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Abstract – Monitoring the potential for abuse and dependence of psychoactive substances falls within the scope of interna-
tional conventions on narcotic drugs. At the European level, this monitoring is based on activities controlled by the European
Monitoring Centre for Drugs and Drug Addiction (EMCDDA) for substance abuse in general and by the European Medi-
cines Agency (EMA) for marketed drugs, in the context of pharmacovigilance. If France has set up in the early 1990s an orig-
inal system to assess potential for abuse of psychoactive substances, with specific tools combining both the evaluation of the
use of these substances (illicit substances or diverted drugs), and the consequences of that use in terms of morbidity and mor-
tality, there is no equivalent in other European countries. Indeed, unlike the USA, who, for several decades, organized this
type of surveillance, with a multisource approach (sentinel systems, databases, medical and administrative data, databases
for seeking care in relation abuse), we have not found in other European countries integrated system for identifying a signal
of drug abuse, or to assess the impact of measures for minimizing the risk of abuse. However, some recent examples show
a growing concern about drug addiction, based on a pharmacoepidemiological approach using pharmacovigilance databases
or medical administrative data. These examples illustrate the interest of these approaches in the field of drug of abuse.

Abbreviations: see end of article.
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1. Introduction

In 2007, the number of deaths and complications related to
drug abuse in the USA exceeded that of those related to illegal
substances such as heroin or cocaine.[1] This situation led the
USA to strengthen both their drug abuse monitoring system, and
secondly, to establish risk management plans to minimize diver-
sion of prescription drugs.[2-5] Several pharmacoepidemiological
tools, including analysis of “doctor shopping” in prescription data-
bases, data collection about substance use in specialized structures,
identification of adverse events related to drug abuse in pharma-
covigilance systems, or multi-source approach combining several
data sources have been widely described in the literature.[6,7] In
the USA, the number of people abusing prescription drugs exceeds
those who admit abusing cocaine, hallucinogens, inhalants and
heroin. As an example, increased medical use of opioids in USA
is directly correlated with increased abuse as well as subsequent
morbidity and mortality. Actually, the level of use of opioid anal-
gesics in North America is the highest in the world.[8] According
to the European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA), abuse of prescription drugs is also increasing in
Europe, although literature on the extent of the phenomenon
remains scarce, limiting the understanding of the problem at the
European level.[9,10] As highlighted in the recent review of
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Bramness et al., the share of research on substance abuse is partic-
ularly weak in Europe compared with the USA.[11] The purpose of
this article is to review the characteristics of pharmacoepidemiol-
ogy data regarding abuse of marketed drugs available in Europe.

2. Organization of control and monitoring
of drugs with abuse potential

Internationally, narcotics and psychotropic drugs are included
in specific schedules related to international conventions estab-
lished by the United Nations, namely the 1961’ Single Convention
on Narcotic Drugs, as amended by the 1972 Protocol, and the 1971’
Convention on Psychotropic Substances. The objective of these
conventions is to ensure adequate availability of narcotic drugs and
psychotropic substances for medical and scientific purposes world-
wide, while ensuring that such drugs are not diverted for illicit pur-
poses. These conventions give the rules of the international moni-
toring of narcotic and psychotropic drugs production, prohibiting
any use without prior authorization from national authorities. In
essence, these international agreements limit exclusively posses-
sion and production of scheduled substances to “medical and sci-
entific” use. These conventions also insure the availability of drugs
(for example analgesic opioids and drugs for opiate maintenance
treatments) for medical and scientific purposes (while preventing
runoff on illicit market). The World Health Organization (WHO) is
responsible for the evaluation of pharmacological properties and
the potential for abuse of the substances within these international
conventions. WHO relies on the skills of its Expert Committee on
Drug Dependence, and has an advisory role on the international
scheduling of certain substances. WHO also promotes drug safety
monitoring (including narcotic and psychotropic drugs for medical
use), under the coordination of the Uppsala Monitoring Centre
(UMC) located in Sweden. This Collaborating Centre for Drug
Monitoring is in charge of the promotion and coordination of drug
safety activities from the national pharmacovigilance systems
around the world. Information on adverse drug reactions recorded
by national systems are transmitted to the UMC and registered in a
common database, VigiBase™, accessible without any restrictions
for members of the WHO Programme. Reports of drug abuse or
misuse included in VigiBase™ are considered for the evaluation of
the potential for abuse of some medications.

These international agreements apply at the state level and
therefore concerned all European countries, but not at the level of
the European Union. Actually, 2 different institutions are involved
in the regulation of psychotropic or narcotic drugs in Europe: the
EMCDDA, in charge of the surveillance of drugs and drug addic-
tion, and the European Medicines Agency (EMA), responsible for
the benefit-risk assessment of medicines for human (and veteri-
nary) use.
Originally founded to fight against the use and trafficking of
illicit drugs, the EMCDDA aims to provide information necessary
to understand the phenomenon of drug abuse, including diversion
of prescription drugs.[11] EMCDDA presents information related to
the status of psychotropic and narcotic drugs in the 28 Member
States and Norway in the European Legal Database on Drugs
(ELDD).[12] This database includes drugs marketed in Europe, and
their status as available through official sources (including national
drug regulatory agencies). Each European state being sovereign for
more strictly control drugs (for example by classifying a drug as a
narcotic, restricting or tight control of prescription and / or delivery,
or by limiting its accessibility), this database allows to compare
national legislations.

The objectives of the EMCDDA were primarily focused on
illicit substances recently spread throughout the European territory.
Gradually, misuse and abuse of prescription drugs appears to be an
increasing part of abuse phenomenon. The exchanges of informa-
tion between the EMCDDA and EMA began in 1995 at the creation
of the two institutions, but have evolved recently towards a more
effective cooperation. The EMA is a key partner in the early warn-
ing system for new substances (EWS) and participates in the
risk assessment of these substances. Cooperation between the
EMCDDA and EMA takes place in the framework of Decision
2005/387/ JHA of the Council of the European Union on the infor-
mation exchange, risk assessment and control of new psychoactive
substances. According to this decision, “substances whose medical
value is established and acknowledged... are not subject to control
measures based on this decision. Regulatory and appropriate public
health measures should be taken with regard to substances with
established and recognized medical value that are being misused.”
Similarly, “... in addition to what is provided for under the pharma-
covigilance systems as defined in Directives 2001/82 / EC and
2001/83 / EC, the exchange of information on psychoactive sub-
stances which are the subject of abuse or misuse should be
increased and should ensure appropriate cooperation with the
European medicines Agency.”

The European pharmacovigilance database at the EMA –
EudraVigilance - and the EMCDDA database on new substances
are used to allow the exchange of information. The two institutions
have signed a new agreement in September 2012, strengthening
cooperation and under which they agree to exchange the informa-
tion they receive on drug abuse.

3. Pharmacovigilance and addictovigilance

In 2010, the European Parliament and the Council of the
European Union launched the reform of the pharmacovigilance
system with the adoption of the Directive 2010/84/UE and the EU
regulation 1235/2010. The new law, implemented in July 2012,
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strengthens drug safety monitoring. This new law aims to increase
transparency and communication within the European Union, sum-
marized in three steps: extending the concept of adverse effects,
expanding the reporting of these adverse effects and efforts to cen-
tralize these reports in a single database (EudraVigilance). Thus,
the concept of adverse effect, defined as noxious and unintended
response to a drug, now covers under the Directive, the “medication
errors and (the) use inconsistent with the terms of marketing
authorization, including the misuse and abuse of drugs”. Patients
are given the right to directly notify all suspected adverse reactions
to the national health authority which then forward at EU level.
Finally, the Directive requires to make public the EudraVigilance
data within the European Union. EudraVigilance should be acces-
sible to all persons concerned, that is to say, to member states, to
EMA, to marketing authorization holders and should be also pub-
licly accessible, while ensuring the personal data protection. In this
context, EudraVigilance has been made available in 2012 on a ded-
icated website,[13] which only provides information on drugs under
centralized procedure. These new provisions are hoping a faster
and more relevant information on the phenomenon of drug abuse in
Europe.

4. Abuse monitoring systems at the European
level

Data on a set of drug related indicators are collected at the
national level, and reported to and collated by the EMCDDA and
the United Nations Office on Drugs and Crime (UNODC). Accord-
ing to data from the literature, the specific monitoring systems of
abuse are based on several sources of information: spontaneous
reports from pharmacovigilance systems, morbid consequences of
abuse (drug-related deaths or drug-related emergency visits, data
from poison control centres), general population and / or specific
population (youth, drug users) surveys, prescription databases to
evaluate usage patterns in terms of doctor shopping.[5] However,
such an organization does not exist in Europe, with the exception
of the provision of EudraVigilance, but to the best of our knowl-
edge, this database has not been used to date to explore the issue of
abuse.

Sources giving updated and complete data regarding the legal
status and national scheduling and prescription and/or delivery
rules of drugs with a potential for abuse are lacking at the European
level, with the exception of the ELDD (but which has not been
updated since 2008). The EU Directive 2001/83/EC gives a scheme
to classify a medicinal product as subject to medical prescription or
non-prescription. For prescription drugs, the Directive proposes
three categories: renewable and non-renewable prescription, spe-
cial medical prescription, restricted medical prescription. So, for
one prescription drug, they should be as many ways to access to this
drug as they are different European countries. Regarding these dif-
ferences of access, this is very difficult to compare drug utilisation
between countries, especially when information on the level of use
are not easily accessible. Some national agencies (mostly from
Scandinavian countries) give free access to drug consumption data,
presented through different indicators including the number of
defined daily doses (DDD). These data provide very detailed infor-
mation on drug consumption, and should be used to assess trends
of drug use, and to assess the impact of regulatory measures on
drug use.

General population studies are regularly conducted at Euro-
pean level, and used by the EMCDDA, for monitoring risk behav-
iour in terms of substance abuse. These studies are the general pop-
ulation survey, the Health Behaviour in School Children (HBSC)
study and the European School Survey Project on Alcohol and
Drugs (ESPAD) study on populations of children and adolescents.
However, when these studies explore the use of drugs, they refer to
hypnotics and anxiolytics without ever naming the substances.[5]

Moreover, the “non-medical” use means access to these products
without a prescription. Since self-medication is particularly com-
mon, this “non-medical” use is not very informative regarding the
patterns of abuse or misuse.[14]

Finally, by contrast with the USA, there is no unique poison
centres network in Europe, and data on drug-related deaths, infor-
mation used by the EMCDDA as an indicator of problematic use,
are not homogeneous across countries. In the literature, data on the
drug-related deaths come mainly from Scandinavian countries.

5. Available data sources related
to drug abuse in Europe

In 2012, Casati et al.[15] conducted a systematic review of the
literature on the misuse of medicines in the EU. Main topics
included an assessment of the extent of the problem of medicine
misuse and dependence for different types of medicines, a descrip-
tion of the populations that are particularly at risk of engaging in
medicine misuse, and a characterization of patterns of misuse and
factors related to misuse. This review focused on the misuse of
analgesics, opioid substitution medicines and Z drugs (excluding
benzodiazepines and anabolic steroids which need a specific
review), with a generic definition of misuse including all types of
drug use as soon as a problem substance could be identified. Over
800 references identified between 2001 and 2011, the authors have
retained 65 relevant for their objective. This review shows that
analgesics, opioid substitution drugs, and sedatives/hypnotics were
the most widely represented, with significant geographical differ-
ences. Indeed, France and Germany were responsible for the great-
est number of relevant references, respectively 15 and 9. The
French data came mostly from the national addictovigilance sys-
tem,[16-18] using specific databases (observation of illicit psycho-
tropic drugs or misuse from their drug use [observation des pro-
duits psychotropes illicites ou détournés de leur usage
médicamenteux, OPPIDUM] survey;[19,20] studies on the health
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insurance databases,[21,22] studies combining different data
sources,[10,23] studies on the French pharmacovigilance database).
For Germany, studies were mostly done in the Pharmaceuticals-
Monitoring (Monitoring des Arzneimittelmisbrauchs bei Klienten
Ambulanter Suchtberatungstellen [PHAR-MON]) database, a
national registration system collecting data on drug use by outpa-
tients seen in addiction specialized centres,[24] or were studies per-
formed in a single centre, on psychiatric populations, in emergency
rooms or on toxicological data. Then, came the Scandinavian
countries and the UK, with studies on pharmacovigilance data-
bases, or drug-related death registries.[25] For all other European
countries, the number of references varied between 0 and 3.
According to the authors, this review provides information on drug
abuse in Europe, but especially shows how the knowledge on the
subject is fragmented due to the lack of relevant data: when the
data exist, they are not accessible and/or unpublished; research on
the topic is indigent; there are no multinational European approach
in this particular area, although some experiments have been con-
ducted in recent years.[26]

6. Why a pharmacoepidemiological approach
is needed? Pregabalin as an example

Each year the EMCCDA publishes a report on European trends
in substance abuse.[9,27] This report is based on information pro-
vided by Member States, and includes signals identified by the
EWS. Thus, in the last report on the year 2013, the EWS reported
81 new psychoactive substances. A growing number of these new
drugs has legitimate use as medicines. Sometimes they are sold as
medicines, in other cases they are sold clandestinely as illicit drugs
such as heroin, or they may be sold as “legal highs”, “research
chemicals”, and even as “food supplements”. Recent examples, all
reportedly injected by opioid users include: pregabalin (indicated
for neuropathic pain, epilepsy and generalized anxiety disorder),
tropicamide (parasympatholytic drug used as a mydriatic)[28] and
carfentanil (veterinary opioid). These medicines may be sourced in
a number of ways: licensed medicines can be diverted from the reg-
ulated market and unlicensed medicines can be imported from out-
side the European Union. The first mention of pregabalin in
EMCDDA reports is dating back to 2010.[9] Pregabalin is a gabap-
entinoid substance (such as gabapentin), whose mechanism of
action is not GABAergic directly, but decreases central neuronal
excitability by binding to the auxiliary alpha-2-delta subunit of
voltage-gated calcium channels. This leads to a decrease in the
entry of calcium into the cell with a decrease of the release of cer-
tain neurotransmitters such as glutamate. The example of pregaba-
lin will be used to illustrate the value of having pharmacoepidemi-
ological tools in the particular field of drug abuse monitoring and
addictovigilance in Europe. Since the first cases of abuse and
dependence reported in the literature have appeared since 2006,
from European countries (Italy, Germany, Turkey),[29-33] we
searched which European studies have explored this phenome-
non. This searching was also completed by the recent review of
Schifano on the potential for abuse of gabapentinoids.[34]

6.1. Pharmacovigilance databases

As the question of the possible abuse potential of pregabalin
was discussed soon after its marketing, Schwan et al. conducted a
specific analysis of drug abuse and dependence into the Swedish
pharmacovigilance database (SWEDIS).[35] The authors calculated
an information component (IC), which is a logarithmic measure of
association derived from a Bayesian data-mining algorithm used
commonly in pharmacovigilance practice for the detection of
potential safety signals. Out of 82 714 reports in SWEDIS during
the study period (1980-2009), a total of 198 reports indicative of
abuse or addiction to any drug were identified, of which 16 con-
cerned pregabalin. The first reports of abuse or addiction were
received in the first quarter of 2008, and the IC became first signif-
icantly elevated in the fourth quarter of 2008 with four reports
entered into SWEDIS. This first safety signal was confirmed by a
complementary analysis into the WHO global ICSR database,
VigiBase™.[36] Using dependence-relatedness indicator on the
whole database (including Europe and other countries), the authors
showed that routine screening would have quantitatively high-
lighted a potential signal with pregabalin already in the second
quarter. To the best of our knowledge, there are few examples of
using VigiBase™ for identification of safety signals related to abuse
or addiction, with the exception of methylphenidate as discussed by
Micallef et al. [37]

In Germany, pregabalin was ranked as the 12th most sold drug
in Germany in 2009, with an increase in prescriptions of approxi-
mately 22% in 2009 compared to 2008. Face to this indirect refer-
ence to a possible abuse of this drug, Gahr et al. analysed all
reported cases of pregabalin abuse and dependence in Germany
that had been submitted to the responsible federal authority, the
German Federal Institute for Drugs and Medical Devices (Bundes-
institut für Arzneimittel und Medizinprodukte [BfArM]).[38] A
detailed assessment of the narratives of these reports revealed
55 reports (3.5% of all pregabalin-adverse reactions, mainly men
with a mean age of 36 years) that described abuse or dependence,
with the first report dating back to April 2008 and the last dated
August 2012. Despite the limitations of this study, it suggests an
increasing frequency of pregabalin abuse or dependence in
Germany, as observed previously in Sweden.[35] According to the
authors, pregabalin should be prescribed with great care to patients
with drug abuse history, as long as robust assessments of factors
that make patients susceptible for the development of pregabalin-
associated addictive behaviours are missing.

By contrast, a study performed in the French pharmacovigi-
lance database comparing the safety profile of pregabalin and
gabapentin until the end of 2009 did not identify any signal or abuse
or misuse for the 2 drugs.[39] However, this study was done soon
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after pregabalin marketing in France. A study in the EudraVigi-
lance database, investigating the characteristics of adverse drug
reactions reported by patients from 2007 to 2011, has found that
pregabalin was the most frequently involved in adverse reactions
related to central nervous system drugs (1 510 reports out of a total
of 4 766 reports related to central nervous systems drugs).[40] The
most frequently reported reaction was a lack of efficacy, and 14
reports concerned withdrawal syndrome. However, it is likely that
patients who misuse or abuse pregabalin do not report this event as
an adverse drug reaction, if they are not suffering of the morbid
consequences of this abuse.

6.2. Toxicology databases

Each year, the EMCDDA receives from European Union
members several indicators related to drug use. These indicators
include the epidemiology of drug use, drug seizures, drug-related
deaths and problematic drug use. However, this includes limited
data on recreational drug toxicity as currently there is not a single
robust source of information on the acute toxicity. Potential data
sources can provide some information on the acute harm associated
with drugs: user self-reports on Internet discussion forums; surveys
of acute harm amongst users; fatal and non-fatal case reports and
case series. This heterogeneity concerns both illicit substances and
medicines. Concerning drug-related deaths, for example in France,
data collected in the framework of DRAMES (relationship with
death and drugs or substance abuse [décès en relation avec l’abus
de médicaments et de substances]) do not cover all drug-related
deaths in the country.[41] By contrast, in Scandinavian countries
such as Finland or Norway, toxicological analyses are recorded in
a national exhaustive registry.[42,43] Launiainen et al. found that
pregabalin was identified as frequently as oxycodone in deaths
occurring in young population (15-34 years), with two thirds of
these deaths related with abuse.[42] In Germany, pregabalin has
been included in the systematic substances searching since
October 2010. An analysis of toxicology results in Munich found
that pregabalin positive cases increased from 2% of drug-related
death in 2010, to 6.7% the second year.[44] Finally, a study inves-
tigating the serum levels of pregabalin in driving under the influ-
ence of drugs (DUID) cases in Finland, found pregabalin in more
than 5% of the samples. Drivers were aged 20-40 years, were men
(80%) and pregabalin was most frequently identified with the con-
comitant use of benzodiazepines, cannabis, stimulants and opio-
ids, and less frequently with alcohol and rarely with cocaine.[45]

6.3. Studies among specific populations

Results from the Psychonaut project, funded by the European
Commission on the diffusion of new psychoactive substances on
the Internet, were among the first published data on the potential
for abuse of pregabalin in the “real-life”. While the project was ini-
tially focused on new synthetic substances in Europe, Schifano
et al. were interested in the use of recreational misuse of drugs as
reported on various forums between 2008 and 2010, focusing their
attention on pregabalin, gabapentin and clonazepam.[46] Pregabalin
was described as the “ideal psychotropic drug” for recreational use,
reported as used mainly orally, but intravenous self-administration,
rectal (“plugging”), and “parachute” (emptying the contents of a
capsule into a bag) have also been reported. Pregabalin was
reported as often taken in combination with other products in order
to see the potential of psychogenic effects (alcohol, benzodi-
azepines, zopiclone and gabapentin). In addition, pregabalin use
combined with cannabis, heroin, opioids, amphetamines, lysergic
acid [LSD] and mephedrone were described. Users reported rapid
tolerance, with intake above the maximum therapeutic doses (600
mg daily). Users also identified the need for a rapid and significant
increase in the dose used because of the rapid tolerance. Despite the
limitations of this study, the authors note that the increase in the
number of mentions / discussions on a substance pleasant effects on
web forums usually precedes an increase drug-related problems
with this substance in the general population, as suggested by data
from some European pharmacovigilance database.

In the UK, pregabalin appears more and more frequently as a
“legal high” reported by users to induce a state similar to drunken-
ness, hence the street name “Budweiser’s”.[47] A systematic review
of all cases of patients with complications of recreational drug use
and admitted to the emergency department at the Royal Victoria
Hospital in Belfast from February 2012 to February 2013 identified
10 patients using pregabalin: six patients presented with seizures,
and 2 patients required intubation and ventilation and were admit-
ted to the intensive care unit. The authors emphasize the need for
emergency physicians to be aware of the current use of pregabalin
as a recreational drug and to be mindful of the potential of seizure
activity.

Baird et al. performed a survey in six substance misuse clinics
in Scotland between November 2011 and January 2012, using
self-administered questionnaires.[48] All patients attending the
clinic over a 3-month period were asked to complete an anony-
mous questionnaire. Questions were asked about all drugs used,
both prescribed and non-prescribed, with a special focus on gabap-
entinoids, gabapentin and pregabalin. Among the 129 respond-
ents, 19% and 3% reported to using respectively gabapentin and
pregabalin, and of these, 38% abused them in order to potentiate
the “high” they obtained from methadone.

Pregabalin was detected in 12.1% of urine samples from
124 opiate-addicted subjects attending a German addiction
clinic.[49] None of these opiate-addicted patients were suffering
from any of the indications for pregabalin prescribing, with most
having confirmed that they had acquired pregabalin illicitly whilst
being well aware that the molecule was not included in the stand-
ard drug monitoring system. By contrast, pregabalin was identified
in the urines of 3 out the 111 other patients attending to the same
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centre for an addiction not related to opiates, but all used the drug
for medical purpose (drug prescribed for neuropathic pain). These
results underline the need to carefully prescribe this drug to opiate-
dependent patients.

6.4. Surveys in general population: prescription
databases or other studies

According to Casati et al.[15] prevalence studies using repre-
sentative sample of the general population are very rare in Europe,
making assessment of rates of abuse and dependence on medicines
across European countries difficult. In large population-based sur-
veys, such as ESPAD or HSBC, medicines are not named, and mis-
use is defined as the reporting of a “non-medical” use, i.e. drugs
obtained without a prescription form. Moreover, these surveys
focused on anxiolytic and hypnotic drugs, pregabalin being
excluded from this definition because its use in pain, epilepsy or
anxiety. Most of the authors of studies in pharmacovigilance data-
bases reports a great increase of the pregabalin consumption in
their country (+ 22% from 2008 to 2009 in Germany).[38] Unfortu-
nately, this is not easy to compare the patterns of consumption in
all Europe, because these data are not easily accessible. We could
obtain national consumption of pregabalin from sales or reimburse-
ment data in 17 European countries, showing an important increase
from 2006 (figure 1). For example, in Scandinavian countries,
Germany and France, the level of use exceeds 2 DDD per thousand
inhabitants per day in 2009. This level of consumption was contem-
porary of an increasing reporting of abuse and dependence cases in
Sweden and Germany, whereas it was not observed in France.

Using the Norwegian prescription database (NorPD), Bramness
et al. explored if the initiation of pregabalin reduced the consump-
tion of benzodiazepines by investigating prescriptions given to
individual patients, between 2004 and 2007.[50] According to
these data, between 15% and 29% of the patients were able to stop
using benzodiazepines after starting pregabalin and gabapentin
respectively. Psychiatric patients who started pregabalin were able
to reduce the amount of benzodiazepines by 48%, compared to
only 14% among starters of gabapentin. According to the authors,
pregabalin might have a benzodiazepine sparing effect in patients
with anxiety disorders. However, 20% of pregabalin starters initi-
ated a benzodiazepine during the follow-up. Finally the main lim-
itation of this study was to do not take account patterns of use,
including abuse of pregabalin.

A cohort of pregabalin users was done using data linkage of
5 Swedish data sources: the Swedish Prescribed Drug Register,
National Patient Register and the Cause of Death Register all held
by the National Board of Health and Welfare, the regional primary
care database of Stockholm County Council and information on
patient education, income and country of birth.[51] All patients who
filled at least one prescription of pregabalin between July 2005 and
December 2009 were included, with a number of users in 2006 of
3400 and in 2009 of 11083. Patients were mainly women (63.1%),
with a mean age of 54.8 years, the prevalence of treated patients
being estimated at 5.6 subjects for 1 000 inhabitants in 2009.
According to the authors, pregabalin was mainly used as a second
line drug, and a large proportion of patients only purchased one
prescription and the persistence declined rapidly over time. How-
ever, only 40% of the patients were presented with the official indi-
cations, with a potential for off-label prescription. The authors
report a great variability in daily dosage, but only mean doses are
presented, which does not allow to identify abuse.

In order to estimate the prevalence of pregabalin misuse in the
general population, a web survey was performed in UK, among a
sample of 1 500 people aged 16-59 years.[52] Most of respondents
were 20-40 years, and the self-reported lifetime prevalence of pre-
gabalin misuse was 0.5%, in contrast with an alleged lifetime prev-
alence of cocaine and cannabis use, respectively, of 8.1 and 28.1%.
Frequency of misuse of pregabalin (and/or gabapentin and baclofen
which were also considered in this survey) was monthly in 37% of
cases and between once per month and once per week in 50%. The
provenance of the majority of misuse appears to be from sources
(street market and internet) other than legitimately prescribed med-
ication, which has important implications for future strategies to
reduce access to these medications.

The most recently published study was performed in Sweden,
using the same data source than previously cited,[51] with the aim of
determining the characteristics of patients dispensed pregabalin that
exceeds themaximumapproveddose.[53] Among the48 550patients
who were dispensed pregabalin at least three times during the study
period, 8.5% had an estimated daily dosage that exceeded the max-
imum approved dose (i.e. over 600 mg daily), with a previous drug
misuse history having been identified in 31% of this specific sub-
sample. This use was more likely in patients with a history and risk
factors for addiction, which prompts the need for continued moni-
toringandsurveillance for signalsofabuseandfor furtherassessment
of the abuse potential of this drug.

7. Conclusion

This review reveals the difficulties to estimate and analyse
patterns of medications abuse and misuse in Europe. Several phar-
macoepidemiological data are existing, but they are not systemat-
ically available in all European countries. In the recent years,
information exchange between EMCDDA and EMA through the
early warning network allows to generate signals, for example
with pregabalin. However, few data are available at the European
level to confirm or not these signals, to estimate the prevalence of
use, abuse and dependence, to identify risk factors for abuse or
dependence and to estimate impact of this use in terms of morbid-
ity and mortality.
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Fig. 1. Evolution of pregabalin consumption in Europe (2004-2012) estimated th
daily doses (DDD) per thousand inhabitants and per day.
rough national sales or reimbursement data, presented as number of defined
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Abbreviations. BfArM: German Federal Isntitute for Drugs and
Medical Devices (Bundesinstitut für Arzneimittel und Medizinpro-
dukte); DDD: defined daily dose; DUID: driving under the
influence of drugs; ELDD: European Legal Database on Drugs;
EMA: European Medicines Agency; EMCDDA: European Moni-
toring Centre for Drugs and Drug Addiction; ESPAD: European
School Survey Project on Alcohol and Drugs; EWS: early warning
system; HBSC: Health Behaviour In School Children; NorPD:
Norwegian prescription database; OPPIDUM: observation of illi-
cit psychotropic drugs of misuse from their drug use (observation
des produits psychotropes illicites ou détournés de leur usage
médicamenteux); SWEDIS: Swedish pharmacovigilance database;
UMC: Uppsala Monitoring Centre; UNODC: United Nations
Office on Drugs and Crime; WHO: World Health Organisation
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