitivity after injury.

Mechanism: Slow-Wave Sleep
Enhancement

The development of CS is multifactorial and
also multidimensional, with increasing evi-
dence as well as high face value/plausibility of
strong behavioral contributors [21]. One such
behavioral component that shows important
bidirectional relationship with chronic pain is
sleep, with disruption of sleep quantity and
quality strongly associated with the develop-
ment of chronic pain in general and in partic-
ular CS states such as fibromyalgia [28–30].

The mechanisms underlying sleep depriva-
tion-generated or -facilitated pain hypersensi-
tivity are complex and incompletely
understood, with multiple dynamic parallel and
possibly convergent processes, including glia-
mediated neuroinflammation [30], altered
hypothalamic–pituitary–adrenal axis (HPA) and
cortisol response function [31–33], and dis-
rupted reparative mechanisms (including inhi-
bition of growth hormone [hGH] and insulin-
like growth factor-1 [IGF-1]) [31]. While most
investigations of the detrimental effects of sleep
deprivation on physiologic function and
pathology (including pain and hypersensitivity,
which span both categories) have not incorpo-
rated electroencephalographic stratification,
emerging evidence supports the primacy of
slow-wave sleep (SWS, also known as N3 stage
sleep) in physiologic and psychological allosta-
sis, with SWS deprivation specifically reducing
hGH and IGF-1 release to a tremendous degree,
as these agents are released primarily during
these phases of sleep. Furthermore, systemic
inflammatory cytokine (e.g., interleukin-1beta
and tumor necrosis factor-alfa) expression is
increased in SWS deprivation especially, pre-
sumably in a homeostatic manner [32], and
SWS deprivation also markedly disrupts the
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normal HPA modulation that occurs during
these phases.

Gabapentinoids are fairly unique among
pharmacotherapeutic agents in that they
specifically facilitate SWS [11], unlike most
drugs commonly prescribed for insomnia, and
even other anticonvulsant agents, most of
which actually reduce SWS quotient. It follows,
then, that gabapentinoid-associated improve-
ments in SWS may serve to reduce CS, with
considerable speculation that the success of
pregabalin in particular in the treatment of
fibromyalgia may be related to this phe-
nomenon [34].

THE REMARKABLY LOW RISKS
OF GABAPENTINOIDS

The overall safety of the gabapentinoid class of
medications, with no known cardiopulmonary
nor other end-organ toxicity (outside the con-
text of extreme overdosing), is demonstrated by
its considerable therapeutic index and amplified
by its lack of hepatic metabolism [35]. The lack
of cytochrome P450 inhibition or induction of
metabolism of other drugs is a critical and rare
feature of the class, in sharp contradistinction
to the actions of many other agents including
the antidepressants. While these CNS-acting
agents certainly confer risks of sedation/som-
nolence, depression, and suicidality (and in
particular via synergistic effect with other CNS-
acting agents), they do occupy a strata in line
with or less than many commonly used agents,
again with antidepressants as a notable com-
parison. Hard outcomes data from the American
Association of Poison Control Centers (AAPCC)
from 2000–2014 showed that among psychi-
atric-related drug overdose deaths, gabapentin
resulted in eight deaths (zero from pregabalin)
during this 15-year period, compared to 74
deaths from selective serotonin and serotonin/
norepinephrine reuptake inhibitors, 115 deaths
from benzodiazepines, 115 from atypical
antipsychotics, and 261 from tricyclic antide-
pressants [36].

Myth: Gabapentinoids Carry High Abuse
and Addiction Liability

A handful of sensationalized publications how-
ever have recently proposed a burgeoning crisis
of gabapentinoid abuse and addiction, with
support for these allegations primarily com-
prising data from small polysubstance use pop-
ulations [37, 38]. At a general population level,
attempts to delineate the scope of misuse and
abuse have relied primarily upon searches of
European national prescription databases for
apparent dispensation of drugs in excess of the
recommended maximum daily dose, as well as
postmortem toxicologic analyses (again, pri-
marily in deceased individuals with numerous
other drugs on board) [37]. One article proposes
a ‘‘potential abuse’’ rate of between 2 and 8%
[39] based upon stratification of prescriptions in
a commercially-insured populace by dose, and
application of Lorenz curve analysis, which is
an economic measure of inequity of distribu-
tion of income and goods. It should be noted
that congruent skew has been shown for
NSAIDs and antibiotics, and obviously may
represent heterogeneity of indications among
other covariates.

Mechanism: Limited (and Conflicting)
Population-Based Epidemiologic Data

Very limited data are currently available on the
incidence and prevalence of misuse, abuse, and
dependence (which describe very different
things) for new psychoactive substances,
including the gabapentinoids. Misuse, in its
broadest context, is generally defined as any use
of the drug outside of the prescribed parameters
and includes underuse as well as overuse. Abuse
indicates unsanctioned use of the drug for non-
intended and usually non-medical purposes,
generally recreational. Dependence can be
either physical, psychological, or both, and the
gabapentinoids may confer physiologic depen-
dence at moderate to high doses and with pro-
longed application, with a well-known
withdrawal profile marked by restlessness/agi-
tation and insomnia and, in some cases, even
seizure. When persistent misuse and abuse
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occur (generally in the context of dependence)
in the face of awareness of harms, clinicians
generally apply the rubric of addiction.

Incidence of gabapentinoid misuse (defined
by the authors as use of higher daily doses than
recommended) was recently investigated in the
general French population [40], with the
authors reporting a 6.6 and 12.8% incidence of
gabapentin and pregabalin abuse, respectively,
compared to 9.7% for duloxetine which was
used as a presumed non-addictive control. It
should be noted that the outcome measure of
misuse was derived by dividing the total
amount of dispensed drug by the duration of
treatment interval, which of course cannot
account for issues such as loss or hoarding of
the drug, or diversion. Within that same popu-
lation, a disproportionality analysis of the
French Pharmacovigilance database found no
significant association between exposure to
pregabalin and either primary drug abuse or
dependence [41].

There are no true population-based preva-
lence data for misuse or abuse of the gabapen-
tioids. However, the most frequently cited
figure among various reports is an approxi-
mately 1% rate, which is based solely upon a
single 1500-individual online market research
survey in the UK [42], with an even greater self-
reported abuse rate of baclofen among this
sample.

In the USA, the FDA Adverse Events Report-
ing System (FAERS) showed only 576 cases of
gabapentin abuse and 58 cases of pregabalin
abuse among reported adverse events over the
5-year period spanning 2012–2016 [43], with
the caveat that by the FDA’s admission these
reports are unvalidated, possibly duplicated,
and are without any mechanism for evaluating
association let alone causality. To put these
numbers into perspective, over 195 million
gabapentin prescriptions and 47 million prega-
balin prescriptions were written in the USA
during that time period [44].

Dependence data are even more limited, and
at this juncture, there are only two published
studies among any population sample using a
structured face-to-face interview that consider
operationalized addiction criteria [45, 46]. The
former reported a 12-month prevalence rate of

gabapentinoid dependence of 0.25% in a Ger-
man elderly hospital population, and the latter
found point and 24-month prevalence rates of 3
and 7%, respectively, of pregabalin dependence
in a German detoxification ward. Of note, all
patients identified as abusing or dependent
upon gabapentin or pregabalin were dependent
on at least one other substance, primarily an
opioid.

Mechanism: Inhibition of (CCa2d-
Associated?) Mesolimbic Dopamine
Reward

Disproportionate and phasic dopaminergic sig-
nal elicitation within the nucleus accumbens
(NAc, the terminus of the mesolimbic system) is
currently held to comprise the sine qua non of
rewarding and addictive drugs or pursuits [47]
and forms the cornerstone of modern neurobi-
ology’s mechanistic explanation of how
dependence and addiction develops/is main-
tained. Multiple investigations have corrobo-
rated a lack of dopaminergic signal alterations
in the NAc with the administration of gaba-
pentin and pregabalin [48–52], or elevation
only in experimental groups subjected to
chronic painful stimulus via surgical ligation of
a spinal nerve. Both drugs have also been shown
to decrease or even block opioid-induced NAc
dopaminergism [53].

The glutamatergic system is another major
neurotransmitter system intricately involved in
the multifactorial process of the development of
addiction, intertwining with mesolimbic
dopaminergism [54]. Not surprisingly, given its
pivotal role in neural plasticity, NMDAR activity
appears to be important in this process for all
drugs of abuse, with a highly complex body of
evidence for both NMDAR agonism and antag-
onism leading to inhibition of self-administra-
tion of most abusable substances in animal
models, with correlating attenuation of use seen
in many clinical studies [55]. In tandem, and
again not surprisingly, repetitive use of virtually
all drugs of abuse also leads to an upregulation
not only of CCa2d in the mesolimbic system,
including the NAc, but also of throm-
bospondins, which may serve as a
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(synaptogenic) neurobiologic substrate in the
process of reinforcing the pursuit of rewarding
substances [56]. As discussed above, the
gabapentinoids downregulate expression of all
three of these entities (CCa2d, throm-
bospondins, and NMDAR), lending further
support to the argument that the a2d-ligands
function to prevent the possibility of their own
habituation, as well as diminishing reinforce-
ment for the pursuit of other rewarding
substances.

Mechanism: (Translational) Addiction
Behavior Analysis

In contradistinction to the aforementioned
unfounded conjecture regarding addictive
potential (and behavior) proliferating primarily
among the pharmacy literature, a systematic
review of the literature led by one of the authors
of this paper (UB) found only four cases of de
novo dependence, with only weak evidence of
sustained self-administration or other reward
pursuit behaviors (‘‘wanting’’) and no evidence
of social hazards, treatment-seeking, or relapse
which also characterize dependence-liable sub-
stances [57]. Given that gabapentinoids are
meanwhile widely distributed and easily
obtainable via the internet or black markets,
one would expect many more of these cases if
gabapentinoids possessed meaningful addictive
power. The limited reward-based (as opposed to
co-administered substance withdrawal prophy-
laxis as described in following text) attractive-
ness of gabapentinoids among certain
populations seems to rest upon their short-term
euphoric and sedating effects (‘‘liking’’) rather
than upon any sustained psychological depen-
dence effects (‘‘wanting’’) [57, 58]. At this junc-
ture, there is a lack of clinical studies
investigating either the longitudinal course or
the severity of gabapentinoid abuse or depen-
dence. Similarly, there is a paucity of reports of
people seeking treatment for gabapentinoid
abuse or dependence, relapsing behavior, or
social hazards involving the use of gabapenti-
noids. This dearth of evidence corroborates
clinical experience suggesting no significant nor
sustained addictive power/‘‘wanting’’.

Gabapentinoids have been frequently used
(off-label) in addiction medicine settings for
facilitating detoxification/managing with-
drawal symptoms, as well as for chronic condi-
tions, i.e., relapse-prevention efforts, for
numerous drugs of abuse, including opioids,
cannabis, and alcohol, the latter of which rep-
resents the arena of most study [12, 13, 58].
These (and other anticonvulsants) carry sub-
stantial advantage over the tradition-rich ben-
zodiazepines in terms of increased safety/no
interactions with alcohol, but also in terms of
no evident cross-substance dependence and
transfer of addiction [35, 57]. One study applied
the 49-question version of the Addiction
Research Center Inventory (ARCI) in the
assessment of abuse potential of gabapentin in
alcoholics. The ARCI is the most well-studied
and validated instrument used to compare
abuse liability of a substance to five standard
drug groups (Morphine-Benzadrine, Pentobar-
bitol-Chlorpromazine-Alcohol, LSD, Ben-
zadrine, and Amphetamine). The investigators
found no difference between gabapentin and
placebo among all the various axes of subjective
effect [58].

CONCLUSION-BENEFIT:RISK
STRATIFICATION, OR PATIENT
SELECTION

Having said that, there does appear to be one
patient population with increased risk of
gabapentinoid misuse. A variety of data sources
and publications suggest that opioid abusers are
more likely to misuse and abuse the
gabapentinoids [57]. While (disproportionately
publicized) self-report from some of these indi-
viduals allege concomitant administration to
potentiate an altered state of consciousness or
euphoria, more intellectually and methodolog-
ically rigorous studies generally favor the theory
that opioid abusers self-administer a2d ligands
in an attempt to decrease withdrawal symptoms
and, conversely, also to ameliorate (likely
NMDAR-mediated) tolerance to their drug of
choice [13, 52].

The situation is likely much more complex,
and possibly even reciprocal. Ample preclinical
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evidence exists that NMDAR blockade seems to
increase opioid pursuit/use under certain cir-
cumstances that seem to indicate that this
antagonism may elicit a compensatory increase
in opioid use to offset reduced reward and
reinforcement [54]. As such, it is possible that in
the opioid-dependent populace, a2d ligands,
which serve as functional NMDA antagonists
(by reducing trafficking and expression of the
CCa2d–NMDAR heteromer) may mitigate
undesirable tolerance and withdrawal phe-
nomena while simultaneously driving escalat-
ing opioid use. In addition, the rare but
potentially serious risk of hypoventilation seen
in some animal models and also in some peri-
operative clinical studies [59] is, as expected,
magnified in the context of co-administration
of sedatives or opioids.

Regardless of the ultimate mechanism(s) in-
volved, it appears that opioid abusers comprise
a high-risk group for gabapentinoid misuse, and
as with any prescribed drug or therapy, appro-
priate risk stratification along with ongoing
monitoring is advisable when the treating
physician is considering treating this group
with gabapentinoids for any reason.
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