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Abstract Treatments for physical dependence and asso-
ciated withdrawal symptoms following the abrupt discon-
tinuation of prescription drugs (such as opioids and
benzodiazepines), nicotine, alcohol, and cannabinoids are
available, but there is still a need for new and more
effective therapies. This review examines evidence sup-
porting the potential use of pregabalin, an 026 voltage-
gated calcium channel subunit ligand, for the treatment of
physical dependence and associated withdrawal symptoms.
A literature search of the MEDLINE and Cochrane Library
databases up to and including 11 December 2015 was
conducted. The search term used was ‘(dependence OR
withdrawal) AND pregabalin’. No other date limits were
set and no language restrictions were applied. Works cited
in identified articles were cross-referenced and personal
archives of references also searched. Articles were inclu-
ded based on the expert opinions of the authors. There is
limited evidence supporting the role of pregabalin for the
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treatment of physical dependence and accompanying
withdrawal symptoms associated with opioids, benzodi-
azepines, nicotine, cannabinoids, and alcohol, although
data from randomized controlled studies are sparse. How-
ever, the current evidence is promising and provides a
platform for future studies, including appropriate random-
ized, placebo- and/or comparator-controlled studies, to
further explore the efficacy and safety of pregabalin for the
treatment of withdrawal symptoms. Given the potential for
pregabalin misuse or abuse, particularly in individuals with
a previous history of substance abuse, clinicians should
exercise caution when using pregabalin in this patient
population.

Key Points

There is a need for new and effective treatments for
withdrawal symptoms.

This review examines the role of pregabalin for
withdrawal symptoms associated with multiple drug
types and alcohol.

There is limited evidence supporting pregabalin for
the treatment of withdrawal symptoms, but data are
promising and more studies, including those from
appropriate randomized controlled trials, are
required to further determine pregabalin efficacy and
safety.

The potential risk of pregabalin misuse or abuse in
patients with a history of substance abuse should be
considered.
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1 Introduction

The US National Institute on Drug Abuse (NIDA) defines
physical dependence as “[a] physiological state that can
occur with regular drug use and results in withdrawal
symptoms when drug use is abruptly discontinued” [1].
Withdrawal symptoms are therefore a manifestation of
physical dependence, and their severity depends on a
number of factors including drug type, dosage, frequency
of administration, and duration of treatment [1]. Many
drugs and centrally acting agents are known to cause
physical dependence and lead to withdrawal symptoms
upon cessation.

Opioids are frequently used to treat chronic pain [2-4],
and in most individuals prolonged use can cause physical
dependence. Symptoms such as irritability, anxiety,
apprehension, muscular and abdominal pains, chills, nau-
sea, diarrhea, rhinorrhea, and insomnia occur upon with-
drawal [5], and patients may continue to take opioids to
avoid withdrawal symptoms. Benzodiazepines and other
agents that bind to the benzodiazepine binding site (e.g.,
zolpidem) are used to treat anxiety and sleep disorders
[6-8], and, like opioids, are associated with physical
dependence. Upon treatment discontinuation, withdrawal
symptoms can include anxiety or anxiety-related symp-
toms, somatic symptoms, cognitive dysfunction, perceptual
distortions, and major events such as seizures or the pre-
cipitation of psychosis [9, 10], and are more common with
long-term use [11]. Between 15 and 44% of long-term
benzodiazepine users may experience moderate to severe
symptoms upon withdrawal, including ~40% of individ-
uals using benzodiazepines for more than 6 months [9].
Alcohol withdrawal syndrome may arise within 24-48 h
after abrupt cessation or reduced alcohol consumption,
with symptoms including sweating, tachycardia, insomnia,
nausea, transient hallucinations, anxiety, agitation, and
tremor, and in severe cases seizures or delirium tremens
[12, 13]. Nicotine withdrawal symptoms peak within the
first week after ceasing tobacco use, and may include
anxiety and depression, anger, impatience, difficulty con-
centrating, and insomnia, amongst others [14]. The most
common symptoms of cannabis withdrawal include anger,
aggression or irritability, anxiety, weight loss, restlessness,
and sleep problems, including insomnia [15].

Physical dependence is a significant healthcare issue that
requires successful management. Treatments are available
[10, 16-20], but there is still a need for new therapies due
to lack of response, adverse effects (AEs), or risk of misuse
(use of a medication other than as directed or indicated
[21]) or abuse (intentional self-administration of a medi-
cation for a non-medical purpose [21]) of existing treat-
ments [22]. Pregabalin is a high-affinity «28 voltage-gated
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calcium channel subunit ligand [23, 24], indicated in dif-
ferent countries for the treatment of neuropathic pain
associated with a variety of conditions, fibromyalgia,
generalized anxiety disorder (GAD), and as adjunctive
therapy for adults with partial-onset seizures [25, 26].
Previous reviews have examined pregabalin as a potential
treatment option for benzodiazepine and alcohol with-
drawal symptoms [27-29], but a comprehensive review of
pregabalin for the treatment of withdrawal symptoms
associated with other drugs, as well as benzodiazepines and
alcohol, has not been conducted. The role of pregabalin in
treating withdrawal symptoms is further complicated by
reports of its possible misuse and abuse [30]. The objective
of this review is to evaluate the potential therapeutic effects
of pregabalin in the treatment of drug- and alcohol-related
withdrawal symptoms.

2 Methodological Considerations

This qualitative review examines the evidence supporting
pregabalin for the treatment of withdrawal symptoms asso-
ciated with physical dependence due to drugs or alcohol. A
literature search was conducted of the MEDLINE and
Cochrane Library databases up to and including 11 De-
cember 2015. The search term used was ‘(dependence OR
withdrawal) AND pregabalin’. No language restrictions
were applied and there were no restrictions on the types of
clinical studies reviewed. A total of 162 articles were
returned from MEDLINE and eight from the Cochrane
Library. Relevant articles were selected based on the expert
opinion of the authors, and were identified for opioid, ben-
zodiazepine and benzodiazepine site agonist, alcohol, nico-
tine, and cannabinoid physical dependence. The works cited
in the identified articles were cross-referenced, and personal
archives of references also searched. Evidence was obtained
from both clinical and preclinical studies.

3 Opioid Withdrawal Symptoms

Clinical data on the treatment of opioid withdrawal
symptoms with pregabalin are limited to a few individual
case studies. Scanlon [31] reported successful detoxifica-
tion of an opiate-dependent patient following pregabalin
treatment (300 mg/day) over a 6-day period. Withdrawal
symptoms were assessed by the Clinical Opiate With-
drawal Scale (COWS). At the end of the assessment, a
COWS score of 0, equating to no withdrawal symptoms,
was reported, and specific withdrawal symptoms including
anxiety, insomnia, tremors, abdominal cramping, and joint
pain were more effectively controlled than during previous
detoxification episodes. Kammerer et al. [32] reported the
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use of pregabalin in a patient who failed maintenance
replacement therapy with buprenorphine for heroin use,
rather than prescription opioids. Heroin intake and with-
drawal symptoms were ameliorated with pregabalin at a
dose of 300 mg/day for 2-3 days. In a separate case study,
a patient with pain due to ankylosing spondylitis received
pregabalin at a starting dose of 75 mg/day that was grad-
ually increased over a period of 2 weeks to 300 mg/day
while discontinuing from long-term opioid (codeine and
fentanyl) treatment [33]. Pain symptoms progressively
improved, and no opioid withdrawal symptoms were
reported. No AEs were associated with pregabalin use in
this individual.

Some preclinical evidence supports the use of prega-
balin for opioid physical dependence and withdrawal. In a
study by Hasanein and Shakeri [34], adult Wistar rats were
rendered opioid dependent by administering escalating
doses of subcutaneous morphine (2.5-50 mg/kg over a
7-day period), and the effect of pregabalin (50, 100, or
200 mg/kg subcutaneously) on signs and symptoms of
withdrawal was assessed using naloxone precipitation
withdrawal tests. Pregabalin dose-dependently attenuated
most of the naloxone-induced morphine withdrawal signs,
including weight loss, teeth chattering, penis licking,
jumping, wet dog shakes, rearing, standing, sniffing, face
grooming, and paw tremor.

4 Benzodiazepine and Zolpidem Withdrawal
Symptoms

In an uncontrolled, observational study of pregabalin as
tapering therapy for the management of benzodiazepine
discontinuation in 282 long-term users (mean duration of
dependence 2 years), 52% (95% confidence interval [CI]
46-58) of patients were benzodiazepine free at the end of the
study (12 weeks) following pregabalin treatment [35]. Pre-
gabalin (mean dose 315 mg/day at week 12) therapy resul-
ted in significant reduction in withdrawal symptoms, from a
score of 11 at baseline on the Benzodiazepine Withdrawal
Symptom Questionnaire to 4.4 at endpoint, an effect con-
sidered clinically relevant by the authors. Anxiety symptoms
on the Hamilton Anxiety Rating Scale (HAM-A) improved
by 69% and pregabalin tolerability was rated as good or
excellent by 90% of clinicians and 83% of patients. Prega-
balin efficacy did not depend on the benzodiazepine that was
being discontinued, or the presence of substance use disor-
ders including opioid- and alcohol-related disorders. In a
secondary analysis of the same study, pregabalin treatment
led to a 55% improvement in sleep quality at study endpoint,
and also improvements in sleep disturbance, snoring, short-
ness of breath, sleep adequacy, sleep quantity, and daytime
somnolence [36].

Decreasing the number of patients who use benzodi-
azepines at large doses should decrease the number who
become physically dependent and experience withdrawal
symptoms upon their cessation. Pregabalin treatment may
reduce benzodiazepine consumption. In a pharmacoepi-
demiological study of patients with psychiatric disorders
(n = 588), epilepsy (n = 589), neuropathic pain
(n = 3933), or non-specified conditions (n = 7594),
14.7-27.9% stopped using benzodiazepines after starting
pregabalin treatment [37]. Moreover, in the psychiatric
patients, pregabalin reduced consumption of benzodi-
azepines by 48% [37]. In a separate study, patients with
GAD who had been treated with a benzodiazepine for
8-52 weeks were stabilized for 2—4 weeks to alprazolam
1-4 mg/day [38]. After this period, in a double-blind
phase, patients were then randomized to pregabalin
(300-600 mg/day) or placebo for 12 weeks while under-
going alprazolam taper, followed by 6 weeks of pregabalin
or placebo treatment only. At study endpoint, 51.4% of
patients were alprazolam free following pregabalin treat-
ment, compared with 37.0% of placebo-treated patients,
although because of greater than anticipated withdrawal
from the study this difference was not statistically signifi-
cant. The severity of withdrawal, as measured by the
Physician Withdrawal Checklist, was significantly lower
during the taper phase and at endpoint with pregabalin than
with placebo. Anxiety symptoms on the HAM-A also
significantly improved for pregabalin versus placebo dur-
ing the taper phase and at endpoint. Overall, pregabalin
was well-tolerated in this study. AEs were reported in
71.4% of pregabalin-treated patients, compared with 66.0%
of patients who received placebo, and severe AEs were
uncommon in both groups (5.4 and 8.0%, respectively).
Dizziness (21.4%) and anxiety (19.6%) were the most
frequently reported AEs in the pregabalin group.

Zolpidem is a non-benzodiazepine hypnotic that binds to
the benzodiazepine-binding site [39] and is associated with
dependence [40, 41]. Pregabalin has been assessed for the
treatment of zolpidem physical dependence and withdrawal
symptoms. In a prospective, open-label, single-arm inter-
ventional study of 40 patients with long-term insomnia
(mean duration 5.2 years), the mean duration of hypnotic
use was 2.6 years, and the majority (75%) had previously
used zolpidem [42]. Of these patients, 52.5% successfully
withdrew from hypnotic medication following 8 weeks of
treatment with pregabalin 75-300 mg/day and had signif-
icant improvements in withdrawal symptoms (as measured
by the Physician Withdrawal Checklist), sleep quality, and
insomnia severity. Nausea and dizziness were the most
common AEs reported with pregabalin treatment. In a
single case study, a patient with dependence due to heavy
zolpidem use (up to 1500 mg/day) was able to discontinue
zolpidem successfully (for up to 9 months) with pregabalin
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treatment (600-900 mg/day) on two occasions, with no
noticeable discontinuation or craving symptoms, or AEs,
despite its use at a higher than approved dose [43].

5 Alcohol Withdrawal Symptoms

There is clinical evidence for pregabalin in the treatment of
alcohol physical dependence and withdrawal symptoms. In
a pilot open-label study, 20 detoxified alcohol-dependent
patients received pregabalin at a starting dose of
50 mg/day, gradually titrated over 1 week to a flexible
dose of 150—450 mg/day (mean dose 262.5 mg/day) [44].
During the 16-week study, 50% of patients remained
completely alcohol free for the study duration. Both
symptoms of withdrawal (assessed by the Clinical Institute
Withdrawal Assessment for Alcohol) and alcohol craving
(assessed by a visual analog scale and the Obsessive and
Compulsive Drinking Scale) were significantly reduced by
pregabalin. A single incidence of confusion leading to
pregabalin cessation was reported. At the end of the study,
no symptoms or AEs due to pregabalin discontinuation
were seen. A follow-up open-label, prospective, 14-day
study of 40 alcohol-dependent patients with mild-to-mod-
erate alcohol withdrawal syndrome examined the efficacy,
safety, and practicability of pregabalin for outpatient
detoxification [45]. Pregabalin, at doses of
200-450 mg/day (mean dose 289 mg/day), significantly
reduced withdrawal symptoms and craving scores by the
end of the study. Pregabalin also significantly improved co-
morbid psychiatric symptoms, including depression, anxi-
ety, psychoticism, and obsessive—compulsive behavior
(assessed on the Symptom Check List 90 Revisited) and
quality of life (assessed on the quality of life index). In
total, 62.5% of patients remained alcohol free during the
study period. No pregabalin-associated AEs were observed,
and at pregabalin discontinuation no symptoms or side
effects were seen.

Comparative studies of pregabalin with other possible
treatments for alcohol physical dependence and withdrawal
symptoms have been conducted. A randomized, single-
blind study compared pregabalin with tiapride and lor-
azepam, for the treatment of alcohol withdrawal syndrome
(Table 1) [46]. After 14 days of treatment, all groups
showed a significant improvement in withdrawal symp-
toms, craving, quality of life, and comorbid psychiatric
symptoms. Significantly more patients remained alcohol
free in the pregabalin group than in the tiapride and lor-
azepam groups, and significantly more patients remained
on treatment in the pregabalin group than in the tiapride
group but not the lorazepam group. AEs occurred in one
(2.7%) patient in the pregabalin group, which led to dis-
continuation from the study, and one (2.7%) patient in the
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lorazepam group. No AEs were reported with tiapride. At
the end of the study, no AEs were observed due to the
cessation of pregabalin treatment.

A separate randomized, double-blind trial compared the
efficacy of pregabalin with naltrexone (Table 1) [47]. A
greater proportion of patients remained alcohol free with
pregabalin than naltrexone, and pregabalin-treated patients
remained abstinent from any amount of alcohol for sig-
nificantly longer than naltrexone-treated patients. Both
treatment groups showed significant improvements in
withdrawal symptoms, which were significantly greater for
pregabalin versus naltrexone. Also, both pregabalin- and
naltrexone-treated patients showed significant improve-
ment in craving, which was not different between treatment
groups, and psychiatric symptoms, but only pregabalin-
treated patients showed significant improvements in phobic
anxiety, hostility, and psychoticism. Only pregabalin-trea-
ted patients showed a significant improvement in quality of
life. AEs were reported in one patient (3.2%) in the pre-
gabalin group, which led to treatment discontinuation, and
11 patients (39.2%) in the naltrexone group, five of whom
(17.8%) discontinued treatment. Treatment discontinuation
at the end of study did not cause any AEs.

A third randomized, double-blind, placebo-controlled
trial evaluated the efficacy and safety of pregabalin in
patients with alcohol withdrawal syndrome (Table 1) [48].
Pregabalin and placebo significantly reduced withdrawal
symptoms and alcohol craving. However, the effects of
pregabalin were not significantly different to those of pla-
cebo. The incidence of AEs did not differ between treat-
ment groups, and none were categorized as severe.
Discontinuation of treatment at the end of study did not
lead to any AEs or symptoms.

Finally, a preclinical study has examined pregabalin for
alcohol physical dependence. In mice chronically exposed
to ethanol, pregabalin (50-200 mg/kg) dose-dependently
reduced the severity of behavioral convulsions upon etha-
nol withdrawal compared with vehicle-treated animals
[49]. Since seizures are a potential serious manifestation of
alcohol withdrawal [12, 13], an anticonvulsant such as
pregabalin that can ameliorate withdrawal symptoms may
be particularly beneficial in this case

6 Withdrawal Symptoms Associated with Nicotine

A single randomized, double-blind clinical study has
evaluated pregabalin for nicotine physical dependence
(Table 1) [50]. Pregabalin treatment significantly attenu-
ated some nicotine withdrawal symptoms, but not others,
versus placebo as well as reducing “drug-liking.” Dis-
continuation due to pregabalin-related AEs occurred in
three patients.
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7 Withdrawal Symptoms Associated
with Cannabinoids

A single preclinical study has examined the effect of pre-
gabalin on withdrawal symptoms due to cannabinoid
dependence. In mice tolerant to cannabinoids following
administration of the synthetic cannabinoid CP-55,490 at a
dose of 0.5 mg/kg/12 h for 7 days, pregabalin (40 mg/kg/
12 h) improved withdrawal symptoms, including the
appearance of anxiety-like symptoms and reduced motor
activity, 1 and 3 days after cessation of CP-55,940 treat-
ment [51].

8 Discussion

In this comprehensive, qualitative review, we have high-
lighted evidence supporting the use of pregabalin for the
treatment of withdrawal symptoms associated with physi-
cal dependency to opioids, benzodiazepines, nicotine,
cannabinoids, and alcohol. There is only limited evidence
supporting the benefit of pregabalin for opioid, nicotine, or
cannabinoid dependence, but these are clearly areas of
great interest that would benefit from suitably designed
clinical studies. More robust data are available for prega-
balin in the treatment of benzodiazepine or alcohol
dependence, but here, too, there is the need for additional
studies, particularly large, appropriately controlled ran-
domized studies that assess the efficacy and safety of
pregabalin.

The mechanisms by which pregabalin may alleviate
withdrawal symptoms associated with other substances is
not clear, but what is known about its pharmacokinetic and
pharmacodynamics profile may be of benefit for the treat-
ment of physical dependence. Pregabalin is rapidly absor-
bed, has high bioavailability that is >90% independent of
dose, and exhibits linear and predictable pharmacokinetic
properties [25, 26]. It lacks protein binding and experiences
negligible metabolism so that ~90% of the dose is
recovered unchanged in the urine [25, 26]. It is therefore
unlikely to be affected by pharmacokinetic drug—drug
interactions, although pharmacodynamic interactions with
oxycodone, lorazepam, and ethanol have been seen with
coadministration, resulting in additive effects on cognitive
and gross motor function [26]. Pregabalin is an anticon-
vulsant and anxiolytic [25, 26], which may be beneficial for
the treatment of seizures associated with benzodiazepine
[11, 52] or alcohol [53] withdrawal and anxiety-related
withdrawal symptoms. Pregabalin has an established, well-
tolerated safety profile [25, 26]. In addition, pregabalin has
a fast onset of efficacy [54, 55], and evidence from peri-
operative studies of pregabalin indicate that it can
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significantly reduce acute pain after only a few hours [56].
This fast onset of pregabalin activity may be ideal for
attenuating withdrawal symptoms. Further evidence sup-
porting the use of pregabalin for the treatment of with-
drawal symptoms comes from randomized controlled
studies of gabapentin, another 023 subunit ligand. These
studies have shown the potential of gabapentin for the
treatment of opioid [57, 58], alcohol [59, 60], and cannabis
dependence [61].

A recent systematic review [30] examined the misuse
and abuse potential of pregabalin in detail and we refer the
reader to this article for more information on the subject.
Such an in-depth assessment of the topic is beyond the
scope of this review, but a brief discussion of the misuse/
abuse potential of pregabalin in the current context is
warranted. Despite being structurally similar to -
aminobutyric acid (GABA), pregabalin does not exhibit
any GABA-mimetic activity [62, 63] and is not known to
be active at receptor sites associated with drugs of abuse
[26, 64]. The European Summary of Product Characteris-
tics notes that “Cases of misuse, abuse and dependence
have been reported” [25], while in the USA, pregabalin is
listed as a Schedule V drug, denoting a low potential for
abuse and misuse relative to opioids, stimulants, benzodi-
azepines, and other Schedule I-IV drugs. A misuse/abuse
potential of pregabalin has been reported in multiple epi-
demiological studies including drug utilization studies
[65-68], adverse drug reaction reports [69—73], post-
mortem reports [74—76], and studies in populations with a
previous history of other substance misuse or abuse
[77-80], as well as in multiple case studies [81-92].
Results from controlled clinical studies have reported AEs
suggestive of a potential for misuse or abuse, notably
euphoria, which has an incidence of 4% across all approved
indications [26]. Symptoms associated with pregabalin
discontinuation have been reported [69, 82, 84, 86, 91-93],
although individuals who use pregabalin at indicated doses
appear to be at a low risk of developing such symptoms
[94]. Gradual discontinuation over a period of at least
1 week is recommended [25, 26]. Potential for pregabalin
misuse and abuse therefore exists, particularly with very
high doses [95], and previous substance abuse appears to
be an important risk factor [30, 96]. This suggests that
pregabalin may have a potentiating effect on other sub-
stances of abuse, and that pregabalin misuse or abuse may
be limited to this population of individuals already pre-
disposed to substance abuse, rather than this issue widely
occurring in the general population [30]. In the experience
of some of the authors, and according to anecdotal evi-
dence in this population and online information, pregabalin
is sometimes abused to stop the long-lasting ‘kicks’ of
stimulating drugs, or in rare cases is solely used for ‘kicks’
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itself. Also, those authors who are practicing clinicians
have identified some individuals who have realized that
pregabalin reduces withdrawal symptoms and use it to
bridge periods of limited access to their usual sub-
stance(s) of abuse. In general, clinicians should watch for
drug-seeking behavior, repeated requests for pregabalin, or
requests for high doses, and caution should be exercised in
patients with a history of substance abuse.

We can hypothesize on the mechanisms by which pre-
gabalin may attenuate physical dependence. Withdrawal
symptoms associated with opioids, benzodiazepines, alco-
hol, and cannabinoids have been linked to hyperactivity in
the locus coeruleus, a highly divergent neuron population
that provides the majority of norepinephrinergic input to
the central nervous system [97-102]. One hypothesis is that
pregabalin may reduce the synaptic release of excitatory
neurotransmitters including norepinephrine and glutamate
[103, 104], and may restrict functional calcium channel
expression [105]. These two modes of action may combine
to reduce central hyperexcitability. However, this hypoth-
esis would need to be confirmed by further experimenta-
tion. Supporting evidence comes from animal models of
neuropathic pain where pregabalin has been shown to tar-
get the descending norepinepheric pain inhibitory system
to produce analgesia [106]. The proposed mechanism of
action of pregabalin is different to that of benzodiazepines,
which reduce central hyperexcitability by allosteric aug-
mentation of GABA, receptor-mediated inhibition [107].
The possible different mechanisms of action between pre-
gabalin and benzodiazepines are one reason why prega-
balin may be a useful option in treating benzodiazepine
withdrawal symptoms, but, as noted elsewhere, the efficacy
and safety of pregabalin would need to be demonstrated in
large clinical studies. It is also important to note that,
although rare, there have been reports of fatal withdrawal
from benzodiazepines and alcohol. Patients with tachy-
cardia, unstable blood pressure, or prominent neurological
or psychiatric changes must be treated with standard
detoxification protocols for these agents.

9 Conclusion

Physical dependence associated with drugs and alcohol is a
global health concern, and its treatment is an important
clinical question. There is limited evidence that pregabalin
may be effective in treating withdrawal symptoms associ-
ated with physical dependency, but it does show some
promise. Large-scale, rigorous, appropriately controlled
clinical studies are required to further demonstrate the
efficacy and safety of pregabalin in these patient popula-
tions. The potential risk of pregabalin misuse or abuse
needs to be addressed and clinicians need to exercise

caution when prescribing pregabalin to patients with a
history of previous substance abuse.

Acknowledgements Medical writing support was provided by David
Cope, PhD, of Engage Scientific Solutions, and funded by Pfizer.

Compliance with Ethical Standards

Funding No authors received funding in the preparation of this
article. Open access fees were paid for by Pfizer.

Conflict of interest Rainer Freynhagen has received consultancy and
speaker fees in the past 2 years from Astellas, Develco, Griinenthal
GmbH, Eli Lilly and Company, Merck Sharp & Dohme, Mitsubishi
Tanabe Pharma, and Pfizer Inc. Miroslav Backonja has received
consultancy fees in the past 2 years from Biogen, Nektar, Pfizer,
Scilex, and Wex. The Anaesthesiology Unit of the University of
Western Australia, but not Stephan Schug personally, has received
research and travel funding and speaking and consulting honoraria
from bioCSL, Bionomics, Eli Lilly and Company, Griinenthal GmbH,
Mundipharma, Pfizer Inc., Sequirus, and iXBiopharma within the last
2 years. Gavin Lyndon, Bruce Parsons, Stephen Watt, and Regina
Behar are employees of Pfizer and have stock options with Pfizer.

Open Access This article is distributed under the terms of the
Creative Commons Attribution-NonCommercial 4.0 International
License (http://creativecommons.org/licenses/by-nc/4.0/), which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons
license, and indicate if changes were made.

References

1. National Institute on Drug Abuse. Commonly used terms in
addiction  science. https://www.drugabuse.gov/publications/
media-guide/glossary. Accessed 19 Nov 2015.

2. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D.
Survey of chronic pain in Europe: prevalence, impact on daily
life, and treatment. Eur J Pain. 2006;10(4):287-333.

3. Prunuske JP, St Hill CA, Hager KD, Lemieux AM, Swanoski
MT, Anderson GW, et al. Opioid prescribing patterns for non-
malignant chronic pain for rural versus non-rural US adults: a
population-based study using 2010 NAMCS data. BMC Health
Serv Res. 2014;14(1):563.

4. Reuben DB, Alvanzo AA, Ashikaga T, Bogat GA, Callahan
CM, Ruffing V, et al. National Institutes of Health Pathways to
Prevention Workshop: the role of opioids in the treatment of
chronic pain. Ann Intern Med. 2015;162(4):295-300.

5. Gowing L, Farrell MF, Ali R, White JM. Alpha2-adrenergic
agonists for the management of opioid withdrawal. Cochrane
Database Syst Rev. 2014;(3):CD002024.

6. Bertisch SM, Herzig SJ, Winkelman JW, Buettner C. National
use of prescription medications for insomnia: NHANES
1999-2010. Sleep. 2014;37(2):343-9.

7. Demyttenaere K, Bonnewyn A, Bruffaerts R, De Girolamo G,
Gasquet I, Kovess V, et al. Clinical factors influencing the
prescription of antidepressants and benzodiazepines: results
from the European study of the epidemiology of mental disor-
ders (ESEMeD). J Affect Disord. 2008;110(1-2):84-93.

8. Wu CH, Wang CC, Katz AJ, Farley J. National trends of psy-
chotropic medication use among patients diagnosed with anxiety

A\ Adis


https://www.drugabuse.gov/publications/media-guide/glossary
https://www.drugabuse.gov/publications/media-guide/glossary

1198

R. Freynhagen et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

disorders: results from medical expenditure panel survey
2004-2009. J Anxiety Disord. 2013;27(2):163-70.

. Hood SD, Norman A, Hince DA, Melichar JK, Hulse GK.

Benzodiazepine dependence and its treatment with low dose
flumazenil. Br J Clin Pharmacol. 2014;77(2):285-94.

. Ashton H. The diagnosis and management of benzodiazepine

dependence. Curr Opin Psychiatry. 2005;18(3):249-55.

. O’Brien CP. Benzodiazepine use, abuse, and dependence. J Clin

Psychiatry. 2005;66(Suppl 2):28-33.

. McKeon A, Frye MA, Delanty N. The alcohol withdrawal

syndrome. J Neurol Neurosurg Psychiatry. 2008;79(8):854-62.
Mirijello A, D’Angelo C, Ferrulli A, Vassallo G, Antonelli M,
Caputo F, et al. Identification and management of alcohol
withdrawal syndrome. Drugs. 2015;75(4):353-65.

Hughes JR. Effects of abstinence from tobacco: valid symptoms
and time course. Nicotine Tob Res. 2007;9(3):315-27.

Budney AJ, Hughes JR. The cannabis withdrawal syndrome.
Curr Opin Psychiatry. 2006;19(3):233-8.

World Health Organization. Guidelines for the psychosocially
assisted pharmacological treatment of opioid dependence.
Geneva: World Health Organization; 2009.

Darker CD, Sweeney BP, Barry JM, Farrell MF, Donnelly-Swift
E. Psychosocial interventions for benzodiazepine harmful use,
abuse or dependence. Cochrane Database Syst Rev.
2015;5:CD009652.

Amato L, Minozzi S, Davoli M. Efficacy and safety of phar-
macological interventions for the treatment of the Alcohol
Withdrawal Syndrome. Cochrane Database Syst Rev.
2011;(6):CD008537.

Lancaster T, Stead L, Cahill K. An update on therapeutics for
tobacco dependence. Expert Opin Pharmacother. 2008;9(1):15-22.
Marshall K, Gowing L, Ali R, Le Foll B. Pharmacotherapies for
cannabis dependence. Cochrane Database Syst Rev.
2014;(12):CD008940.

Katz NP, Adams EH, Chilcoat H, Colucci RD, Comer SD, Goliber
P, et al. Challenges in the development of prescription opioid
abuse-deterrent formulations. Clin J Pain. 2007;23(8):648-60.
Kosten TR, O’Connor PG. Management of drug and alcohol
withdrawal. N Engl J Med. 2003;348(18):1786-95.

Li Z, Taylor CP, Weber M, Piechan J, Prior F, Bian F, et al.
Pregabalin is a potent and selective ligand for alpha(2)delta-1
and alpha(2)delta-2 calcium channel subunits. Eur J Pharmacol.
2011;667(1-3):80-90.

Field MJ, Cox PJ, Stott E, Melrose H, Offord J, Su TZ, et al.
Identification of the alpha2-delta-1 subunit of voltage-dependent
calcium channels as a molecular target for pain mediating the
analgesic actions of pregabalin. Proc Natl Acad Sci USA.
2006;103(46):17537-42.

Lyrica®. Summary of product characteristics. 2014. http://www.
ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_
Information/human/000546/WC500046602.pdf. Accessed 11 Aug
2016.

Lyrica®. Prescribing information. 2016. http:/labeling.pfizer.
com/ShowLabeling.aspx?id=561. Accessed 11 Aug 2016.
Guglielmo R, Martinotti G, Clerici M, Janiri L. Pregabalin for
alcohol dependence: a critical review of the literature. Adv Ther.
2012;29(11):947-57.

Oulis P, Konstantakopoulos G. Pregabalin in the treatment of
alcohol and benzodiazepines dependence. CNS Neurosci Ther.
2010;16(1):45-50.

Oulis P, Konstantakopoulos G. Efficacy and safety of pregabalin
in the treatment of alcohol and benzodiazepine dependence.
Expert Opin Investig Drugs. 2012;21(7):1019-29.

Schjerning O, Rosenzweig M, Pottegard A, Damkier P, Nielsen
J. Abuse potential of pregabalin: a systematic review. CNS
Drugs. 2016;30(1):9-25.

A\ Adis

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Scanlon A. Pregabalin for detoxification from opioids: a single
case study. Mental Health Subst Use. 2014;7(4):263-85.
Kammerer N, Lemenager T, Grosshans M, Kiefer F, Hermann
D. Pregabalin for the reduction of opiate withdrawal symptoms
[in German]. Psychiatr Prax. 2012;39(7):351-2.

Kontoangelos KA, Kouzoupis AV, Ferentinos PP, Xynos ID,
Sipsas NV, Papadimitriou GN. Pregabalin for opioid-refractory
pain in a patient with ankylosing spondylitis. Case Rep Psy-
chiatry. 2013;2013:912409.

Hasanein P, Shakeri S. Pregabalin role in inhibition of morphine
analgesic tolerance and physical dependency in rats. Eur J
Pharmacol. 2014;742:113-7.

Bobes J, Rubio G, Teran A, Cervera G, Lopez-Gomez V,
Vilardaga I, et al. Pregabalin for the discontinuation of long-
term benzodiazepines use: an assessment of its effectiveness in
daily clinical practice. Eur Psychiatry. 2012;27(4):301-7.
Rubio G, Bobes J, Cervera G, Teran A, Perez M, Lopez-Gomez
V, et al. Effects of pregabalin on subjective sleep disturbance
symptoms during withdrawal from long-term benzodiazepine
use. Eur Addict Res. 2011;17(5):262-70.

Bramness JG, Sandvik P, Engeland A, Skurtveit S. Does prega-
balin (Lyrica®) help patients reduce their use of benzodiazepines?
A comparison with gabapentin using the Norwegian Prescription
Database. Basic Clin Pharmacol Toxicol. 2010;107(5):883-6.
Hadley SJ, Mandel FS, Schweizer E. Switching from long-term
benzodiazepine therapy to pregabalin in patients with general-
ized anxiety disorder: a double-blind, placebo-controlled trial.
J Psychopharmacol. 2012;26(4):461-70.

Sancar F, Ericksen SS, Kucken AM, Teissere JA, Czajkowski C.
Structural determinants for high-affinity zolpidem binding to
GABA-A receptors. Mol Pharmacol. 2007;71(1):38-46.

Hajak G, Muller WE, Wittchen HU, Pittrow D, Kirch W. Abuse
and dependence potential for the non-benzodiazepine hypnotics
zolpidem and zopiclone: a review of case reports and epidemi-
ological data. Addiction. 2003;98(10):1371-8.
Victorri-Vigneau C, Dailly E, Veyrac G, Jolliet P. Evidence of
zolpidem abuse and dependence: results of the French Centre for
Evaluation and Information on Pharmacodependence (CEIP)
network survey. Br J Clin Pharmacol. 2007;64(2):198-209.
Cho YW, Song ML. Effects of pregabalin in patients with hyp-
notic-dependent insomnia. J Clin Sleep Med. 2014;10(5):545-50.
Oulis P, Nakkas G, Masdrakis VG. Pregabalin in zolpidem
dependence  and  withdrawal.  Clin = Neuropharmacol.
2011;34(2):90-1.

Martinotti G, Di Nicola M, Tedeschi D, Mazza M, Janiri L, Bria
P. Efficacy and safety of pregabalin in alcohol dependence. Adv
Ther. 2008;25(6):608-18.

Di Nicola M, Martinotti G, Tedeschi D, Frustaci A, Mazza M,
Sarchiapone M, et al. Pregabalin in outpatient detoxification of
subjects with mild-to-moderate alcohol withdrawal syndrome.
Hum Psychopharmacol. 2010;25(3):268-75.

Martinotti G, di Nicola M, Frustaci A, Romanelli R, Tedeschi D,
Guglielmo R, et al. Pregabalin, tiapride and lorazepam in
alcohol withdrawal syndrome: a multi-centre, randomized, sin-
gle-blind comparison trial. Addiction. 2010;105(2):288-99.
Martinotti G, Di Nicola M, Tedeschi D, Andreoli S, Reina D,
Pomponi M, et al. Pregabalin versus naltrexone in alcohol
dependence: a randomised, double-blind, comparison trial.
J Psychopharmacol. 2010;24(9):1367-74.

Forg A, Hein J, Volkmar K, Winter M, Richter C, Heinz A, et al.
Efficacy and safety of pregabalin in the treatment of alcohol
withdrawal syndrome: a randomized placebo-controlled trial.
Alcohol Alcohol. 2012;47(2):149-55.

Becker HC, Myrick H, Veatch LM. Pregabalin is effective
against behavioral and electrographic seizures during alcohol
withdrawal. Alcohol Alcohol. 2006;41(4):399-406.


http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000546/WC500046602.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000546/WC500046602.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000546/WC500046602.pdf
http://labeling.pfizer.com/ShowLabeling.aspx?id=561
http://labeling.pfizer.com/ShowLabeling.aspx?id=561

Pregabalin for the Treatment of Drug and Alcohol Withdrawal Symptoms

1199

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Herman AI, Waters AJ, McKee SA, Sofuoglu M. Effects of
pregabalin on smoking behavior, withdrawal symptoms, and
cognitive performance in smokers. Psychopharmacology.
2012;220(3):611-7.

Aracil-Fernandez A, Almela P, Manzanares J. Pregabalin and
topiramate regulate behavioural and brain gene transcription
changes induced by spontaneous cannabinoid withdrawal in
mice. Addict Biol. 2013;18(2):252-62.

Albiero A, Brigo F, Faccini M, Casari R, Quaglio G, Storti M,
et al. Focal nonconvulsive seizures during detoxification for
benzodiazepine abuse. Epilepsy Behav. 2012;23(2):168-70.
Hughes JR. Alcohol withdrawal seizures. Epilepsy Behav.
2009;15(2):92-7.

Freynhagen R, Busche P, Konrad C, Balkenohl M. Effectiveness
and time to onset of pregabalin in patients with neuropathic pain
[in German]. Schmerz. 2006;20(4):285-8, 290-2.

Arnold LM, Emir B, Pauer L, Resnick M, Clair A. Time to
improvement of pain and sleep quality in clinical trials of pre-
gabalin for the treatment of fibromyalgia. Pain Med.
2015;16(1):176-85.

Mishriky BM, Waldron NH, Habib AS. Impact of pregabalin on
acute and persistent postoperative pain: a systematic review and
meta-analysis. Br J Anaesth. 2015;114(1):10-31.

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.

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.

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

Myrick H, Malcolm R, Randall PK, Boyle E, Anton RF, 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.

Mason BJ, Crean R, Goodell V, Light JM, Quello S, Shadan F,
et al. A proof-of-concept randomized controlled study of gaba-
pentin: effects on cannabis use, withdrawal and executive
function deficits in cannabis-dependent adults. Neuropsy-
chopharmacology. 2012;37(7):1689-98.

Taylor CP, Angelotti T, Fauman E. Pharmacology and mecha-
nism of action of pregabalin: the calcium channel alpha2-delta
(alpha2-delta) subunit as a target for antiepileptic drug discov-
ery. Epilepsy Res. 2007;73(2):137-50.

Mico JA, Prieto R. Elucidating the mechanism of action of
pregabalin: o/(2)d as a therapeutic target in anxiety. CNS Drugs.
2012;26(8):637-48.

European Medicines Agency. Lyrica. EPAR—scientific discus-
sion. http://www.ema.europa.eu/docs/en_GB/document_library/
EPAR_-_Scientific_Discussion/human/000546/WC500046600.
pdf. Accessed 25 Nov 2015.

Boden R, Wettermark B, Brandt L, Kieler H. Factors associated
with pregabalin dispensing at higher than the approved maxi-
mum dose. Eur J Clin Pharmacol. 2014;70(2):197-204.
Asomaning K, Abramsky S, Liu Q, Zhou X, Sobel RE, Watt S.
Pregabalin prescriptions in the United Kingdom: a drug utili-
sation study of The Health Improvement Network (THIN) pri-
mary care database. Int J Clin Pract. 2016;70(5):380-8.
Landmark CJ, Fossmark H, Larsson PG, Rytter E, Johannessen
SI. The prescription registry and abuse of pregabalin [in Nor-
wegian]. Tidsskr Nor Laegeforen. 2011;131(3):223.

Schjerning O, Pottegard A, Damkier P, Rosenzweig M, Nielsen
J. Use of pregabalin—a nationwide pharmacoepidemiological
drug utilization study with focus on abuse potential. Pharma-
copsychiatry. 2016;49(4):155-61.

69

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

. Gahr M, Freudenmann RW, Hiemke C, Kolle MA, Schonfeldt-
Lecuona C. Pregabalin abuse and dependence in Germany:
results from a database query. Eur J Clin Pharmacol.
2013;69(6):1335-42.

Schwan S, Sundstrom A, Stjernberg E, Hallberg E, Hallberg P.
A signal for an abuse liability for pregabalin—results from the
Swedish spontaneous adverse drug reaction reporting system.
Eur J Clin Pharmacol. 2010;66(9):947-53.

Bossard JB, Ponte C, Dupouy J, Lapeyre-Mestre M, Jouanjus E.
Disproportionality analysis for the assessment of abuse and
dependence potential of pregabalin in the French Pharma-
covigilance Database. Clin Drug Investig. 2016;36(9):735-42.
Chiappini S, Schifano F. A decade of gabapentinoid misuse: an
analysis of the European Medicines Agency’s ‘Suspected
Adverse  Drug  Reactions’ Database. =~ CNS  Drugs.
2016;30(7):647-54.

Caster O, Edwards IR, Noren GN, Lindquist M. Earlier dis-
covery of pregabalin’s dependence potential might have been
possible. Eur J Clin Pharmacol. 2011;67(3):319-20.

Hakkinen M, Vuori E, Kalso E, Gergov M, Ojanpera I. Profiles
of pregabalin and gabapentin abuse by postmortem toxicology.
Forensic Sci Int. 2014;241:1-6.

Eastwood JA, Davison E. Pregabalin concentrations in post-
mortem blood—a two year study. Forensic Sci Int.
2016;266:197-201.

Lottner-Nau S, Ovguer B, Paul LD, Graw M, Sachs H, Roider
G. Abuse of pregabalin—results of the postmortem toxicology
from 2010 to 2012. Toxichem Krimtech. 2013;80(Spec
Issue):339-42.

Baird CR, Fox P, Colvin LA. Gabapentinoid abuse in order to
potentiate the effect of methadone: a survey among substance
misusers. Eur Addict Res. 2014;20(3):115-8.

Grosshans M, Lemenager T, Vollmert C, Kaemmerer N,
Schreiner R, Mutschler J, et al. Pregabalin abuse among opiate
addicted patients. Eur J Clin Pharmacol. 2013;69(12):2021-5.
Kriikku P, Wilhelm L, Rintatalo J, Hurme J, Kramer J, Ojanpera
1. Pregabalin serum levels in apprehended drivers. Forensic Sci
Int. 2014;243:112-6.

Wilens T, Zulauf C, Ryland D, Carrellas N, Catalina-Wellington
I. Prescription medication misuse among opioid dependent
patients seeking inpatient detoxification. Am J Addict. doi:10.
1111/j.1521-0391.2014.12159.x. Epub 2014 Nov 19.

Carrus D, Schifano F. Pregabalin misuse-related issues; intake
of large dosages, drug-smoking allegations, and possible asso-
ciation with myositis: two case reports. J Clin Psychopharmacol.
2012;32(6):839-40.

Grosshans M, Mutschler J, Hermann D, Klein O, Dressing H,
Kiefer F, et al. Pregabalin abuse, dependence, and withdrawal: a
case report [letter]. Am J Psychiatry. 2010;167(7):869.
Filipetto FA, Zipp CP, Coren JS. Potential for pregabalin abuse
or diversion after past drug-seeking behavior. ] Am Osteopath
Assoc. 2010;110(10):605-7.

Gahr M, Franke B, Freudenmann RW, Kolle MA, Schonfeldt-
Lecuona C. Concerns about pregabalin: further experience with
its potential of causing addictive behaviors. J Addict Med.
2013;7(2):147-9.

Halaby A, Kassam SA, Naja WJ. Pregabalin dependence: a case
report. Curr Drug Saf. 2015;10(2):184-6.

Nordgaard J, Jurgens G. Pregabalin can cause addiction and
withdrawal  symptoms [in Danish]. Ugeskr Laeger.
2015;177(2A):38-9.

Papazisis G, Garyfallos G, Sardeli C, Kouvelas D. Pregabalin
abuse after past substance-seeking behavior. Int J Clin Phar-
macol Ther. 2013;51(5):441-2.

Skopp G, Zimmer G. Pregabalin—a drug with abuse potential?
[in German]. Arch Kriminol. 2012;229(1-2):44-54.

A\ Adis


http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Scientific_Discussion/human/000546/WC500046600.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Scientific_Discussion/human/000546/WC500046600.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Scientific_Discussion/human/000546/WC500046600.pdf
http://dx.doi.org/10.1111/j.1521-0391.2014.12159.x
http://dx.doi.org/10.1111/j.1521-0391.2014.12159.x

1200

R. Freynhagen et al.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Spiller HA, Bratcher R, Griffith JR. Pregabalin overdose with
benign outcome [letter]. Clin Toxicol (Phila). 2008;46(9):917.
Yargic I, Ozdemiroglu FA. Pregabalin abuse: a case report. Klin
Psikofarmakol B. 2011;21(1):64-6.

Driot D, Chicoulaa B, Jouanjus E, Dupouy J, Oustric S,
Lapeyre-Mestre M. Pregabalin use disorder and secondary
nicotine dependence in a woman with no substance abuse his-
tory. Therapie. doi:10.1016/j.therap.2016.04.006. Epub 2016
Jun 29.

Aldemir E, Altintoprak AE, Coskunol H. Pregabalin depen-
dence: a case report [in Turkish]. Turk Psikiyatri Derg.
2015;26(3):217-20.

Gabapentin and pregabalin: abuse and addiction. Prescrire Int.
2012;21(128):152-4.

Kasper S, Iglesias-Garcia C, Schweizer E, Wilson J, DuBrava S,
Prieto R, et al. Pregabalin long-term treatment and assessment of
discontinuation in patients with generalized anxiety disorder. Int
J Neuropsychopharmacol. 2014;17(5):685-95.

Martinotti G. Pregabalin in clinical psychiatry and addiction:
pros and cons. Expert Opin Investig Drugs. 2012;21(9):1243-5.
Schifano F, D’Offizi S, Piccione M, Corazza O, Deluca P,
Davey Z, et al. Is there a recreational misuse potential for pre-
gabalin? Analysis of anecdotal online reports in comparison
with related gabapentin and clonazepam data. Psychother Psy-
chosom. 2011;80(2):118-22.

Scavone JL, Sterling RC, Van Bockstaele EJ. Cannabinoid and
opioid interactions: implications for opiate dependence and
withdrawal. Neuroscience. 2013;248:637-54.

Grant SJ, Galloway MP, Mayor R, Fenerty JP, Finkelstein MF,
Roth RH, et al. Precipitated diazepam withdrawal elevates
noradrenergic metabolism in primate brain. Eur J Pharmacol.
1985;107(2):127-32.

A\ Adis

99

100.

101.

102.

103.

104.

105.

106.

107.

. Bell J, Bickford-Wimer PC, de la Garza R, Egan M, Freedman
R. Increased central noradrenergic activity during benzodi-
azepine withdrawal: an electrophysiological study. Neurophar-
macology. 1988;27(11):1187-90.

Linnoila M, Mefford I, Nutt D, Adinoff B, NIH conference.
Alcohol withdrawal and noradrenergic function. Ann Intern
Med. 1987;107(6):875-89.

Nutt DJ, Glue P. Neuropharmacological and clinical aspects of
alcohol withdrawal. Ann Med. 1990;22(4):275-81.

Maldonado R. Participation of noradrenergic pathways in the
expression of opiate withdrawal: biochemical and pharmaco-
logical evidence. Neurosci Biobehav Rev. 1997;21(1):91-104.
Fink K, Dooley DJ, Meder WP, Suman-Chauhan N, Duffy S,
Clusmann H, et al. Inhibition of neuronal Ca(2+) influx by
gabapentin and pregabalin in the human neocortex. Neu-
ropharmacology. 2002;42(2):229-36.

Brawek B, Loffler M, Dooley DJ, Weyerbrock A, Feuerstein TJ.
Differential modulation of K(+)-evoked (3)H-neurotransmitter
release from human neocortex by gabapentin and pregabalin.
Naunyn Schmiedebergs Arch Pharmacol. 2008;376(5):301-7.
Bauer CS, Nieto-Rostro M, Rahman W, Tran-Van-Minh A,
Ferron L, Douglas L, et al. The increased trafficking of the
calcium channel subunit alpha2delta-1 to presynaptic terminals
in neuropathic pain is inhibited by the alpha2delta ligand pre-
gabalin. J Neurosci. 2009;29(13):4076-88.

Takeuchi Y, Takasu K, Ono H, Tanabe M. Pregabalin, S-(+)-3-
isobutylgaba, activates the descending noradrenergic system to
alleviate neuropathic pain in the mouse partial sciatic nerve
ligation model. Neuropharmacology. 2007;53(7):842-53.
Sieghart W. Structure and pharmacology of gamma-aminobu-
tyric acidA receptor subtypes. Pharmacol Rev. 1995:47(2):
181-234.


http://dx.doi.org/10.1016/j.therap.2016.04.006

	Pregabalin for the Treatment of Drug and Alcohol Withdrawal Symptoms: A Comprehensive Review
	Abstract
	Introduction
	Methodological Considerations
	Opioid Withdrawal Symptoms
	Benzodiazepine and Zolpidem Withdrawal Symptoms
	Alcohol Withdrawal Symptoms
	Withdrawal Symptoms Associated with Nicotine
	Withdrawal Symptoms Associated with Cannabinoids
	Discussion
	Conclusion
	Acknowledgements
	References




