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Abstract: Cannabis remains the most commonly used and trafficked illicit drug in the world. Its use is largely concentrated among young 

people (15- to 34-year-olds). There is a variety of cannabis use patterns, ranging from experimental use to dependent use. Men are more 
likely than women to report both early initiation and frequent use of cannabis. Due to the high prevalence of cannabis use, the impact of 

cannabis on public health may be significant. A range of acute and chronic health problems associated with cannabis use has been identi-
fied. 

Cannabis can frequently have negative effects in its users, which may be amplified by certain demographic and/or psychosocial factors. 
Acute adverse effects include hyperemesis syndrome, impaired coordination and performance, anxiety, suicidal ideations/tendencies, and 

psychotic symptoms. Acute cannabis consumption is also associated with an increased risk of motor vehicle crashes, especially fatal col-
lisions. Evidence indicates that frequent and prolonged use of cannabis can be detrimental to both mental and physical health. Chronic ef-

fects of cannabis use include mood disorders, exacerbation of psychotic disorders in vulnerable people, cannabis use disorders, with-
drawal syndrome, neurocognitive impairments, cardiovascular and respiratory and other diseases.  
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I. INTRODUCTION 

 Cannabis is the most frequently used illegal substance in the 
world [1] [2]. Its use increased during the 1990s and the early part 
of the first decade of the twenty-first century in most European 
countries. Cannabis has been used at least once by approximately 
80.5 million Europeans (15-64 years of age). The lifetime preva-
lence estimates of cannabis use are in the range of 10-30% of the 
adult population [2]. In the United States, more than 97.5 million 
Americans above age 12 have used this drug. In 2010, the Sub-
stance Abuse and Mental Health Services Administration (SAM-
HSA) estimated a lifetime prevalence of cannabis use of 52.1% [3]. 
Cannabis is widely used among young Europeans (15-34 years of 
age). Data have shown that 12.4% of this population has used can-
nabis in the last year and 6.6% have used it in the last month. The 
prevalence is higher among 15- to 24-year-olds. Data from Austra-
lia, Canada, and the United States on cannabis use among young 
adults in the previous year and the previous month are all above the 
European averages [2]. 

 Estimates from two nationwide surveys, the Monitoring the 
Future Surveys and the National Survey on Drug Use and Health, 
have indicated that the prevalence of cannabis use among adoles-
cents is exceeded only by the prevalences of alcohol and tobacco 
use [4, 5]. The European School Survey Project on Alcohol and 
other Drugs (ESPAD) provides regular data on levels of drug use, 
trends, and attitudes among 15- to 16-year-old students across 
Europe [6]. The highest levels of lifetime use of cannabis among 
students were reported by the Czech Republic (42%) and France 
(39%). The reported use of cannabis in the previous month ranged 
from 24% in France to 2% in Romania and Norway. Boys are more 
likely than girls to report both early initiation (initiating cannabis  
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use at age 13 years or younger) and frequent use of cannabis [6]. 
Early initiation of cannabis use is associated with the subsequent 
development of more intensive and problematic drug consumption 
[7]. 

 Cannabis is cultivated in 172 countries [8]. Between 13300 and 
66100 tons of herbal cannabis and between 2200 and 9900 tons of 
cannabis resin were produced in 2008. An estimated 6251 tons of 
herbal cannabis and 1136 tons of cannabis resin were seized 
worldwide in 2010 [2]. The cannabis plant contains more than 421 
chemicals, 61 of which are cannabinoids [9]. More than 2000 com-
pounds are produced by pyrolysis during the smoking of cannabis 
[10]. Different classes of chemicals, including nitrogenous com-
pounds, amino acids, hydrocarbons, sugar, terpenes, and simple 
fatty acids, together contribute to the unique pharmacological and 
toxicological properties of cannabis [11]. Delta-9-tetrahydro-
cannabinol ( -9-THC) and Cannabidiol [CBD), the two main in-
gredients of the cannabis sativa plant, have distinct symptomatic 
and behavioral effects [11]. These compounds may have opposite 
effects on regional brain function [12] [13). -9-THC is the primary 
psychoactive constituent of the cannabis sativa plant and is believed 
to be primarily responsible for its resulting cognitive effects, psy-
chotic symptoms, and anxiety, as well as the addictive potential of 
smoked cannabis [14] [15]. The content of -9-THC varies widely 
between and within countries, different cannabis products, and 
genetic varieties. In 2010, the reported mean -9-THC content of 
cannabis ranged from 1-12% for cannabis resin and from 1-16.5% 
for herbal cannabis [2]. CBD can prevent the acute psychotic symp-
toms induced by Delta-9-THC [16] and has anxiolytic properties 
[15].  

 Endocannabinoids act as synaptic circuit breakers and regulate 
multiple physiological and pathological conditions (e.g., regulation 
of food intake, analgesia, cancer, and addiction) [17]. They share 
the same molecular target as -9-THC [14]. Cannabinoid receptors 
are present at supraspinal, spinal, and peripheral levels. Cannabi-
noids suppress behavioral responses to noxious stimulation and 
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suppress nociceptive processing through the activation of cannabi-
noid CB(1) and CB(2) receptor subtypes. CB1 receptors are located 
primarily in the pre-synaptic neurons of the central nervous system 
and are responsible for the acute psychological and cardiovascular 
effects of cannabis. CB2 receptors are located largely in the periph-
ery and modulate immune function and the inflammatory response 
[13] [18] [19] [20].  

 Cannabis use, particularly among adolescents [21] [22] [23], is 
recognized as a significant public health problem, with evidence 
indicating that its use produces significant neurobiological, psycho-
social, and health consequences [11] [24] [25]. This review aims to 
provide clinicians with a detailed description of the clinical aspects 
and the acute and long-term effects of cannabis use disorders. Lit-
erature searches were conducted for the period from January 1983-
May 2013 using PubMed, EMBASE, PsycInfo, and Google 
Scholar. We used the following keywords, either alone or in com-
bination: cannabis, marijuana, dependence, addiction, THC, acute 
effects, long-term effects, and cannabis use disorders. 

II. ACUTE EFFECTS OF CANNABIS USE 

 Cannabis is generally smoked in a joint (the size of a cigarette) 
or in a water pipe. Tobacco may be added to assist burning. Canna-
bis can also be eaten (very rare, delayed psychoactive effects), but 
smoking it is the easiest way to achieve the desired psychoactive 
effects [1]. The concentration of 

9
-THC in the different presenta-

tions of cannabis (marijuana, hashish, skunk, bong, and oil) is pro-
portional to the intensity of its toxic effects [26]. Effects may de-
velop over a period of approximately 2 hours after the use of the 
drug, corresponding to the plasmatic peak of 

9
-THC [14].  

II.1. Psychopharmacological Effects 

 Acute cannabis use is associated with subjective symptoms of 
euphoria, continuous laughter and talkativeness, sedation, lethargy, 
intensification of ordinary sensory experiences, perceptual distor-
tion, and social withdrawal [27]. Physical signs of conjunctival 
hyperemia, increased appetite, food consumption, dry mouth, in-
creased blood pressure and tachycardia, and acute bronchodilator 
effects have been reported. Heart rate increases by 20-50% within a 
few minutes to a quarter of an hour have also been reported; this 
effect lasts up to 3 hours [1]. 

II.2. Psychiatric Effects 

 First-time use, the dose of cannabis, personality traits, and pre-
existing vulnerability are among the main factors related to acute 
psychiatric disorders derived from cannabis use [28]. 

 In healthy volunteers, relative to placebo, the administration of 
THC was associated with anxiety, dysphoria, and positive psychotic 
symptoms [29]. Anxiety and panic reactions are common reasons 
for the discontinuation of cannabis use [28].  

 In high doses, cannabis can produce a toxic psychosis in people 
without a history of mental illness. Cannabis use can lead to many 
short-term symptoms, such as depersonalization, derealization, 
dream-like euphoria, disorientation, delusions, hallucinations, para-
noid ideas, impaired memory, reduced attention spans, disordered 
thinking with a labile effect, psychomotor agitation, irrational 
panic, and emotional lability [28]. These symptoms may resolve 
within a week, followed by full recovery [26].  

 Heavy cannabis use may lead to an acute functional psychosis, 
similar to an acute schizophreniform disorder and lacking the or-
ganic features of a toxic psychosis. Cannabis-induced psychotic 
episodes may persist, in some cases, for a substantial period of time 
after acute intoxication [28] [30]. Cannabis use significantly in-
creases the risk of developing psychotic illnesses in a dose-
dependent manner in vulnerable individuals [31]. 

 

 

II.3. Cognitive Disorders 

 Cannabis users exhibit deficits in prospective memory and ex-
ecutive functions, which persist beyond acute intoxication [32]. 
Impaired short-term memory and attention, performance of com-
plex mental processes, judgment, motor skills, and reaction time 
have been reported (1] [33] [34] [35, 36]. 

II.4. Driving Under the Influence of Cannabis  

 Cannabis impairs individuals’ performance on the cognitive and 
motor tasks necessary for safe driving, which, according to studies 
of injured and fatally injured drivers, increases the risk of collision 
[37]. Rates of driving under the influence of cannabis have sur-
passed rates of drinking in young people. Acute cannabis use nearly 
doubles the risk of a collision resulting in serious injury or death. 
The influence of cannabis use on the risk of minor collisions re-
mains unclear [38, 39]. 

III. LONG-TERM EFFECTS OF CANNABIS USE 

III.1. Cannabis Use Disorders (CUDs) 

 The fifth edition of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) replaced the DSM-4 TR in May 2013. 
The changes in diagnostic criteria have important implications for 
the clinical care of patients with substance use disorders [40]. The 
word “dependence” is now limited to physiological dependence, 
which is a normal response to repeated doses of many medications, 
including beta-blockers, antidepressants, opioids, anti-anxiety 
agents, and other drugs. The presence of tolerance and withdrawal 
symptoms is not considered part of the diagnosis of substance use 
disorder when they occur in the context of appropriate medical 
treatment with prescribed medications [40].  

 Cannabis addiction occurs with heavy chronic use in individu-
als who report problems controlling their use and who continue to 
use the drug despite experiencing adverse personal consequences 
[7, 41]. Furthermore, the use of tobacco with cannabis contributes 
to the development of cannabis dependence symptoms [42]. 

 The DSM-5 work group has recommended that cannabis 
abuse/dependence be subsumed into a new disorder, namely canna-
bis use disorder (www.dsm5.org, accessed on March 15 2012). The 
clinical criteria, published in the DSM-5, are as follows in Table 1 
[43]:  

Table 1. Clinical criteria of cannabis use disorders 

A. A problematic pattern of cannabis use leading to clinically significant 

impairment or distress, as manifested by at least two of the following, 

occurring within a 12-month period:  

1. Cannabis is often taken in larger amounts or over a longer period than 

was intended 

2. There is a persistent desire or unsuccessful efforts to cut down or 

control cannabis use failure to fulfill major role obligations 

3. A great deal of time is spent in activities necessary to obtain cannabis, 

use cannabis or recover from its effects  

4. Craving or a strong desire or urge to use cannabis. 

5. Recurrent cannabis use resulting in a failure to fulfill major role 

obligations at work, school or home  

6. Continued cannabis use despite having persistent social or interper-

sonal problems caused or exacerbated by the effects of cannabis 

7. Important social, occupational, or recreational activities are given up 

or reduced because of cannabis use 

8. Recurrent cannabis use in situations in which it is physically hazard-

https://www.researchgate.net/publication/227707560_Acute_Effects_of_a_Single_Oral_dose_of_d9-tetrahydrocannabinol_THC_and_Cannabidiol_CBD_Administration_in_Healthy_Volunteers?el=1_x_8&enrichId=rgreq-3a0d96e3-4d1a-4236-b042-81c94c49000c&enrichSource=Y292ZXJQYWdlOzI1NjQyNDI2MDtBUzoxMDI2OTU5Njg5Njg3MDlAMTQwMTQ5NjAzNTYwNg==
https://www.researchgate.net/publication/221680182_Pharmacological_interventions_in_the_treatment_of_the_acute_effects_of_cannabis_a_systematic_review_of_literature?el=1_x_8&enrichId=rgreq-3a0d96e3-4d1a-4236-b042-81c94c49000c&enrichSource=Y292ZXJQYWdlOzI1NjQyNDI2MDtBUzoxMDI2OTU5Njg5Njg3MDlAMTQwMTQ5NjAzNTYwNg==
https://www.researchgate.net/publication/221680182_Pharmacological_interventions_in_the_treatment_of_the_acute_effects_of_cannabis_a_systematic_review_of_literature?el=1_x_8&enrichId=rgreq-3a0d96e3-4d1a-4236-b042-81c94c49000c&enrichSource=Y292ZXJQYWdlOzI1NjQyNDI2MDtBUzoxMDI2OTU5Njg5Njg3MDlAMTQwMTQ5NjAzNTYwNg==


Acute and Long-Term Effects of Cannabis Use Current Pharmaceutical Design, 2014, Vol. 20, No. 00    3 

ous 

9. Cannabis use is continued despite knowledge of having a persistent or 

recurrent physical or psychological problem that is likely to have been 

caused or exacerbated by cannabis 

10. Tolerance 

11. Withdrawal 

Severity specifiers: Mild: 2-3 criteria positive; Moderate : 4-5 criteria 

positive; Severe: 6 or more criteria positive 

 

III.2. Cannabis Withdrawal Syndrome (CWS) 

 Cannabis withdrawal occurs in frequent users who quit without 
seeking treatment [44]. The diagnostic criteria for withdrawal are 
irritability, anger, or aggression; nervousness or anxiety; sleep dif-
ficulty (insomnia); decreased appetite or weight loss; restlessness; 
depressed mood; and physical symptoms causing significant dis-
comfort, such as stomach pain, shakiness/tremors, sweating, fever, 
chills, and headache [45]. Cannabis withdrawal is clinically signifi-
cant because it is associated with elevated functional impairment of 
normal daily activities [46]. The onset and time course of these 
symptoms appear similar to those of other substance withdrawal 
syndromes [47]. The more severe the withdrawal is, the more se-
vere the functional impairment is. Higher levels of cannabis addic-
tion predict greater functional impairment from cannabis with-
drawal [48]. Cannabis withdrawal has been included in the DSM-5 
[40]. The proposed diagnostic criteria for CWS had good concur-
rent and predictive validity in a sample of 384 adult, non-treatment-
seeking, lifetime cannabis smokers. However, some aspects of the 
criteria, such as items in the symptom list, the number of required 
symptoms, and the handling of physical symptoms, require further 
studies [46]. 

III.3. Amotivational Syndrome 

 According to Tennant and Groesbeck in 1972, heavy chronic 
cannabis users may experience an amotivational syndrome, de-
scribed as a reduced motivation and capacity for the usual activities 
required for everyday life, loss of energy and drive to work, and 
personality deterioration. The validity of this diagnosis remains 
uncertain [1]. It may reflect a change in cognitive style emerging as 
a result of cannabis’s ability to facilitate a unique attentional state 
[49], or it may be nothing more than ongoing intoxication in fre-
quent cannabis users [50]. 

III.4. Cannabis-induced Depersonalization 

 There is an association between cannabis use and depersonal-
ization disorder [51]. Depersonalization disorder is an alteration in 
the subjective experience of reality. It is characterized by persistent 
or recurrent experiences of feeling detached from, and as if one is 
an outside observer of, one’s mental processes or body; alterations 
in body image; feeling like an automaton; time disturbances; feeling 
as if one’s body or environment is dreamlike; and visual distortions 
[52]. During the depersonalization experience, reality testing re-
mains intact. The depersonalization experience causes clinically 
significant distress or impairment in social, occupational, or other 
important areas of functioning. There are a few case reports in 
which cannabis use has led to depersonalization [53] [54]; however, 
the mechanism of cannabis-induced depersonalization remains 
unclear. The two main hypotheses for this mechanism are residual 
neurotoxicity of cannabis or related effects due to the long elimina-
tion half-life of cannabinoid metabolites. 

III.5. Cannabis and other Psychiatric Disorders 

 Cannabis use is associated with a wide range of psychiatric 
disorders [55] [56] [57]. Importantly, the co-occurrence of these 

disorders appears to result in greater impairment and distress than 
that caused by either disorder alone [57].  

 Individuals with externalizing behaviors during childhood and 
adolescence have a significantly increased risk of a CUD in young 
adulthood [58]. In longitudinal analyses, non-cannabis substance 
use disorders and mood and anxiety disorders were associated with 
an increased risk of cannabis use and CUDs [59]. 

 There is a clear relationship between cannabis use and psycho-
sis [60] [61] [62]. There are common neurobiological and neuro-
anatomical changes, as well as common cognitive dysfunction, 
between cannabis users and patients with schizophrenia [63]. Can-
nabis use is a risk factor for the development of incident psychotic 
symptoms. Continued cannabis use may increase the risk of devel-
oping a psychotic disorder by affecting the persistence of symptoms 
[64, 65]. The results of a meta-analysis provide evidence of a rela-
tionship between cannabis use and earlier onset of psychotic illness 
and support the hypothesis that cannabis use plays a causal role in 
the development of psychosis in some patients [66]. In another 
meta-analysis, one in four schizophrenic patients had a diagnosis of 
CUD. This diagnosis was especially common in younger and first-
episode patient samples, as well as in samples with a high propor-
tion of males [67]. 

 Various hypotheses have been proposed for the association 
between CUD and psychosis. There is limited evidence of psycho-
sis occurring exclusively with cannabis use, but there is strong evi-
dence that cannabis use may precipitate schizophrenia or exacerbate 
its symptoms [68] [69]. Cannabis use also exacerbates the symp-
toms of psychosis [24].  

 Lifetime use of cannabis increases the risk of depression [70] 
and leads to greater suicidal ideation [71]. Additionally, cannabis 
use is a relevant risk factor associated with both suicidal attempts 
and behaviors in psychotic and non-psychotic samples [72]. 

 There is a strong association between cannabis use and concur-
rent anxiety disorders [73]. Social anxiety disorder may be a risk 
factor for cannabis dependence [74]. Buckner et al. reported that 
the odds of cannabis dependence among individuals with social 
anxiety disorder were almost five times higher than those among 
individuals without social anxiety disorder [75].  

 Cannabis use and CUD were particularly associated with bipo-
lar disorder [76], other substance use disorders, and specific (anti-
social, dependent, and histrionic) personality disorders [57]. Co-
occurring CUD is associated with significant co-morbidities and a 
more severe course of illness among individuals with bipolar disor-
der [57].  

III.6. Cognitive Disorders 

 Despite the large number of related studies, there are conflicting 
opinions regarding the association between cannabis use and cogni-
tive disorders [77] [78-80] [81]. Cognitive deficits seem to be 
linked with the early onset of cannabis use [82].There are associa-
tions between chronic cannabis use and dysfunction across a range 
of functions, including aspects of memory, attention, and executive 
functions [35, 36] [83] [84] [85] [86]. A recent study showed cogni-
tive deficits in young cannabis users [18-29 years old) even in the 
absence of axis-I disorders and a history of other illicit drug use 
[87]. These neurocognitive deficits persisted for a few days follow-
ing the cessation of cannabis intake [78], although other investiga-
tors have suggested that these deficits may persist for a month or 
longer [81] [88]. Cessation of cannabis use did not fully restore 
neuropsychological functioning among adolescent-onset cannabis 
users [82]. The results of two meta-analyses demonstrated that any 
negative residual effects on neurocognitive performance attribut-
able to either cannabis residue or withdrawal symptoms are limited 
to the first 25 days of abstinence; there is a limited evidence for 
long-term negative effects of cannabis use [89]. Further studies are 
needed. 
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III.7. Somatic Disorders 

III.7.1. Oral Consequences 

 Chronic cannabis use may result in gingival enlargement, with 
clinical characteristics similar to those of phenytoin-induced en-
largement. Uvulitis and nicotinic stomatitis appear to be the two 
most common of the several oral manifestations of cannabis use 
[90]. 

III.7.2. Digestive Consequences 

 Daily cannabis smoking has been identified as a novel inde-
pendent predictor of steatosis severity in chronic hepatitis C. Spe-
cifically, one study strongly argued for a steatogenic role of the 
cannabinoid system [90]. Daily cannabis smoking is also signifi-
cantly associated with fibrosis progression in chronic hepatitis C 
[91]. 

 Coinciding with the increasing rates of cannabis abuse is the 
recognition of a new clinical condition known as Cannabinoid Hy-
peremesis Syndrome [CHS] [92]. This syndrome is characterized 
by chronic cannabis use, cyclic episodes of nausea and vomiting, 
and the learned behavior of hot bathing [93]. Patients with CHS 
usually remain misdiagnosed for a long time period [94].  

III.7.3. Respiratory Consequences 

 Smoking cannabis may lead to respiratory symptoms (cough, 
increased sputum production, and wheezing) [95]. It is also associ-
ated with dyspnea, pharyngitis, hoarsening of the voice [95], and 
the exacerbation of asthma [96]. Both cannabis and tobacco smok-
ing cause significant bronchial damage. There is an increased risk 
of developing airflow obstruction in smokers of both cannabis and 
tobacco compared with nonsmokers, suggesting a synergistic effect 
of tobacco smoking and cannabis in the development of chronic 
obstructive pulmonary disease (COPD) [97]. However, tobacco or 
cannabis alone may be involved. Further studies are needed. Can-
nabis causes central airway resistance to airflow associated with 
prominent symptoms of bronchitis and hyperinflation [98] [99]. The 
existing data are unable to confirm a definite link between cannabis 
and bullous emphysema [95]. Cannabis contains many carcinogenic 
substances, but it remains unclear whether it is a cause of lung can-
cer [100] [101, 102]. Therefore, further studies are needed. 

III.7.4. Cardiovascular Consequences 

 Cannabis has been linked, in a dose-dependent manner, to ele-
vated rates of myocardial infarction and cardiac arrhythmias [70]. 
The mechanisms of action on the cardiovascular system are com-
plex, and different actions exist [103]. The cannabinoid system 
opposes the autonomic nervous system, causing paradoxical vaso-
constriction, a decrease in cardiac output and hypoxia and an in-
crease in carboxyhemoglobin, an increased risk of infarction in 
coronary patients, an arrhythmogenic effect, and orthostatic hy-
potension [104]. A causal association between cannabis exposure 
and ischemic stroke was suggested by a case series [105]. Cannabis 
is one of the most frequent causes of arteriopathy in young adults. 

-9-THC seems to have a direct toxic effect on blood vessels. Can-
nabis seems to be a promoting factor for the arteritis disease proc-
ess, perhaps in synergy with tobacco, although apparently it is not 
the only triggering factor. Although the main etiology of arteritis in 
young adults is atherosclerosis, adverse effects of cannabis account 
for 10% of patients who smoke less tobacco and have more distal 
disease and whose upper limbs are more often affected [106]. 

III.7.5. Cutaneous and Mucous Consequences 

 Conjunctivitis is the most frequent adverse effect due to the 
congestion of blood vessels in the conjunctiva. Cannabis can cause 
a very specific reaction of the uvula as well as of the postero-
superior part of the palate. Acute angioedema, most likely due to 
toxic mechanisms, has been reported. Cases of contact urticaria, 
generalized pruritus, and even excoriated prurigo and type 1 allergy 
(asthma and even anaphylaxis) have been reported [107]. 

III.7.6. Metabolic Consequences  

 In a cross-sectional, case-control study, chronic cannabis use 
was associated with visceral adiposity and adipose tissue insulin 
resistance, but it was not associated with hepatic steatosis, insulin 
insensitivity, impaired pancreatic -cell function, or glucose intol-
erance [108]. Chronic cannabis use had no relevant influence on 
thyroid function (TSH, total T3, and free T4) in humans [109].  

III.7.7. Gynecologic and Obstetrical Complications 

 Chronic cannabis use impairs human reproductive potential by 
disrupting the menstrual cycle, suppressing oogenesis, and impair-
ing embryo implantation and development in women and by in-
creasing ejaculation problems, reducing sperm count and motility, 
and generating a loss of libido and impotence in men [110]. 

 Cannabis use during pregnancy is associated with an increased 
risk of adverse birth outcomes [111]. Prenatal cannabis exposure 
influences brain development and may have long-lasting effects on 
cognitive functions [112]. Cannabis use during pregnancy is related 
to diverse neurobehavioral and cognitive outcomes, including 
symptoms of inattention, impulsivity, deficits in learning and mem-
ory, and deficiencies in aspects of executive functions [113]. It 
seems difficult to identify complications, such as lower birth 
weight, that are attributable only to cannabis as opposed to the mul-
tiple perinatal complications associated with tobacco smoking. 
Prenatal cannabis exposure is associated with fetal growth reduc-
tion [114, 115], and meconium testing primarily identifies prenatal 
cannabis exposure occurring in the third trimester of gestation 
[115]. 

III.7.8. Cancer 

 Cannabis use significantly increased the risk of nasopharyngeal 
carcinoma independently of cigarette smoking in western North 
Africa, suggesting dissimilar carcinogenic mechanisms between 
cannabis and tobacco [116]. It may be a risk factor for lung cancer 
[117]. However, tobacco smoking or other potential confounders 
may explain part of the increased risk [118] [119]. In a case-control 
study, cannabis use did not increase the risk of head and neck can-
cer; however, because of the limited power and duration of canna-
bis use studied, a small or longer term effect cannot be excluded 
[120].  

III.7.9. Mortality 

 There is insufficient evidence, particularly because of the small 
number of studies, to assess whether the all-cause mortality rate is 
elevated among cannabis users in the general population. Case-
control studies suggest that some adverse health outcomes may be 
elevated among heavy cannabis users (e.g., fatal motor vehicle 
accidents and possibly respiratory cancers). The evidence remains 
unclear as to whether regular cannabis use increases the risk of 
suicide [121]. 

IV. CONCLUSION 

 Cannabis is widely used among young adults. Due to the high 
prevalence of its use, the impact of cannabis on public health may 
be significant. A range of acute and chronic health problems associ-
ated with cannabis use has been identified. First-time use, the dose 
of cannabis, personality traits, and pre-existing vulnerability are 
among the main factors related to acute psychiatric disorders de-
rived from cannabis use. Its use significantly increases the risk of 
developing psychotic illnesses in a dose-dependent manner in vul-
nerable individuals. Acute cannabis use nearly doubles the risk of a 
collision resulting in serious injury or death. Evidence indicates that 
frequent and prolonged use of cannabis can be detrimental to both 
mental and physical health. Chronic effects of cannabis use include 
mood disorders, exacerbation of psychotic disorders in vulnerable 
people, neurocognitive impairments and somatic disorders. Canna-
bis addiction occurs with heavy chronic use in individuals who 
report problems controlling their use and who continue to use the 
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drug despite experiencing adverse personal consequences. The 
DSM-5 work group has recommended that cannabis 
abuse/dependence be subsumed into a new disorder, namely canna-
bis use disorder. Cannabis withdrawal has also been included in the 
DSM-5. Coinciding with the increasing rates of cannabis abuse is 
the recognition of a new clinical condition known as Cannabinoid 
Hyperemesis Syndrome. Smoking cannabis may lead to acute and 
chronic respiratory diseases. Cannabis has been linked, in a dose-
dependent manner, to elevated rates of myocardial infarction, car-
diac arrhythmias and arteriopathy. Cannabis contains many car-
cinogenic substances, but it remains unclear whether it is a cause of 
cancer. Tobacco smoking or other potential confounders may ex-
plain part of the increased risk. Further studies are needed.  

 Health advice for cannabis users have to be given by medical 
practitioners about the most probable acute and chronic effects of 
cannabis use.  

CONFLICT OF INTEREST STATEMENT 

 Dr. Laurent Karila has received consulting fees from Sanofi 
Aventis, BMS Otsuka, Lundbeck, Gillead, Shering Plough, 
Eutherapie, Merck/Serono, Astra Zeneca, Bouchara Recordati, and 
Reckitt Bensicker Pharmaceuticals. 

 Dr. Benjamin Rolland : no conflict of interest 

 Prof. Christophe Lancon has received consulting fees from 
Roche, Jansen, and Lundbeck Pharmaceuticals. 

 Prof. Michel Reynaud has received consulting fees from 
Merck/Serono, Reckitt Bensicker, Lundbeck, and DA 
Pharma Pharmaceuticals. 

 Dr Amine Benyamina : no conflict of interest 

 Prof. Henri-Jean Aubin has received sponsorship to attend sci-
entific meetings, speaker honoraria and consulting fees from Bio-
projet, D&A Pharma, Ethypharm, Lundbeck, Merck-Serono, No-
vartis, and Pfizer. 

ACKNOWLEDGEMENTS 

 Declared none. 

REFERENCES 

[1] Hall W, Solowij N. Adverse effects of cannabis. Lancet 1998; 

352(9140): 1611-6. 
[2] EMCDDA. European Monitoring Centre for Drugs and Drug 

Addiction - Annual report 2012: the state of the drugs problem in 
Europe. Luxembourg: Publications Office of the European Union 

2012. 
[3] SAMHSA. Substance Abuse and Mental Health Services 

Administration, Results from the 2010 National Survey on Drug 
Use and Health: Summary of National Findings, NSDUH Series H-

41, HHS Publication No. (SMA) 11-4658. Rockville, MD: 
Substance Abuse and Mental Health Services Administration 2011 

2011. 
[4] Johnston LD, O'Malley PM, Bachman JG, Schulenberg JE. 

National press release, "More good news on teen smoking: Rates at 
or near record lows." University of Michigan News Service, Ann 

Arbor, 23 pp. 2008. 
[5] SAMHSA. Substance Abuse and Mental Health Services 

Administration. (2009). Results from the 2008 National Survey on 
Drug Use and Health: National Findings (Office of Applied 

Studies, NSDUH Series H-36, HHS Publication No. SMA 09-
4434). Rockville, MD 2009. 

[6] Hibell B, Guttormsson U, Ahlström S, et al. The 2011 ESPAD 
report: substance use among students in 36 European countries, 

Swedish Council for Information on Alcohol and Other Drugs, 
Stockholm, Sweden 2012. 

[7] Copeland J, Swift W. Cannabis use disorder: epidemiology and 
management. Int Rev Psychiatry 2009 Apr; 21(2): 96-103. 

[8] UNODC. World drug report 2009, United Nations Office on Drugs 
and Crime, Vienna 2009. 

[9] Appendino G, Chianese G, Taglialatela-Scafati O. Cannabinoids: 

occurrence and medicinal chemistry. . Curr Med Chem 2011; 18: 
1085-99. 

[10] Perez-Reyes M, White W, McDonald S, et al. The pharmacologic 
effects of daily marijuana smoking in humans. . Pharmacol 

Biochem Behav 1991; 40: 691-4. 
[11] Sharma P, Murthy P, Bharath MM. Chemistry, metabolism, and 

toxicology of cannabis: clinical implications. Iran J Psychiatry 
2012; 7(4): 149-56. 

[12] Bhattacharyya S, Morrison PD, Fusar-Poli P, et al. Opposite effects 
of delta-9-tetrahydrocannabinol and cannabidiol on human brain 

function and psychopathology. Neuropsychopharmacology 2010; 
35(3): 764-74. 

[13] Pertwee RG. The diverse CB1 and CB2 receptor pharmacology of 
three plant cannabinoids: delta9-tetrahydrocannabinol, cannabidiol 

and delta9-tetrahydrocannabivarin. Br J Pharmacol 2008; 153(2): 
199-215. 

[14] Costa B. On the pharmacological properties of Delta9-
tetrahydrocannabinol (THC). Chem Biodivers 2007; 4(8): 1664-77. 

[15] Martin-Santos R, Crippa JA, Batalla A, et al. Acute effects of a 
single, oral dose of d9-tetrahydrocannabinol (THC) and 

cannabidiol (CBD) administration in healthy volunteers. Curr 
Pharm Des 2012; 18(32): 4966-79. 

[16] Zuardi AW, Crippa JA, Hallak JE, et al. A critical review of the 
antipsychotic effects of cannabidiol: 30 years of a translational 

investigation. Curr Pharm Des 2012; 18(32): 5131-40. 
[17] Guindon J, Hohmann AG. The endocannabinoid system and pain. 

CNS Neurol Disord Drug Targets 2009; 8(6): 403-21. 
[18] Jain R, Balhara YP. Neurobiology of cannabis addiction. Indian J 

Physiol Pharmacol 2008; 52(3): 217-32. 
[19] Costentin J. [Neuropsychopharmacology of delta-9-

tetrahydrocannabinol]. Ann Pharm Fr 2008 Aug; 66(4): 219-31. 
[20] Guindon J, Hohmann AG. Cannabinoid CB2 receptors: a 

therapeutic target for the treatment of inflammatory and 
neuropathic pain. Br J Pharmacol 2008; 153(2): 319-34. 

[21] Georgiades K, Boyle MH. Adolescent tobacco and cannabis use: 
young adult outcomes from the Ontario Child Health Study. J Child 

Psychol Psychiatry 2007; 48(7): 724-31. 
[22] Schneider M. Puberty as a highly vulnerable developmental period 

for the consequences of cannabis exposure. Addict Biol 2008; 
13(2): 253-63. 

[23] Blakemore SJ. Teenage kicks: cannabis and the adolescent brain. 
Lancet 2013; 381(9870): 888-9. 

[24] Shrubb R. The effects of cannabis on mental health. Ment Health 
Today 2012 Nov-Dec: 23. 

[25] Hall W. The adverse health effects of cannabis use: what are they, 
and what are their implications for policy? Int J Drug Policy 2009; 

20(6): 458-66. 
[26] Crippa JA, Derenusson GN, Chagas MH, et al. Pharmacological 

interventions in the treatment of the acute effects of cannabis: a 
systematic review of literature. Harm Reduct J 2012; 9(1): 7. 

[27] Johnson BA. Psychopharmacological effects of cannabis. Br J 
Hosp Med 1990; 43(2): 114-6, 8-20, 22. 

[28] Johns A. Psychiatric effects of cannabis. Br J Psychiatry 2001; 178: 
116-22. 

[29] Martin-Santos R, Crippa J, Batalla A, et al. Acute effects of a 
single, oral dose of d9-tetrahydrocannabinol (THC) and 

cannabidiol (CBD) administration in healthy volunteers. Curr 
Pharm Des 2012; 18(32): 4966-79. 

[30] D'Souza DC. Cannabinoids and psychosis. Int Rev Neurobiol 2007; 
78: 289-326. 

[31] Moore TH, Zammit S, Lingford-Hughes A, et al. Cannabis use and 
risk of psychotic or affective mental health outcomes: a systematic 

review. Lancet 2007; 370(9584): 319-28. 
[32] Montgomery C, Seddon AL, Fisk JE, Murphy PN, Jansari A. 

Cannabis-related deficits in real-world memory. Hum 
Psychopharmacol 2012; 27(2): 217-25. 

[33] Fisk JE, Montgomery C. Real-world memory and executive 
processes in cannabis users and non-users. J Psychopharmacol 

2008; 22(7): 727-36. 
[34] Yucel M, Lubman DI, Solowij N, Brewer WJ. Understanding drug 

addiction: a neuropsychological perspective. Aust N Z J Psychiatry 
2007; 41(12): 957-68. 

[35] Karila L, Vignau J, Alter C, Reynaud M. [Acute and chronic 
cognitive disorders caused by cannabis use]. Rev Prat 2005; 55(1): 

23-6; discussion 7-9. 

https://www.researchgate.net/publication/227707560_Acute_Effects_of_a_Single_Oral_dose_of_d9-tetrahydrocannabinol_THC_and_Cannabidiol_CBD_Administration_in_Healthy_Volunteers?el=1_x_8&enrichId=rgreq-3a0d96e3-4d1a-4236-b042-81c94c49000c&enrichSource=Y292ZXJQYWdlOzI1NjQyNDI2MDtBUzoxMDI2OTU5Njg5Njg3MDlAMTQwMTQ5NjAzNTYwNg==


6    Current Pharmaceutical Design, 2014, Vol. 20, No. 00 Karila et al. 

[36] Karila L, Reynaud M. [Cognitive disorders and chronic use of 

cannabis]. Ann Med Interne (Paris) 2003; 154 Spec No 1: S58-64. 
[37] Bedard M, Dubois S, Weaver B. The impact of cannabis on 

driving. Can J Public Health 2007; 98(1): 6-11. 
[38] Asbridge M, Poulin C, Donato A. Motor vehicle collision risk and 

driving under the influence of cannabis: evidence from adolescents 
in Atlantic Canada. Accid Anal Prev 2005; 37(6): 1025-34. 

[39] Asbridge M, Hayden JA, Cartwright JL. Acute cannabis 
consumption and motor vehicle collision risk: systematic review of 

observational studies and meta-analysis. BMJ 2012; 344: e536. 
[40] APA. Diagnostic and Statistical Manual of Mental Disorders, 

(Dsm-5). Association AP, editor: American Psychiatric Publishing; 
2013. 

[41] Dennis M, Babor TF, Roebuck MC, Donaldson J. Changing the 
focus: the case for recognizing and treating cannabis use disorders. 

Addiction 2002; 97 Suppl 1: 4-15. 
[42] Ream GL, Benoit E, Johnson BD, Dunlap E. Smoking tobacco 

along with marijuana increases symptoms of cannabis dependence. 
Drug Alcohol Depend 2008; 95(3): 199-208. 

[43] APA. Diagnostic and statistical manual of mental disorders - Fifth 
Edition (DSM-5) - American Psychiatric Publishing, Washington 

DC 2013. 
[44] Budney AJ, Hughes JR. The cannabis withdrawal syndrome. Curr 

Opin Psychiatry 2006; 19(3): 233-8. 
[45] Smith NT. A review of the published literature into cannabis 

withdrawal symptoms in human users. Addiction 2002; 97(6): 621-
32. 

[46] Gorelick DA, Levin KH, Copersino ML, et al. Diagnostic criteria 
for cannabis withdrawal syndrome. Drug Alcohol Depend 2012; 

123(1-3): 141-7. 
[47] Budney AJ, Hughes JR, Moore BA, Vandrey R. Review of the 

validity and significance of cannabis withdrawal syndrome. Am J 
Psychiatry 2004; 161(11): 1967-77. 

[48] Allsop DJ, Copeland J, Norberg MM, et al. Quantifying the clinical 
significance of cannabis withdrawal. PLoS One 2012; 7(9): 

e44864. 
[49] Grover S, Basu D. Cannabis and psychopathology : update 2004. 

Indian J Psychiatry 2004; 46(4): 299-309. 
[50] Negrete JC, Knapp WP, Douglas DE, Smith WB. Cannabis affects 

the severity of schizophrenic symptoms: results of a clinical survey. 
Psychol Med 1986; 16(3): 515-20. 

[51] Moran C. Depersonalization and agoraphobia associated with 
marijuana use. Br J Med Psychol 1986; 59 ( Pt 2): 187-96. 

[52] Spiegel D, Loewenstein RJ, Lewis-Fernandez R, et al. Dissociative 
disorders in DSM-5. Depress Anxiety 2011; 28(12): E17-45. 

[53] Szymanski H. Prolonged depersonalisation after marijuana use. Am 
J Psychiatry 1981; 138: 231-3. 

[54] Keshavan M, Lishman W. Prolonged Depersonalization Following 
Cannabis Abuse. British Journal of Addiction 1986; 81(1): 140-2. 

[55] Di Forti M, Morrison PD, Butt A, Murray RM. Cannabis use and 
psychiatric and cogitive disorders: the chicken or the egg? Curr 

Opin Psychiatry 2007; 20(3): 228-34. 
[56] Winklbaur B, Ebner N, Sachs G, Thau K, Fischer G. Substance 

abuse in patients with schizophrenia. Dialogues Clin Neurosci 
2006; 8(1): 37-43. 

[57] Lev-Ran S, Le Foll B, McKenzie K, George TP, Rehm J. Cannabis 
use and cannabis use disorders among individuals with mental 

illness. Compr Psychiatry 2013 Jan 30. 
[58] Hayatbakhsh MR, McGee TR, Bor W, Najman JM, Jamrozik K, 

Mamun AA. Child and adolescent externalizing behavior and 
cannabis use disorders in early adulthood: an Australian 

prospective birth cohort study. Addict Behav 2008; 33(3): 422-38. 
[59] Wittchen HU, Frohlich C, Behrendt S, et al. Cannabis use and 

cannabis use disorders and their relationship to mental disorders: a 
10-year prospective-longitudinal community study in adolescents. 

Drug Alcohol Depend 2007; 88 Suppl 1: S60-70. 
[60] Zullino DF, Rathelot T, Khazaal Y. Cannabis and psychosis. 

Lancet 2007; 370(9598): 1540. 
[61] Zammit S, Moore TH, Lingford-Hughes A, et al. Effects of 

cannabis use on outcomes of psychotic disorders: systematic 
review. Br J Psychiatry 2008; 193(5): 357-63. 

[62] Casadio P, Fernandes C, Murray RM, Di Forti M. Cannabis use in 
young people: the risk for schizophrenia. Neurosci Biobehav Rev 

2011; 35(8): 1779-87. 

[63] Shrivastava A, Johnston M, Terpstra K, Bureau Y. Pathways to 

Psychosis in Cannabis Abuse. Clin Schizophr Relat Psychoses 
2013; 14: 1-18. 

[64] Kuepper R, van Os J, Lieb R, Wittchen HU, Henquet C. Do 
cannabis and urbanicity co-participate in causing psychosis? 

Evidence from a 10-year follow-up cohort study. Psychol Med 
2011; 41(10): 2121-9. 

[65] Kuepper R, van Os J, Lieb R, Wittchen HU, Hofler M, Henquet C. 
Continued cannabis use and risk of incidence and persistence of 

psychotic symptoms: 10 year follow-up cohort study. BMJ 2011; 
342: d738. 

[66] Large M, Sharma S, Compton MT, Slade T, Nielssen O. Cannabis 
use and earlier onset of psychosis: a systematic meta-analysis. Arch 

Gen Psychiatry 2011; 68(6): 555-61. 
[67] Koskinen J, Lohonen J, Koponen H, Isohanni M, Miettunen J. Rate 

of cannabis use disorders in clinical samples of patients with 
schizophrenia: a meta-analysis. Schizophr Bull 2010; 36(6): 1115-

30. 
[68] Myles N, Newall H, Nielssen O, Large M. The association between 

cannabis use and earlier age at onset of schizophrenia and other 
psychoses: meta-analysis of possible confounding factors. Curr 

Pharm Des 2012; 18(32): 5055-69. 
[69] Evins AE, Green AI, Kane JM, Murray RM. The effect of 

marijuana use on the risk for schizophrenia. J Clin Psychiatry 2012; 
73(11): 1463-8. 

[70] Reece AS. Chronic toxicology of cannabis. Clin Toxicol (Phila) 
2009; 47(6): 517-24. 

[71] Price C, Hemmingsson T, Lewis G, Zammit S, Allebeck P. 
Cannabis and suicide: longitudinal study. Br J Psychiatry 2009; 

195(6): 492-7. 
[72] Serafini G, Pompili M, Innamorati M, Rihmer Z, Sher L, Girardi P. 

Can cannabis increase the suicide risk in psychosis? A critical 
review. Curr Pharm Des 2012; 18(32): 5165-87. 

[73] Crippa JA, Zuardi AW, Martin-Santos R, et al. Cannabis and 
anxiety: a critical review of the evidence. Hum Psychopharmacol 

2009; 24(7): 515-23. 
[74] Buckner JD, Schmidt NB, Bobadilla L, Taylor J. Social anxiety and 

problematic cannabis use: evaluating the moderating role of stress 
reactivity and perceived coping. Behav Res Ther 2006; 44(7): 

1007-15. 
[75] Buckner J, Schmidt N, Lang A, et al. Specificity of social anxiety 

disorder as a risk factor for alcohol and cannabis dependence. J 
Psychiatr Res, 2008; 42(3): 230-9. 

[76] Lev-Ran S, Le Foll B, McKenzie K, George TP, Rehm J. Bipolar 
disorder and co-occurring cannabis use disorders: Characteristics, 

co-morbidities and clinical correlates. Psychiatry Res 2013 Jan 9. 
[77] Iversen L. Long-term effects of exposure to cannabis. Curr Opin 

Pharmacol 2005; 5(1): 69-72. 
[78] Pope HG, Jr., Gruber AJ, Yurgelun-Todd D. Residual 

neuropsychologic effects of cannabis. Curr Psychiatry Rep 2001; 
3(6): 507-12. 

[79] Pope HG, Jr., Gruber AJ, Hudson JI, Huestis MA, Yurgelun-Todd 
D. Cognitive measures in long-term cannabis users. J Clin 

Pharmacol 2002; 42(11 Suppl): 41S-7S. 
[80] Pope HG, Jr., Gruber AJ, Hudson JI, Cohane G, Huestis MA, 

Yurgelun-Todd D. Early-onset cannabis use and cognitive deficits: 
what is the nature of the association? Drug Alcohol Depend 2003; 

69(3): 303-10. 
[81] Solowij N. Do cognitive impairments recover following cessation 

of cannabis use? Life Sci 1995; 56(23-24): 2119-26. 
[82] Meier MH, Caspi A, Ambler A, Harrington H, Houts R, Keefe RS, 

et al. Persistent cannabis users show neuropsychological decline 
from childhood to midlife. Proc Natl Acad Sci U S A 2012; 

109(40): E2657-64. 
[83] Solowij N, Pesa N. [Cognitive abnormalities and cannabis use]. 

Rev Bras Psiquiatr 2010; 32 Suppl 1: S31-40. 
[84] Tait RJ, Mackinnon A, Christensen H. Cannabis use and cognitive 

function: 8-year trajectory in a young adult cohort. Addiction 2011; 
106(12): 2195-203. 

[85] Crean RD, Crane NA, Mason BJ. An evidence based review of 
acute and long-term effects of cannabis use on executive cognitive 

functions. J Addict Med 2011; 5(1): 1-8. 
[86] Pope HG, Jr., Gruber AJ, Hudson JI, Huestis MA, Yurgelun-Todd 

D. Neuropsychological performance in long-term cannabis users. 
Arch Gen Psychiatry 2001; 58(10): 909-15. 



Acute and Long-Term Effects of Cannabis Use Current Pharmaceutical Design, 2014, Vol. 20, No. 00    7 

[87] Grant J, Chamberlain S, Schreiber L, Odlaug B. 

Neuropsychological deficits associated with cannabis use in young 
adults. Drug Alcohol Depend 2012 121((1-2)): 159-62. 

[88] Bolla KI, Eldreth DA, Matochik JA, Cadet JL. Neural substrates of 
faulty decision-making in abstinent marijuana users. Neuroimage 

2005; 26(2): 480-92. 
[89] Schreiner AM, Dunn ME. Residual effects of cannabis use on 

neurocognitive performance after prolonged abstinence: a meta-
analysis. Exp Clin Psychopharmacol 2012; 20(5): 420-9. 

[90] Rawal SY, Tatakis DN, Tipton DA. Periodontal and oral 
manifestations of marijuana use. J Tenn Dent Assoc 2012; 92(2): 

26-31; quiz -2. 
[91] Hezode C, Roudot-Thoraval F, Nguyen S, et al. Daily cannabis 

smoking as a risk factor for progression of fibrosis in chronic 
hepatitis C. Hepatology 2005; 42(1): 63-71. 

[92] Galli JA, Sawaya RA, Friedenberg FK. Cannabinoid hyperemesis 
syndrome. Curr Drug Abuse Rev 2011; 4(4): 241-9. 

[93] Nicolson SE, Denysenko L, Mulcare JL, Vito JP, Chabon B. 
Cannabinoid hyperemesis syndrome: a case series and review of 

previous reports. Psychosomatics 2012; 53(3): 212-9. 
[94] Sontineni SP, Chaudhary S, Sontineni V, Lanspa SJ. Cannabinoid 

hyperemesis syndrome: clinical diagnosis of an underrecognised 
manifestation of chronic cannabis abuse. World J Gastroenterol 

2009; 15(10): 1264-6. 
[95] Lee MH, Hancox RJ. Effects of smoking cannabis on lung 

function. Expert Rev Respir Med 2011; 5(4): 537-46; quiz 47. 
[96] Tessmer A, Berlin N, Sussman G, Leader N, Chung EC, Beezhold 

D. Hypersensitivity reactions to marijuana. Ann Allergy Asthma 
Immunol 2012; 108(4): 282-4. 

[97] Van Hoozen BE, Cross CE. Marijuana. Respiratory tract effects. 
Clin Rev Allergy Immunol 1997; 15(3): 243-69. 

[98] Tetrault JM, Crothers K, Moore BA, Mehra R, Concato J, Fiellin 
DA. Effects of marijuana smoking on pulmonary function and 

respiratory complications: a systematic review. Arch Intern Med 
2007; 167(3): 221-8. 

[99] Hancox RJ, Poulton R, Ely M, et al. Effects of cannabis on lung 
function: a population-based cohort study. Eur Respir J 2010; 

35(1): 42-7. 
[100] Reid PT, Macleod J, Robertson JR. Cannabis and the lung. J R Coll 

Physicians Edinb 2010; 40(4): 328-3; quiz 33-4. 
[101] Brambilla C, Colonna M. Cannabis: the next villain on the lung 

cancer battlefield? Eur Respir J 2008; 31(2): 227-8. 
[102] Aldington S, Harwood M, Cox B, et al. Cannabis use and risk of 

lung cancer: a case-control study. Eur Respir J 2008; 31(2): 280-6. 
[103] Pratap B, Korniyenko A. Toxic effects of marijuana on the 

cardiovascular system. Cardiovasc Toxicol 2012; 12(2): 143-8. 
[104] Jones RT. Cardiovascular system effects of marijuana. J Clin 

Pharmacol 2002; 42(11 Suppl): 58S-63S. 

[105] Singh NN, Pan Y, Muengtaweeponsa S, Geller TJ, Cruz-Flores S. 

Cannabis-related stroke: case series and review of literature. J 
Stroke Cerebrovasc Dis 2012; 21(7): 555-60. 

[106] Cottencin O, Karila L, Lambert M, et al. Cannabis arteritis: review 
of the literature. J Addict Med 2010; 4(4): 191-6. 

[107] Tennstedt D, Saint-Remy A. Cannabis and skin diseases. Eur J 
Dermatol 2011; 21(1): 5-11. 

[108] Muniyappa R, Sable S, Ouwerkerk R, et al. Metabolic Effects of 
Chronic Cannabis Smoking. Diabetes Care 2013 Mar 25. 

[109] Bonnet U. Chronic cannabis abuse, delta-9-tetrahydrocannabinol 
and thyroid function. Pharmacopsychiatry 2013; 46(1): 35-6. 

[110] Bari M, Battista N, Pirazzi V, Maccarrone M. The manifold actions 
of endocannabinoids on female and male reproductive events. 

Front Biosci 2011; 16: 498-516. 
[111] Hayatbakhsh MR, Flenady VJ, Gibbons KS, et al. Birth outcomes 

associated with cannabis use before and during pregnancy. Pediatr 
Res 2012; 71(2): 215-9. 

[112] Wu CS, Jew CP, Lu HC. Lasting impacts of prenatal cannabis 
exposure and the role of endogenous cannabinoids in the 

developing brain. Future Neurol 2011; 6(4): 459-80. 
[113] Karila L, Cazas O, Danel T, Reynaud M. [Short- and long-term 

consequences of prenatal exposure to cannabis]. J Gynecol Obstet 
Biol Reprod (Paris) 2006; 35(1): 62-70. 

[114] Gray KA, Day NL, Leech S, Richardson GA. Prenatal marijuana 
exposure: effect on child depressive symptoms at ten years of age. 

Neurotoxicol Teratol 2005; 27(3): 439-48. 
[115] Gray TR, Eiden RD, Leonard KE, Connors GJ, Shisler S, Huestis 

MA. Identifying prenatal cannabis exposure and effects of 
concurrent tobacco exposure on neonatal growth. Clin Chem 2010; 

56(9): 1442-50. 
[116] Feng BJ, Khyatti M, Ben-Ayoub W, et al. Cannabis, tobacco and 

domestic fumes intake are associated with nasopharyngeal 
carcinoma in North Africa. Br J Cancer 2009; 101(7): 1207-12. 

[117] Aldington S, Williams M, Nowitz M, et al. Effects of cannabis on 
pulmonary structure, function and symptoms. Thorax 2007; 62(12): 

1058-63. 
[118] Voirin N, Berthiller J, Benhaim-Luzon V, et al. Risk of lung cancer 

and past use of cannabis in Tunisia. J Thorac Oncol 2006; 1(6): 
577-9. 

[119] Berthiller J, Straif K, Boniol M, et al. Cannabis smoking and risk 
of lung cancer in men: a pooled analysis of three studies in 

Maghreb. J Thorac Oncol 2008; 3(12): 1398-403. 
[120] Aldington S, Harwood M, Cox B, et al. Cannabis use and cancer of 

the head and neck: case-control study. Otolaryngol Head Neck 
Surg 2008; 138(3): 374-80. 

[121] Calabria B, Degenhardt L, Hall W, Lynskey M. Does cannabis use 
increase the risk of death? Systematic review of epidemiological 

evidence on adverse effects of cannabis use. Drug Alcohol Rev 
2010; 29(3): 318-30. 

 

Received: July 15, 2013        Accepted: August 26, 2013 




