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HISTORY
‘Cannabis preparations are obtained from the plant Cannabis sativa.
Tii¢ cannabis plant has been used by humans in China, India, and the
‘Middle East for approximately 8,000 years for its fiber and as a
gdicinial agent. Cannabis was introduced to Eurapeans in the 19th
itury via Napoleon’s troops returning from Egypt and to Britain
for "r_hcdica] use by a surgeon who had served in India. Cannabis was
ostly used in Europe for fiber and to a lesser extent for therapeutic
urpases. There was some recreational use in the Parisian bohemian
demimonde in the late 19th century.
Recreational cannabis use was introduced to the United States in
‘the.1930s from Mexico and spread via jazz musicians to cities in the
rilieastern United States. Its use was banned in the United States
1038 and in most other countries by international drug control
aties in 1961, It was used in bohermian circles in the United States
in‘the 19405 and 1950s before gradually being disseminated to the
er U.S. youth population in the late 1960s and through the 1970s
d 1980s. Tts use was disseminated via movies, media, and popular
tilture to many other developed countries in the 1970s and 1980s.
Cannabis use is still iliegal in most developed societies, but it has
me a common feature of youth culture, with a declining age of
st.Use among more recent birth cohorts. Cannabis is the most
dely used illicit drug worldwide (with approximately 150 million
01 3.7 percent of the world’s population 15 years of age and
er). It is the fourth most commonly used psychoactive drug in the
ited States after caffeine, alcohol, and nicotine,

cannabis plant occurs in male and female forms, The female

0 tontains the highest concentrations of more than 60 cannab-
ingigs, substances that are unique to the plant. The one that is pri-
‘_"{I}' tesponsible for the psychoactive effects that are sought by
*nnnbis users i Ag-tetrahydrocannabinol (THC). THC is found in a

N that covers the flowering tops and upper leaves of the female

Lant; Most of the other cannabinoids are either inactive or only
8Ly dctive, although they may interact with THC.

1e.most common cannabis preparations are marijuana, hashish,
Ak oil, Marijuana is prepared from the dried flowering fops
£aves of the plant. Its potency depends on the growing condi-
U the genetic characteristics of the plant, the ratio of THC to
t Cannabinoids, and the part of the plant that is used. The flower-
PS Bave the highest THC concentration, with much lower con-
tons in the leaves, stems, and seeds. Varieties of cannabis
aled for hemp fiber usually contain very low levels of THC,

"_‘_-bis Plants may be grown to maximize their THC production
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by the “sinsemilla” method, in which only female plants are grown
together.

The concentration of THC in marijuana may range from 0.5 to
5.0 percent, whereas the sinsemilla variety may contzin 7 to 14 per-
cent THC. The potency of marijuana preparations being sold in the
United States has probably increased during the past several
decades, although it has not increased 30-fold, as has been claimed
in the popular media. Hashish, or hash, consists of dried cannabig
resin. It may be light brown to almost black and may contain
between 2 and 8 percent THC. Hash oil is obtained by extracting
THC from hashish (or marijuana) in oil. Its color may range from
clear to pale yellow~green through brown to black. The concentra-
tion of the THC in hash oil is between 15 and 20 percert.

METHODS OF USE

Cannabis is typically smoked as marijuana in a hand-rolled cigarette
or “joint,” which may include tobacco to assist burning. A waler
pipe, or "bong,” is an increasingly popular way of using all cannabis
preparations, Hashish may be mixed with tobacco and smoked as a
joint or smoked in a pipe with or without tobacco. Because hash oil
is extremely potent, a few drops may be applied to a cigarette or a
joint or to the mixture in a pipe or the oil can be heated and the
vapors inhaled. Whatever preparation or method of smoking is used,
smokers typically inhale deeply and hold their breath to ensure max-
imum absarption of THC by the lungs.

The oral route of administration may also be used. Hashish may be
cooked in foods and eaten. In experimental research, THC dissolved
in sesame of! js swallowed in gelatin capsules, In India, cannabis may
be consumed in the form of “bhang,” a tea brewed from the leaves and
stems of the plant, Cannabis does not lend itself to injection because
THC does not dissolve in water, All but a handful of cannabis users in
developed societies smoke cannabis. The chemistry and pharmacol-
ogy of cannabis dictate that it be smoked. Given the preponderance of
smoking as the route of administration, the reader should assume that,
unless otherwise stated, cannabis is smoked,

Comparative Nosology There is a distinction between the
use and problematic use of cannabis. The existence of a dependence
syndrome, and the nature of problematic cannabis use, has been an
area of relatively recent research and a matter of some debate. The
mast recent editions of the two major diagnostic classification sys-
fems, tenth revision of the Inrernational Statistical Classification of
Diseases and Related Health Problems (ACD-10} and the revised
fourth edition of the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-IV-TR), have both included categories (harmful use and
abuse, respectively) that attempt to encapsulate problematic use that
does not satisfy criterfa for dependence but which is causing the user
harm. Both classification systems have a definition of cannabis depen-
dence, which is characterized by marked distress resuliing by a recur-
ring cluster of problems related to cannabis use that reflect impaired
centrol over cannabis use despite the harms such use may be causing.

Research has suggested that ICD-10 and DSM-IV-TR classifica-
tion systems agree extremely well in their identification of cases of
cannabis dependence. However, each of the diagnostic systems dif-
fers slightly in their criteria for harmful use/abuse, and this is
reflected in poorer agreement between the two systems on the classi-
fication of cases with respect to this diagnosis.

Epidemiology of Cannabis Use  In the United States, two
mgjor surveys of illicit drug use have been undertaken since the
carly 1970s. The Monitoring The Future project has surveyed




11. Substance-Related Disorders

1212

Table 11,5-1
Prevalence of Cannabis Use per 100 per Year
According to the U.S. National Household Survey on

Table 11.5-3
Prevalence of Cannabis Use per 100 per Year in the
2001 U.5. Monitoring the Future Suwey

Drug Abus? (2000) Lifeime  Past 12 Past Mo Past Mg'
Age (Yrs) Lifetime Use  Past 12 Mos Use  Past Mo Use Age Use Mos Use  Use Daily Use -
12-17 18.3 13.4 7.2 Bthgrade (12 yrs} 204 15.4 9.2 1.3
18-25 45,7 23.7 13.6 10th grade (14 yrs)~ 40.1 32.7 19.8 4.5
26+ 14.4 5.0 3.0 12th grade (18 yrs)  49.0 37.0 22.4 5.8
Total 342 8.3 4.8 College 51.2 34.0 20.0 4.6
19-28 yrs 55.1 27.9 16.1 42

natienwide samples of high school seniors, college students, and
young adults annually since 1975, The National Household Survey
on Drug Abuse (sponsored by the National Institute oa Drug Abuse
[NIDA]) has surveyed household samples of adults throughout the
United States since 1972,

NIDA has surveyed approximately 2,000 people 2 years of age
and older in randomly selected households throughout the United
States every 2 to 3 years since 1972, The survey has been conducted
annually since 1991 with a sample of more than 30,000 participants.

In 2000, 34 percent of the U.S. national sample reported that they
had used cannabis, 8 percent had used in the past year, and 3 percent
were current users (Table 11.5-1). Lifetime use inereased from 18
percent among those aged 12 to [7 years to 46 percent among those
aged 26 to 34 years before declining to 34 percent among those older
than the age of 35 years. Rates of discontinuation of use were high:
More than two-thirds of men and three-fourths of women who had
used cannabis at some time in their lives had nat used it in the fast
year. Monthly cannabis use was more common among men (19 per-
cent) than women (13 percent) and most comunon ameng those aged
18 to 25 years (14 percent) {Table 11.5-1).

The NIDA househeld survey series from 1974 to 2000 (Table
11.5-2) shows that rates of past-month cannasbis use increased
throughout the 1970s, peaked in 1979, and declined steadily
throughout the 1980s 1o reach their lowest level in 1992 before
increasing again in 1995,

In the Monitoring the Future project, the prevalence of cannabis
use has been estimated among secondary school students, college
students, and young adults (Table 11.5-3). Since 19753, approxi-
mately 15,000 high school seniors have been surveyed. The samples
of college students and young adults who are surveyed each year
represent a sample of those who were originally surveyed as high
school seniors (approximately 14 percent) and have been followed
up every 2 years. Since 1991, national samples of eighth- and tenth-
grade students have also been annually surveyed.

In the 2000 survey, lifetime cannabis use increased with each
older age group, but use in the past year reached a platean in the 1§
(last year of high school) to 28-year age group. Daily use peaked g
18 years of age, with 6 percent of high school seniors and 4.2 pier-
cent of 19- to 28-year-olds reporting daily cannabis use, This i
much lower than the 11 percent of high school seniors in the peak
year of 1978 who reported such use.

In 1982, 21 percent of the 12th graders reporied that they lnd
smoked cannabis daily for | month or more. This decreased io § per-
cent by 1992, Daily use has been consistently higher among mal
than females and among those not planaing to attend college. More
than one-half of those who were daily users by 18 years of age bcg_
this pattern of heavy use by 16 years of age. :

There have been long waves of consumption in cannabm use'
among American adolescents since 1975. Among 18-year-olds, lift
time prevalence peaked at 65 percent in 1980, then fell by near[y'
one-half by the early [990s. Use in the past year peaked at 51 per:
cent in 1979 and fell to 22 percent by 1992. The rate of discontin
ing use also decreased (Table 11.5-4), with few of thoge who'l
used cannabis ten or more times ceasing use by 18 years of age..
Most of those who ceased cannabis use had not had a great deal of
experience with cannabis. The time trends in cannabis use were di
ferent from those of other drugs, suggesting that the changes m ca
nabis use reflected factors specific to that drug, Whereas most usets:
of other illicit drugs also had used cannabis, trends in the use:
other illicit drugs were independent of the cannabis-use trends,

After more then a decade of decreasing rates of cannabis u.
among American secondary students, the 1992 and 1993_SL1'?V33_Y5.
showed that cannabis use began to increase sharply among eig_h_.
tenth, and 12th graders and, to a lesser exteni, among college 5
dents and young adults. There was an increasing initiation rate ?lﬂ.‘i
higher rate of continued use. Lloyd Johnston and colleagues have:
argued that changes in beliefs about the risks of cannabis use Wert:
responsible for the reduction in use between 1979 and 1991 gndf

Table 11.5-2

Trends in Past Month Cannabis Use (U.S. National Household Survey on Drug Abuse 1974 to 2000)
Age _
(Yrs) 1974 1576 1977 1979 1985 1988 1990 1992 1995 19546 1999 2000

. 7
12-17 12.0 12.3 16.6 16.3 13.2 B.1 7.1 5.3 10.9 9.0 7.2 7
18-25 252 25.0 27.4 ig.0 25.3 17.9 15.0 13.1 14.2 15.6 14.2 1_3'6 :
26+ 2.0 35 3.3 - — - — — — — 2.8 3.0.
2634 — — e 20.8 231 14.7 0.9 114 8.3 8.4 — ’
A5+ — o —_ 2.8 2.3 3.1 25 2.8 2.9 - :
__._—-—-_-"—"

Nate: Mumbaers are per 100 per year.




Table 17.5-4
Trends in Cannabis tse among Those in Year 12 (U).5,
Monitoring the Future Study 1999)

Discontinuation Rate
among Those Who Had
Used Cannahis

Lifefime Past 12
Year Use Mas Use Ever 10+ Times
1975 47 40 15 4
1980 60 49 19 5
985 54 41 25 8
1990 41 27 34 12
1992 33 22 33 1

1993 45 36 20 a

‘Npte: Mumbers are per 100 per year.

the increase in use since 1992, They reporled a strong negative cor-
fi:l_mion over time between the rates of cannabis use and the per-
ceived risk of using cannabis and peer disappraval of use. Between
:1'9’79'_'and 1992, a marked increase in perceived risk and a smaller
c_;re_:a_sa in personal disapproval of use preceded a large decrease in
&5 of use. Johnston et al. attributed the sharp uptern in cannabis
wse after 1992 to a preceding decline in perceived risk,
Dr_ﬂy a small proportion of cannabis users use the drug for several
ars or more. The daily or near-daily use pattern over a period of
vears is the pattern with the greatest risk of experiencing adverse
h and psychological consequences. Daily cannabis users are
re likely to be male and less well educated; they are also more
ly fo regularly use alcohol and to have experimented with a vari-
ety of other illicit drugs, including amphetamine and other psycho-
stimulants, hallucinogens, sedatives, and opioids,

r'::félates of Cannabis Use

B€  First use of cannabis typically begins in the teens, and the
Est rates of use occur in the early 20s. Rates of cannabis use
nin. relatively high during the early 20s but decline thereafter.
‘majority of young adults who experiment with cannabis have
L 50 by 18 years of age and rates of use decline steadily from the
0s into the early 30s,

ender Rates of cannabis use in the lifetime, the past year, and
Week are consistently higher among men than women. Daily
-L[-l?ng-lerm daily use are much more common among men,

'.‘.Com?_ A positive relationship has been found between
__Il; adolescence and early adult life and cannabis use, with
"MINg more money more likely to report cannabis use. In the
tes, daily cannabis use js positively correlated with
houzs worked on a paid job.

£l

conomic Status  The relationship between cannabis

Oecanomic statug {3ES) is weak. Higher rates of can-
¢ Sometimes found among lower SES individuals, but in
tw.?__d_ﬂca_d{:s, there has been no relationship between par-
: _“_01'} and cannabis yge among 12th-grade students in the
mes’--_‘_"?’ith the exception that the group with lowest parental
-afi slightly Tower cannabis use than the others, That dif-
- b.? _belter explained by differences in income during
Tather than by social class,
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Ethnicity Information on the relationship between ethnicity
and cannabis use is limited. Ethnic differences in one country may
not generalize to others, and small sample sizes ofien make ethnic
comparisons unreliable. Even in the very large Monitoring the
Future survey, samples from several years have to be combined to
make reliable comparisans between the three largest ethnic groups.
These show that black students have lower rates of use in all grades
than white or Hispanic students, Hispanics, on the other hand, tend
to have the highest rates of use in the early grades, before the rates of
school drop-out increase.

Availability In general, the more freely available a drug is,
the higher its use in the population. This hypothesis has been broadly
supported in the case of alcohol consumption, in which the larger the
number of licensed outlets and the longer the hours of trading, the
higher the levels of community alcchol consumption and alcohol-
related problems. There is very little evidence to rigorously test this
hypethesis in the case of cannabis use. Self-reports from Surveys on
how easy it is to obtain cannabis have shown very little change over
long periods during which rates of cannabis use have increased and
decreased in the United States.

Pharmacology of Cannabinoids Laboratory rescarch on
animals and humans has demonstrated that the primary psycheactive
canstituent in cannabis is THC and its metabolites. THC acts on spe-
cific receptors or molecules in the brain and immune system. These
receplors are found in areas of the brain that underlie the psychoactive
and other effects of cannabis use. Two “endogenous,” or naturally
oceurring, molecules have been discovered in the brain and body that
bind to the cannabinoid receptor and mimic the action of THC.

A typical joint of between 0.5 and 1.0 g of cannabis plant con-
tains between 5 and 150 mg of THC. Twenty to 70 percent of the
THC is found in the smoke that reaches the lungs; the rest is burnt
and lost in side-stream smoke. Only 5 to 24 percent of THC in the
Joint reaches the bloodstream when cannabis is smoked. Two 1o 3
mg of THC produces a brief high in an occasional user, and a single
joint may provide enough THC for two or three such individuals, A
heavy cannabis smoker may use five or more joints per day, whereas
heavy users in Jamaica, for example, may consume up to 420 mg of
THC per day,

Different methods of using cannabis lead to differing absorption,
metabolism, and excretion of THC, When smoked, THC is absorbed
from the lungs into the bloodstream within minutes. It is first metabo-
lized in the lungs and then in the liver. The metabolite 9-carbpxy-THC
is detected in blood within minutes of smoking. Peak blood levels of
THC are usually reached within 10 minules of smoking and decrease
to approximately 5 to 10 percent of their initial level within I hour.
This rapid dectine reflects the rapid conversion of THC tg its metabo-
lites and the distribution of THC to fatty tissues, including the brajn,

When swallowed, THC takes 1 to 3 hours to enter the blood-
streamn, defaying the enset of psychoactive effects, Another metabo-
lite, 11-hydroxy-THC, which is 20 percent more potent than THC, is
found in high concentrations after being swallowed.

THC and its metabolites are highly fat soluble, so they may
remain in the fatty tissues of the body for long periods. THC and its
metabolites accumulate in the body because of their slow rate of
clearance. They may be detected in the blood for several days and
traces may persist for several weeks, THC may be stored in bady fat
for more than 28 days.

1t has been claimed that the medical literature underestimnates the
adverse health effects of cannabis because it is based on research
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conducted on less potent forms of cannabis than have hecome avail-
able in the past decade. The evidence suggests that the average
potency of cannabis has increased but not to the extent often
claimed. Changes in patterns of cannabis use, with earlier age of first
use and more regular use of more potent forms of cannabis, have
prabably been more important in increasing average dose of THC
than any increase in the THC content of cannabis plants.

DIAGNOSTIC AND CLINICAL FEATURES

Cannabis Dependence  For much of the 1960s and 1970s,
cannabis was not regarded as a drug of dependence because it did not
seem {o produce tolerance or a withdrawal syndrome such as that seen
in alcohol and opioid dependence. Views changed in the late 1970s and
early 1980s with the adoption of a broader conception of drug depen-
dence. This new conception reduced the emphasis on tolerance and
withdrawal and placed more emphasis on the compulsion to use, a nar-
rowing of the drug-using repertoire, rapid reinstatement of dependence
after abstinence, and the high salience of drug use in the user's life.

Drug Dependence in DSM-IV-TR  “The essential feature
of Substance Dependence is a cluster of cognitive, behavioral and
physiologic symptoms indicating that the individual continues use of
the substance despite significant substance-related problems.” A diag-
nosis of substance dependence is made if three or more of the follow-
ing criteria occur at any time in the same 12-month period:

Tolerance, as defined by either of the following:

Need for markedly increased amounts of the substance to achieve
intoxication or desired effect

Markedly diminished effect with continued use or the same
amount of the substance

Withdrawal, as manifested by either of the following:

The characteristic withdrawal syndrome for the substance
The same (or closely related) substance js taken to relieve or avoid
withdrawal symptoms

The substance is often taken in larger amounts or aver a longer
perfod than was intended,

There is a persistent desire or unsuccessful efforts to cut down or
control substance use,

A great deal of ime is spent in activities necessary to obtain the sub-
stance (e.g., visiting multiple doctors, driving long distances), use
the substance (e.g., chain smoking), or recover from its effects,

Important sacial, occupational, or recreational activities are given
up or reduced because of substance use,

The substance use is continued despite knowledge of having a per-
sistent or recurrent physical or psychological problem that is
likely to have been caused or exacerbated by the substance.

DSM-IV-TR substance abuse is defined as:

A. A maladaptive pattern of substance use leading to clinicaily sig-
nificant impaitment or distress, as manifested by one (or more) of
the following, occurring within a 12-month period;

Recurrent substance use resulting in failure to fulfill major role
obligations at work, school, or home

Recurrent substance use in situations in which it is physicalty
hazardous (e.g., driving while intoxicated)

Recurrent substance-related legal problems

Continued substance use despite having persistent or recurrent
soctal or interpersonal problems caused or exacerbated by the
effects of the substance

B. The symptams have not met criteria for substance dependence.

The Epidemiological Catchment Area (ECA
that 4.4 percent of the U.S. population had a diagnosis of can
abuse or dependence according to DSM-ITT criteria, oﬁg_ﬂum
those with lifetime cannabis abuse or dependence {3811&:
reported problems with cannabis use in the Jast year, Menha
higher risk of cannabis dependence than women, with the- h!gh
risk among 18- to 29-year-olds. T

The most common symptoms reported by those who fere
nabis dependent were requiring larger amounts (21 percent),"ﬁag;
psychotogical (21 percent) or social (17 percent) problems a{ui{mm
to cannabis, and inability {0 reduce use (3 percent). Few repon
health problems (3 percent) or withdrawal sickness (3 percent);
veys using similar methods to the ECA have produced similar
mates of the rate of cannabis dependence in Canada and New Zeﬁiam

The National Comorbidity Survey (NCS) conducted i
United States between 1990 and 1992 found that 4.2 percent’y
adults met DSM-III-R eriteria for cannabis dependence at SOmE i,
in their lives. The proportion of people who had ever ysed cannahis
who met criteria for cannabis dependence was 9 percent.

) study g

Risk of Cannabis Dependence People who usé cannahig
daily over weeks to months are most iikely to become de:'p{':'n'd:e.
Approximately one in three daily cannabis users meet DEMIII @
teria for dependence. The risk of dependence among less frequent
users of cannabis is lower. In the ECA study, 17 percent of those
who used cannabis more than five times met DSM-III criterid féij
dependence at some time in their Hves, In the National Comorbidity
Study, the proportian of people who had ever used alcohol, amph
amines, cannabis, coeaine, hercin, nicotine, and sedatives Who__t'ﬁet
DSM-III-R criteria for dependence on each drug at some time s
their lives was 32 percent for nicotine, 23 percent for heroin, 15 |
cent for alcohol and cocaine, and 9 percent for cannabis. : i

These estimates suggest the following rules of thumb about the
risks of camnabis dependence. For those who have ever used can;
nabis, the risks of developing dependence are probably of the ofder
of ane chance in ten. Among those who use the drug more than a few
times, the risk of developing dependence is from one in five to one ift
three. As a rule, the more often cannabis has been used and the:
longer it has been used, the higher the risk of dependence. L

The following factors also predict a higher risk of regular involves
ment with cannabis: poor academic achievernent, deviant bf_:ha'vior_ i
childhood and adolescence, nonconformity and rebelliousness, per-
sonal distress and maladjustment, poor parental relationships, easlier -
use, and a parental history of drug and alcohol problems. '

Clinical Populations Cannabis-dependent people seek help
with cannabis-related problems in Australia, the United States,.and
Europe. In Australia, the proportion of cases in which cannabis was,
the main drug problem increased from 4 percent in 1990 to 7 pefcent
in 1995. Between 1994 and 1998, cannabis was the primary drug of -
abuse for between 11 and 26 percent of clients of treatment ﬂgﬁﬂci“fs
in the United States. Cannabis was the primary drug problem for
between 2 and 16 percent of clients attending treatment agencies in’
the Eurepean Union in 1998, o

A Swedish treatment program reported that its clients typicully
complained of unsuccessful attempts to stop or moderate use élﬂ_‘_j'
frequent (often daily) intoxication despite having adverse effects :
connected with their cannabis use. These included sleeplessness, -
depression, impaired concentration and memory, and blunting f_’f
emotions. o

Common symptoms among people seeking help 1o cease can
nabis use include an inability to stop using (93 percent), feeling bad -




about using cannabis (87 percent), procrastinating (86 percent), loss
of self-confidence {76 percent), memory loss (67 percent), and with-
drawal symptoms (51 percent). Similar experiences have been
reported among users in recent U.S. and Australian studies of inter-
ventions for problem cannabis use. In the Australian study, among
180 long-term cannabis users seeking help, the most common symp-
toms were withdrawal and use 1o relieve withdrawal.

Cannabis Intoxication The main reason why most young
people use cannabis is to experience a “high”: mild euphoria; relax-
ation and perceptual alterations, including time distortion; and the
intensification of ordinary experiences such as eating, watching
films, listening to music, and engaging in sex. When used in a social
setting, the “high” may be accompanied by infectious laughter, talk-
ativeness, and increased sociability. Cognitive changes include
impaired short-term memory and attention. These make it easy for
the user to become lost in pleasant reverie and difficult (o sustain
goal-directed mental activity, Motor skills, reaction time, motor
. coordination, and tmany forms of skilled psychomotor activity are
" impaired while the user is intoxicated.

Cannabis Intoxication Delirium  Psychotic symptoms,
* such as delusions and haflucinations, are very rare experiences that
may occur at very high doses of THC and perhaps in susceptible
. _ihdividuals at lower doses.

High doses of THC have been reported to produce visual and
auditory hallucinations, delusional ideas, and thought disorder in
narmal volunteers, In wraditional cannabis-using cultures, such as
_ India, a “cannabis psychosis” has been reported in which the symp-
toms are preceded by heavy cannabis use and remit after abstinence.

. The existence of a cannabis psychosis in Western cultures is stili
_ amatter of debate. In its favor are case series of cannabis psychoses
- and a small number of controlled studies that report characteristic
differences between the symptoms of cannabis psychoses and those
of psychoses in individuals who were not using cannabis at the time
of hospital admission. Critics of the hypothesis emphasize the falli-
bility of clinical judgments about etiology, the poorly specified crite-
. Ha used in diagnosing these psychoses, the dearth of controlled
- studies, and the striking variations in the clinical features assigned to
_cannabis psychoses.

Cannabis and Schizophrenia There is clinical and epide-
- midlogical evidence of an association between schizophrenia and
- cannabis use that suggests that cannabis use can precipitate schizo-
Phrenia or exacerbate its symptoms, But this is not the only explana-
tion of the association: People with schizophrenia may use cannabis
5 a form of self-medication, or there may be other variables that
. ®xplain both, such as cannabis use being a marker of other psychoto-
genic drug use or of vulnerability 1o schizophrenia.
.~ There is good clinical and epidemiological evidence that can-
flabis use exacerbates the symptoms of schizophrenia in affected
- Individuals. This includes the findings of a number of prospective
Studies that have controlled for confounding variables. It is also a
y _bit)!ngically plausible relationship. Psychotic disorders involve dis-
 lrbances in the dopamine meurotransmitter systems because drugs
__'-ﬂ?ﬂt-increase depamine release produce psychotic symptoms when
~ Bven in large doses, and neuroleptic drugs that reduce psychotic
- SYmptoms also reduce dopamine levels. Canaabinoids, such as THC,
ietease dopamine release.
" There is good prospective evidence from a Swedish conscript
ftudy that cannabis use precipitates schizophrenia in people who are
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vulnerable because of a personal or family history of schizophrenia.
This hypothesis is consistent with the stress-diathesis model of schizo-
phrenia in which the likelihood of developing schizophrenia is the
product of stress acting on a genetic “diathesis” to develop schizophre-
niz. The Swedish findings have recently been eonfirmed in z further
follow-up of the original cohort and in four other prospective studies
in Israel, The Netherlands, and New Zealand. All of these studies have
been able to better control for the most plausible alternative explana-
tions of the relationship between cannabis use and schizophrenia than
the original Swedish study. These studies provide strong support for
the hypothesis that cannabis use, especially early-onset use, can pre-
cipitate schizophrenia in susceptible individuals.

Although it is likely, there is very little direct evidence that
genetic vulnerability increases the risk that cannabis users develap
psychosis. In one British study, people with a history of heavy can-
nabis use who developed a psychosis were ten times more likely to
have a family history of schizophrenia than people with a psychosis
who had not used cannabis. It is difficult to identify a genetic diathe-
sis in the majority of cases of schizophreniz because 81 percent of
people with schizophreria do not have & first-degree relative with the
disorder, and 63 percent do naot have an affected first- or secand-
degree relative.

It seems likely that cannabis use can precipitate schizophrenia in
vulnerable cases, but it is more contentious whether cannabis use can
cause schizophrenia that would not otherwise have oceurred. One can-
not rule this possibility out, but it is unlikely to account for more than
a minority of cases. Most of the 274 Swedish conscripts who devel-
oped schizophrenia had not used cannabis, and, at most, 7 percent of
cases of schizophrenia could be attributed to cannabis use. Moreover,
the treated incidence of schizophrenia, and particularly of early-onset
acuie cases, has declined (or remained stable) during the 1970s and
1980s when cannabis use increased among young adults in Australia
and North America. Although there are complications in interpreting
such trends, a large reduction in treated incidence has been observed
in & nuntber of countries, #lthough cannabis use has increased.

Cannabis-Induced Anxiety Disorder Some users report
unpleasant experiences after using cannabis. These include anxiety,
panic, a fear of going mad, and depression. These are often reported
by users who are unfamiliar with the effects of cannabis and by some
patients given THC for therapeutic reasons. More experienced users
may report these effects after swallowing cannabis because its
effects may be more pronounced and of longer duration than they
usually experience after smoking.

The most immediate effect of simoking cannabis is an increasing
heart rate by 20 to 50 percent within a few minutes to one-quarter of
an hour of smoking cannabis. Changes in blood pressure also occur.
These depend on posture: Blood pressure is increased while the per-
son is sitting and decreases while they are standing. A sudden
change from lying down to standing up may produce postural
hypotension and a feeling of “light-headedness” and faintness that is
often the earliest indication of intoxication in naive users. In healthy
young users, these cardiovascular effects are unlikely to be of any
clinical significance. They may amplify anxiety if the cannabis-
induced palpitations and feeling faint are misinterpreted as symp-
toms of sericus misadventure.

Withdrawal and Tolerance Tolerance o many of the
behavioral and physiological effects of THC has been demonstrated
in humans and animals. The precise mechanisms are unknown, bu
they probably involve changes in cannabinoid receptor function.
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Early case reports of cannabis withdrawal symptoms in humans
have been supported by abstinence symptoms in laboratory studies.
Studies in clinical and nonclinical samples of long-terin cannabis
users have reported withdrawal symptoms such as anxiety, insomnia,
appetite disturbance, and depression.

Regular cannabis users who are abruptly withdrawn from can-
nabis after 2 weeks on high doses of oral THC have complained
within 6 hours of “inner unrest,” and after 12 hours, they reported
“irritability, insomnia, and restlessness,” which were also observed
by staff. These symptoms were correlated with THC dose and fre-
quency of use and were reduced after using cennabis. Similar symp-
toms have been reported during the first week of abstinence in
subjects who had received 210 mg of smoked cannabis a day for 4
weeks. Recent laboratory studies have reported withdrawal symp-
toms at much lower doses of THC given orally and by smoking. The
most common symptoms were anxiety, depression, and irritability.

A controlled prospective study has been done on withdrawal symp-
toms among chronic cannabis users who were assessed daily on vari-
ous withdrawal symptoms while in a hospital ward for 28 days, Their
ratings of mood, anxiety, depression, and irritability were compared
with those of two control groups of abstinent former heavy cannabis
users and nonusers of cannabis. During the course of the 28 days, the
chronic cannabis users showed decreases in mood and appetite;
increases in irritability, anxiety, physical tension, and physical symp-
toms; and increased scores on the Hamilton Depression and Anxiety
scales. These appeared within 24 hours and were most marked in the
first 10 days, although the increase in irritability and physical tension
persisted throughout the 28-day observation period.

Research using the cannabinoid antagonist SR 141716A (which
immediately reverses the effects of THC) has shown that a with-
drawal syndrome can be produced in rats, mice, and dogs that have
been maintained on THC. The antagonist produces compressed and
dccentuated symptoms that are much more dramatic than the milder
and mote profonged symptoms that occur under usual conditions of
human use. The relatively long half-life and complex metabolism of
cannabis may also result in a less intense withdrawal syndrome than
drugs such as opiates,

Cannabis Disorders Not Otherwise Specified

Amotivational Syndrome The evidence that chronic heavy
cannabis use produces an amotivational syndrome consists largely of
case studies. Controlled field and laboratory studies have not found
evidence for such a syndrome, although their value is limited by the
small sample sizes and limited sociodemographical characteristics
of participants of the field studies, the short periods of drug use, and
the youth, good health, and minimal demands made of the volun-
teers in the laboratory studies. If there is such a syndrome, it is a rel-
atively rare occurrence even among heavy, chronic cannabis users.
The pheromencn may be beiter explained as the result of chronic
intoxication in dependent cannabis users.

Cognitive Impairment The fact that cannabis use acutely
impairs cognitive functioning has raised the reasonable concerm that
chronic use may produce cognitive impairment, The available evidence,
however, suggests that the long-term heavy use of cannabis does not
produce any severe or grossly debilitating impairment of cognitive func-
tion, There is no evidence, for example, that it produces anything com-
parable to the cognitive impairments found in clironic heavy alcohol
drinkers; if it did, research to date should have detected it. '

There is more recent clinical and experimental evidence, however,
that the long-term use of cannabis may produce more subtle forms of

cognitive impairment in the higher cognitive functions of memaory,
attention, and organization and in the integration of complex inforpig;
tion. This evidence suggests that the longer the period of heavy can:
nabis use, the more pronounced the cognitive  impairmen;,
Nonetheless, because the impairments in performance are subtle, jf -
remains to be determined how significant they are for everyday fune.
tioning. It also remains to be investigated whether these impairments
can be reversed after an extended period of abstinence from cannabig,
A suspicion that chronic heavy cannabis use may cause grogg
structural brain damage was mised by a single poorly controlleg
study using an outmoded method of investigation, which repdﬁé&
that cannabis users had enlarged cerebral ventricles, Since then, p
number of better-controlled studies using more sophisticated 'mém; :
ods of investigation have consistently failed to demonstrate evidence:
of structural change in the brains of heavy, lang-term cannabis users.
These negative results are consistent with the evidence that any cc_)g“: g
nitive effects of chronic cannabis use are subtle and unlikely to man.
ifest as gross structural changes in the brain,

Effects on Adolescent Development  Cross-sectiona and
longitudinal studies of adolescents in the 1970s and 1980s indicate
that chronic heavy cannabis use may adversely affect adolescent .
development in a number of ways. Interpretation of this evidence i§
complicated by the fact that many of the indicators of adverse devél: -
opment that have been attributed to cannabis use precede its use g
make it more iikely that a young person will use cannabis. These
include minor delinquency, poor educational performance, nontons
formity, and poor adjustment. BEE

Among American adoleseents in the 1970s and 1980s, the typical -
sequence of initiation into drug use was that the use of alcohol ‘and -
tobaceo preceded the use of cannabis, which, in turn, preceded the.
use of hallucinogens, amphetarmnines, and the later use of heroin and
cocaine. Generally, the earier the age of first use and the greater theé
involvement with any drug in the sequence, the more likely a yoimng
person was to use the next drug in the sequence. S

The explanation of cannabis’ role in this SEQUENCE remains cof:
tested. The evidence for the hypothesis that cannabis use has 4 phar:
macological effect that increases the risk of using later drugs in the -
sequence is, at present, not compelling. More plausible hypothesés
are that the sequence of drug involvement reflects a combination of -
the early recruitment into cannabis use of nonconforming and devi=
ant adolescents who are likely to use alcohol, tobacen, and illicit |
drugs; a genetic vulnerability to become dependent on a range-of

substances; and socialization of cannabis users within an .illicit -
drug-using subculture that increases the exposure, opporiunity, .and -
encouragement to use other illicit drugs. Recent prospective studies -
that have controlled for many of these factors have failed to elimi- )
nate the apparent “gateway effect” of cannabis. L
In cross-sectional surveys of young people, cannabis use is assos =
ciated with the inability to complete a high school education. and
with job instability in young adulthood. The complication is that .
those who are most likely to use cannabis have lower academic aspi- "
rations and poorer school performance before using cannabis than:
those who do not. When these differences are taken into account; the_ :
relationship between cannabis use and educational and occupaﬁonul_
performance is much more modest. Even so, the adverse effectsﬂf'_
cannabis and other drug use on educational performance are impor--
tant because they further impair poor performance, and level of edu-
cation affects choice of occupation, level of income, choice of maté:
and quality of life. o
There is also suggestive evidence that heavy cannabis use has:

adverse effects on family formation, mental health, and involvement



in drug-refated (but not other types of} crime. In the case of each of
these outcomes, the apparently strong associations revealed in cross-
sectional data are much more modest in longitudinal studies that
control for associations between cannabis use and other variables
¢hat predict these adverse outcomes.

_ Flashbaclts There are a smalt number of case reports of can-
nabis “flashbacks™—that is, experiencing symptoms of cannabis
intoxication days or weeks after the individual last used cannabis,
Because of their rarity and the fact that many affected individuals
have also used other drugs, it is difficult to draw any conclusions
about the relationship between these symptoms and cannabis use. It
is often difficult 1o decide whether these are rare events that are coin-
cidental with cannabis use; the effects of other drugs that are ofien
taken together with cannabis; rare consequences of cannabis use that
only occur at doses that are much higher than those used recreation-
-alfy or that require unusval forms of personal vulnerability; or the
resuits of interactions between the cannabis and other drugs,

ADVERSE EFFECTS OF CANNABIS USE

Psychomotor Effects and Driving  Cannabis intoxication
“{ipairs a wide range of cognitive and behavioral functions that are
finvolved in driving an automobile or operating machinery. The
effects are generally larger, more consistent, and more persistent in
tasks that require sustained attention. Recreational doses of THC
"pmduce simifar performance impairments in laboratory tests and
-standardized driving courses to blood alcohol concentrations of
between (.07 and 0.10 percent.
It has been difficult to estimate how these impairments affect the
-rigk of being involved in motor vehicle accidents. Studies of the
effect of cannabis on driving performance on the road have found
nly modest impairments because cannabis-intoxicated drivers drive
-more slowly and take fewer risks than alcohol-intoxicated drinkers.
annabis users seem to be more aware of their psychomotor impais-
~ment than alcahol users,
“.» Cannabinoids are found in between 4 and 37 percent of blood
-samples of accident victims, but these findings are difficult to evalu-
ate for the following reasons. First, it hag been difficult to decide
Whether people with cannabinoids are overrepresented among acci-
“fent victims because it is not known how often cannabinoids are
found in the blood of people who are not involved in accidents. Sec-
-ond,.cannabinoids in blood indicate recent use, but they do not nec-
essarily mean that the driver was intoxicated at the time of the
: aceident. Third, many drivers with cannabinoids in their blood also
ave high blood alcohol levels, making it difficult to separate the
ffects of cannabis on accident risk from those of alcohol. Labora-
iry studies have suggested, however, that the separate effects of
-..1coh01 ard cannabis on psychomotor impairment and driving per-
Tormance are approximately additive.
There is recent evidence from controlled epidemiological studies
U3t cannabis users are two times more likely o be involved in motor
e.l:licle or other accidents than nonusers. This evidence is not yet as
ftong ag comparable evidence for alcohol use, for which there are
10te- case-controlled studies showing that people intoxicated by
teohol are overrepresented among accident victims. Cannabis users
0 also use alcohol are even more highly overrepresented among
e victims of motor vehicle accidents.

‘_&rdiovascular System A few minutes to one-quarter of an
Out after cannabis is smoked or swallowed, THC increases heart
r-at? by 2010 50 percent. This may last for up to 3 hours. Bloed pres-
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sure is increased while the person is sitting and decreases on stand-
ing. In healthy young users, these cardiovascular effects are unlikely
to be of any clinical significance because tolerance develops to the
effects of THC, and young, healthy hearts are only mildly stressed.
These effects may pose more of a risk to patienis with heart disease.

The acute toxicity of cannabis, and cannabinoids generally, is
very low. There are no cases of fatal cannabis poisoning in the
human medical literature. Animal studies indicate that the dose of
THC required to produce 30 percent mortality in rodents is
extremely high in comparison with other pharmaceutical and recre-
ational drugs. The lethal dose also increases as one moves up the
phylogenetic tree, suggesting that the lethal dose in humans could
not be achieved by smoking or swallowing cannabis,

The changes that cannabis causes in heart rate and blood pressure
are unlikely to harm healthy young adults, but they may be less
benign in patients with hypertension, cerebrovascular disease, and
coronary atherosclerosis in whom cannabis smoking may pose a
threat because it increases the work of the heart. The seriousness of
these effects will be determined as the cohort of chronic cannabis
users of the late 1960s enters the age of maximum risk for athero-
sclerosis in the heart, brain, and peripheral blood vessels. A recent
study of the relationship between cannabis use and myocardial
infarction suggests that the acute cardiovascular effects of cannabis
may be life-threatening in middle-aged adults with heart disease.

Respiratory System  Regular cannabis smoking impairs the
functioning of the large airways and causes symptoms of chronic
bronchitis such as coughing, sputum, and wheezing. Given that
tobacco and cannabis smoke contain similar carcinogenic substances
and that tobacco smoke has adverse effects on the respiratory sys-
temn, it is likely that chronic cannabis use also increases the risks of
respiratory cancer. There is evidence that chronic cannabis smoking
produces histopathological changes in lung tissues of the type that
precede the development of lung cancer. Concern about the possibil-
ity of cancers caused by chronic cannabis smoking has been raised
by case reports of cancers of the aerodigestive tract in young adults
with a history of heavy cannabis use. A recent case-controlled study
has provided the first suggestion of an increased risk of aerodigestive
tract cancers among cannabis smokers.

Cellular Effects and Cancers There is weak evidence that
THC can alter cell metabolism and deoxyribonucleic acid (DNA)
synthesis in the test tube. There is stronger evidence that cannabis
smoke produces mutations in cells in the test tube and in live animals
and, hence, is a potential cause of cancer. Cannabis smoke contains
many of the same carcinogenic substances as cigarette smoke. If
cannabis smoking causes cancer, it is most likely to be cancers of the
lung and upper aerodigestive tract, which are maximally exposed to
cannahis smoke.

Aerodigestive tract cancers have been reported among young
adults who have been daily cannabis users, and a case-controlled
study has found an association between cannabis smoking and head
and neck cancer. A prospective cohort study of 64,000 adults did not
find an increased incidence of head and neck or respiratory cancers,
but it found increased rates of prostate cancer. The relative youth of
the participants and their low rates of regular cannabis use may have
reduced the ability of this research to detect an increase in respira-
tory cancers. Further studies are needed to clarify the issue.

There is much weaker evidence for an increased risk of cancers
among children born to women who smoked cannabis during preg-
naney. Three studies of very different types of cancer have reported
an association with maternal cannabis use. None of these was a
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planned study of the roje of cannabis use in these Cincers, so replica-
tion of their results ig required. There have not been any increases in
the rates of these cancers that parallel increased rates of cannabis yse
over the past three decades,

lmmunologicai Effects Cannabinoids impair cell-mediated
and humora) immunity in rodents and reduce resistance to infection
by bacteria and viruses in animals, Cannabinoid receptors are

the doses required to produce these effects have been very high, and
extrapolation to the doses used by humans is complicated by the fact
that tolerance may develop to these effects,

The limited experimental and clinical evidence in humang sug-

immune system function in humans, as measured by T lymphocytes,
B lymphocytes or macrophages, or immunoglobulin levels. There is
Suggestive evidence that THC impairs T-lymphocyte responses to
nmitogens and allogenic lymphocyles.

The clinical and biological significance of these possible effects
in chronic cannahis users is uncertain. There is no epidemiological

evidence of increased rates of disease among chronic heavy cannahis

ciency virug (HIV)-positive homosexual men haye found that can-
nabis use does nor increase the risk of progression to acquired
immune deficiency syndrome (AIDS).

Reproductive Effecis Chronic administration of THC gis.
rupts male and female reproductive systems in animals, reducing tes-
losterone secretion and Sperm production, motility, and viability in
males and disrupting the ovulatory cycle in females, It is uncertain
whether cannabis yge has these effects in humans because of the

development, leading 19 smaller birth weight, perhaps as a conse-
quence of shorter gestation and probably by the same mechanism ag
cigarette smoking. There is ng clear evidence that cannabis use dur-
ing pregnancy increases the risk of birth defects as a resylt of expo-
sure of the fetus to cannabis in the uterus.

There is some evidence that infants exposed to cannabis in the
uterus may show transjent behavioral and developmental effects dur-
ing the first fow months after birth. These effects are small in com-
parison to those caused by tobacco use during pregnancy and have
not been observed i all studies. The evidence for this consegquence
of cannabis use is giill weak.

LABORATORY EXAMINATION

It is possible to detect cannabinoids in head hair, pubic hair, urine,
sweat, saliva, and blood, Given the nature of cannabinoids and the
fact that they are storeg in the fat cells of the bady, cannabis remains
in the bedy for an extended period, compared with other drugs. In
Some cases, it may remain in urine for up to 11 weeks after use.
Detection of cannabinoids is possible in hair, and some research has
suggested that higher toncentrations of cannabinojds may be found

in pubic hair, compared with head hair, Cannabinoids may he
detected in saliva and sweat, but the concentrations of cannabing;jdg
in these Auids tend 1o be lower compared with urine, and in some
cases, cannabinoids may not be detected using these fuids.
Cannabinoid levels in the blood vary among individualg and

With repeated frequent dosing of cannabis, THC accumulates in
fatty tissues in the human body, where it may remain for consider
able periods, The health significance of this Starage is unclear, The
storage of cannabinoids wold be serious cayse for concern if THC

while stored in body fat. THC is not a highly toxic substance, and jt
Is inactive while stored in fat. Stored cannabinoids could concejy.
ably be released into blood, producing a “flashback,” although this is
likely to oceur very rarely, if at all,

TREATMENT

Cannabis Dependence Until recently, litle research had
been done on the type of assistance that should be Eiven to cannabis
users who seek help to Stop using cannabis, Although many users
may succeed in quitting without professional help, those who are
unable to stop on their own need to be assisted. It is not clear what
type of treatment should be provided for dependent cannabis users
who have repeatedly failed to StOp using cannabis and geek help. -
There have been a smal| number of randomized controlled trisls
comparing group-based relapse prevention and social support in sub-

nol receive any treatment for 4
months. At the 4-month fo] low-up, ail three groups had reduced their
cannabis use, but the two treatment groups showed the largest reduc-
tion and did not differ from each another. In the treatment groups, 37

pereent in the treatment groups and by 30 percent in the de]aycd _
treatment groups, Abstinence rates decreased over tite, but the two °
treatments did not diffar at 7, 13, and 16 months after treatment.
Twenty-two percent of participants were abstinent throughout the _
16-month study, and their abstinence was corroborated by partners -
and family membeys, '
A more recent study has cempared motivational enhancement (o .
quit, motivational enhancement plus behaviora] coping skills, and.

H
E



motivational enhancement ynd behavioral treatment plus incentives
(vouchers for retail items) (o remain abstinent. The [ast group had a
longer period of continuoys abstinence than the other two groups,
which did not differ from each other. By 14 weaks’ Postireatment,
however, fewer than 10 percent of participants had been continu-
ously abstinent from cannabis,

A recent Australian study has reported a comparison of a six-sessjon
cognitive-behavioral intervention with a single-session cognitive-

offered treatment for 4 months, Only 6.5 percent of all subjects (N =
11) were continuonsly abstinent during the B-month follow-up
period, and all of these were in the treatment groups. There were
greater reductions in cannabis-related problems and in dependence
symptoms in the two reatment groups.

To date, rates of continuous abstinence from cannabis have been
low in the behavioral and cognitive treatments tested, although there
have been substantial reductions in rates of cannabis use and self.
reported problems related to yse, Nonetheless, much more research
is needed before sensible advice can be given about the begt ways (o
achieve abstinence from cannabis. In the absence of better evidence
of treatment effectiveness, people offering treatment for cannabis
dependence should avoijd replicating experience in the treatment of
aleohol dependence in which inpatient treatment has beep widely
adopted in the absence of any evidence that it is more effective than
outpatient forms of treatment,

" There is increasing interest in the use of antidepressants (o treqt
dependent cannabis use because of the high rates of depression
reported on presentation for ireatment and after cessation, Small
studies have been conducted 1o examine the effectiveness of such a
ireatment, but no large randomized controlled studies have been con-
ducted 10 date. This i likely to be an area of increasing research
interest in the furure,

Therapeutic Effects of Cannabinoids  When cannap.
inoids and cannabis are advocated for medical uses, if is primarily 1o
telieve Symptoms rather than to cure underlying diseases. The cond-
tions for which cannabis is most commonly advocated are for symp-

Analgesia  Animal studies and the biology of cannabinojd
TECeptors suggest that cannabinoids may be useful analgesics with
mild to moderate efficacy. The few controlled studies in humans
have Suggested that THC and other cannabinoids have modest anal.
gesic effects gn acue postoperative and chronic pain {compared

Wiy ahead than the use of THC or cannabis products,

- ‘Nausea and Vomiting  Most research on the antiemetic

?ffeﬂts of cannabis or cannabinoids in patients receiving cancer che-
- Motherapy was done in the 1980s using THC, nabilone, and levo-
Nantrady, Many of these studies were small in size and not we)
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controlled. These studies showed Some antiemetic efficacy in com-
patisen with the antiemetic agents then available (namely, prochlor-
perazine [Compazine]). Clinical interest in cannabinoids decreased
with the use of selective serotonin type 3 receptor agonists, such ag
ondansetron (Zofran), which have dramaticaily reduced nausea and
vomiting, These provide complete control over nayseq induced
by cisplatin in 75 percent of cases and up 10 90 percent for less
emetogenic chemotherapy, whereag THC provides contro in only
one-third of patients. The difference in efficacy is apparent in an
experimental comparison of the effects of smoked marijuana and
ondansetron on nausea induced by Syrup of ipecac. Marjjuana had 4
self-reported antiemetic effect and very slightly reduced the fre.
quency of vomiting, whereas ondansetron prevented af] vomiting,
Cannabinoids have a modest antiemetic effect that is offset by a high

effects,

Wasting Syndrome and Appetite Stimulation in Hiv/
AIDS  THC has been shown to stimulate appetite and asgist
weight gain in AIDS patients in short-term trials, It has been regjs-
tered for medical use for this purpose in the United States, Some
Patients do not like dronabinol (Marinol) because of its psychoactive
side effects, the difficulty of titrating the dose, the delayed onset of
effects, and the prolonged duration of the effects, There are anec-
dotal reports that smoked cannabis is also effective in the treatment
of HIV/AIDS-associated anorexia and weight loss, but there have
not been any controlled studies, A clinical trial is under way in Cali-
fornia that examines the uge of smoked cannabis {n HIV-infected
patients to see if they are vulnerable 1o immunosuppressive effects of
cannabis and to infections organisms found in cannabis,

Muscle Spasticity auscre Spasticity is the increased resis-
lance to passive streteh of muscles and increased deep tendon mus-
cles. Involuntary contractions may occur that can be painful and
debilitating, Approximately 90 percent of multiple sclerosis (MS)
patients eventually develop muscle spasticity, as do a substantial
Proportion of patients with spinal cord injuries, A survey of MS
patients suggested that cannabis reduced muscle spasticity, but a
recent clinical trial has failed to find evidence of benefit,

Movement Disorders Movement disorders are caused by
abnormalities in areas of the brain that are connected 1o areas of the
cortex that control motor funciions, They result in abnormaj skeletal
muscle movements in the face, limbs, and trunk. The disorders most
often mentioned as candidates for medical cannabis use are dystonia,
Huntington’s disease, Parkinson’s disease, and Tourette's syndrome,
There is timited evidence that cannabis is useful for treating any of
these movement disorders. The heaith risks of the regular cannabis
Smoking that is required in people already with these health condi-
tions provide a major limitation on its use in these disorders.

E-pilepsy There are case Teports suggesting that cannabis can
control epileptic seizures and one observational study that suggests
that cannabis use was prolective against seizures, but it has major
limitations. Most of the anticonvulsant properties of cannabinoids
appear to be attributable to cannabidiol (CBD) rather than to THC.
Because CBD, which has no psychoactive effects, is not a controlled
substanee, there are no obstacles to its clinical yse if its safety apd
efficacy are demonstrated in controlled trials.

Glaucoma Elevated intrapcular pressure is a chronic condition
that produces blindness i untreated. Intraocular pressure must be con-
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trolled continuously to reduce the risk of blindness. Cannabis and
THC taken orally or intravenously (IV) reduce intraocular pressure by
23 percent, but the effect lasts only 3 to 4 hours. The high doses of
THC that are required to produce these effects produce side effects
that preclude the lifelong use of cannabis or cannabinoids to treat
glaucoma. Water-soluble cannabinoids that may be topically applied
and that have no psychoactive effects may be a better prospect.

THC and other cannabinoids have not been widely vsed thera-
peutically or investigated in clinical trials. This is because, in the
United States, elinical research on cannabinoids has been discour-
aged by regulation and the fact that THC, the most therapeutically
effective cannabinoid, is the one that produces the psychoactive
effects sought by recreational users. THC is also a naturally occur-
ring substance that cannot be patented, which means that companies
are unlikely to conduct research into its medical uses. The discovery
of a cannabinoid receptor and the cannabinoid-like substance anan-
damide may encourage more basic research into the therapeutic uses
of natural and synthetic cannabinoids.

SUGGESTED CROSS-REFERENCES

An overview of substance-related disorders, including substance
abuse and dependence, appears in Section 11.1. Schizophrenis is
discussed in Sections 12.1 and 12.2, drug-induced psychotic disor-
ders are discussed in Section 12. 16g, and substance-induced anxiety
disorders are discussed in Section [4.8.
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Few public health issues attracted as much media attention in the
United States during the 1980s and early 1990s as the problems
resulting from the use of cocaine and “crack” Although the intrand-

sal use of cocaine hydrochloride in the early 1980s was associated -

with high-income, “jet-set” users, smokable “crack” cocaine has
become an endemic drug problem in the inner cities across the
United States. Epidemiological evidence has documented that the
peak of this epidemic has passed in the United States, but available
data indicate that rates of cocaine use are increasing in & number of
European countries,

There is a wealth of new information on the neurobiology of
cacaine and cocaine dependence, treatment research efforts have .-
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