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I. INTRODUCTION

The evolution of cannabinoids as antiemetics in cancer chemotherapy required three
preconditions:  effective  cancer  chemotherapy;  emetogenic  and/or  nauseating  cancer
chemotherapy,  the  relative  antineoplastic  effectiveness  of  which  justified  its  clinical
use;  and  the  existence  of  antiemetic  and/or  antinauseant  cannabinoid  drugs  with  a
favorable therapeutic index.  The  first two preconditions have existed  since the  1960s
and this chapter will address the third precondition.

The literature is replete with references to the use of marijuana under medical and
pseudomedical circumstances for a variety of indications in many cultures for almost
5000  years.  The  appetite-stimulating  and  antiemetic  effects  of cannabinoids  are  well
established but their mechanism is not well understood.  Relatively early references to
these  medicinal  properties  can  be  found  without  difficulty  in  literature  of  the  l9th
century."

Perhaps the earliest "modern" reference to the chemotherapy-antiemetic effects of
marijuana was  authored  by a poet who  was  receiving chemotherapy for leukemia in
1972.4  In  1975,  Sallan et al.  first demonstrated  the antiemetic  superiority of A9-tetra-
hydrocannabinol  (THC)  over  placebo  in  a  double-blind  randomized  study of 22 pa-
tients,  most  of  whom  were  "known  to  be  refractory  to  conventional  antiemetics.''S
This was based on the isolation and identification in 1964 of THC as the "major active
Psychotropic principle of marijuana. ''6

Pharmaceutically, pharmacologically, and aesthetically ingested THC is better than
smoked marijuana.  In efforts to improve further on pharmaceutical properties, phar-
macologic  properties,  and  for  commerical  reasons,  the THC  analogs  nabilone7;  and
levonantradol8 were synthesized by the pharmaceutical industry and have undergone
extensive  clinical  trials  which  will  be listed  in  the next  section.  Other  advantages  en-
joyed  by  these  synthetic  analogs  include  lack  of  the  social  stigma  attached  to  using
marijuana and its natural components. At the time of writing, November  1984, nabi-
lone  is  available  by  prescription  in  Canada  and  the  U.K.  It  is  reputedly  soon  to  be
prescribable in Australia as well,  and  it is possible that both THC  and nabilone will
soon be prescribable in the U.S.

11.  CLINICAL TRIALS

Table  19-63 is a comprehensive listing of clinical trials involving THC, nabilone, and
levonantradol,  the  three  most  commonly  clinically  tested  cannabinoid  antiemetics.
General observations include the overwhelming confinement of these studies to English
publications;  the scarcity of studies exploring drug doses or schedules;  the scarcity of
studies  comparing  cannabinoids  with  each  other;  and  the relative  scarcity of studies
where  cannabinoids  are  combined  with  antiemetic  drugs  of  other  pharmacologic
classes. The majority of studies involved patients described as previously refractory to
conventional antiemetics;  thus,  anticipatory nausea and  other  factors related to pre-
vious experience were frequent confounding variables.

Notions have arisen from these studies, many of which have not been reproduced or
precisely  defined.  Unfortunately,  many  of the  studies  have been  uncontrolled,  have
included relatively few patients, and have been relatively heterogeneous with respect to
variables  such  as  chemotherapy,  patient  population,  previous  treatment,  and  study
design.  Nevertheless,  there is undoubtedly validity to some of these ``notions" which
include (continued on page 75):
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Table I
CLINICAL TRIALS OF CANNABINOIDS AS ANTIEMETICS

Year
published       Cannabinoid Comments

Proceedings

1984                THC                     Abst;  136 patients;  "prolonged" closing with 2.5 mg/m2: better
therapeutic index than 5 mg/m2

1984                THC                    Abst; 20 patients RCDB crossover; ingested THC superior to
smoked marijuana

1983                THC                    Abst; 46 patients refractory to conventional antiemetics; partial
RCDB crossover; THC enhances prochlorperazine antiemesis

1982                THC                    Abst; 27 patients RCDB vs. metoclopramide;  "metoclopramide su-
perior,,

1982                THC                    Abst;  15 patients uncontrolled;  ``THC plus prochlorperazine"
found ineffective

1981                 THC                    Abst; 36 patients RCDB crossover;  "23/36 preferred THC,  l/36

prochlorperazine"
1981                 THC                    Abst;  120 patients RCDB;  ``15 mg THc best antiemetic, but proch-

lorperazine best antinauseant of 6 study treatments"
1979                THC                    Abst;  15 patients RCDB; THC plus marijuana vs. placebo; THC su-

perior
1979                THC                    Abst;  Ill  patients (median age 6l) RCDB vs. prochlorperazine;

"THC antiemetic but significant dysphoria experienced"

1984                THC                    3l  patients RCDB crossover vs. metoclopramide (Cisplatin chemo-
therapy); "metoclopramide preferred"

1984                THC                    7 patients RCDB vs. prochlorperazine in radiotherapy;  "THC pre-
ferred"

1982               Marijuana         "Untreated street" marijuana cigarettes may contain pathogenic
bacteria

1982                THC                    214 patients RCDB crossover vs. prochlorperazine;  "despite no
measurable difference nausea or vomiting, more patients preferred
THC„

1980                THC

1980                THC

1981 THC

1979                THC

1979                THC

1981

1981

1983                 THC

55 patients RCDB crossover vs. prochlorperazine vs. placebo; THC
„best„

25 patients RCDB crossover vs. prochlorperazine;  "20 preferred
THC„

35 patients RCDB vs. thiethylperazine vs. metoclopramide;  ``THC
inferior"

52 patients RCDB crossover vs. haloperidol;  "no preference"
23 patients phase 1 :  ``an effective THC analog"
25 patients uncontrolled;  "THC effective but toxic"
55 patients vs. prochlorperazine vs. placebo; THC "superior"
120 patients RCDB vs. prochlorperazine vs. placebo;  "even `low'
(5-mg) doses of THC caused reduced intraocular pressure and dis-
tortions of perception"

22 patients RCDB vs. placebo (adriamycin + cyclophosphamide);
"THC ineffective"

15 patients RCDB vs. placebo (high-dose methotrexate);  "THC ef-
fective"

Ill  elderly patients RCDB vs. prochlorperazine;  "THC more antie-
metic but more dysphoric"

Admittedly anecdotal;  ``THC plus prochlorperazine studied, uncon-
trolled with apparently beneficial results"

Conclusion:  "THC induces no apparent alterations of cyclophos-
phamide or adriamycin pharmacokinetics"

No data available

Ref.

9

10

11

12

13

14

15

16

17

18

19

20

21

30

31

32

33

34

35
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Table 1 (continued)
CLINICAL TRIALS OF CANNABINOIDS AS ANTIEMETICS

Year
published          Cannabinoid

Nabilone

Nabilone

Nabilone

1983

1983

1982
1982

1979

1977

1982

1982

1982

1983

Comments

Proceedings

Abst; RCDB crossover 22 pediatric patients;  "nabilone superior to

Ref.

36

prochlorperazine"
Abst;  35 patients RCDB crossover;  "15 preferred nabilone, 4 proch-       37
lorperazine"

Abst;  32 children RCDB vs. prochlorperazine;  ``nabilone pre-
ferred"

Papers

38

Nabilone            20 patients RCDB crossover vs. chlorpromazine (Cisplatin chemo);          39
" 10 preferred nabilone, 5-chlorpromazine"

Nabilone            34 patients RCDB crossover vs. prochlorperazine;  "nabilone pre-             40
ferred but dysphoria noteworthy"

Nabilone            38 patients RCDB vs. placebo;  ``nabilone effective; dysphoria"                 41
Nabilone            80 patients RCDB crossover vs. prochlorperazine;  ``60 preferred na-       42

bilone"
Nabilone             113 patients RCDB crossover vs. prochlorperazine;  "nabilone pre-           43

ferred"
Nabilone            13 patients uncontrolled;  "nabilone effective in lo"                                      44
Nabilone            84 patients RCDB vs. placebo;  "effective but dysphoria a problem"       45
Nabilone            26 patients RCDB vs. prochlorperazine;  ``nabilone more effective            46

but more dysphoria, hypotension"
Nabilone            52 out-patients; uncontrolled; previous ``phenothiazine-failures" ;            47

"two thirds of patients preferred nabilone to previous treatment"

Nabilone             54 patients;  RCDB vs. placebo;  "67ayo  preferred nabilone;  11  dis-             48
continued due to "side effects"

Levod                  Abst; 36 patients uncontrolled; resistant to conven-

Levo

tional antiemetics;  ``equivocal results"
Abst; 42 patients RCDB vs. prochlorperazine;  ``levo more antie-
metic also more dysphoric"

50 patients "resistant to conventional antiemetics" vs. placebo;
` `levo effective' '

Abst; phase-I study; 31  patients,  "levo effective"
Abst; RCDB vs. THC; 46 entered/26 completed;  "no difference"
20 patients RCDB vs. prochlorperazine; "levo more side effects"
36 patients phase-I study;  ``0.5 mg effective i.in."
35 patients phase-I study "drug effective"
27 patients phase-1 ;  "drug effective"
12 patients uncontrolled;  "high incidence of side effects"
? patients uncontrolled; "high incidence of side effects"
German; 87 patients; uncontrolled;  ``a good antiemetic effect with
only mild side effects"

43 outpatients receiving radiotherapy; levo, chlorpromazine equally        61
effective

2l patients were refractory to standard antiemetics;  "toxicity was            62
minimal, and efficacy not evaluable"

23 patients ``refractory to conventional antiemetics"; uncontrolled          63
"Levonantradol is an effective antiemetic in approximately 50ayo  of

patients resistant to conventional antiemetics  .  .  .  side effects are
common and frequently unpleasant."

Note..  RCDB, randomized controlled double-blind; THC, delta-9-tetrahydrocannabinol; Abst, abstract;
Levo, levonantradol.
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1.        "Pre-medication"  and prolonged use of lower doses of cannabinoids9 may have
a better therapeutic index than the more acute use of higher doses. This principle
seems to govern the "conventional"  closing schedule with nabilone,  wherein the
first dose generally precedes chemotherapy by approximately 12 hr.

2.       Ingested  THC  has  been  found  superior  to  smoked  marijuana  in  a  controlled
study.t° This observation is possibly related to the fixed-interval closing and lower
blood levels achieved with the inhaled marijuana.

3.       A small number of preliminary studiest"5'33 suggest that cannabinoids and phe-
nothiazines may be therapeutically synergistic.

4.       A small number of studies suggests that high-dose metoclopramide is superior to
THC, especially in patients receiving cisplatin chemotherapy.]2"

5.       Generally, but not universally, THC or nabilone have been found to be preferred
over  prochlorperazine  by  most  patients  in  randomized  controlled  double-blind
crossover  studies.  In most of these studies,  however,  the patients had exhibited
prior   "drug  resistance"   to  the  antiemetic  effects  of  phenothiazines.   In  one
study,]7'32  THC  and  prochlorperazine  were  equally  effective  in  the  antiemetic
sense,  but  the  conclusion  was  that  prochlorperazine  was  preferred  because  of
"the tendency toward dysphoric effects by THC in elderly patients."

6.       One  study[5"  involving  120  patients  demonstrated  that while tetrahydrocanna-
binol was the best antiemetic,  prochlorperazine was the best antinauseant.  An-
other study indicated strong patient preference for one antiemetic regimen over
another in spite of equivalent effectiveness of the two regimens for relief of nau-
Sea,  Or Volume and frequency of emetic events.66

7.       Marijuana  cigarettes  may  contain  pathogenic  bacteria.2°  While  the  significance
of this is unclear, it clearly supports the advantage of a defined oral pharmaceu-
tical preparation.

8.       The occurrence of reduced intraocular pressure and distortions of perception was
independent of dose of THC in doses between 5 and  15 mg.29

9.       The  effectiveness  of  THC  and,  hence,  other  cannabinoids,  may  vary  with  the
chemotherapeutic drug(s) involved.3°.31 Although the work cited describes thera-
peutic differences for drugs of approximately equal emetogenicity, it is generally
felt that cannabinoids  are less effective with cisplatin,  which is generally recog-
nized as the most emetogenic drug and that more clinical trials are necessary to
elucidate the presumed enhancement of effect by combining cannabinoids with
complementary antiemetics of other pharmacologic classes.

10.     THc does not alter pharmacokinetics of cyclophosphamide or adriamycin.34
11.     Nabilone is effective in pediatric patients and may be preferable to prochlorper-

azine.36,38
12.     Nabilone may be preferable to chlorpromazine in patients receiving cisplatin che-

motherapy.39

The overall impression is that dysphoria may be the major side effect with all three
cannabinoids.  The data seemed most precise for nabilone,  suggesting an incidence of
"intolerable"  dysphoria of about  10%  for this drug.  The incidence seems higher for

levonantradol, and possibly somewhat lower for THC.
All three drugs are effective antiemetics. Levonantradol has the advantage of avail-

ability,  either orally or parenterally, but despite the absence of direct comparisons,  it
seems to be associated with a higher frequency of dysphoric effects,  and at present it
therefore  seems  unlikely  to  advance  beyond  the  investigational  stage.  Nabilone  and
THC,  on  the  other  hand,  appear  to  have  a  somewhat more  promising  present  and
future clinically.
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Ill. MECHANISMS

A. Pharmacology and Physiology of Chemotherapy-Induced Emesis
Vomiting is the expulsion of contents of the gut, largely by forces generated by the

respiratory  muscles.64  ``Central"  emetics  of  the  apomorphine  prototype  effect  their
stimulus, primarily through the chemoreceptor trigger zone (CTZ), which is one of the
sources  of stimulation of the medullary vomiting center,  the final central neurologic
mediator of emesis.  Since vomiting can also be induced by activation of other chemo-
sensory inputs to  the vomiting center,  blockade of vomiting in cancer chemotherapy
may require interruption of more than one type of chemosensory input;  thus,  for ex-
ample,  the pure blockade of dopamine-mediated vomiting may be relatively ineffec-
tive.  Numerous  hypotheses  implicating  a  variety  of  neurotransmitters  in  the  emetic
effects of chemotherapeutic agents have been published, but their precise involvement
in  specific  "chemotherapy  situations"  has  not  been  conclusively  demonstrated.  In-
deed,  even when the neurotransmitter profile for each chemotherapeutic agent is de-
fined,  the  challenge  will  remain  to  chemically  interrupt  emesis-related  inputs  selec-
tively, while preserving respiratory homeostasis.6S

Nausea,  the sensation of discomfort associated with vomiting from most causes,  is
a cerebral function,  as is  "anticipatory emesis''.  Although the experiences of nausea
and vomiting have been almost universally considered interchangeable by most authors
and  practitioners,  there  is  some  evidence  that  this  may be  unjustified.  Anecdotally,
patients  frequently report feeling better when their nausea is  ``relieved by vomiting."
Other  evidence  supporting  the  duality  of  nausea  and  vomiting  is  the  finding  in  one
study  of  THC  as  the  best  antiemetic  and  prochlorperazine  the  best  antinauseant.]S
Another  is  the  apparent lack  of concordance between patient preference,  antiemetic
effect, and antinauseant effect of drugs in another study.66

Borison and  Mccarthy state that  "  .  .  .  it is conceivable that nausea could persist
even  while  the  performance  of  vomiting  was  blocked.64  As  a  case  in  point,  rats  are
naturally  unable  to  vomit,  yet  seem  to  experience  the associated  discomfort  .  .  .  the
rat's  failure  to  vomit  is  not  simply  a  mechanical  disability  as  is  generally  assumed;
rather it is best explained as being a species-adaptive neurological deficit. Nevertheless,
the rat is responsive to emetic stimuli,  displays autonomic and behavioural signs cor-
responding  to  the  presence  of nausea."  These  authors  also  stress  that normal  para-
emetic autonomic visceral responses yield widespread and profound physiological con-
comitants of nausea,  but these are not essential for the performance of vomiting per
Se.

Borison and Mccarthy go on to say that,  "the crucial question for clinical purposes
is  whether  nausea  and  vomiting  might  be  separately  vulnerable  to  pharmacological
suppression  ....  It would  appear from the evolutionary condition of emetic refrac-
toriness in the rat, that the nausea-directed limb of the reflex arc originates in the emetic
circuit before the signal passes to the vomiting-control mechanism, which is inoperative
in  this  species.  Theoretically,  such  arrangement  of  neural  conditions  should  permit
separate neurochemical access to the nausea control loop, as it bypasses the mechanical
co-ordinating mechanism for emesis  ....  Hence in confronting the totality of nausea
and vomiting in cancer chemotherapy, some credence should be given to the possibility
that a drug may be found which could eliminate the suffering of nausea, while it leaves
the vomiting  unaffected.  The  successful  application  of hypnosis  to  overcome antici-
patory emesis67 offers encouragement for seeking a psychotropic drug capable of selec-
tively allaying the mental distress of nausea."

A detailed description of the current state of knowledge of all aspects of the physi-
ology and pharmacology of nausea and vomiting is beyond the scope of this chapter,
and the reader is referred to the relevant reviews on the subject.64.6S,68
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8. Cannabinoids and Chemotherapy-Induced Emesis
The antiemetic effectiveness of nabilone was compared in unanesthetized cats, with

that of prochlorperazine and no drug, against the emetic stimuli of the chemotherapeu-
tic agents semustine (BCNU), mechlorethamine hydrochloride (nitrogen mustard), and
cis-platinum (cjs-diaminedichloro-platinum 11).69 Nabilone was found effective for all
tested  emetic  stimuli,  whereas  prochlorperazine  was  ineffective  in  antagonizing  the
emetic response to mechlorethamine.

Cannabinoids  exercise  a  considerable  influence  on  cerebral  function,68  above  the
level  of  the  vomiting  reflex  arc.  Cannabinoids  could,  therefore,  interrupt  vomiting
through descending inhibitory connections to the lower brain stem centers.  If it could
be shown, on the other hand, that cannabinoids act specifically to interfere with eme-
s`is-related neurotransmission at the medullary level,  these drugs could be much more
rationally  utilized,  particularly  in  combination  with  drugs  acting  at  complementary
sites.

Other studies in animals  suggest that THC  has actions at the level of the reticular
formation, thalamus, and cerebellum and exerts an anticholinergic effect.7°'7] Further-
more,  there is evidence that cannabinoid antiemetic activity may be related to inhibi-
tion  of  the  prostaglandin  cyclic  nucleotide  system.72"  Finally,  the  interaction  of
opioids, endorphins, enkephalins, and cannabinoids may be relevant to this area. In a
mouse model system74 various cannabinoids inhibited the production of morphine ab-
stinence by the opioid antagonist naloxone. There appeared to be a structure/response
relationship in the effectiveness of the various cannabinoids in inhibiting this morphine
abstinence  syndrome.  Subsequently,  in a dog  system7S  it has been demonstrated that
pretreatment with intraventricular naloxone blocked the emetic responses induced by
intraventricular endorphin (met-enkephalin) and morphine,  but not apomorphine.  It
was concluded by the authors that ``the selective protective action of the opiate antag-
onist (naloxone) against met-enkephalin and morphine supported the presence of en-
kephalin receptors in the emetic chemoreceptor trigger zone (CTZ)." It is tempting to
contemplate  a mechanism  involving  the  interaction  of endogenous  (and  possible  ex-
ogenous)  opioids  with  cannabinoids,  and  chemical  and  neurologic  and  psychologic
aspects of chemotherapy and cannabinoids.

Thus, the precise mechanisms are unclear, but there are numerous clues.

IV. CONCLUSIONS

The use of cannabinoids as cancer chemotherapy antiemetics represents, in essence,
the  use  of  a  drug  with  a  relatively undefined  mechanism  of action to  treat the  side
effects of other drugs, also with relatively undefined mechanisms of action, which are
being used to treat cancer,  a disease or series of diseases the precise nature of which
remains  enigmatic.  In  spite  of  these  fundamental  areas  of  ignorance,  as  well  as  the
paucity of even specific empiric data (Table  I),  the broad interest in and use of can-
nabinoids is at hand,  partly as a result of its continuing ``mythology'',  as well as the
frequent absence of better alternatives. Indeed, the widespread, "unsupervised" use of
cannabinoids as antiemetics is exemplified by the independent publication of a booklet
in 197976 containing such information for ``consumers" as the timing of marijuana use
with  chemotherapy and  radiation therapy,  acquiring marijuana,  and preparation of
marijuana in capsules, food, or suppositories. A variety of recipies includes marijuana
brownies, honey slides, and chocolate chip cookies. Indeed, in the late 1970s and early
1980s many newspapers contained almost daily reports on this subject.

The level of public interest in this area in the U.S.  at this time is further illustrated
by the convocation of "Consensus Meetings" by the National Institutes of Health in
1978  and  197977" and  a report to the U.S.  Congress by Dr.  Phillip Schein in  1980.79

a
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The  information  and  recommendations  reported  in  these  meetings  are  contained  in
Table  1.  Perhaps the most explicit expression of legislative interest and intention was
promulgated by the Research Advisory Panel of the State of California8° in 1981. The
panel stated that they had planned and were "  .  .  .  currently executing a large collab-
orative  phase  Ill  trial of oral THC  and  smoked marijuana in patients receiving che-
motherapy  or  radiation  therapy  for  cancer."  Four  protocols  were  described.  In  the
first,  adults  receiving  ``cyclic  chemotherapy"  were  studied;  in  the  second,  adults  re-
ceiving radiation therapy or ``daily chemotherapy" (anticancer drugs on three or more
consecutive  days)  were  studied;  the  third  protocol  involved  cyclic  chemotherapy  in
pediatric  patients  (ages  5  through  14).  Although  these  are  alluded  to  as  "phase-Ill
studies'',  controls  are  not  described;  only  THC  regimens  are  described.  Apparently
doses  were  systematically  raised  with  each  succeeding  chemotherapy treatment  until
either a satisfactory effect or prohibitive toxicity occurred.  The fourth protocol pro-
vided  marijuana cigarettes to hospitalized adult patients receiving cisplatin,  dacarba-
zine,  or 5-azacytadine,  alone or in combination with other agents.  This was intended
only for "marijuana-experienced" individuals and a standardized smoking procedure
was utilized.

It was expected that at least 3000 patients would be evaluated in this collaborative
study.  This reviewer has not encountered any publications or other information con-
cerning  results  of  this  project,  and  it  seems  possible  that  the  investigational  objects
may have paralleled the clinical objective of obtaining THC for what were thought to
be appropriate patients.

e     Cannabinoids as ``cancer chemotherapy antiemetics'' have been extensively reviewed
by others. The first such extensive review appeared in a 1981  monograph on the treat-
ment  of  cancer-chemotherapy-induced  nausea  and  vomiting  generally.8]  This  mono-
graph  was  research  oriented,  and  102  of  its  230  pages  are  devoted  to  cannabinoid
studies.  Other  relatively  new  antiemetics  less  extensively  described  include high-dose
metoclopramide,  butyrophenones,  and glucocorticoids.  Other general reviews on an-
tiemetic  treatment  of  cancer  chemotherapy  antiemetics  which  prominently  included
discussions of cannabinoids,  appeared in  1983.82-84 Subjects such as anticipatory nau-
Sea and anticholinergics are addressed by Maule and Perry in their review.83

At this point "a distillation" of the material reviewed discloses the following infor-
mation in hand.  First,  THC,  nabilone,  and levonantradol have some effectiveness as
cancer chemotherapy antiemetics. It is virtually certain that smoked marijuana is sim-
ilarly effective. Although hard data comparing the cannabinoids to each other or de-
fining specific dose schedules seem not to exist, there seems to be a "general feeling"
that levonantradol may have prohibitive psychological side effects and that nabilone
may have unacceptable dysphoric effects in approximately loq7o of patients, but on the
other hand, may have less  "abuse potential" than THC because of reduced euphoric
effects.8s

Second,  while adverse psychological effects and somnolence appear to be the most
prominent side effects,  a variety of potential side effects related to other pharmacol-
ogic effects and in vitro studies of the cannabinoids deserves inclusion.86 Smoked mar-
ijuana may contain pathogenic microorganisms and its habitual use has been described
as  causing or contributing to bronchitis  and  emphysema.  Furthermore,  smoke  from
marijuana cigarettes  accelerates malignant transformation of lung cells in tissue cul-
ture.87 Arteriosclerotic heart disease has been considered a contraindication because of
the pharmacologic tachycardia and reports that marijuana aggravates angina. The can-
nabinoids,  particularly nabilone,  have also been associated with orthostatic hypoten-
sion,41  which,  in general,  is  relatively mild.  Other  adverse  effects  include tremulous-
ness,  impairment  of  coordination,  distortions  of  perception,29  and  hallucinations.
There is no conclusive evidence on clinical effects relevant to pregnancy, but the drugs
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are  generally  considered  contraindicated  in  this  setting  with  some  in  vitro  justifica-
tion.88 The long-term physical and p,sychological consequences of using cannabinoids
remain unclear.• Finally, it seems quite clear that cannabinoids are relatively effective cancer chemo-

therapy antiemetics, but their most advantageous application remains to be elucidated
with further research, at least some of which should address the following questions:

1.       The use of cannabinoids in optimum doses and schedules
2.       The use of combinations of cannabinoids with other "established''  antiemetics,

or possibly complimentary drugs, such as tranquilizers
3.       The  possible  development  of  new  cannabinoids  with  better  structure/function

relationship88a and/or the possible alleviation of dysphoria induced by high dose
Cannabinoids using cannabidio|89

4.       The possible more general application of cannabinoids in management of cancer-
related Symptoms, such as nausea/anorexia, and particularly pain90,91

Cannabinoids appear to be important drugs in the management of cancer. They may
well have considerably broader implications than those currently under general consid-
eration. Further basic and clinical research are required to address these important and
interesting issues.
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