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4.3  8  2 kg during treatment (range 2–8; p = 0.0002) and an 
average rise in BMI of 1.4  8  0.61 (range 0.8–2.7; p = 0.002). 
The average Harvey-Bradshaw index was reduced from 11.36 
 8  3.17 to 5.72  8  2.68 (p = 0.001).  Conclusions:  Three months’ 
treatment with inhaled cannabis improves quality of life 
measurements, disease activity index, and causes weight 
gain and rise in BMI in long-standing IBD patients. 

 Copyright © 2011 S. Karger AG, Basel 

 Introduction 

 Crohn’s disease (CD) is a chronic inflammatory disor-
der that may affect the gastrointestinal tract from the 
mouth to the anus. Inflammation is transmural and 
might therefore be complicated by fistula and abscess for-
mation, perforations and fibrotic strictures. Ulcerative 
colitis (UC) is a form of inflammatory bowel disease 
(IBD) which affects mainly the colon, thus causing ab-
dominal pain, bloody diarrhea and weight loss. Both dis-
eases may cause significant morbidity and diminished 
life quality  [1–6] . Treatment options include a variety
of anti-inflammatory and immunosuppressant agents. 
Most commonly used are the 5-ASA anti-inflammatory 
drugs, corticosteroids, thiopurine drugs (azathioprine 
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 Abstract 

  Background and Aims:  Inflammatory bowel disease (IBD) 
patients suffer from significant morbidity and diminished 
life quality. The plant cannabis is beneficial in various gastro-
intestinal diseases, stimulating appetite and causing weight 
gain. Our aims were to assess whether treatment with in-
haled cannabis improves quality of life, disease activity and 
promotes weight gain in these patients.  Methods:  Patients 
with long-standing IBD who were prescribed cannabis treat-
ment were included. Two quality of life questionnaires and 
disease activity indexes were performed, and patient’s body 
weight was measured before cannabis initiation and after 3 
months’ treatment.  Results:  Thirteen patients were includ-
ed. After 3 months’ treatment, patients reported improve-
ment in general health perception (p = 0.001), social func-
tioning (p = 0.0002), ability to work (p = 0.0005), physical pain 
(p = 0.004) and depression (p = 0.007). A schematic scale of 
health perception showed an improved score from 4.1  8  
1.43 to 7  8  1.42 (p = 0.0002). Patients had a weight gain of 
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and 6-mercaptopurine), methotrexate and anti-TNF �  
agents. Most of these treatments, however, carry a consid-
erable risk for severe side effects  [7–12] .

  The beneficial effect of cannabinoids on the gastroin-
testinal tract has been recognized for centuries. The plant 
 Cannabis sativa  is the source of more than 60 aromatic 
hydrocarbon compounds called cannabinoids, of which 
delta 9-tetrahydrocannabinol is the main psychotropic 
constituent. This agent acts via at least two types of can-
nabinoid receptors, named CB1 and CB2 receptors  [13] . 
CB1 receptors are located mainly on central and periph-
eral neurons, and in the gastrointestinal tract in the en-
teric nervous system. By these receptors the cannabinoids 
cause inhibition of the gastrointestinal motility, mainly 
by inhibiting ongoing contractile transmitter release  [14–
16] . The CB2 receptors are located mainly on immune 
cells  [17] , but also on some afferent (sensory) nerve termi-
nals  [18] . The effect of cannabinoids on the immune sys-
tem is complex, and mediated through CB1 and CB2 re-
ceptors  [19] . Both receptors are expressed on B cells, NK 
cells and mast cells  [20, 21] . Cannabinoids suppress Th1 
cytokine production and increase Th2 cytokine produc-
tion, primary via CB2 receptors  [22, 23] . Secretion of 
TNF �  is directly inhibited by cannabinoids  [21, 24] .

  The use of cannabis is also known to stimulate appe-
tite and cause weight gain  [25, 26] . Recent studies show 
involvement of the plant in the regulation of appetite, 
food intake and energy metabolism  [27–30] .

  Thus, treatment with cannabis may have a beneficial 
effect in patients with IBD who suffer from alerted bowel 
movements, abdominal pain and loss of appetite. How-
ever, despite the fact that sporadic patients self-adminis-
ter cannabis, investigational data in the literature is 
scarce. In Israel, inhaled cannabis has been legally regis-
tered for palliative treatment of both CD and UC. In this 
preliminary prospective study, we tried to assess wheth-
er treatment with inhaled cannabis improves the quality 
of life, reduces disease activity and promotes weight gain 
in patients with IBD. 

  Patients and Methods 

 Study Design 
 The study was an open-label, prospective, single-arm trial.

  Study Population 
 To be included in the study, patients had to have an established 

diagnosis of CD, UC or colonic IBD unclassified according to ac-
cepted clinical-radiological and histopathological criteria, for at 
least 12 months prior to study entry. Patients were eligible for in-

clusion if they were prescribed cannabis treatment by their gas-
troenterologist independently of the present study. Since there are 
no guidelines for cannabis treatment in the literature, and can-
nabis is generally reserved for treatment-failing patients, the en-
tire cohort consisted of patients with long-standing diseases who 
were refractory to most conventional therapies (see Results). Pa-
tients’ concomitant medications were stable at least 16 weeks pri-
or to inclusion.

  Procedures 
 After signing an informed consent form, patients were asked 

to fill two standard quality of life questionnaire (EQ-5D and SF-
36v2), and their body weight was measured before the initiation 
of cannabis. After 3 months of treatment, patients filled the same 
questionnaires again, and their body weight was reassessed. For 
patients with CD, the Harvey-Bradshaw index for disease activity 
assessment was performed before treatment initiation and 3 
months thereafter. For patients with UC, the partial Mayo score 
index for disease activity assessment was performed before treat-
ment initiation and 3 months thereafter. 

  Inhaled cannabis was given by a legally authorized organiza-
tion, supervised by the Israeli Ministry of Health, which grows the 
cannabis plants and provides it to patients as prepared cigarettes 
in the dose of 50 g dry processed plant per month on a compas-
sionate basis free of charge. Patients were instructed to use in-
haled cannabis whenever they felt pain. They were guided to take 
up to 3 inhalations from the prepared cigarettes each time, in or-
der to avoid psychiatric side effects. Since the treatment included 
plants from various gardening nurseries, there was no standard-
ization for the amount of active materials in the prepared ciga-
rettes.

  The study was approved by the Sheba Medical Center ethics 
committee.

  SF-36 Health Survey 
 The SF-36 health survey is a widely used health status ques-

tionnaire constructed to assess health status in medical outcomes 
studies. The survey is designed to assess eight health concepts: 
physical functioning, bodily pain, role limitations due to physical 
health problems, role limitations due to personal or emotional 
problems, emotional well-being, social functioning, vitality and 
general health perception. Results of each of these concepts are 
shown separately in the results. 

  EQ-5D Health Survey 
 The EQ-5D health survey consist of 5 simple questions regard-

ing patient’s mobility, self care ability, daily activities, pain and 
depression and a schematic scale of patients perception of his/her 
current health status ranging from 0 to 10.

  Harvey-Bradshaw Index 
 The Harvey-Bradshaw index is a simplified questionnaire de-

signed for assessment of Crohn’s disease activity, and consists of 
5 clinical parameters  [31] .

  Partial Mayo Score  
 The partial Mayo score is a 9-point scale that includes clinical 

parameters and excludes the endoscopic appearance of the mu-
cosa  [32] .
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  Statistical Analysis 
 The Wilcoxon rank test was employed to evaluate the changes 

in paired variables in the study group before and after 3 months 
of cannabis treatment. Correlations were tested by Spearman cor-
relation test. All statistics were performed using MedCalc soft-
ware (Mariakerke, Belgium). p  !  0.05 was considered significant.

  Results 

 Study Population 
 A total of 13 patients were included in the study (4 

women and 9 men). Eleven patients suffered from CD, 
and 2 from UC. Demographic data of the patients and 
disease characteristics are shown in  table  1 . In all pa-

tients, IBD medications were stable during the 3-month  
period of the study. All patients used the entire amount 
of inhaled cannabis supplied each month. No adverse 
events were reported. None of the patients reported can-
nabis usage prior to the study. 

   Assessment of Patients’ Quality of Life, SF-36 Health 
Survey and Physical Aspects of Health 
   Limitations due to Physical Health Problems.  In 12 of 

14 daily activities assessed, there was a statistically sig-
nificant improvement after treatment (p values between 
0.0005  and 0.03).

   Bodily Pain.  Pain severity during the preceding 4 
weeks before cannabis initiation was noted as severe or 
very severe by 10 patients, and was moderate in the other 
3. After 3 months of treatment, only 1 patient had very 
severe pain, 4 had severe pain and the rest had mild to 
moderate pain (p = 0.0002). 

   Psychological Aspects of Health 
   General Health Perception.  Twelve of 13 patients as-

sessed their health status as bad or not so good before 
treatment, with a statistically significant change to good 
and very good in 10 patients, and not so good in the 3 re-
maining patients after 3 months of treatment (p = 0.0005). 
In a further item of the questionnaire, a similar statisti-
cally significant change to a better health status com-
pared to the prior year was noted (p = 0.001).

   Role Limitations due to Emotional Problems.  There 
was a statistically significant improvement in patients’ 
ability to work after treatment (p = 0.0005). 

   Social Functioning.  A statistically significant improve-
ment in patients’ ability to maintain social activities was 
evident after treatment (p = 0.0002).

   Emotional Stress.  There was a statistically significant 
improvement in emotional stress after treatment (p be-
tween 0.001 and 0.0002 for the different items of this sec-
tion of the questionnaire).

  The numerical results of the questionnaire are shown 
in  table 2 . 

   EQ-5D Health Survey 
  As shown in  table 3 , there was a significant improve-

ment in 3 of 6 items on this questionnaire. No change was 
noted in the mobility and self-care ability scores, but they 
were scored as good even before the treatment. 

   Harvey-Bradshaw Index 
  In 11 patients with CD, the Harvey-Bradshaw index 

was performed in order to clinically assess the utility of 

Table 1. P atient and disease characteristics

Crohn’s
disease

Ulcerative 
colitis

Gender (M/F) 8/3 1/1
Mean age, years

(range)
44810.7
(28–62)

29.582.1
(28–31)

Mean disease duration, years
(range)

18.288.9 
(5–35)

14824 
(11–17)

Disease location
Terminal ileum (L1)
Colon (L2)
Ileocolon (L3)

5
2
4

2 patients 
with left 
colitis

Disease behavior
Nonstricturing nonpenetrating (B1)
Stricturing (B2)
Penetrating (B3)

3
8

Previous intestinal resections, n 6
Previous operations without bowel

resections (including fistula drainage) 5
Previous medical treatment

5 ASA
Immunomodulators
Corticosteroids
Anti-TNF�

11
11
11

8

2
2
2
1

Previous TPN treatment 3
Small bowel obstruction  in the past 7
Concomitant medications

5 ASA
Immunomodulators
Corticosteroids
Anti-TNF�

0
6
2
5

2
1
0
1

Extraintestinal manifestations 7 1
Smoking status

Smoker
Ex smoker
Never smoked

5
1
5

2
0
0
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treatment on disease activity. Results are shown in  ta-
ble 4 . The initial average score was 11.36  8  3.17. After 3 
months’ treatment, the score was reduced to 5.72  8  2.68 
(p = 0.001). The main improvement was seen in the pa-
rameters of general well-being and abdominal pain. 
However, there was a considerable reduction in the 
number of liquid stools per day as well (from an average 
of 5.54  8  2.5 per day to an average of 3.18  8  1.47/day, 
p = 0.002).

   Partial Mayo Score 
  The partial Mayo score was performed in the 2 UC 

patients that were included in the study. There was a 
slight decrease in both patients’ scores after 3 months’ 
treatment from 6 to 5 points, but the small number of pa-
tients with UC precluded statistical analysis.

   Weight Change 
  Before treatment, the patients’ average weight was 

64.23  8  10.67 kg (range 48–80), and the average BMI was 

20.79  8  2.9 (range 16.2–24.1). Though the average BMI 
was within normal limits (between 18.5 and 24.9), 2 pa-
tients were severely underweight with BMI values of 16.2 
and 17.9. Another 3 patients had BMIs of 19. After 3 
months’ treatment, the average weight was 68.53  8  11.36 
kg (range 51–88), and the average BMI was 22.4  8  2.4 
(range 17.9–25.7). The 2 patients with the low BMI raised 
it to 17.9 and 19.1, respectively. Thus, only one of them 
remained under the normal limits. Therefore, there was 
an average weight gain of 4.3  8  2 kg (range 2–8) during 
treatment (p = 0.0002). The average rise in BMI was 1.4 
 8  0.61 (range 0.8–2.7; p = 0.002). These results are shown 
graphically in  figure 1 .

  Reduction in Inflammatory Markers 
 Since our study was not designed to assess the direct 

effect of cannabis on inflammation, data on inflamma-
tory markers was only available for 6 patients – all of them 
CD patients. 

Table 2. R esults of the SF-36v2 health survey

Before 
treatment

After
treatment

p value

General health 4.3880.65 2.9280.76 0.0005
General health today compared to 1 year ago 3.7780.92 2.0781.18 0.001
Restrictions in daily activities 2.0180.73 2.6180.59 <0.0001
Limitations in daily activities due to physical condition 1.8680.71 3.4880.78 <0.0001
Limitations in daily activities due to emotional problems 2.5280.97 3.8680.86 <0.0001
Restrictions in social life 3.9280.86 2.380.94 0.0002
Physical pain 4.8480.55 381.03 0.0002
Limitations in working ability following pain 4.1580.55 2.2380.92 0.0002
General well-being 3.0580.99 3.1780.93 0.4758
Frequency of restrictions in social life 2.0780.76 3.6980.75 0.002
Self-perception of health condition 3.5181.39 3.2681.19 0.0797

Table 3. R esults of the EQ-5D health survey

Before 
treatment

After 
treatment

p value

Mobility 1.5380.66 1.380.48 0.9
Self-care ability 1.1580.55 1.0580.277 0.9
Daily activities 1.9280.64 1.5380.51 0.06
Pain 2.4680.66 1.7680.43 0.004
Depression 1.8480.68 1.2380.43 0.007
Schematic scale 4.181.43 781.42 0.0002

Table 4. R esults of the Harvey-Bradshaw index

Before 
treatment

After 
treatment

p value

General well-being 2.6380.67 0.8180.87 0.0010
Abdominal pain 2.3680.92 1.0980.7 0.0039
Number of liquid stools/day 5.2782.93 381.73 0.0039
Abdominal mass 0.2780.9 0.1880.6 0.7
Complications 0.6380.5 0.6380.5 1
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  Results are shown in  table 5 . Before treatment, 5 pa-
tients had elevated CRP levels – between 2- and 3-fold 
increase from the upper normal range. The average was 
1.21  8  0.4 (normal range  ! 0.5). During treatment, the 
CRP levels returned to normal range within 40.2  8  20 
days in an average. The sixth patient had normal CRP 
levels before and after the treatment.

  Discussion 

 For centuries,  the plant  Cannabis sativa  has been 
known to be beneficial in various diseases, including dis-
eases involving the gastrointestinal tract. To the best of 
our knowledge, there are no data in the medical literature 
addressing its use in IBD patients. In the present prelim-
inary prospective study, we have found that treatment 
with inhaled cannabis improves quality of life in patients 
with long-standing CD and UC. Treatment was also 
shown to cause a statistically significant rise in patients’ 
weight after 3 months of treatment, and improvement in 
clinical disease activity index in patients with CD. Since 
there were only 2 patients with UC in the study, the issue 
of disease activity in these patients needs further evalua-
tion. However, both patients showed mild improvement 
in the partial Mayo score. 

 Moreover, the data demonstrated a statistically signif-
icant improvement in almost all aspects of patients’ daily 
life. After 3 months’ treatment with inhaled cannabis,
patients stated an improvement in their health status, 
their ability to perform daily activities and their ability to 
maintain social life. Patients reported a statistically sig-
nificant physical pain reduction during treatment, as well 
as improvement in mental distress. 

  Our results can be explained by existing data regard-
ing the effect of cannabinoids on the GI tract. Cumulative 
data suggests that endocannabinoids have a role in vari-
ous important physiological and pathophysiological 

functions in the GI tract. The relevance of these effects to 
IBD patients could be speculated to stem from its effect 
on GI motility, on the immune system and its potent ac-
tion as analgesics. Regarding motility, cannabinoid re-
ceptor agonists were shown to inhibit small bowel peri-
stalsis both in vitro  [33, 34]  and in vivo  [15, 16, 35]  in 
animal models. This effect was produced by activating 
CB1 receptor of rodents.

  Cannabinoids were also shown to delay gastric empt-
ing in rodents  [35] , and to reduce both contractile activ-
ity of stomach and duodenum and intragastric pressure 
 [35, 36] . Another action of the cannabinoids is inhibition 
of gastric acid secretion  [37] . This effect was shown also 
in 90 heavy cannabis smokers  [38] . These inhibitory ef-
fects on GI tract motility and secretion may be beneficial 
in patients with diarrhea. Indeed, some anecdotal reports 
suggest effective use of cannabis against dysentery and 
cholera  [39] . In the inflamed gut, both CB1 and CB2 re-
ceptor activation may reduce inflammation-associated 
hypermotility. In a mice model of ileitis, cannabinoid ag-
onists were proven effective in reducing intestinal motil-
ity compared to control sham-treated mice  [40] . Activa-
tion of CB2 receptors also inhibits both the accelerated 
intestinal motility  [41]  and the extent of inflammation 
 [42]  in experimental bowel inflammation. This inhibi-
tory effect on bowel motility may explain the reduction 
in the number of liquid stools per day reported by our CD 
patients.

Table 5. C hanges in CRP levels in 6 patients (normal values  >0.5)

Before treatment During treatment

1.6 >0.5
>0.5 >0.5

1.3 >0.5
0.9 >0.5
1.6 >0.5
1.4 >0.5

26

24

22

20

18

16

At inception

BM
I

At study conclusion

  Fig. 1.  BMI at study inception and after 3 months of treatment.   
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  Cannabinoids are potent analgesics, mainly affecting 
chronic neuropathic and inflammatory pain  [43, 44] . 
Visceral sensory nerves of the gut are inhibited by CB1 
and CB2 receptor selective agonists  [45, 46] . CB2 receptor 
agonists normalize sensory hypersensitivity caused by 
colon distension in experimental colitis  [45] . This effect 
can explain the significant pain relief expressed by our 
patients.

  In addition to their effects as anti-motility and analge-
sic agents, cannabinoids may exert a direct inhibitory ef-
fect on the immune system, via both CB1 and CB2 recep-
tors  [19] . In the gastrointestinal tract, cannabinoid recep-
tors are found on gut-associated lymphoid tissue  [47, 48] . 
Both receptors are expressed on B cells, NK cells and mast 
cells  [20, 21] . Cannabinoids suppress cell-mediated im-
munity and TH1 cytokine production, and enhance 
adaptive immunity and TH2 cytokine production  [20, 
22, 23, 49] . Cannabinoids inhibit LPS-evoked macro-
phage activation  [50] , suppress activated macrophages 
and mast cells  [51–53]  and were also shown to abrogate 
TNF �  secretion  [51] . The anti-inflammatory effect of 
cannabis use could also be related to the improvement in 
the clinical index of our CD patients. 

  Our results showed a significant weight gain of 4.3  8  
2 kg on average after 3 months’ treatment with inhaled 
cannabis. The BMI rose, respectively, by 1.4  8  0.61. In 
the current study of the 2 patients with severe under-
weight, one rose above the bottom limit of BMI 18.5 fol-
lowing treatment, and the other raised her weight from 
48 to 53 kg (BMI rose from 16.2 to 17.9). The weight gain 
observed in our study may be at least partly explained by 
data pertaining to the effects of endocannabinoids on ap-
petite. Thus, enhanced appetite was evident after stimu-
lation of CB 1  receptors in hypothalamic areas involved in 
the control of food intake, such as the ventromedial hy-
pothalamus (VMH)  [54] . In animal models, the injection 
of anandamide (endogenous cannabinoid) in the VMH 
of pre-satiated rats induces hyperphagia. This effect was 
prevented by previous hypothalamic administration of 
the selective CB 1  cannabinoid antagonist rimonabant 
 [55] . 

  A recent case series of 30 patients treated with can-
nabis for severe pain unresponsive to other drugs showed 
significant pain relief in 28 (93%) of patients  [56] . Side 
effects which included increased appetite were shown in 
18 patients. A sense of well-being was reported in 12 pa-
tients and weight gain in 7. These results are in agree-
ment with our results showing a significant improve-
ment in quality of life and weight gain in treated pa-
tients.

  None of our patients complained of any side effect that 
disturbed their working ability. In fact, as was shown in 
the results, there was a statistically significant improve-
ment in patients’ ability to work after treatment. How-
ever, our patient group included students, one pensioner, 
three businessmen and a film editor – professions that do 
not require motor coordination. The issue of treatment 
side effects and restrictions on treatment timing needs 
further evaluation. 

  There are several limitations to our study. The design 
focused on assessment of quality of life changes, weight 
gain and clinical disease activity in IBD patients and did 
not address the possible direct effect of cannabis on gut 
inflammation and mucosal changes. Although some 
patients did show a reduction in inflammatory markers 
such as CRP and ESR (see ‘Results’), our data are incom-
plete. We believe this issue merits evaluation by specifi-
cally designed studies. Another drawback of our study 
is a possible selection bias and placebo response. Since 
we had no control group, the placebo effect was not 
ruled out. Selection bias might have been caused as a 
consequence of the study design. In addition, due to the 
nature of the treatment, we could not assess any dose ef-
fect – since quantifications are not relevant in this case. 
Nevertheless, improved quality of life is one of the main 
goals in medical treatment, and is often what interests 
patients the most. Thus, we think the present results are 
important in demonstrating for the first time that can-
nabis treatment indeed results in measurable improve-
ment in quality of life of IBD patients. Another draw-
back is the small number of patients enrolled, and the 
fact that the study was an observational rather than a 
blinded controlled trial. Thus, more studies are perti-
nent in order to validate the results of the present pilot 
study. 

  In conclusion, in this preliminary prospective study 
we found a statistically significant improvement in qual-
ity of life measurements and a mean weight gain of 4.3 kg 
and rise in BMI of 1.4 in long-standing IBD patients, and 
improvement in the Harvey-Bradshaw index in 11 pa-
tients with long-standing CD treated with inhaled can-
nabis for 3 months. Additional studies are called for in 
order to assess the direct effect cannabis has on the in-
flammatory process and mucosal changes in these pa-
tients.
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