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Abstract
In France, the abuse/misuse of psychoactive substances, including cocaine,
is monitored via spontaneous notifications, and under-reporting is its main
limitation. Therefore, the French national hospital discharge database (Pro-
gramme de Médicalisation des Systèmes d’information [PMSI]) was used to
identify all hospital stays possibly due to complications related to cocaine
use. The objective was to determine the main trends in the rate of cocaine-
related hospitalizations from 2010 to 2019 by age category and by areas.
Relevant PMSI data were extracted using the International Classification of
Diseases (10th edition). In France, hospitalizations for cocaine-related com-
plications increased by fourfold (2461 in 2010, 9843 in 2019, +300%). This
increase was similar in men and women and was observed in each age cat-
egory. Patients were mainly men (75% in 2010 and in 2019), with a median
age of 38.5 and 35.2 years for men and women, respectively, in 2019.
Cocaine poisoning in pediatric patients (0–9 years) concerned less than
10 patients in 2010 and 21 patients in 2019. PMSI data analysis shows an
overall increase of cocaine-related hospitalizations in France from 2010 to
2019 that can be linked in part to an increasing recreational use. The
increase of pediatric cases of cocaine poisoning suggests a trivialization of
cocaine consumption.
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1 | INTRODUCTION

In the European Union (EU), cocaine is the second
most used recreative substance after cannabis [1].
Survey results suggest that about four million adults
in the EU have used cocaine in the previous year

with a prevalence ranging from 0.2% to 5.3% [1].
France has observed an upward trend from 2000,
with a user prevalence of 3.2% for the first time in
2007 (almost 3% in Spain and 5.3% the
United Kingdom). Moreover, French Health Barome-
ter data suggest an increasing trend among adults
with cocaine lifetime use ranging from 1.5% in 2000
to 5.6% in 2017—8% men, 3% women [2].
A similar trend has been observed among adoles-
cents [3].

The French Addictovigilance Network (FAN), under
the supervision of the French National Agency for

Abbreviations: DRAMES, Décès en Relation avec l’Abus de Médicaments et
de Substances; EU, European Union; FAN, French Addictovigilance Network;
ICD, International Classification of Disease; OPPIDUM, Observatoire des
produits psychotropes illicites ou détournés de leur utilisation
médicamenteuse; PMSI, Programme de Médicalisation des Systèmes
d’information.
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Medicines and Health Products Safety (Agence Natio-
nale de Sécurité du Médicament et des Produits de
Santé), was established in 1990 to monitor the abuse
of potential of psychoactive substances (with the exclu-
sion of tobacco and alcohol) and to provide information
on the risk of addiction and advice for public health
decision making [4, 5]. As the number and severity of
complications related to cocaine consumption reported
to the FAN have increased, the French health authori-
ties commissioned a national pharmacoepidemiology
study [6]. Data from different signal detection systems
(i.e., spontaneous reports, Observational survey of ille-
gal psychotropic substances or diverted from their clini-
cal use [OPPIDUM] survey, and Deaths related to
abuse of licit and illicit psychoactive substances
[DRAMES] survey) were also analyzed to prepare an
information brochure that summarized the results of this
pharmacoepidemiological study [7]. The spontaneous
reporting system remains a useful tool to generate “sig-
nals” or “warnings” of severe drug-associated events.
However, under-reporting is considered its main limita-
tion. The low notification rate is one of the reasons for
the establishment of pharmacoepidemiological tools by
the FAN [8]. To complete the FAN data, some groups
have analyzed hospital records to identify serious com-
plications related to the use of psychoactive sub-
stances [8–10]. To obtain information on 10-year trends
in cocaine-related hospitalizations, we used the French
national hospital discharge database (Programme de
Médicalisation des Systèmes d’information [PMSI]) tak-
ing into account categories of age and French adminis-
trative regions to identify possible changes in
hospitalizations related to cocaine use.

2 | MATERIALS AND METHODS

2.1 | Data collection

The PMSI database was started 30 years ago as the
basis for the French national healthcare reimbursement
system. This database describes each inpatient stay in
a standardized dataset that summarizes information on
the patient and the hospital stay (e.g., diagnoses as
diagnosis-related groups and procedures) and entrance
at the hospital, especially if it was via an intensive care
unit [11]. For this study, data on hospital stays in the
French Hospitals located in the 13 metropolitan regions
and four overseas territories from 2010 to 2019 were
used. To identify possible cocaine-related hospitaliza-
tions and their outcome, data were extracted using the
International Classification of Diseases (10th edition
ICD-10) codes F14.0 to F14.9 (mental and behavioral
disorders due to use of cocaine), R78.2 (cocaine detec-
tion in blood), and T40.5 (cocaine poisoning).

Nominative, sensitive, or personal data were not
collected. As recommended by the French authorities,

the study had a public interest and the used information
were not linked to personal data and were within the
scope of the French Reference Methodology MR-005
according to the 2018-256 law of June 7, 2018 on the
modernization of the French health system [12].

2.2 | Data analysis

Age- and sex-standardized incidence rates were calcu-
lated using 2010 and 2019 data. Changes in these inci-
dence rates were calculated using the year 2010 as
reference and by assigning to this year a value of 100.
Data concerning fewer than 10 hospitalizations were
noted as ≤10.

3 | RESULTS

Between 2010 and 2019, the number of hospitaliza-
tions presumably related to cocaine use increased by
fourfold (2461 in 2010 vs. 9843 in 2019, +300% or
equivalently a fourfold increase; Figure 1). This
increase was similar between sexes and in all age
groups. Patients were mainly men (75% in 2010 and
also in 2019), with a median age of 38.5 and 35.2 for
men and women, respectively, in 2019 (Table 1). More-
over, 44% and 37% (in 2010) and 39% and 35%
(in 2019) of these men and women, respectively, were
hospitalized via the emergency room, for an event
potentially related to cocaine use. The mean number of
hospitalizations per patient varied from 1.25 in 2010 to
1.51 in 2019.

Cocaine poisoning cases in pediatric patients (0–
9 years) were fewer than 10 in 2010 and increased to
21 in 2019 and in patients from age group ≥10–
19 years a 10-fold increase is observed (Figure 1).

The trends in cocaine-related hospitalization inci-
dence differed between the French regions (Figure 2).
The highest incidences were observed in Bourgogne
France-Comté, Bretagne, and Pays de la Loire in met-
ropolitan France and at the Reunion Island for the
French overseas territories.

4 | DISCUSSION

The analysis of the PMSI data allowed monitoring
cocaine-related hospitalizations in France, showing their
increase by fourfold from 2010 to 2019. Cocaine phar-
macoepidemiological surveys are usually done in the
general population to assess the prevalence of cocaine
use by sex and age, the frequency of consumption
(experimentation, regular use, or daily use), and the type
of cocaine used (cocaine or crack cocaine). The study
by the Euro-DEN research group described the pharma-
coepidemiology and cocaine-related complications
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observed specifically in emergency units, using data on
substance use self-reported by patients. Between
October 2013 and September 2014, cocaine was the
second substance involved in acute psychoactive sub-
stance toxicity events leading to emergency hospitaliza-
tion in Europe [13]. However, data for France were
obtained only from one hospital in Paris.

In France, the FAN analyzed data on cocaine use,
obtained using three different tools (spontaneous notifi-
cations, OPPIDUM, DRAMES), and found that
cocaine-related complications are increasingly reported
to the addiction monitoring centers, although the real
frequency is certainly underestimated [6, 10]. Using
these three data sources provides complementary
data: (1) cocaine-reported complications, (2) number of
cocaine and crack cocaine users and number of
patients with use disorders in addiction care centers,
and (3) cocaine-related deaths [5]. However, these epi-
demiologic approaches have some limitations, such as
the lack of objectivity because information collected in

some population surveys comes from users’ self-
reports. Moreover, data resulting from spontaneous
notifications are often biased by underreporting, making
it difficult to extrapolate to a population of users.

The analysis of PMSI data showed a fourfold
increase of cocaine-related hospitalizations between
2010 and 2019. The rate of cocaine-related hospitaliza-
tions was higher in six French regions (Auvergne-
Rhône-Alpes, Bourgogne-Franche-Comté, Hauts-
De-France, Ile-De-France, Nouvelle-Aquitaine, and
Occitanie). Nevertheless, changes in hospitalization
rates between 2010 and 2019 were heterogeneous
among regions. The most important reason that could
influence drug abuse and traffic is the availability of the
substance. Moreover, the distribution of substances
disorder management support units for outpatients is
different among regions and might partly explain some
of these differences. A study evaluates the profile of
drug users and characteristics of the psychoactive sub-
stances used in French overseas territories, using data

F I GURE 1 Number of
hospitalizations possibly related
to cocaine use (cocaine-related
International Classification of
Diseases codes) in French
region between 2010 and 2019
by age group. According to the
MR-005 French Reference
Methodology, ≤10 was used
when data were fewer than 10

TAB LE 1 Total number of hospitalizations possibly related to cocaine use (cocaine-related International Classification of Diseases codes) by
years (2010 to 2019)

Year

Number of patients (n) Median age (years)
Percentage of first hospitalized
through the emergency room (%)

Mean number of
hospitalizations per patient (n)

Men Women Total Men Women Total Men Women Total Men Women Total

2010 1843 618 2461 36.4 35.6 36.2 44% 37% 42% 1.24 1.28 1.25

2011 2018 706 2724 37.0 37.8 37.2 43% 28% 39% 1.23 1.59 1.32

2012 2326 792 3118 37.5 36.5 37.2 41% 38% 40% 1.33 1.43 1.36

2013 2494 874 3368 37.7 35.3 37.1 46% 37% 44% 1.23 1.45 1.29

2014 3068 1009 4077 37.8 35.4 37.2 42% 36% 40% 1.33 1.51 1.37

2015 3534 1221 4755 37.6 34.7 36.9 39% 40% 39% 1.42 1.37 1.41

2016 4489 1417 5906 37.3 34.6 36.7 40% 36% 39% 1.37 1.55 1.41

2017 5782 1908 7690 37.6 34.5 36.8 41% 37% 40% 1.34 1.58 1.40

2018 6781 2208 8989 37.8 34.7 37.1 40% 36% 39% 1.38 1.54 1.42

2019 7361 2482 9843 38.5 35.3 37.7 39% 35% 38% 1.47 1.62 1.51
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from the OPPIDUM survey from 2012 and 2013
[14]. Cocaine was frequently consumed in the French
Americas, mainly in the “freebase” form, versus in met-
ropolitan France. It is surprising not to observe more
increase in hospitalization rates in these territories.

An increase by 10-fold of pediatric cases of cocaine
poisoning was observed in most of the regions over the
study period. Pediatric cocaine poisoning could occur
at birth because of the mother’s addiction, by maternal–
infant transmission through breast milk, or by acciden-
tal poisoning. Their strong increase is a marker of
cocaine trivialization. Based on the PSMI database a
similar study was realized by the FAN on pediatric can-
nabis poisoning. A steady increase was reported, since
2014, in the number of pediatric cannabis poisoning
mainly in children under 2 years of age, occurring in the
family setting [15].

Among the strengths of this study is the use of the
PMSI database that collect data from all French health-
care facilities [16]. Therefore, its exhaustive nature
should guarantee the absence of selection bias.

Nevertheless, the quality of data, which were not origi-
nally intended for pharmacoepidemiological studies,
have been evaluated [9]. This pilot study was per-
formed in a single hospital and demonstrates how hos-
pital databases could be used as a source for the
identification of abuse and dependence cases [9].

There are also some limits linked to the PMSI tool.
First, as no information on the cause or role of cocaine
use is reported, it is not possible to confirm that the
cause(s) leading to each hospital stay was cocaine
use. Second, a coding error or coding with insufficient
precision on the causal role of the substance or drug
might have occurred. Third, we cannot rule out the
improvement of coding efficiency by clinicians and the
increasing use of actionable data in patient records by
the hospital medical data teams during the study
period. Moreover, it is possible that sometimes there
was no mention of cocaine during hospitalizations for
multiple reasons. However, these improvements should
not be sufficient to explain the observed increase of
hospitalizations related to cocaine use in France.

F I GURE 2 Temporal trend of the
standardized incidence rate of
hospitalizations possibly related to
cocaine use in each French region
between 2010 and 2019 (d-maps.com)
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The World Health Organization recommended that
countries should develop vigilance systems specifically
dedicated to substance use disorders [17]. Many of the
existing surveillance systems rely on spontaneous
reporting of medical complications related to psychoac-
tive substance use; in this context, PMSI, and other
national health databases, can be a useful tool to com-
plete data collection.

5 | CONCLUSION

In France in 2019, nearly 10 000 patients were referred
to hospital for cocaine-related complications with a four-
fold increase between 2010 and 2019. This result dem-
onstrates the burden of cocaine consumption and its
health implications for the French hospital system.
Understanding cocaine consumption and its national
health consequences remains a difficult task; this
research illustrates the added value of combining com-
plementary data sources to obtain a more complete
and accurate picture of the situation.
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