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Abstract

Background Several case reports and epidemiological
studies have raised concern about the abuse potential of
pregabalin, the use of which has increased substantially
over the last decade. Pregabalin is, in some cases, used for
recreational purposes and it has incurred attention among
drug abusers for causing euphoric and dissociative effects
when taken in doses exceeding normal therapeutic dosages
or used by alternative routes of administration, such as
nasal insufflation or venous injection. The magnitude of the
abuse potential and the mechanism behind it are not fully
known.

Objective The aim of this study was to present a sys-
tematic review of the data concerning the abuse potential
of pregabalin.

Methods We performed a systematic literature search and
reviewed the preclinical, clinical and epidemiological data
on the abuse potential of pregabalin.
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Results We included preclinical (n = 17), clinical
(n = 19) and epidemiological (n = 13) studies addressing
the abuse potential of pregabalin. We also reviewed case
reports (n = 9) concerning abuse of pregabalin. The pre-
clinical studies indicated that pregabalin possesses modu-
latory effects on the GABA and glutamate systems, leaving
room for an abuse potential. Further, clinical studies
reported euphoria as a frequent side effect in patients
treated with pregabalin. The majority of case reports con-
cerning abuse of pregabalin involved patients with a his-
tory of substance abuse and, similarly, epidemiological
studies found evidence of abuse, especially among opiate
abusers.

Conclusions Overall, the available literature suggests an
important clinical abuse potential of pregabalin and pre-
scribers should pay attention to signs of abuse, especially in
patients with a history of substance abuse.

Key Points

Preclinical, clinical and epidemiological studies have
raised concern about the abuse potential of
pregabalin. This concern is further supported by case
reports about pregabalin being used in doses that
exceed normal therapeutic dosages.

Euphoria is a frequent side effect of treatment with
pregabalin and this may be of special importance to
the abuse potential of pregabalin.

Clinicians should be cautious when prescribing
pregabalin, especially to patients with a history of
substance abuse.
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1 Introduction

Pregabalin is an alkylated analogue of y-amminobutyric
acid (GABA) and structurally related to gabapentin. Pre-
gabalin binds to the a24 type 1 protein of the P/Q voltage-
dependent calcium channel and reduces the central release
of excitatory molecules [1]. In addition, GABA mimetic
properties have been shown in rats [2].

The use of pregabalin in Denmark has increased 10-fold
during the last 10 years, and reached an estimated
6,500,000 daily defined doses (DDD) in 2013 (Data from
National Institute for Health Data and Disease Control [3]).
According to Pharma Marketing, worldwide sales of pre-
gabalin (Lyrica®) in 2014 reached 12th position in terms of
gross sales (about 5.4 billion USD), with an annual growth
rate of about 12 % [4]. In Europe, pregabalin holds mar-
keting authorizations for epilepsy, neuropathic pain and
generalized anxiety disorder (GAD), while in the US, this
includes fibromyalgia, postherpetic neuralgia and neuro-
pathic pain following spinal cord injury or diabetes melli-
tus, but not GAD [5]. A substantial off-label use has
materialized, such as hypnotic-dependent insomnia [6],
withdrawal of benzodiazepines [7] and alcohol dependence
[8].

Although, pregabalin is considered well tolerated,
euphoria was reported in about 5 % of all patients in a
meta-analysis of pregabalin adverse events based on 38
clinical trials [9]. Further, case reports have suggested an
abuse potential of pregabalin [10], and a study by Gros-
shans et al. found that illicit use of pregabalin was
common among opioid-addicted patients [11]. The Euro-
pean summary of product characteristics holds a specific
regulatory warning on the abuse potential of pregabalin:
“Caution should be exercised in patients with a history of
substance abuse and the patient should be monitored for
symptoms of pregabalin misuse, abuse or dependence”
[12].

Evaluating the abuse potential of a drug is a complex
task that cannot be based on a single test but rather should
be based on the overall pharmacokinetic and pharmaco-
dynamic properties of the drug, as well as data from both
preclinical and clinical studies [13]. In addition, empirical
evidence from clinical use may also indicate abuse
potential. Indications of abuse include non-prescribed use
or use for non-medical purposes in patients with substance
abuse as well as experimental use in higher dosages or in a
modified administration form, such as snorting or intra-
venous injections.

The estimated abuse potential of a given drug is an
important basis for clinicians’ decision making. Addition-
ally, abuse potential assessment can be beneficial to drug
regulators and authorities to regulate and assess the
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patterns of drug use [14]. We performed a systematic
review according to PRISMA guidelines on the abuse
potential for pregabalin [15].

2 Methods
2.1 Literature Search

PubMed, Embase, European Medicine Agency (EMA)
(http://www.ema.europa.eu/ema/) and the US Food and
Drug Administration (FDA) (http://www.fda.gov) web-
sites were searched from inception until November 29,
2014 using the term ‘pregabalin’. We used this open
search strategy without the use of Boolean operators, as
abuse liability may not be the main topic of the articles
and for this reason not indexed with an abuse liability
term. All hits were exported to ENDNOTE in order to
exclude duplicates. All remaining hits were screened for
relevancy based on title and abstract. Full text was
retrieved if the abstract was missing or not sufficient for
decision making. Only articles written in English, Ger-
man or any Scandinavian language were included. We
excluded reviews and conference abstracts. Eligible arti-
cles were categorized into four groups: preclinical, clin-
ical, case reports and epidemiological studies. The
retrieved articles were cross-checked for additional
references.

As adverse events suggesting abuse potential may be
described heterogeneously, we screened the full text of all
retrieved literature. At the end of the review process, all
retrieved information had been searched for the following
terms: ‘feeling dazed’, ‘euphor®’, ‘feeling good’, ‘feeling
drunk’, ‘overdose’, ‘abuse’, ‘misuse’, ‘withdrawal’, ‘ad-
dict*’ and ‘dependenc*’.

Preclinical studies were divided into the following
groups: conditioned place preference (CPP) studies, self-
administration studies and studies investigating pregabalin
effect on other substances.

Published case reports concerning possible misuse and
abuse related events (MAREs) were reviewed and cate-
gorized as described in the Analgesic, Anesthetic, and
Addiction Clinical Trials, Translations, Innovations,
Opportunities, and Networks (ACTTION) classification
system [16]. According to these definitions, a misuse-re-
lated event is defined as any intentional therapeutic use of
a drug product in an inappropriate way. Misuse-related
events specifically exclude those events that meet the
definition of an abuse-event indicator. An abuse-related
event is defined as any intentional, non-therapeutic use of
a drug product or substance, even once, for the purpose of
achieving a desirable psychological or physiological
effect. MAREs can be further clarified by supplemental
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designations. Tampering is the inappropriate manipulation
of a drug product (i.e. crushing tablets or emptying cap-
sules). Diversion is any intentional act that results in
transferring a drug product from lawful to unlawful dis-
tribution or possession. Withdrawal is symptoms or clin-
ical signs due to the decline in blood concentration of a
drug product after dose reduction, at the end of a dosing
interval, after discontinuing treatment or due to adminis-
tration of an antagonist. Overdose includes any act that
results in drug exposure exceeding the generally recom-
mended or medically accepted dose.

Epidemiological studies were divided into four cate-
gories: drug utilization studies, adverse drug reaction
reports, studies in substance abuse populations and post-
mortem studies.

Finally, the Marketing Authorization Holder (MAH)
was contacted in order to retrieve any unpublished data
about the abuse potential of pregabalin.

Fig. 1 Flow chart of literature
search

3 Results

A selection tree from the literature search is shown in
Fig. 1. The MAH declined to provide additional data.

3.1 Preclinical Findings

In total, we identified 17 preclinical studies directly or
indirectly investigating abuse potential of pregabalin. This
included seven unpublished studies from the manufacturer
provided by an FDA report [17]. Table 1 shows an over-
view of the preclinical studies.

We identified five CPP studies. The first study found that
pregabalin did not induce CPP in doses up to 30 mg/kg [18].
Further, pre-treatment with pregabalin reduced morphine-
induced CPP and also reversed established morphine-in-
duced CPP [18]. The second study found that, in contrast to
opioids, pregabalin showed no difference in CPP in painful

Search term
"pregabalin”

Embase 8,108 hits

7 non-retrievable

Pubmed 1,997 hits

Total hits 10,105

8,483 screened
for relevancy on
title and abstract

1622 duplicates

312 Full text
articles screened

8,164 excluded

154 excluded

17 preclinical
studies

27 case reports /
series

102 clinical
studies

13 epidemiological
studies
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or pain-free conditions [19]. The last three studies also
found that pregabalin blocked development and mainte-
nance of morphine-induced CPP [17], but did not find that
pregabalin induced CPP, regardless of dose [17].

We identified two self-administration studies, both
conducted by the manufacturer. In one of these studies,
3.2 g/kg and 10 mg/kg did produce positive reinforcing,
while the other study did not find any positive reinforcing
effects of pregabalin [17].

We identified two drug discrimination studies, both
conducted by the manufacturer. The first study showed no
discrimination between saline and pregabalin in midazo-
lam-treated monkeys. The second study found that prega-
balin could not prevent benzodiazepine withdrawal
symptoms in diazepam/flumazenil-treated monkeys [17].

The effect of pregabalin on other substances was
investigated in five studies. The first study found that
pregabalin was able to reduce the self-administration of
cocaine in rats [2]. The second study found that pregabalin
reduced yohimbine-induced ethanol craving in rats [20].
The third study investigated the effect of pregabalin on
seizures during alcohol withdrawal in mice chronically
exposed to ethanol and found that pregabalin reduced
severity of convulsions [21]. The fourth study tested the
effect of pregabalin on cannabinoid withdrawal-induced
anxiety-like behaviour in mice, and found pregabalin to
have an anxiolytic effect [22]. The fifth study found that
pregabalin prevented morphine tolerance development and
attenuated naloxone-induced withdrawal symptoms [23].

3.2 Clinical Studies

In total, we identified 102 clinical studies, and 19 of them
reported data on adverse effects suggesting abuse potential.
A summary of the studies is shown in Table 2. Only one
study investigated subjective effects of pregabalin in
recreational sedatives and alcohol users [17]. The included
studies involved the following indications/conditions:
fibromyalgia [24-28], neuropathy [29-34], anxiety disor-
ders [35, 36], restless legs syndrome [37], pancreatitis [38]
and healthy volunteers [39—41]. Euphoria was described in
14 studies [24, 25, 27-34, 36, 40-42], feeling drunk in one
study [38] and one study described feeling dazed as a side
effect [37]. Withdrawal symptoms were not described in
any of the clinical studies reviewed. One study reported
overdosing as an adverse effect [35].

3.3 Case Reports/Series
We identified 27 case reports concerning treatment with
pregabalin. MAREs were described in nine reports cover-

ing ten different patient cases [10, 43-50], as shown in
Table 3. All cases were categorized as abuse-related events
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after the ACTTION definitions [16]. Pregabalin overdosing
was described in all ten cases. Diversion was described in
three cases [43, 48], tampering in one case [48] and
withdrawal symptoms in two cases [44, 45]. Seven patients
had a history of or ongoing substance abuse [44, 46-50]
and four patients had no abuse history beside use of
nicotine [10, 43, 45]. The first case report was published in
2010 [43]. Median age was 34 years (range 19-47). Med-
ian value of highest single dose reported was 2400 mg
(range 800-7500 mg). Four patients were women and six
patients were men.

3.4 Epidemiological Studies

We identified 13 epidemiological studies concerning mis-
use and abuse of pregabalin [11, 51-62]. An overview of
these studies is presented in Table 4. Three studies were
drug utilization studies. One study, based on the Norwegian
prescription database, found a skewed utilization pattern as
0.6 % of patients who received pregabalin accounted for
5.6 % of total prescribed pregabalin [51]. Another study
found that among 48,550 patients exposed to pregabalin
from 2006 to 2009, 8.5 % received doses that exceeded the
licensed dose recommendation [52]. One study performed
an online survey concerning misuse of GABA analogues
and reported a lifetime prevalence of pregabalin misuse of
0.5 % and reported that diversion occurred frequently as
only 13.1 % of respondents with misuse of GABA ana-
logues reported legitimately prescribed drugs as their sole
source of the drug [53].

Three studies were reviews of adverse drug reaction
reports, of which two studies concerned data from national
adverse drug reaction (ADR) databases in Norway and
Sweden. The first study investigated reports indicative of
abuse or addiction and found that 8 % of these reports
concerned pregabalin [54]. The second study reviewed any
ADR related to pregabalin and found that 55 of 1552
reports (3.5 %) described pregabalin abuse or dependence
and that previous or ongoing substance abuse was fre-
quently occurring [55]. The third study reviewed cases
concerning overdosing with newer antiepileptic drugs from
a poison treatment centre and found that 23 of 347 cases
(6.6 %) concerned overdosing with pregabalin. Median
reported dosage was 2375 mg and highest dosage reported
was 9000 mg. Indications or history of substance abuse
were not reported [56].

Five studies explored the abuse and misuse of pregabalin
in substance abuse populations. The first study was con-
ducted as a questionnaire to methadone users about their use
of other substances. Among 129 responders, prescribed use
of pregabalin was reported in two cases (1.5 %) and non-
prescribed use of pregabalin was reported in four cases
(3 %). Prescribed use of gabapentin was reported in nine
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Table 2 Summary of clinical studies

Study

Indication

Design

Outcome

FDA [17]

Arnold et al. [24]

Crofford et al.
[25]

Ohta et al. [26]

Mease et al. [27]

Nasser et al. [28]

Lesser et al. [29]

Atalay et al. [30]

Arezzo et al. [31]

Stacey et al. [32]

Simpson et al.
(33]

Gilron et al. [34]

Pande et al. [73]

Subjective
response study

Fibromyalgia

Fibromyalgia

Fibromyalgia

Fibromyalgia

Fibromyalgia

Painful diabetic
neuropathy

Painful
neuropathy in
haemodialysis
patients

Painful diabetic
peripheral
neuropathy

Postherpetic
neuralgia

Painful HIV
neuropathy

Peripheral
neuropathic
pain

Social anxiety
disorder

Single dose cross-over study, five treatment arms:
placebo, diazepam 15 mg or 30 mg and
pregabalin 200 mg or 450 mg. Comparing
subjective response to pregabalin and diazepam
in recreational sedative users or moderate alcohol
users (N = 15)

14-week, double-blind study, placebo (N = 184)
vs pregabalin 300 mg/day (N = 183), 450 mg
(N = 190), 600 mg/d (N = 188). Patients with
substance abuse were excluded

8-week, double-blind randomized study, pregabalin
150 mg (N = 132), 300 mg (N = 134), 450 mg
(N = 132) and placebo (N = 131). Not specified
whether patients with substance abuse were
included in the study

15-week, double-blind randomized study,
pregabalin (N = 250), placebo (N = 248).
Patients with substance abuse were not excluded

13-week, double-blind place controlled study,
pregabalin 300 mg (N = 185), 450 mg
(N = 183), 600 mg (N = 190) and placebo
(N = 190)

8-week, double-blind randomized study, pregabalin
300 mg daily dose, twice daily (N = 88) vs once
nightly (N = 89). Not specified whether patients
with substance abuse were included in the study

5-week, double-blind randomized study, pregabalin
75 mg (N = 77), 300 mg (N = 81), 600 mg
(N = 82) and placebo (N = 97). Not specified
whether patients with substance abuse were
included in the study

6-week, open-label, cross-over study (N = 40),
pregabalin 75 mg and gabapentin 300 mg. Not
specified whether patients with substance abuse
were included in the study

13-week, double-blind randomized study, placebo
(N = 85), pregabalin 600 mg (N = 82). Not
specified whether patients with substance abuse
were included in the study

4-week, randomized trial comparing flexible-dosed
pregabalin (150-600 mg/d) (N = 91), fixed dose
(300 mg/d) (N = 88) and placebo (N = 90). Not
specified whether patients with substance abuse
were included in the study

2-week, double-blind, randomized, placebo-
controlled study, pregabalin (N = 151) and
placebo (N = 151). Not specified whether
patients with substance abuse were included in
the study

4-week, open-label, flexible dose design,
pregabalin (N = 256), followed by double-blind,
randomized, placebo-controlled design,
pregabalin (N = 80) and placebo (N = 77)

10-week, double-blind randomized study,
pregabalin 150 mg/d (N = 42), 600 mg/d
(N = 47), and placebo (N = 46). Patients with
substance abuse disorder were excluded

Both doses of pregabalin produced “Good Drug
Effects”, “High” and “Drug Liking” equivalent
to or greater than at least one dose of diazepam.
Pregabalin 450 mg was liked better than either
the dose of diazepam or the lower dose of
pregabalin

Euphoric mood was reported dose dependently in
the pregabalin group: 300 mg/day—S8 (4.4 %),
450 mg/day—11 (5.8 %), 600 mg—14 (7.4 %)
and 0 (0 %) in the placebo group

Two patients (1.5 %) in the 150-mg group reported
euphoria, 11 (8.2 %) in the 300-mg group, 10
(7.6 %) in the 450-mg group and 1 (0.8 %) in the
placebo group

The subscale of “feeling good” in the
Fibromyalgia Impact Questionnaire was
significantly improved with pregabalin treatment
compared to placebo

Euphoria was reported in 5 (2.6 %) of the placebo
users, whereas euphoria was reported in 6
(3.2 %), 11 (6.0 %) and 14 (7.4 %) patients
treated with pregabalin 300, 450 and 600 mg/day,
respectively

Five (5.7 %) in the twice-daily group reported
euphoria vs 1 (1.1 %) in the once-daily group

Five patients (6.2 %) in the 300-mg group and 4
(4.9 %) in the 600-mg group reported euphoria.
None in the 75-mg or placebo group

Euphoria was reported by 1 (2.5 %) patient during
exposure to pregabalin

Three patients (3.7 %) reported euphoria during
exposure to pregabalin. None in the placebo

group

Two patients (2.2 %) in the flexible group and 2
patients (2.3 %) in the fixed group reported
euphoria. None in the placebo group

Fifteen patients (9.9 %) reported euphoria in the
pregabalin group and 1 (0.7 %) in the placebo

group

Euphoria was reported in 13 (5.1 %) in the single-
blind study and 1 (1.3 %) in the pregabalin group
in the double-blind design. None during exposure
to placebo

Four patients (8.5 %) reported overdose as an
adverse event in the 600 mg/d group. None in the
other groups
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Table 2 continued

Study Indication

Design

Outcome

Pohl et al. [36] General anxiety

disorder

Allen et al. [37] Restless leg

syndrome

Olesen et al. [38] Chronic

pancreatitis
Chew et al. [39]

Healthy
volunteers

Lang et al. [40]  Healthy

volunteers

Chua et al. [41] Healthy

volunteers

6-week, double-blind randomized study, pregabalin
200 mg (N = 78), 400 mg (N = 89) and 450 mg
(N = 88) and placebo (N = 86). Not specified
whether patients with substance abuse were
included in the study

6-week, double-blind, dose ranging study,
pregabalin 50 mg (N = 22), 100 mg (N = 23),
150 mg (N = 22), 300 mg (N = 24), 450 mg
(N = 23) and placebo (N = 23). Not specified
whether patients with substance abuse were
included in the study

3-week, double-blind randomized study, pregabalin
600 mg (N = 34) and placebo (N = 30). Patients
with substance abuse were not excluded

Pharmacokinetic single-dose study investigating
effects of food on pregabalin controlled-release
formula 330 mg vs immediate-release
formula 300 mg

Investigating effects of pregabalin on transcranial
magnetic stimulation. Double-blind, placebo-
controlled, cross-over design (N = 19). Patients
with substance abuse were excluded

Cross-over study investigating the effect of
pregabalin on acid-induced oesophageal

Euphoria was reported by 8 (10 %) patients
exposed to 200-mg pregabalin, 9 (10%) in the
400-mg group, 13 (15 %) in the 450-mg group
and 1 (1 %) in the placebo group

‘Feeling dazed” was reported among patients with
adverse events leading to discontinuation of
pregabalin. Not otherwise specified

Twelve patients (35 %) exposed to pregabalin
reported the feeling of being drunk vs 2 (7 %) in
the placebo group

Euphoric mood was reported in 15 (11.7 %) in the
controlled release group vs 11 (9.0 %) in the
immediate-release group

Five patients (26.1 %) reported mild euphoria
during exposure to pregabalin

One patient (7 %) reported euphoria during
pregabalin exposure

hypersensitivity (N = 15), pregabalin and
placebo. Patients with substance abuse were

excluded

cases (7 %) and non-prescribed use in 25 cases (19 %).
Patients who used non-prescribed pregabalin or gabapentin
stated that they used it in order to become high (76 %) or in
order to potentiate the effect of methadone (38 %) [57]. The
second study reviewed data from a Swedish poison infor-
mation centre regarding cases with crushed tablets being
injected intravenously from January 2011 to June 2013.
Pregabalin was crushed and injected intravenously in some
cases (not further specified) [58]. The third study evaluated
routine urine sample analysis from patients with opioid
dependency (n = 124) and other substance abuse disorders
(n = 111). Pregabalin was found in the urine of 12 % of
opioid-dependent patients. None of these patients had
received pregabalin for medical reasons. In the other group,
2.7 % had pregabalin in urine because of general anxiety or
chronic pain [11]. The fourth study evaluated blood samples
from persons convicted for driving under the influence of
drugs in Finland (DUID cases). From a total of 3863 DUID
cases in 2012, pregabalin was analysed in 459 cases and was
detected in 206 cases. The median (range) serum concentra-
tion was 6.2 mg/L (0.68—112). In nearly 50 % of the cases,
the serum concentration was above the typical therapeutic
range. In most of the cases, the driver had also taken other
drugs besides pregabalin, as the mean number of concomitant
drugs was four [59]. In the fifth study, patients admitted to a
public detoxification programme were asked to complete a
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self-report questionnaire related to co-use of prescription
medication. In total, 196 patients responded to the question-
naire, of whom 162 were admitted due to opioid dependency.
In this group, 7 % reported misusing pregabalin, either as
non-prescribed use or using doses higher than prescribed [60].

Two post-mortem studies, both from Finland, concerned
abuse of pregabalin. In one study, all medico-legal death
cases from 2010 and 2011 were investigated. Toxicological
analyses were performed in 13,766 cases and pregabalin
was found in 316 cases (2.3 %). A total of 48 % of the
pregabalin-positive cases were attributed to drug abuse.
Pregabalin poisonings, in which pregabalin was the main
toxicological finding, represented 10.1 % of all pregabalin-
positive cases (n = 32) [61]. In another post-mortem study,
drug use among deceased young adult nicotine users, aged
15-34 years, was evaluated (n = 1623). Of those, 68 had
used pregabalin, among which legally obtained pregabalin
could not be confirmed in 42 cases (62 %) [62].

4 Discussion

4.1 Preclinical Findings

GABA-ergic properties, including allosteric modulation,
are considered to hold a significant role in drug addiction
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Table 4 Overview of epidemiological studies

Study

Trial design

Primary findings

Drug utilization studies

Landmark et al. [51],
Norway

Bodén et al. [52],
Sweden

Kapil et al. [53], UK

Drug utilization study using the Norwegian
prescription database

Data was extracted from a nationwide health
register. Multiple logistic regression was used to
predict patients using dosages higher than the
maximum licensed dosage (600 mg)

Online survey among 1500 persons from a consumer
panel

Adverse drug reactions report

Schwan et al. [54],
Sweden

Gahr et al. [55],
Germany

Spontaneous adverse drug reaction reporting system
analysed with data mining techniques for
information component (IC) of abuse terms

Review of reported pregabalin cases with abuse or
dependency

Wills et al. [56], USA Retrospective study investigating outcome of newer

antiepileptics from 2002 to 2011 by using
chart review from a poison centre

Studies in abuse/misuse population

Baird et al. [57],
Scotland

Jonsson et al. [58],
Sweden

Grosshans et al. [11],
Germany

Questionnaire to methadone users about their use of
other substances

Swedish poison information centre extracted from
all cases with crushed tablets being injected
intravenously from January 2011 to June 2013

Routine urine sample analysis from patients with
opiate dependency syndrome (N = 124) and other
addiction disorders (N = 111)

In 2009, 17,111 individuals used pregabalin. Of those, 25 used
>10 DDD. 118 persons used between 5 and 10 DDD
accounting for 0.6 % of the patients and 5.6 % of total
consumers of pregabalin

In the period 20062009, 48,550 individuals were exposed to
pregabalin and 8.5 % of those exceeded the licensed dosage.
Predictors for high use were male sex [adjusted odds ratio
(aOR) 1.40, 95 % confidence interval (CI) 1.31-1.49], age
between 18 and 29 years, compared with those aged
>65 years (aOR 1.62, 95 % CI 1.45-1.82), low income
(aOR 1.24, 95 % CI 1.10-1.40), epilepsy (aOR 1.41, 95 %
CI 1.10-1.81), previous substance use disorder treatment or
diagnosis (aOR 1.41, 95 % CI 1.31-1.52) and previously
been dispensed high doses of drugs with abuse potential
(aOR 1.77, 95 % CI 1.62-1.94)

Out of 1500 respondents, eight (0.5 %) reported lifetime
misuse of pregabalin. Total lifetime misuse of GABA
analogues was 38 (2.5 %) and only 5 (13.1 %) reported that
they misused GABA analogues prescribed legitimately to
them solely. Other reported multiple sources, from health
services (63.1 %, n = 24), from family or acquaintances
(57.8 %, n = 22) and from the Internet (47.3 %, n = 18),
with only 7.8 % (n = 3) obtaining the medication from
abroad

Out of 198 reports indicative of abuse or addiction, 16
concerned pregabalin. The IC increased in 2008 to 3.99

In total, there were 1552 patients with adverse reports related
to pregabalin, including 55 reports on abuse or dependency
of pregabalin. Mean age was 36 years and 63.6 % were
male. In 49.1 % of cases, previous substance abuse was
reported, and 40 % had a current substance abuse

Out of 347 cases, 23 involved pregabalin. Mean age was
38.3 years and 16 (70 %) were females. Median reported
dosage was 2375 mg and highest dosage reported was
9000 mg. Indications or history of substance abuse were not
available

Out of 129 respondents, two (1.5 %) reported prescribed use
of pregabalin and 4 (3 %) reported non-prescribed use of
pregabalin. Of the patients using non-prescribed
gabapentinoids (pregabalin or gabapentin), 22/29 (76 %)
stated that they used it in order to become intoxicated (high,
stoned) and 11/29 (38 %) in order to potentiate the effect of
methadone

Pregabalin was crushed and injected intravenously in some
cases. This was not otherwise specified

In 12.1 % of patients with opiate dependency syndrome,
pregabalin was found in urine. None of these patients had a
medical indication for using pregabalin. In the other group,
2.7 % had pregabalin in urine because of general anxiety or
chronic pain
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Table 4 continued

Study Trial design

Primary findings

Kriikku et al. [59],
Finland
in Finland

Wilens et al. [60],

USA public detoxification programme

Post mortem studies

Hakkinen et al. [61],

Finland pregabalin in 2010 and 2011

Launiainen et al. [62],

Finland deceased aged 15-34 years

Analysis of the blood samples from persons
convicted for driving under the influence of drugs

Self-report questionnaire to patients admitted to a

All medico-legal death cases were investigated for

Post-mortem database was searched for drug use in

Pregabalin was detected in 206 samples in the study period.
The median (range) serum concentration was 6.2
(0.68-111.6) mg/L. In nearly 50 % of the cases, the serum
concentration was above the typical therapeutic range. In
most of the cases, the driver had also taken other drugs
besides pregabalin, the mean number of concomitantly taken
drugs was four

In total, 196 responded to the questionnaire; 162 of those were
admitted due to opioid dependency and 7 % of those
reported having misused pregabalin. Fifty percent of patients
using prescribed pregabalin reported that they had used a
higher dosage than prescribed

In total, 316 cases with post-mortem pregabalin were
identified, comprising 2.3 % of all medico legal death cases.
A total of 48.1 % of the pregabalin-positive cases were
attributed to drug abuse. pregabalin poisonings, in which
pregabalin was the main toxicological finding, represented
10.1 % of all pregabalin cases

Of 1623 deceased, 68 had used pregabalin and in 42 (62 %) of
those, prescribed use could not be confirmed

DDD daily defined doses

pregabalin had a similar abuse potential as diazepam [17].
Unfortunately, we did not have access to the full study
report and therefore are not able to comment further on
this.

Euphoria seems to be a dose-dependent adverse effect of
pregabalin, occurring independent of indication and pre-
vious abuse of substances. Most studies report prevalence
between 1-10 % [24, 25, 27-33, 36, 41, 70], but one study
reported prevalence as high as 26 % [40]. The occurrence
of euphoric mood as a frequent side effect of pregabalin
treatment may be of special importance. The experience of
euphoria may be the key factor that incites some patients to
ingest large doses of pregabalin. Pharmacodynamically,
and in comparison with gabapentin, the pharmacokinetic
characteristics of pregabalin suggest a potential to induce
euphoric mood. In vitro, pregabalin is 6-fold more potent
than gabapentin with respect to effect on the calcium
channel. Pregabalin has a rapid absorption with peak
plasma concentration achieved within 1 h compared with
4-5 h with gabapentin [71], and a longer half-life, which
may explain why less attention has been paid to the abuse
liability of gabapentin [72]. Interestingly, administration of
pregabalin in a controlled-release formulation did not
reduce the occurrence of euphoric mood [39], while
euphoric mood was more common during twice daily
dosing than for night-time dosing only [28].

Euphoria did rarely lead to discontinuation [33, 39], and
seems to be a transient side effect [34]. Although the
mechanism remains unknown, the most likely reason for
this reduction is the development of tachyphylaxis; that is,

decreased responsiveness with repeat dosing. As a conse-
quence, one would expect that overdose might be common
in patients exposed to pregabalin. Surprisingly, overdose
was only reported as an adverse event in one study [73].
However, it is important to notice that ongoing or prior
substance abuse often will exclude patients from partici-
pating in clinical studies. Patients with a history of drug
abuse might be more willing to overdose the treatment with
pregabalin in order to achieve the euphoric experience. As
a consequence, the clinical studies might underestimate the
true magnitude of the abuse potential.

Several studies involved discontinuation of pregabalin
and withdrawal symptoms were not reported in any of
these studies [30, 34, 36]. Tolerance and withdrawal
symptoms have been described in several case reports [44,
45, 74], but it is likely that the relatively short treatment
duration in clinical trials is not long enough for tolerance to
occur.

Some overlap between terms of symptoms may have
occurred; one study reported ‘feeling drunk’ whereas other
studies reported ‘feeling abnormal’ and gait disorders
which may have covered the same issues. We used a
conservative approach and only searched for ‘feeling
drunk’, as the other symptom categories may have included
symptoms not related to abuse potential.

The definition of euphoria may differ between different
clinical studies. The WHO defines euphoria as “A sense of
well-being” [16]. This definition is not sufficiently accurate
to differentiate between the intended therapeutic effect of a
given drug and the desired psychotropic effects when the
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same drug is abused; that is, a patient with significant
anxiety might describe proper anxiolytic effect of the drug
as “giving a sense of well-being”.

4.3 Case Report/Series

Abuse-related events were reported in all ten published
case reports. Publication bias may have occurred. Misuse
and abuse may have occurred for a while before it reached
the threshold of reporting. The first three case reports were
published in 2010 [43-45], more than 5 years after pre-
gabalin became available on the market, but shortly after
the first concerns about the abuse potential of pregabalin
were conveyed [75]. Now the issue of potential abuse lia-
bility has emerged, it may stimulate increased misuse and
abuse, but also increased focus and reporting of misuse/
abuse with pregabalin. Additionally, there might be a cer-
tain threshold for publishing case reports describing pre-
gabalin-related MAREs, as cases with misuse-related
events might not be published as illustrated by the fact that
all published case reports had descriptions of clear abuse-
related events. As a consequence, the overall picture is
likely distorted and may not provide an adequate overview
on the abuse potential of pregabalin.

4.4 Epidemiological Findings

A skewed utilization pattern for a given drug can be
indicative of drug abuse. A Norwegian utilization study
found that a small number of patients were accountable for
a large amount of the used pregabalin doses [51]. A pop-
ulation-based study of all first-time pregabalin users in
Sweden found that 8.5 % of patients had an estimated daily
dosage that exceeded the maximum approved dose [52],
and factors associated with high use of pregabalin were
male sex, young age, previous substance use disorder and
having used large amounts of other drugs with abuse
potential. None of the studies reported Lorenz curves or
Gini coefficients, although these measures might have been
helpful to clearly demonstrate a possible skewed utilization
pattern of pregabalin [76, 77].

An online survey in the UK, with 1500 respondents aged
16-59 years, found a lifetime prevalence of pregabalin
misuse of 0.5 % [53]. A study surveying anecdotal online
reports found that a dissociative effect is noticed among
pregabalin/gabapentin abusers and not in clonazepam
abusers [78].

One study found that illegal use of pregabalin was
present among 12.1 % of patients with opiate addictions
[11]. Wilens et al. report similar findings [60]. In a sample
of patients seeking treatment for opioid dependence, 7 %
of patients were using pregabalin without prescription or in
higher amounts than prescribed.
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Abuse of pregabalin was more common among patients
with a history of substance abuse. This may suggest that
abuse only occurs in this predisposed subgroup, pointing
towards a minor abuse potential of pregabalin in the gen-
eral population. On the other hand, being a preferred drug
among drug abusers could point towards a higher abuse
potential, as these patients know what they prefer.

4.5 Overall Evaluations and Clinical Implications

Based on small, and to some extent inconsistent, preclinical
studies that were not replicated, it appears that pregabalin
possesses modulatory properties relevant to the GABA and
the glutamate system. While the predictive value of such
studies with respect to clinical occurrence of addictive
behaviour remains unknown, the finding does leave theo-
retical room for clinical abuse potential of pregabalin. A
substantial number of the preclinical studies were con-
ducted by the MAH. Data on pregabalin used in high doses
were omitted from a self-administration study. This is an
important limitation, as the abuse potential of pregabalin is
more likely to appear at higher dosages and to a larger
extent would reflect the conditions under which abuse
potential is tested in real life by persons with ongoing
substance abuse. As the MAH declined to provide addi-
tional data, a selection bias may have occurred.

Clinical studies have revealed that transient feelings of
euphoria occurred in 1-10 % of patients treated with pre-
gabalin, which clearly supports the concern about the abuse
potential of pregabalin. Epidemiological studies confirmed
tampering and diversion as reported in the published case
reports. Drug utilization studies found heavy use among a
minor group of patients. Non-prescribed use of pregabalin
was commonly reported among opiate-addicted patients,
which may indicate a potentiating effect on other psy-
chotropic drugs or an independent abuse potential of pre-
gabalin. Clinicians should stay vigilant and be aware of
euphoria as a possible side effect, either if reported by the
patient or if overdosing is suspected.

Pregabalin has been suggested to play a role in the
treatment of alcohol or benzodiazepine addiction. How-
ever, the role of pregabalin in the treatment of addiction
disorders remains largely unclear. Furthermore, using
pregabalin in populations with addiction disorders may be
problematic, as prior or ongoing substance abuse seems to
be an important risk factor for abusing pregabalin. Some
data suggest that pregabalin might impose the same risk of
abuse as benzodiazepines, wherefore use of pregabalin to
treat these conditions might be contraindicative.

There are different diagnostic systems that describe
substance abuse disorders, such as the ICD-10 system
developed by the World Health Organization (WHO) and
the DSM-IV system. However, the definitions used in these
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systems are made for diagnostic purposes and are not
suitable for describing single abuse or misuse-related
events. The terminology used to describe MARE:s in clin-
ical research is not always consistent and differs in the
published literature. This lack of consistency might pose a
limitation to this and other systematic reviews, although
broad search terms were used initially to address this
problem. A set of broadly accepted definitions, like the
ones suggested by the ACTTION group, might improve
future research concerning abuse potential of drugs.

The findings in this systematic review support the con-
clusions made in other papers addressing the abuse
potential of pregabalin [79-81]. The strength of this study
is the systematic search strategy and detailed review of the
retrieved data. Although it is clear that pregabalin holds
potential for abuse, further studies concerning the under-
lying mechanism are warranted.

5 Conclusion

This literature review suggests an important abuse potential
of pregabalin. Prescribers should pay attention to signs of
abuse, especially in patients with a history of substance
abuse. Further studies should address the extent of abuse
and individual factors that may increase liability towards
abuse of pregabalin.
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