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Background-—Cannabis is known to be associated with neuropsychiatric problems, but less is known about complications
affecting other specified body systems. We report and analyze 35 recent remarkable cardiovascular complications following
cannabis use.

Methods and Results-—In France, serious cases of abuse and dependence in response to the use of psychoactive substances
must be reported to the national system of the French Addictovigilance Network. We identified all spontaneous reports of
cardiovascular complications related to cannabis use collected by the French Addictovigilance Network from 2006 to 2010. We
described the clinical characteristics of these cases and their evolution: 1.8% of all cannabis-related reports (35/1979) were
cardiovascular complications, with patients being mostly men (85.7%) and of an average age of 34.3 years. There were 22 cardiac
complications (20 acute coronary syndromes), 10 peripheral complications (lower limb or juvenile arteriopathies and Buerger-like
diseases), and 3 cerebral complications (acute cerebral angiopathy, transient cortical blindness, and spasm of cerebral artery). In 9
cases, the event led to patient death.

Conclusions-—Increased reporting of cardiovascular complications related to cannabis and their extreme seriousness (with a death
rate of 25.6%) indicate cannabis as a possible risk factor for cardiovascular disease in young adults, in line with previous findings.
Given that cannabis is perceived to be harmless by the general public and that legalization of its use is debated, data concerning its
danger must be widely disseminated. Practitioners should be aware that cannabis may be a potential triggering factor for
cardiovascular complications in young people. ( J Am Heart Assoc. 2014;3:e000638 doi: 10.1161/JAHA.113.000638)
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C ardiovascular diseases remain the most frequent cause
of global death worldwide, and the most common is

coronary artery disease, with a mortality rate of 12.8% in
2011.1 Acute coronary syndromes significantly contribute
to the burden of cardiovascular disease.2 Reduction of
cardiovascular diseases is therefore a key concern in Western
countries. In the United States, the American Heart
Association aims to improve the cardiovascular health of all
Americans by 20% while reducing deaths from cardiovascular
diseases and stroke by 20% by 2020.3 In Europe, the
Systematic COronary Risk Evaluation (SCORE) system was
developed to provide a risk-scoring system for the manage-
ment of cardiovascular risk in clinical practice.4 The frequency
of cardiovascular diseases varies among countries related
to geographic differences1,5 and according to the generally
acknowledged risk factors for cardiovascular diseases, the
knowledge of which cannot be disassociated from efficient
understanding, prevention, and management of cardiovascu-
lar diseases. Among these risk factors are obesity (and also,
weight changes and sedentary lifestyle), age, metabolic
factors such as elevated cholesterol levels, and tobacco
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smoking.2,6,7 Another possible risk factor is cannabis
smoking, which has recently been added to the list of the
potential triggers for myocardial infarction.8 In addition, it was
the substance, after tobacco and cocaine, most often
identified as being involved in ischemic stroke associated
with drugs with abuse potential.9

Yet, cannabis is the world’s most widely used illicit
substance.10 It benefits from an image of safety for health,
and its use has become trivialized. Communication about the
potential therapeutic properties of cannabinoids and the
marketing of cannabis derivatives in the treatment of pain,
nausea, or anorexia in several countries must have
contributed to reinforcing the belief that cannabis use could
be safe or even healthy.11 However, it is now acknowledged
that cannabis use is harmful to health.12–16 Although factors
such as variety of plant, administration route, concomitant
tobacco use, or possible adulterated products may complicate
the identification of potential cannabis-related disorders,17,18

it was suggested that cannabis and tobacco together
precipitated the occurrence of coronary syndromes in
patients with coronary history compared with tobacco taken
alone.19 Another study conducted in a population of nearly
4000 patients hospitalized for acute myocardial infarction
suggested that cannabis use acutely increased the risk of
myocardial infarction.20 More recently, similar serious cardio-
vascular complications were identified as the reason for
hospitalization of young cannabis users.21 They emerged
among all other subgroups of complications because the
seriousness of cases and the particular profile of patients,
principally of young and apparently healthy (apparently
because they had no history) males. Among the events
collected, myocardial infarctions, thromboses, and cerebral
strokes were observed.

The French Addictovigilance Network involves 13 regional
Addictovigilance centers, the Centres d’�Evaluation et d’Infor-
mation sur la Pharmacod�ependance–Addictovigilance. The
centers were created in the early 1990s with the aim of
achieving reliable surveillance of abuse and pharmacode-
pendence cases related to drugs of abuse―plants and
medical or illicit drugs with psychoactive properties.22 The
network evaluates the impact of abuse and dependence of
drugs on public health and thus contributes to prevention
and harm reduction policies and to regulation and control in
the area of abuse or dependence. Some remarkable cases of
cannabis-related cardiovascular disorders have been
reported to French Addictovigilance Network in the recent
years. To confirm whether there is a signal of increasing risk
of cardiovascular complications related to cannabis use in
France, we investigated all cases reported to the French
national system of addictovigilance from 2006 to 2010. The
aim of this work was to describe all cases of cannabis-
related cardiovascular complications and to estimate at the

national level if there is a signal of increasing risk of these
events.

Methods
In France, the addictovigilance system relies on the sponta-
neous reporting of serious abuse and dependence cases
related to psychoactive drug use.22 Health professionals have
the legal obligation to report to their regional addictovigilance
center all serious cases defined as one of the following criteria
of seriousness: leading to temporary or permanent functional
incapacity or disability, to inpatient hospitalization or prolon-
gation of existing hospitalization, to congenital anomalies, or
to an immediate vital risk or death.23,24 These spontaneous
reports related to drugs of abuse are recorded in a common
database. Thus, the study was performed on anonymous
routinely collected data and therefore, according to French
regulation, did not require approval by a regulatory structure
or an ethics committee.

The French Addictovigilance Network was requested to
search cases of cannabis-related cardiovascular complica-
tions during the past 5 years (2006 to 2010), to cover the
time when several outstanding cases of cannabis-related
cardiovascular disorders had been reported to the network as
well as the few preceding years. There was no restriction in
the types of complications to include, because the study
aimed to exhaustively assess and identify all potential
cardiovascular outcomes in relation with cannabis use,
including those with no obvious relation. To be included,
cases had to be sufficiently documented with outcome
chronology and diagnosis clearly stated. Cases could be
included even if data such as management of patients or
toxicologic analysis information were lacking.

Cases were described according to the type of complica-
tion, patient sex and age, cardiovascular history, and magni-
tude of cannabis exposure. Quantitative variable (age) was
described by mean and interquartiles, and categorical
variables were described using effective and percentages.
All complications occurred in the context of cannabis use: last
cannabis intake must not be confused with cannabis expo-
sure. The latter was categorized into “actual,” “recent,” and
“regular and daily” uses, respectively defined as (1) 1 or more
uses in the past 12 months, (2) between 1 and 9 uses in the
past 30 days, and (3) 10 or more uses in the past 30 days.25

Cases for which exposure was not stated were considered as
actual; that is, last use was considered the only use in the
previous 12 months.

Concomitant use of other psychoactive substances was
also taken into account if available and reported in the
medical records or when investigated in toxicologic
analyses.
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Results
During the 2006 to 2010 period, 1979 spontaneous reports
related to cannabis were reported to the addictovigilance
network, of which 35 corresponded to cardiovascular
complications (Table 1). The percentage of cannabis-related
cardiovascular complications increased from 1.1% in 2006 to
3.6% in 2010 of all cannabis-related reports.

Characteristics of Subjects With Cardiovascular
Complications
Patients were mostly men (30/35) (Table 2), and the mean
age was 34.3 years old (SD 8.8 years). Details of each case
are presented in Table S1.

Details on cardiovascular history and risk factors could be
found for 46% of cases (16/35): 9 subjects had personal and
7 had familial cardiovascular history. They are all presented in
Table S1.

Personal cardiovascular history consisted of high blood
pressure (n=2), acute coronary syndrome (n=2), and
atherogenic hypercholesterolemia (n=1) in patients with
cardiac complications and of Raynaud disease (n=3),
intermittent claudication (n=2), high blood pressure (n=1),
deep vein thrombosis (n=1), and acute coronary syndrome
(n=1) in patients with extracardiac complications. Familial
history of coronary (n=4) or vascular (n=2) diseases or
cerebral stroke (n=1) was documented. Twenty-one patients
(60%) were identified as concomitant tobacco smokers, of
whom 6 had personal cardiovascular history. Details about
these preexisting cardiovascular risk factors are presented in
Table S1. Body mass index could be assessed in only 31%
(11/35) of the patients. Among these patients, all of whom
belonged to the “acute coronary syndrome” group, 6 (54%, 6/
11) were in the normal healthy weight category, 4 (36%) were
overweight, and 1 was in the first obese class (body mass
index=32.1 kg/m2).

Cannabis exposure was actual, recent, and regular or daily
in 8, 6, and 16 patients, respectively. Duration of use,
available in 5 cases only, varied from 2 to more than 25 years.

Toxicologic analyses were performed in 13 cases
(Table S1). D9-tetra-Hydrocannabinol (THC) was detected in
each. In 10 cases, THC was the only substance found for
which the patient was positive. In 2 cases, THC and alcohol
were found together but autopsy report dismissed alcohol in 1
of these cases, explaining this was most probably the result of
post-mortem gastric fermentation. In 1 case, THC was
associated with alcohol, opiates, morphine, salicylates, and
phenothiazine. Among the 22 patients with no available
toxicology data, cannabis was the only product mentioned in
the medical file (n=3) or the following substances were
quoted: tobacco and alcohol (alone: n=12 and 1, respectively;
together: n=3); polydrug use (ie, Lysergic acid diethylamide
(LSD), ecstasy, alcohol, and cocaine), and benzodiazepines,
opiates, and cocaine (n=1, respectively).

Characteristics of Complications
Cases were discriminated based on cardiac22 and extracar-
diac13 complications (Table 2). Cardiac complications com-
posed 20 cases of acute coronary syndromes and 2 heart rate
disorders (Table S1). Extracardiac complications affected
cerebral arteries with cases of “acute cerebral angiopathy,”
“transient cortical blindness,” and “spasm of cerebral artery”
(n=1, respectively), or consisted in lower limb or juvenile
arteriopathies (n=4) and in Buerger-like diseases (n=6).

Patient management were heterogeneously described
(Table 2). There were 18 hospitalizations, half of which were
related to acute coronary syndrome (10/18), with a mean
duration of 15 days (versus 7 days for hospitalizations in
patients with peripheral or cerebral complications). As
presented in Table S1, biology screening (12), electrocardi-
ogrphy (7), or medical imaging (arteriography 12 cases
[cardiac echography 7, radiography 5], magnetic resonance

Table 1. Number of Spontaneous Reports to the French Addictovigilance Network: Cannabis-Related Reports and Cardiovascular
Cannabis-Related Reports From 2006 to 2010

Year

Total Number of Reports
(for All Drugs)

Total Number of Cannabis-Related
Reports

Number of
Cardiovascular
Cannabis-Related
Reports

N % n % n

2006 1858 0.3% 468 1.1% 5

2007 2005 0.2% 452 1.1% 5

2008 2188 0.3% 415 1.4% 6

2009 1926 0.4% 335 2.4% 8

2010 1959 0.6% 309 3.6% 11

Total 9936 0.4% 1979 1.8% 35
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imaging [MRI] 3 [CT scan 2, Doppler echography 2]) was
performed. Cardiac resuscitation attempts were mentioned in
6 patients with acute coronary syndrome, of which 2
underwent thrombolysis. Invasive techniques were used in
12 cases (8 angioplasties, 6 cardiac stent placements, 3
coronary bypasses and 1 transmetatarsal amputation). None
of the 9 deaths occurred in hospitalized patients, but all had
cardiac complications.

Discussion
During the 2006–2010 period, the proportion of cardiovas-
cular complications rose from 1.1% to 3.6% of all cannabis-
related disorders reported to the French Addictovigilance
Network. They were all serious and included cardiac and
extracardiac complications, mainly acute coronary syn-
dromes and peripheral arteriopathies. In comparison to
the most recently assessed number of regular cannabis
users in France (1.2 million), only a small proportion of
complications was reported to the French addictovigilance
system.

Our results may reasonably be considered a biased
(underestimated) representation because the main limitation
of this system is the underreporting, although the reporting of
all serious cases related to drug abuse and dependence is
compulsory and regulated in the French Public Health Code.23

Indeed, currently, the reporting rate of adverse drug reactions
is estimated to be 5% in the field of pharmacovigilance.26 In
other words, 95% of cases are usually not captured.
Consequently, the number of cardiovascular complications
in cannabis users should be much higher than we describe,
especially that this rate should even be lowered in the field of
addictovigilance because adverse reactions related to drugs
of abuse (of which cannabis) are less frequently reported than
those related to other medicines and was recently estimated
to be 0.4%.27 We considered that these cases were too few to
be extrapolated by applying the reporting rate, although it
would have definitely provided a more accurate estimation.

However, despite poor exhaustiveness, it has already been
shown that the spontaneous reporting (as, for example, in the
field of pharmacovigilance) is the cornerstone to identify
signals. In the context of our study, the increasing reporting of

Table 2. Characteristics of Spontaneous Reports of Cannabis-Related Cardiovascular Complications (2006–2010)

Characteristics Total

Cardiac

Cerebral PeripheralACS HRD

N 35 20 2 3 10

Age (mean�SD) 34.3�8.8 35.5�9.0 32.5�13.4 25.3�3.1 35.2�8.0

Male 30 20 1 2 7

Exposure (A/R/D) 13/6/16 10/2/8 2/0/0 0/0/3 1/4/5

Cardiovascular history 9 4 0 0 5

Associated substances (as quoted in medical file) 24 12 1 2 9

Tobacco/alcohol 21/6 11/2 0/0 2/2 8/2

None declared 11 9 1 0 1

Cocaine 1 1 0 0 0

Benzodiazepine 1 0 1 0 0

Ecstasy 1 0 0 0 1

Lysergic acid diethylamide (LSD) 1 0 0 0 1

Management 26 13 1 3 9

Hospitalization, n (mean duration in days) 18 (15) 10 (20) 0 (0) 3 (2) 5 (9)

Invasive techniques 12 8 0 0 4

Noninvasive techniques 20 11 0 3 6

Evolution 18 9 0 2 7

Improvement 3 1 0 1 1

Worsening 9 4 0 0 5

Death 9 8 1 0 0

ACS indicates acute coronary syndrome; HRD, heart rate disorder; A, actual (≥1 use during the past 12 months); D, regular and daily (≥10 uses during the past 30 days); R, recent (≥1 use
during the past 30 days).
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cardiovascular complications related to cannabis, and their
extreme seriousness (with a death rate of 25.6%) could
indicate cannabis as a possible risk factor for cardiovascular
disease in young adults, in line with previous findings.8

Another possible explanation for the small number of cases
is that cardiovascular disorders may hardly be connected to
cannabis considering the lack of evidence-based data in this
area and especially because cannabis-related disorders are
frequently restricted to neuropsychiatric impairments. For
instance, in a recent clinical review oriented to general
practice in primary care that gives advice in the management
of cannabis-related disorders, the cardiovascular system is
not even mentioned.28

On the other hand, our work is somehow limited by the poor
information available. Indeed, some cases were not exhaus-
tively informed, and events were too few assess whether the
cardiovascular events were actually due to the cannabis use
rather than some other risk factors using statistical modeling.
Toxicologic analyses were provided or available in only 37% of
cases (13/35). More information about toxicology should have
revealed odd associations of products among cases. In most of
the available toxicologic analyses, whichweremainly in forensic
reports for unexplained deaths, cannabis was the only positive
substance among all substances. History of cardiac or vascular
disease and risk factors were not systematically available but
were found in 46% (16/35) of patients. In particular, body mass
index was assessed in only 31%. According to previous findings,
cannabis use might be harmless to most young healthy users,
whereas patients with preexisting cardiovascular weaknesses
appear to be prone to the harmful effects of cannabis.29 In our
study, patients presented with these events with varied
histories and ages (25% were younger than 28.3 years, median
age 34.5 years, interquartile range 28.3 to 39 years).

A report of adverse cardiovascular, cerebrovascular, and
peripheral vascular effects of marijuana inhalation was
published recently.30 The serious adverse events are very
similar to those of the present study and include myocardial
infarction, sudden cardiac death, cardiomyopathy, stroke,
transient ischemic attack, and cannabis arteritis. A
population-based study conducted in the area of preventive
cardiology emphasized a strong association with unhealthy
behaviors such as high caloric intake, tobacco smoking, and
use of other illicit drugs, although it did not reveal any
independent association between cannabis use and the
occurrence of cardiovascular risk factors in young adults.31

Case reports of acute coronary syndromes have long been
noted and remain numerous,31–35 and there are reports in the
literature of myocardial infarction in adolescents who had
used the synthetic cannabinoid K2, the effects of which being
reported as cannabis-like after smoking.32 Cases of cannabis-
related limb ischemia possibly resulting in necrosis of the
fingers or toes have also been reported.14,33 In 2010, 70

case reports of cannabis arteritis were reported in the
litterature.34 In this 201- review, the patients were younger
than our group of patients with peripheral arteriopathy, with a
mean age of 28.5 years. However, patients with Buerger
disease might be older, with an estimated mean age at onset
of 35.0 years.35

In addition, a recent study on hospitalizations linked to
cannabis in a university hospital has shown a non-negligible
pproportion of cardiovascular complications, with 6.3% of all
cannabis-related hospitalizations.21 Among these cases, only
a few were reported to the regional addictovigilance center.
Therefore, a large underestimation of the cases described in
the present study can be expected, especially because the
reporting is low, estimated to be 0.4%.27 Moreover, we are not
certain that all areas were extensively and exhaustively
covered in this study. Also, clinicians do not easily attribute
these complications to cannabis, unless cannabis is the only
product involved.

The 35 cases described must be compared with the 1.2
million regular users in France,36 and to the incidence rates of
cardiovascular complications in a comparable group. Yet,
relevant comparable group is difficult to define because in the
general population, patients with cardiovascular complica-
tions are much older than the patients in our study. Even in
the event that rates of cardiovascular complications were
available in the young, cannabis users would remain indistin-
guishable from nonusers. However, sudden unexpected
cardiac death in persons younger than 35 years was assessed
in Denmark from 2000 to 2006.37 Many unexpected deaths
remained unexplained (29%), which could result from a non-
negligible part of death in relation with drug uses, including
cannabis, the most prevalent illicit drug worldwide,10 although
only 9% of death with available toxicologic results had positive
test for cannabinoids. In France, existing registries on
coronary heart disease target only the 35- to 74-year-old
population and exclude potential associated risk factors such
as drug use history.38 Between 2004 and 2007, average
incidence rates of myocardial infarction and coronary deaths
in patients aged 35 to 44 years were estimated to be 57 of
100 000 among men and 13 of 100 000 among woman:
however, these data are hardly transferable to that of our
study. Besides, the national D�ec�es en Relation Avec l’abus de
Medicaments et de Substances (DRAMES) study, which
identifies and surveys deaths in relation to abuse, misuse,
dependence, or accidental intake of psychoactive drugs,
emphasized in 2011 a fair number (n=7) of cannabis-positive
analyses in deaths by unexplained cardiac arrest.39 This
constitutes another signal in favor of the growing set of
evidence on the possible involvement of cannabis in cardio-
vascular outcomes. In addition, the prevalence of cannabis
use is high in Europe with 14.9% of young European (15 to
24 years old) using cannabis in the actual year, and
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particularly in France, the third European country after the
Czech Republic and Spain.40

Under pathologic conditions (eg, imbalance of the endoc-
annabinoid system), cannabinoids have been associated with
cardiovascular dysfunctions.41 Thus, long-term use of canna-
bis should be responsible for long-lasting decreased blood
pressure, heart rate and cardiac contractility; increased blood
volume; and diminished circulatory responses to exercise:
more generally, it is associated with decreased myocardial
function. Moreover, because of these long- and short-term
complications, heart function is carefully controlled in
subjects who take part in experimental studies with cannabis
administration.42 These are consistent with centrally medi-
ated, reduced sympathetic and enhanced parasympathetic
activity.43 The opposite can be observed in pathologic
cardiovascular conditions: in animals, THC was shown to be
responsible for vasoconstriction. Now, vasospasm could be a
possible common origin for many of the cases we describe in
the present study. Also, the direct impact of cannabinoids on
factors such as nitric oxide or endothelial factors could
explain the disparity of complications observed between
cannabis and tobacco.44 The latter is associated with
deregulations observed after continuous exposition, which
contrasts with the apparent immediacy of cannabis-related
cardiovascular disorders.

Such complications can be seen among young adults who
use stimulant drugs (ie, cocaine, methamphetamine) that are
known to be responsible for cardiovascular complications.9,45

These stimulant drug users are likely to also be regular
cannabis users.46,47 Stimulant drug use may be less likely
acknowledged than cannabis use for societal reasons, but
that is not sufficient to exclude cannabis from being possibly
linked to such outcomes. Our findings indicate that cannabis
intoxication should be more systematically investigated in the
medical management of cardiovascular complications
observed in young adults. They lead us to recommend
systematic investigation for cannabis use, through oral
interviewing and urinary analysis, as also advocated by Wolff
and colleagues.48

Conclusion
Several striking cardiovascular complications following
cannabis use raised the issue of the possible implication of
cannabis in cardiovascular outcomes and the necessary
national review. Despite the known underreporting, the rate
of cannabis-related cardiovascular complications reported
steadily rose during the past 5 years. Cardiovascular
disorders represented 2% of the reports related to cannabis,
classified into cardiac, cerebral, and peripheral complications.
The majority consisted of acute coronary syndromes and

peripheral arteriopathies. This result is consistent with
previous findings and strengthens the idea that cannabis
may be responsible for serious complications, in particular on
the cardiovascular system. Among the difficulties in
identifying these cases are the causality assessment when
differential diagnoses coexist, and the raising but still poor
awareness of health professionals toward this particular type
of effects. Cannabis may trigger cardiovascular complications
and therefore should be regarded as so by health practitioners
and by users, who often admit the danger of drugs like
cocaine or amphetamines but minimize that of cannabis. A
prospective study with collection of all cardiovascular cases at
hospital admission should complete the present findings,
which add to the existing knowledge in the field of cannabis
complications and must be considered as the starting point
for further research.
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