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ABSTRACT. Background. In 1999 the Institute of Medicine (IOM)
issued a report entitled Marijuana and Medicine (Joy, Watson and
Benson, 1999). It recommended the development of cannabinoid drug
delivery systems which might be effective for nausea, vomiting and
AIDS wasting syndrome, among other chronic disorders. The report
went on to recognize that patients should be allowed to smoke marijua-
na if they failed to achieve relief from approved symptoms that could
be relieved by cannabinoid drugs with rapid onset. Recommended
criteria of the report included: access to marijuana within 24 hours of
submission by a physician, supervision that allows for assessment of
treatment effectiveness, and an oversight strategy comparable to an
institutional review board. In this context a review of previously un-
published state-run clinical trials with Cannabis sativa (marijuana and/
or ∆9-tetrahydrocannabinol capsules) to test efficacy in reducing nau-
sea and vomiting following cancer chemotherapy is warranted. The
impetus for these studies came from individual state legislatures re-
sponding to constituents’ claims that smoking marijuana reduced or
blocked nausea and vomiting.

Methods. Technical reports were obtained from 6 states which had
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conducted clinical trials. Each protocol was examined for the proce-
dure used, the experimental design of the clinical trial and the results
obtained. Data were available on 748 patients who smoked marijuana
prior to and/or after cancer chemotherapy and 345 patients who used
the oral THC capsule.

Results. Patients who smoked marijuana experienced 70-100% re-
lief from nausea and vomiting, while those who used the THC capsule
experienced 76-88% relief.

Conclusions. On the basis of these studies, it appears that smoked
marijuana can be a very successful treatment for nausea and vomiting
following cancer chemotherapy.

The development of smokeless inhalation devices could certainly re-
duce the potential harm from smoking marijuana. [Article copies available
for a fee from The Haworth Document Delivery Service: 1-800-342-9678. E-mail
address: <getinfo@haworthpressinc.com> Website: <http://www.HaworthPress.
com> � 2001 by The Haworth Press, Inc. All rights reserved.]
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The first study comparing oral ∆9-tetrahydrocannabinol (THC) to
placebo capsules and marijuana to marijuana placebo cigarettes was
published by Chang et al. (1979). In this study 15 patients were given
oral doses of THC over several courses of chemotherapy. Each subject
received a 10 mg THC capsule beginning two hours prior to chemo-
therapy and every three hours subsequently. In the event of a break-
through vomiting episode, those patients were given marijuana ciga-
rettes to smoke for the remaining administrations rather than oral THC.
When measured THC blood levels were < 5 ng/ml, 44% of subjects
vomited, between 5 ng/ml and 10 ng/ml, 21% vomited, and > 10
ng/ml, 6% vomited. After smoking marijuana, the incidence of vomit-
ing for the same blood levels ranges were 83%, 38% and 0%. Vomiting
rates after placebo capsules or smoked placebo marijuana were 72%
and 96%, respectively.

In a marijuana-only trial, Vinciguerra et al. (1988) tested 56 patients,
non-randomized, who acted as their own controls. Patients rated them-
selves via subjective assessment of nausea and vomiting. Thirty-four
percent of the patients rated smoked marijuana as being very effective,
44% moderately effective, and 22% ineffective. The authors did not
report the frequency of nausea and vomiting when marijuana was not
smoked.
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Technical reports were obtained from 6 states, in which inhaled
marijuana was used in patients undergoing cancer chemotherapy. The
states had passed legislation to make these studies legal. Usually, stud-
ies were designed by researchers in collaboration with State Depart-
ments of Health. Each state was required to write a protocol for the
research (which was submitted to the Food and Drug Administration
(FDA) for approval). Subsequently, a Schedule I license was obtained
from the Drug Enforcement Administration (DEA). Finally, rolled
marijuana cigarettes and capsules of THC (in sesame oil) were ob-
tained from the National Institute on Drug Abuse (NIDA). These
studies will be reviewed individually in this article.

In 1999, the Institute of Medicine (IOM) recommended that mari-
juana be made available for patients refractory to other medications
(Joy, Watson and Benson, 1999). This review provides further support
to the Chang and Vinciguerra studies.

TENNESSEE

Background. The State of Tennessee conducted this trial after legis-
lative action in April of 1981 (Board of Pharmacy, 1983).

Treatment Method. Patients (all of whom were refractory to other
anti-emetics) were referred for treatment by the patient’s personal phy-
sician. Patient records were reviewed by a Patient Qualification Re-
view Board of the State of Tennessee. Those approved were random-
ized to 3 age groups: less than 20 years old, 20-40 years old, and over
40 years old. Those not having conditions precluding oral administra-
tion were administered the THC capsule and those unable to ingest
capsules were treated with smoked marijuana cigarettes. Most of the
patients had previously been treated with the THC capsule. Thus the
report focused on the effects of use of marijuana cigarettes.

Measures. A patient treatment evaluation form was completed for
each day of treatment. Recording forms included a record of dose and
notes, the patient’s assessment of nausea and vomiting, appetite and
food intake, physical state, and (marijuana) ‘‘high.’’ Forty-three pa-
tients were enrolled in the study. Sixteen patients were excluded for
various reasons: missing data, abusive drug use, premature death,
those who could not tolerate smoking, or patients who declined treat-
ment.

Results. The results of the study are shown in Table 1. Treatment
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TABLE 1. Tennessee trial: Patient assessment of the effects of smoked mari-
juana on nausea and vomiting, side effects and appetite

Marijuana Side Effects Appetite

Effect

n % n % n %

Very Effective 11 (40.1%) Mild 23 (85%) Above Average 5 (18.5%)

Moderately Effective 11 (40.1%) Moderate 3 (11.1%) Normal 16 (59.3%)

Partially Effective 1 (0.04%) Severe 1 (0.04%) Below Normal 5 (18.5%)

Slightly Effective 4 (15%)

Poor 1 (.04%)

success by method was also discussed. Success was defined as partial-
ly, moderately, or very effective. For those under age 40 years of age,
100% success was achieved with marijuana cigarettes. For those over
40, 83.3% success was achieved. Only 6 patients used the THC cap-
sule alone and 100% success occurred in those under 40 years of age,
and in 33% for those over 40. Side effects were predominantly mild,
and appetite improved in about 1 out of 5 patients.

MICHIGAN

Background. Michigan conducted a study under the direction of the
Michigan Department of Public Health after legislative action in 1979.
John. R. Ingall of the Detroit Metropolitan Comprehensive Cancer
Center was the study coordinator, and the report was complied by the
Michigan Cancer Foundation (Department of Social Oncology, Evalu-
ation Unit 1982).

Treatment Method. In order to be eligible for the trial, patients had to
meet these criteria: be under active cancer chemotherapy treatment,
have a satisfactory medical status such that potential side effects of
marijuana or a phenothiazine derivative, thiethylperazine (Torecan�),
were not life-threatening or likely to evoke serious mental/behavioral
effects, and be free of serious mental or organic disease. Patients were
randomly assigned to a marijuana cigarette or thiethylperazine therapy
group. If the treatment failed in a 24 hour trial, patients were then
crossed over to the other treatment group. For the marijuana group,
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patients took one puff per minute until they felt ‘‘high’’ 30 minutes
prior to chemotherapy. The smoking procedure continued until some-
time after chemotherapy was completed. One hundred sixty-five pa-
tients completed this trial (78 male and 86 female).

Measures. Measures were recorded by patient self-report as well as
physician/nurse observations.

Results. The results for this study are shown in Table 2. Marijuana
was marginally more effective as compared to thiethylperazine in con-
trolling nausea and vomiting/retching. As in the previous study, re-
ported side effects were mild.

GEORGIA

Background. The State of Georgia and Emory University collabo-
rated to conduct this trial after legislative action in 1980 (Kutner 1983).

Treatment Method. Cancer patients who were unresponsive to usual
anti-emetics, but who were able to employ the oral route of administra-
tion were eligible for this trial. Patients were randomly assigned to one

TABLE 2. Michigan Trial: Frequency of Nausea, Vomiting/Retching and Side
Effects

Nausea Vomiting/Retching After Chemotherapy

Marijuana Torecan* Marijuana Torecan*

None 14 (15.0%) 8 (15.7%) None 19 (18.1%) 10 (14.9%)

Mild 31 (33.3%) 16 (31.4%) Less than 4 h 25 (23.8%) 19 (28.4%)

Moderate 22 (23.7%) 14 (27.5%) Between 4-12 h 25 (23.8%) 19 (28.4%)

Severe 19 (20%) 12 (23.5%) Between 12-24 h 14 (13.3%) 10 (14.9%)

Unknown 7 (7.5%) 1 (0.02%) Over 24 h 9 (8.6%) 4 (6.0%)

Unknown 13 (12.4%) 5 (7.5%)

Side Effects of Marijuana Smoking

Sleepiness 21/113 (18.5%)

Sore Throat 13/113 (11.5%)

Headache 7/113 (6.2%)

* Thiethylperazine (Torecan�)
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of three treatment groups by age: less than 20 years old, 20-40 years
old, and over 40. The treatment groups were: oral THC capsules,
standardized cannabis smoking, or patient controlled smoking.

Measures. At each treatment a form was completed containing in-
formation on effectiveness of treatment, side effects and the patient’s
assessment of nausea, vomiting, appetite, physical status, mood and
‘‘high.’’ One hundred nineteen patients completed the study.

Observations included patient self-reports and physician summa-
ries. Patient satisfaction was assessed for each treatment. Success was
judged by the patient reporting as to whether he/she was satisfied, or
very satisfied with the treatment. If the patient was not sure of effec-
tiveness on the first cycle of treatment, but was satisfied or very satis-
fied on subsequent cycles, this was also considered to be a success.
Failure was defined when the patient was dissatisfied on the initial
cycle, the patient dropped out of the study, or changed treatment meth-
od.

Results. The overall results are shown in Table 3 and by age group
in Table 4. Examining the data (in percentages) by age groups reveals
success rates were very similar across age groups. These data show
success rates were about the same for oral THC and patient controlled

TABLE 3. Georgia Trial: Overall Success with All Treatments by Age

Age

< 20 20-40 > 40 Total

Success 10 (71.4%) 30 (75%) 47 (72.3%) 87 (73.1%)

Failure 4 (28.6%) 10 (25%) 18 (27.7%) 32 (26.9%)

Total 14 40 65 119

TABLE 4. Georgia Trial: Success by Treatment Oral THC (PO), Standardized
Smoking (SS) and Patient Controlled Smoking (PCS) of Marijuana

PO SS PCS Total

Success 57 (76%) 17 (65.4%) 13 (72.2%) 87 (73.1%)

Failure 18 (24%) 9 (34.6%) 5 (27.8%) 32 (26.9%)

Total 14 40 65 119
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smoking, but standardized smoking yielded somewhat inferior out-
comes.

Reasons for failure in patients who failed treatment with oral THC
were as follows: 8 patients experienced severe nausea and vomiting, 6
had adverse reactions, 2 were dissatisfied, 1 had breakthrough vomit-
ing, and 1 had no effect. For those who smoked marijuana, 6 patients
experienced smoking intolerance, 1 had an adverse reaction, 1 had
severe nausea and vomiting, 2 had breakthrough vomiting, and 4 had
other side effects.

NEW MEXICO (1983)

Background. This program of Research was conducted by the Lynn
Pierson Therapeutic Research Program for the New Mexico Health
and Environment Department after authorization by the legislature in
1978 (Behavioral Science Division, 1983).

Treatment Method. Patients enrolled in the program were randomly
assigned to one of two treatments: THC capsule or marijuana ciga-
rettes. Doses were matched so that each patient received approximately
15 mg of THC. Patients were administered the treatment before a cycle
of chemotherapy. After chemotherapy, patients could continue taking
the marijuana or THC for 5 days. Forty female patients and 27 male
patients received marijuana cigarettes, while 50 female patients and 25
male patients received THC capsules.

Measures. Observations were made by patients with a self-report
scale called the Target Problem Rating Scale. For nausea and vomiting,
improvement was defined when patients reported less nausea or vomit-
ing compared with previous anti-emetics. No improvement was de-
fined as no change compared with previous anti-emetics.

Results. The data are shown in Table 5. Patients who smoked mari-
juana achieved improvement overprevious antiemetic drugs, with
those smoking the drug exceeding 90% success.

TABLE 5. New Mexico Trial (1983)

Group Oral THC Inhaled Marijuana

Improvement 57 (74.83%) 58 (90.39%)

No Improvement 9 (25.17%) 3 (9.6%)
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NEW MEXICO (1984)

Background. The Lynn Pierson Therapeutic Research Program con-
tinued in 1984 (Behavioral Science Division 1984).

Treatment Method. The program was similar to that in 1983, with
the exception that some patients received only one treatment and others
received an average of six treatments after chemotherapy. Patients
were randomly assigned to the same treatment groups as in the 1983
protocol. The protocol also allowed patients options to begin in one
treatment group and switch to another, to refuse to be in the smoking
group, or to try both routes of administration sequentially. Success was
defined as a reduction in nausea and vomiting, and failure was defined
as no reduction. Table 6 shows the results. It is important to note that
few patients continued with the oral THC treatment, while those who
smoked marijuana achieved over 90% success. Summarizing side ef-
fects of both THC and marijuana reported over the two years, treated
patients often fell asleep. Of those who did not (approximately 90
patients), 50% reported sleepiness and 45% felt ‘‘high.’’ No other side
effects were noted in the report.

CALIFORNIA

Background. After legislation passed by the State of California Leg-
islature in 1979, a Cannabis Therapeutic Program was carried out
between 1983 and 1989 under the supervision of the California Re-
search Advisory Panel (1989).

Treatment Method. Over the years, several protocols were used.
Essentially, the early protocols were conservative, e.g., patients were
required to have failed treatment with conventional anti-emetic drugs.
Later, a more relaxed protocol was used in which the patient and the
physician decided whether or not to try the THC capsule or smoke
marijuana.

TABLE 6. New Mexico Trial (1984): Treatment Success After the First Treat-
ment with Inhaled Marijuana or Oral THC

Group Oral THC Inhaled Marijuana Combined

Success 6 (54.5%) 79 (95.2%) 79 (98.8%)

Failure 5 (45.5%) 4 (4.8%) 1 (1.2%)
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Measures. Physicians used 5 point rating scales to record nausea
and vomiting.

Results. Table 7 shows the combined results of the various protocols
combined. In this study, smoked marijuana was consistently more
effective than oral THC in blocking vomiting except in the most severe
cases (> 6 times). Control of nausea was about the same for both
groups. The pattern of side effects did not differ, to any extent, between
smoked marijuana and oral THC.

NEW YORK

Background. The New York Department of Health study conducted
a large scale (Phase III type) cooperative clinical trial (Randall, 1990).

Treatment Method. The central question addressed was how effec-
tive inhaled marijuana was in preventing nausea and vomiting due to
chemotherapy in patients who failed to respond to previous anti-emetic
therapy. Patients undergoing chemotherapy were allowed to use mari-
juana distributed through three centers: North Shore Hospital (NSH),
Columbia Memorial Hospital (CMH), and a triad of the Upstate Medi-
cal Center, St. Joseph’s Hospital and Jamestown General Hospital
(JGH). By 1985, the New York program provided marijuana therapy to
208 patients through 55 practitioners. Of those, data on 199 patients
were evaluated. These patients had received a total of 6,044 NIDA-

TABLE 7. California Trials: Ratings of Nausea and Vomiting for Smoked Mari-
juana or the THC Capsule.

Smoked THC Smoked THC
Marijuana Capsule Marijuana Capsule

Nausea Vomiting

None 9 (9.2%) 38 (15.1%) None 19 (19.4%) 89 (35.3%)

Mild 34 (34.7%) 85 (33.9%) 1-3 times 36 (36.7%) 69 (27.4%)

Moderate 36 (36.7%) 73 (29.1%) 4-6 times 18 (18.4%) 35 (13.9%)

Severe 17 (17.3%) 55 (21.9%) > 6 times 24 (24.5%) 59 (23.4%)

Missing 2 (2%) 6 (2.3%) Missing 1 (1%) 5 (2.3%)

Side Effects (combined ratings from mild to severe are shown Table 8).
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TABLE 8. California Trials: Side Effects Reported by Patients

Smoked Smoked THC Alone THC Alone
Marijuana Marijuana

n = 98 % n = 257 %

Dry Mouth 53 56.5 112 44.8

Tachycardia 6 6.4 25 10.0

Ataxia 16 27.1 31 12.8

Dizziness 31 33.1 67 26.8

Orthostatic 7 7.5 32 12.8

Anxiety 19 20.2 47 18.8

Sedation 49 52.1 160 64.0

Elated Mood 25 26.6 61 24.4

Confusion 23 26.6 79 31.6

Perceptual 15 15.9 57 22.8

Fantasizing 10 10.7 29 11.6

Depressed 17 18.1 33 13.2

Panic/Fear 7 7.5 9 7.6

supplied marijuana cigarettes provided to patients during 514 treat-
ment episodes.

Measures. Observations were made by patient self-report.
Results. North Shore Hospital reported marijuana was effective at

reducing emesis 92.9% of the time; Columbia Memorial Hospital re-
ported efficacy of 89.7%; the triad of Upstate Medical Center, St.
Joseph’s Hospital and Jamestown General Hospital reported 100% of
the patients smoking marijuana gained significant benefit.

Analyzing patient evaluations, the report concluded that approxi-
mately 93% of marijuana inhalation treatment episodes were effective
or highly effective when compared with other anti-emetics. The New
York study reported no serious adverse side effects. No patient receiv-
ing marijuana required hospitalization or any other form of medical
intervention.

DISCUSSION

Even though slightly different methods and different research de-
signs were used in these studies, it is clear that inhaled marijuana was
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effective in reducing or eliminating nausea and vomiting following
cancer chemotherapy. In those studies which compared the inhalation
route to oral THC, inhalation was equal to or better than oral adminis-
tration. In almost all of these studies, patients were admitted only after
they failed treatment with standard anti-emetics, suggesting the pa-
tients may have been under fairly aggressive treatment for their can-
cers.

With regard to side effects, short term use of marijuana leads to
sedation, a high, and smoke intolerance in some patients. At this point
in time there is no conclusive evidence that marijuana smoke seriously
affects the immune system or is associated with cancer (Joy, Watson
and Benson, 1999).

In a 1991 survey, Doblin and Kleiman (1991) reported that more
than 70% responding oncologists (n = 1035) reported at least one of
their patients had used marijuana as an anti-emetic, and that they had
also either observed or discussed the patients’ use. In addition, 44% of
the respondents reported recommending marijuana to at least one pa-
tient. Two hundred seventy-seven respondents felt they had clinical
experience with both marijuana and Marinol� (oral THC): (44%
thought marijuana was more effective, 43% thought they were about
equally effective, and 13% thought Marinol� was more effective).
These data suggest that physicians at that time continued to discuss or
recommend marijuana use to some patients. In this sample of oncolo-
gists, it seems they understood the potential efficacy of marijuana use.
Whether this situation has changed since 1991 is unknown, but one
might argue that the introduction of the anti-emetics of the selective
serotonin-3 antagonist class, may have changed this practice.

While there have been no studies which have compared smoked
marijuana or Marinol� with the serotonin receptor type-3 antagonists
(granisetron or ondansetron), it is instructive to review published clini-
cal trials with these compounds for the sake of comparison. In 9
clinical trials with ondansetron, anti-emesis was obtained in 40%-81%
(mean 63.5%) of patients (Beck et al. 1993; Buser et al. 1993; Crucitt
et al. 1994; Hainsworth et al. 1991; Herrstedt et al. 1993; Kaasa et al.
1990; Marty et al. 1980; Olver et al. 1996; Roila et al. 1991). In 5
clinical trials with granisetron, 37.7%-93% (mean 56.6%) anti-emesis
was reported (Italian Group for Antiemetic Research 1995; Markman
et al. 1996; Perez et al. 1997; Ritter Jr. et al. 1998; Sekine et al. 1996).
It is generally known that combining anti-emetic drugs with different
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mechanisms of action often improves efficacy (Jones et al. 1991). This
suggests that future research should consider combining cannabinoids
with other anti-emetics.

The data reviewed here suggest that the inhalation of THC appears
to be more effective than the oral route. In order to achieve the IOM
recommendation to allow patients access to marijuana, both state and
Federal Governments would need to reschedule marijuana from
Schedule I to Schedule II, or reinstate the Compassionate Use Pro-
gram. The development of smokeless inhalation devices would cer-
tainly be an advance in the use of THC as an anti-emetic medication.
Finally, a large number of synthetic cannabinoid and endocannabinoid
agonist analogs have been developed. It would seem that testing of
these compounds as potential anti-emetics would also be worthwhile.
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ABSTRACT. Background. In 1999 the Institute of Medicine (IOM)
issued a report entitled Marijuana and Medicine (Joy, Watson and
Benson, 1999). It recommended the development of cannabinoid drug
delivery systems which might be effective for nausea, vomiting and
AIDS wasting syndrome, among other chronic disorders. The report
went on to recognize that patients should be allowed to smoke marijua-
na if they failed to achieve relief from approved symptoms that could
be relieved by cannabinoid drugs with rapid onset. Recommended
criteria of the report included: access to marijuana within 24 hours of
submission by a physician, supervision that allows for assessment of
treatment effectiveness, and an oversight strategy comparable to an
institutional review board. In this context a review of previously un-
published state-run clinical trials with Cannabis sativa (marijuana and/
or ∆9-tetrahydrocannabinol capsules) to test efficacy in reducing nau-
sea and vomiting following cancer chemotherapy is warranted. The
impetus for these studies came from individual state legislatures re-
sponding to constituents’ claims that smoking marijuana reduced or
blocked nausea and vomiting.

Methods. Technical reports were obtained from 6 states which had
conducted clinical trials. Each protocol was examined for the proce-
dure used, the experimental design of the clinical trial and the results
obtained. Data were available on 748 patients who smoked marijuana

Richard E. Musty, PhD, and Rita Rossi are affiliated with the Department of
Psychology, University of Vermont, Burlington, VT 05405.

Richard E. Musty was supported by an individual project fellowship from the
Open Society Institute.

Journal of Cannabis Therapeutics, Vol. 1(1) 2001
� 2001 by The Haworth Press, Inc. All rights reserved.

43



JOURNAL OF CANNABIS THERAPEUTICS44

prior to and/or after cancer chemotherapy and 345 patients who used
the oral THC capsule.

Results. Patients who smoked marijuana experienced 70-100% re-
lief from nausea and vomiting, while those who used the THC capsule
experienced 76-88% relief.

Conclusions. On the basis of these studies, it appears that smoked
marijuana can be a very successful treatment for nausea and vomiting
following cancer chemotherapy.

The development of smokeless inhalation devices could certainly re-
duce the potential harm from smoking marijuana. [Article copies available
for a fee from The Haworth Document Delivery Service: 1-800-342-9678. E-mail
address: <getinfo@haworthpressinc.com> Website: <http://www.HaworthPress.
com> � 2001 by The Haworth Press, Inc. All rights reserved.]

KEYWORDS. Cannabis, cannabinoid, marijuana, cancer, chemother-
apy, nausea, vomiting, tetrahydrocannabinol

The first study comparing oral ∆9-tetrahydrocannabinol (THC) to
placebo capsules and marijuana to marijuana placebo cigarettes was
published by Chang et al. (1979). In this study 15 patients were given
oral doses of THC over several courses of chemotherapy. Each subject
received a 10 mg THC capsule beginning two hours prior to chemo-
therapy and every three hours subsequently. In the event of a break-
through vomiting episode, those patients were given marijuana ciga-
rettes to smoke for the remaining administrations rather than oral THC.
When measured THC blood levels were < 5 ng/ml, 44% of subjects
vomited, between 5 ng/ml and 10 ng/ml, 21% vomited, and > 10
ng/ml, 6% vomited. After smoking marijuana, the incidence of vomit-
ing for the same blood levels ranges were 83%, 38% and 0%. Vomiting
rates after placebo capsules or smoked placebo marijuana were 72%
and 96%, respectively.

In a marijuana-only trial, Vinciguerra et al. (1988) tested 56 patients,
non-randomized, who acted as their own controls. Patients rated them-
selves via subjective assessment of nausea and vomiting. Thirty-four
percent of the patients rated smoked marijuana as being very effective,
44% moderately effective, and 22% ineffective. The authors did not
report the frequency of nausea and vomiting when marijuana was not
smoked.

Technical reports were obtained from 6 states, in which inhaled
marijuana was used in patients undergoing cancer chemotherapy. The
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states had passed legislation to make these studies legal. Usually, stud-
ies were designed by researchers in collaboration with State Depart-
ments of Health. Each state was required to write a protocol for the
research (which was submitted to the Food and Drug Administration
(FDA) for approval). Subsequently, a Schedule I license was obtained
from the Drug Enforcement Administration (DEA). Finally, rolled
marijuana cigarettes and capsules of THC (in sesame oil) were ob-
tained from the National Institute on Drug Abuse (NIDA). These
studies will be reviewed individually in this article.

In 1999, the Institute of Medicine (IOM) recommended that mari-
juana be made available for patients refractory to other medications
(Joy, Watson and Benson, 1999). This review provides further support
to the Chang and Vinciguerra studies.

TENNESSEE

Background. The State of Tennessee conducted this trial after legis-
lative action in April of 1981 (Board of Pharmacy, 1983).

Treatment Method. Patients (all of whom were refractory to other
anti-emetics) were referred for treatment by the patient’s personal phy-
sician. Patient records were reviewed by a Patient Qualification Re-
view Board of the State of Tennessee. Those approved were random-
ized to 3 age groups: less than 20 years old, 20-40 years old, and over
40 years old. Those not having conditions precluding oral administra-
tion were administered the THC capsule and those unable to ingest
capsules were treated with smoked marijuana cigarettes. Most of the
patients had previously been treated with the THC capsule. Thus the
report focused on the effects of use of marijuana cigarettes.

Measures. A patient treatment evaluation form was completed for
each day of treatment. Recording forms included a record of dose and
notes, the patient’s assessment of nausea and vomiting, appetite and
food intake, physical state, and (marijuana) ‘‘high.’’ Forty-three pa-
tients were enrolled in the study. Sixteen patients were excluded for
various reasons: missing data, abusive drug use, premature death,
those who could not tolerate smoking, or patients who declined treat-
ment.

Results. The results of the study are shown in Table 1. Treatment
success by method was also discussed. Success was defined as partial-
ly, moderately, or very effective. For those under age 40 years of age,
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TABLE 1. Tennessee trial: Patient assessment of the effects of smoked mari-
juana on nausea and vomiting, side effects and appetite

Marijuana Side Effects Appetite

Effect

n % n % n %

Very Effective 11 (40.1%) Mild 23 (85%) Above Average 5 (18.5%)

Moderately Effective 11 (40.1%) Moderate 3 (11.1%) Normal 16 (59.3%)

Partially Effective 1 (0.04%) Severe 1 (0.04%) Below Normal 5 (18.5%)

Slightly Effective 4 (15%)

Poor 1 (.04%)

100% success was achieved with marijuana cigarettes. For those over
40, 83.3% success was achieved. Only 6 patients used the THC cap-
sule alone and 100% success occurred in those under 40 years of age,
and in 33% for those over 40. Side effects were predominantly mild,
and appetite improved in about 1 out of 5 patients.

MICHIGAN

Background. Michigan conducted a study under the direction of the
Michigan Department of Public Health after legislative action in 1979.
John. R. Ingall of the Detroit Metropolitan Comprehensive Cancer
Center was the study coordinator, and the report was complied by the
Michigan Cancer Foundation (Department of Social Oncology, Evalu-
ation Unit 1982).

Treatment Method. In order to be eligible for the trial, patients had to
meet these criteria: be under active cancer chemotherapy treatment,
have a satisfactory medical status such that potential side effects of
marijuana or a phenothiazine derivative, thiethylperazine (Torecan�),
were not life-threatening or likely to evoke serious mental/behavioral
effects, and be free of serious mental or organic disease. Patients were
randomly assigned to a marijuana cigarette or thiethylperazine therapy
group. If the treatment failed in a 24 hour trial, patients were then
crossed over to the other treatment group. For the marijuana group,
patients took one puff per minute until they felt ‘‘high’’ 30 minutes
prior to chemotherapy. The smoking procedure continued until some-
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time after chemotherapy was completed. One hundred sixty-five pa-
tients completed this trial (78 male and 86 female).

Measures. Measures were recorded by patient self-report as well as
physician/nurse observations.

Results. The results for this study are shown in Table 2. Marijuana
was marginally more effective as compared to thiethylperazine in con-
trolling nausea and vomiting/retching. As in the previous study, re-
ported side effects were mild.

GEORGIA

Background. The State of Georgia and Emory University collabo-
rated to conduct this trial after legislative action in 1980 (Kutner 1983).

Treatment Method. Cancer patients who were unresponsive to usual
anti-emetics, but who were able to employ the oral route of administra-
tion were eligible for this trial. Patients were randomly assigned to one
of three treatment groups by age: less than 20 years old, 20-40 years

TABLE 2. Michigan Trial: Frequency of Nausea, Vomiting/Retching and Side
Effects

Nausea Vomiting/Retching After Chemotherapy

Marijuana Torecan* Marijuana Torecan*

None 14 (15.0%) 8 (15.7%) None 19 (18.1%) 10 (14.9%)

Mild 31 (33.3%) 16 (31.4%) Less than 4 h 25 (23.8%) 19 (28.4%)

Moderate 22 (23.7%) 14 (27.5%) Between 4-12 h 25 (23.8%) 19 (28.4%)

Severe 19 (20%) 12 (23.5%) Between 12-24 h 14 (13.3%) 10 (14.9%)

Unknown 7 (7.5%) 1 (0.02%) Over 24 h 9 (8.6%) 4 (6.0%)

Unknown 13 (12.4%) 5 (7.5%)

Side Effects of Marijuana Smoking

Sleepiness 21/113 (18.5%)

Sore Throat 13/113 (11.5%)

Headache 7/113 (6.2%)

* Thiethylperazine (Torecan�)
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old, and over 40. The treatment groups were: oral THC capsules,
standardized cannabis smoking, or patient controlled smoking.

Measures. At each treatment a form was completed containing in-
formation on effectiveness of treatment, side effects and the patient’s
assessment of nausea, vomiting, appetite, physical status, mood and
‘‘high.’’ One hundred nineteen patients completed the study.

Observations included patient self-reports and physician summa-
ries. Patient satisfaction was assessed for each treatment. Success was
judged by the patient reporting as to whether he/she was satisfied, or
very satisfied with the treatment. If the patient was not sure of effec-
tiveness on the first cycle of treatment, but was satisfied or very satis-
fied on subsequent cycles, this was also considered to be a success.
Failure was defined when the patient was dissatisfied on the initial
cycle, the patient dropped out of the study, or changed treatment meth-
od.

Results. The overall results are shown in Table 3 and by age group
in Table 4. Examining the data (in percentages) by age groups reveals
success rates were very similar across age groups. These data show
success rates were about the same for oral THC and patient controlled
smoking, but standardized smoking yielded somewhat inferior out-
comes.

TABLE 3. Georgia Trial: Overall Success with All Treatments by Age

Age

< 20 20-40 > 40 Total

Success 10 (71.4%) 30 (75%) 47 (72.3%) 87 (73.1%)

Failure 4 (28.6%) 10 (25%) 18 (27.7%) 32 (26.9%)

Total 14 40 65 119

TABLE 4. Georgia Trial: Success by Treatment Oral THC (PO), Standardized
Smoking (SS) and Patient Controlled Smoking (PCS) of Marijuana

PO SS PCS Total

Success 57 (76%) 17 (65.4%) 13 (72.2%) 87 (73.1%)

Failure 18 (24%) 9 (34.6%) 5 (27.8%) 32 (26.9%)

Total 14 40 65 119
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Reasons for failure in patients who failed treatment with oral THC
were as follows: 8 patients experienced severe nausea and vomiting, 6
had adverse reactions, 2 were dissatisfied, 1 had breakthrough vomit-
ing, and 1 had no effect. For those who smoked marijuana, 6 patients
experienced smoking intolerance, 1 had an adverse reaction, 1 had
severe nausea and vomiting, 2 had breakthrough vomiting, and 4 had
other side effects.

NEW MEXICO (1983)

Background. This program of Research was conducted by the Lynn
Pierson Therapeutic Research Program for the New Mexico Health
and Environment Department after authorization by the legislature in
1978 (Behavioral Science Division, 1983).

Treatment Method. Patients enrolled in the program were randomly
assigned to one of two treatments: THC capsule or marijuana ciga-
rettes. Doses were matched so that each patient received approximately
15 mg of THC. Patients were administered the treatment before a cycle
of chemotherapy. After chemotherapy, patients could continue taking
the marijuana or THC for 5 days. Forty female patients and 27 male
patients received marijuana cigarettes, while 50 female patients and 25
male patients received THC capsules.

Measures. Observations were made by patients with a self-report
scale called the Target Problem Rating Scale. For nausea and vomiting,
improvement was defined when patients reported less nausea or vomit-
ing compared with previous anti-emetics. No improvement was de-
fined as no change compared with previous anti-emetics.

Results. The data are shown in Table 5. Patients who smoked mari-
juana achieved improvement overprevious antiemetic drugs, with
those smoking the drug exceeding 90% success.

TABLE 5. New Mexico Trial (1983)

Group Oral THC Inhaled Marijuana

Improvement 57 (74.83%) 58 (90.39%)

No Improvement 9 (25.17%) 3 (9.6%)
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NEW MEXICO (1984)

Background. The Lynn Pierson Therapeutic Research Program con-
tinued in 1984 (Behavioral Science Division 1984).

Treatment Method. The program was similar to that in 1983, with
the exception that some patients received only one treatment and others
received an average of six treatments after chemotherapy. Patients
were randomly assigned to the same treatment groups as in the 1983
protocol. The protocol also allowed patients options to begin in one
treatment group and switch to another, to refuse to be in the smoking
group, or to try both routes of administration sequentially. Success was
defined as a reduction in nausea and vomiting, and failure was defined
as no reduction. Table 6 shows the results. It is important to note that
few patients continued with the oral THC treatment, while those who
smoked marijuana achieved over 90% success. Summarizing side ef-
fects of both THC and marijuana reported over the two years, treated
patients often fell asleep. Of those who did not (approximately 90
patients), 50% reported sleepiness and 45% felt ‘‘high.’’ No other side
effects were noted in the report.

CALIFORNIA

Background. After legislation passed by the State of California Leg-
islature in 1979, a Cannabis Therapeutic Program was carried out
between 1983 and 1989 under the supervision of the California Re-
search Advisory Panel (1989).

Treatment Method. Over the years, several protocols were used.
Essentially, the early protocols were conservative, e.g., patients were
required to have failed treatment with conventional anti-emetic drugs.
Later, a more relaxed protocol was used in which the patient and the
physician decided whether or not to try the THC capsule or smoke
marijuana.

TABLE 6. New Mexico Trial (1984): Treatment Success After the First Treat-
ment with Inhaled Marijuana or Oral THC

Group Oral THC Inhaled Marijuana Combined

Success 6 (54.5%) 79 (95.2%) 79 (98.8%)

Failure 5 (45.5%) 4 (4.8%) 1 (1.2%)



Richard E. Musty and Rita Rossi 51

Measures. Physicians used 5 point rating scales to record nausea
and vomiting.

Results. Table 7 shows the combined results of the various protocols
combined. In this study, smoked marijuana was consistently more
effective than oral THC in blocking vomiting except in the most severe
cases (> 6 times). Control of nausea was about the same for both
groups. The pattern of side effects did not differ, to any extent, between
smoked marijuana and oral THC.

NEW YORK

Background. The New York Department of Health study conducted
a large scale (Phase III type) cooperative clinical trial (Randall, 1990).

Treatment Method. The central question addressed was how effec-
tive inhaled marijuana was in preventing nausea and vomiting due to
chemotherapy in patients who failed to respond to previous anti-emetic
therapy. Patients undergoing chemotherapy were allowed to use mari-
juana distributed through three centers: North Shore Hospital (NSH),
Columbia Memorial Hospital (CMH), and a triad of the Upstate Medi-
cal Center, St. Joseph’s Hospital and Jamestown General Hospital
(JGH). By 1985, the New York program provided marijuana therapy to
208 patients through 55 practitioners. Of those, data on 199 patients
were evaluated. These patients had received a total of 6,044 NIDA-

TABLE 7. California Trials: Ratings of Nausea and Vomiting for Smoked Mari-
juana or the THC Capsule.

Smoked THC Smoked THC
Marijuana Capsule Marijuana Capsule

Nausea Vomiting

None 9 (9.2%) 38 (15.1%) None 19 (19.4%) 89 (35.3%)

Mild 34 (34.7%) 85 (33.9%) 1-3 times 36 (36.7%) 69 (27.4%)

Moderate 36 (36.7%) 73 (29.1%) 4-6 times 18 (18.4%) 35 (13.9%)

Severe 17 (17.3%) 55 (21.9%) > 6 times 24 (24.5%) 59 (23.4%)

Missing 2 (2%) 6 (2.3%) Missing 1 (1%) 5 (2.3%)

Side Effects (combined ratings from mild to severe are shown Table 8).
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TABLE 8. California Trials: Side Effects Reported by Patients

Smoked Smoked THC Alone THC Alone
Marijuana Marijuana

n = 98 % n = 257 %

Dry Mouth 53 56.5 112 44.8

Tachycardia 6 6.4 25 10.0

Ataxia 16 27.1 31 12.8

Dizziness 31 33.1 67 26.8

Orthostatic 7 7.5 32 12.8

Anxiety 19 20.2 47 18.8

Sedation 49 52.1 160 64.0

Elated Mood 25 26.6 61 24.4

Confusion 23 26.6 79 31.6

Perceptual 15 15.9 57 22.8

Fantasizing 10 10.7 29 11.6

Depressed 17 18.1 33 13.2

Panic/Fear 7 7.5 9 7.6

supplied marijuana cigarettes provided to patients during 514 treat-
ment episodes.

Measures. Observations were made by patient self-report.
Results. North Shore Hospital reported marijuana was effective at

reducing emesis 92.9% of the time; Columbia Memorial Hospital re-
ported efficacy of 89.7%; the triad of Upstate Medical Center, St.
Joseph’s Hospital and Jamestown General Hospital reported 100% of
the patients smoking marijuana gained significant benefit.

Analyzing patient evaluations, the report concluded that approxi-
mately 93% of marijuana inhalation treatment episodes were effective
or highly effective when compared with other anti-emetics. The New
York study reported no serious adverse side effects. No patient receiv-
ing marijuana required hospitalization or any other form of medical
intervention.

DISCUSSION

Even though slightly different methods and different research de-
signs were used in these studies, it is clear that inhaled marijuana was
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effective in reducing or eliminating nausea and vomiting following
cancer chemotherapy. In those studies which compared the inhalation
route to oral THC, inhalation was equal to or better than oral adminis-
tration. In almost all of these studies, patients were admitted only after
they failed treatment with standard anti-emetics, suggesting the pa-
tients may have been under fairly aggressive treatment for their can-
cers.

With regard to side effects, short term use of marijuana leads to
sedation, a high, and smoke intolerance in some patients. At this point
in time there is no conclusive evidence that marijuana smoke seriously
affects the immune system or is associated with cancer (Joy, Watson
and Benson, 1999).

In a 1991 survey, Doblin and Kleiman (1991) reported that more
than 70% responding oncologists (n = 1035) reported at least one of
their patients had used marijuana as an anti-emetic, and that they had
also either observed or discussed the patients’ use. In addition, 44% of
the respondents reported recommending marijuana to at least one pa-
tient. Two hundred seventy-seven respondents felt they had clinical
experience with both marijuana and Marinol� (oral THC): (44%
thought marijuana was more effective, 43% thought they were about
equally effective, and 13% thought Marinol� was more effective).
These data suggest that physicians at that time continued to discuss or
recommend marijuana use to some patients. In this sample of oncolo-
gists, it seems they understood the potential efficacy of marijuana use.
Whether this situation has changed since 1991 is unknown, but one
might argue that the introduction of the anti-emetics of the selective
serotonin-3 antagonist class, may have changed this practice.

While there have been no studies which have compared smoked
marijuana or Marinol� with the serotonin receptor type-3 antagonists
(granisetron or ondansetron), it is instructive to review published clini-
cal trials with these compounds for the sake of comparison. In 9
clinical trials with ondansetron, anti-emesis was obtained in 40%-81%
(mean 63.5%) of patients (Beck et al. 1993; Buser et al. 1993; Crucitt
et al. 1994; Hainsworth et al. 1991; Herrstedt et al. 1993; Kaasa et al.
1990; Marty et al. 1980; Olver et al. 1996; Roila et al. 1991). In 5
clinical trials with granisetron, 37.7%-93% (mean 56.6%) anti-emesis
was reported (Italian Group for Antiemetic Research 1995; Markman
et al. 1996; Perez et al. 1997; Ritter Jr. et al. 1998; Sekine et al. 1996).
It is generally known that combining anti-emetic drugs with different
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mechanisms of action often improves efficacy (Jones et al. 1991). This
suggests that future research should consider combining cannabinoids
with other anti-emetics.

The data reviewed here suggest that the inhalation of THC appears
to be more effective than the oral route. In order to achieve the IOM
recommendation to allow patients access to marijuana, both state and
Federal Governments would need to reschedule marijuana from
Schedule I to Schedule II, or reinstate the Compassionate Use Pro-
gram. The development of smokeless inhalation devices would cer-
tainly be an advance in the use of THC as an anti-emetic medication.
Finally, a large number of synthetic cannabinoid and endocannabinoid
agonist analogs have been developed. It would seem that testing of
these compounds as potential anti-emetics would also be worthwhile.
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