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Abstract 

The use of cannabis, commonly referred to as marijuana, is increasingly popular; in 

North America, roughly 10.7% of people ages 15 to 64 years reported cannabis use in 

2009.1 In the United States, cannabis is a Schedule I substance and its use for 

recreational or medicinal means is illegal according to federal law. However, contrary to 

federal policy, individual state laws have allowed for medical use of marijuana in 24 

states and recreational use in 4 states; additionally, use of marijuana is now 

decriminalized in 21 states.2Given the evolving policies regarding the medical use of 

cannabis, physicians are increasingly prompted with questions about its therapeutic role 

for a variety of disorders. 

In the United States, cannabis use is legalized state-to-state for the medical treatment 

of several chronic, debilitating disorders, including cancer, HIV/AIDS, multiple sclerosis, 

chronic pain, nausea, hepatitis C virus, posttraumatic stress disorder, amyotrophic 

lateral sclerosis, cachexia, glaucoma, and epilepsy.3,4Data on the efficacy of cannabis 

use for the treatment of many of these conditions are often scarce and inconsistent, yet 

medical use of cannabis is increasing as patients choose complementary and 

alternative medicine (CAM) over more conventional, proven therapies.5 

The plant Cannabis sativa has been used in medicinal practice for thousands of 

years.6 The pharmacologically active constituents of the plant are termed cannabinoids, 

of which at least 70 are known today. Phytocannabinoids (cannabinoids derived from 

the plant), synthetic cannabinoids (artificial compounds with cannabinomimetic effects), 

and endocannabinoids (endogenous compounds with cannabinomimetic effects) act 

together on the endocannabinoid system (ECS), which regulates various functions in 

the body.7 
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Among the phytocannabinoids, delta-9-tetra-hydrocannabinol (THC) is thought to be the 

most pharmacologically active, with various central and peripheral effects. THC is also 

considered the most active psychotropic agent among the phytocannabinoids and is 

largely the most studied. Other phytocannabinoids include cannabidiol, cannabigerol, 

and cannabichromene, all mostly devoid of central effects.8 Formulations related to 

these compounds include nabilone (Cesamet, Meda Pharmaceuticals), dronabinol, and 

nabiximols. Nabilone is approved by the US Food and Drug Administration (FDA) for 

chemotherapy-induced nausea and vomiting unresponsive to typical antiemetics, and 

dronabinol is FDA-approved for chemotherapy-induced nausea and vomiting and AIDS-

associated anorexia. Nabiximols is approved outside of the United States for patients 

with cancer-associated pain, neuropathic pain, and spasticity in association with 

multiple sclerosis.3 

Inflammatory bowel disease (IBD) is a chronic inflammatory condition comprised of 

ulcerative colitis (UC) and Crohn’s disease (CD) and characterized by relapsing and 

remitting episodes of inflammation primarily involving the gastrointestinal tract. The 

pathophysiology of IBD has yet to be fully established and appears to involve an 

inappropriate inflammatory response with a dysregulated immune system in the 

appropriate environmental and genetic background. Conventional therapies aimed at 

induction and remission of IBD mainly work through immune suppression and consist of 

aminosalicylates, antibiotics, corticosteroids, immunomodulators, and biologic therapies. 

Given the limited therapy options and known adverse side effects with chronic use, 

physicians often manage patients with disease refractory to conventional methods, 

prompting surgical resection of the diseased bowel.9 Patients are commonly attracted to 

the use of CAM for management of their IBD, and physicians should be familiar with 

these various therapies in order to advise patients on safe use.5 

Anecdotal reports have suggested a therapeutic role for cannabis in the treatment of 

IBD for hundreds of years. A case report from 1990 describes patients with IBD 

maintaining remission of disease via cannabis use.10 The use of medical marijuana 

preceded the discovery of the ECS, prompting further research of cannabis as a 

treatment option for IBD. As the therapeutic use of cannabis gains more attention in the 
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press, there is growing recognition of a fraction of IBD patients who are using cannabis 

for symptomatic control of their IBD, reportedly with successful management of 

abdominal pain, joint pain, cramping, diarrhea, poor appetite, weight loss, and 

nausea.11,12 Physicians are often unaware of the therapeutic role and adverse effects of 

marijuana use amid concerns of federal prosecution and the changing political status of 

the drug, yet its use cannot be ignored.3 This article reviews the ECS and its role in 

gastrointestinal physiology, population studies regarding the use of medical cannabis in 

IBD patients and its perceived effectiveness, results and potential pitfalls of therapy 

trials in the use of cannabis for treatment of IBD, and general safety concerns regarding 

acute and chronic cannabis use. 

The Endocannabinoid System and Its Role in 

Gastrointestinal Physiology 

The ECS consists of endogenous cannabinoids, the receptors on which they act, and 

the enzymes involved in their biosynthesis and degradation (Figure 1). The 2 primary 

endocannabinoids are N-arachidonoylethanolamine, or anandamide, and 2-

arachidonoylglycerol (2-AG). These ligands are synthesized from cellular membrane 

phospholipids and bind to presynaptic receptors, namely the G protein—coupled 

receptors cannabinoid 1 and 2 receptors (CB1 and CB2). Anandamide acts as a partial 

agonist of CB1 and CB2, with a slightly higher affinity to CB2; 2-AG binds to both 

receptors equally well with greater potency. 2-AG is found in higher levels in the 

gastrointestinal tract.8 

 

Figure 1. 

Anandamide and 2-arachidonoylglycerol (2-AG) are formed via phospholipid precursors 

by the enzymes N-acylphosphatidylethanolamine phospholipase D (NAPE-PLD) and 
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diacylglycerol lipase (DAGL). These active lipids interact with membrane and 

intracellular ... 

The phytocannabinoids THC and cannabidiol act via similar pathways as anandamide 

and 2-AG. THC is a partial agonist of both CB1 and CB2, also acting on 

noncannabinoid receptors. The actions of THC on CB1 make it largely responsible for 

the psychoactive effects of cannabis use. Cannabidiol binds to both CB1 and CB2 with 

poor affinity and primarily exerts its effects via additional pathways.8 

The ECS is found in all vertebrates and humans and is distributed among organs and 

tissues. CB1 is mostly expressed in neurons of the central, peripheral, and enteric 

nervous systems, while CB2 is found mainly in immune cells. In the gastrointestinal 

system, CB1 and CB2 are found in all layers of intestinal sections, including the 

myenteric and submucosal plexi and the epithelium.13,14 Numerous mouse models have 

demonstrated a relationship between the ECS, intact gastrointestinal physiology, and 

regulation of gut inflammation (Figure 2).13-20 Expression of cannabinoid receptors is 

most abundant on B cells, followed by natural killer cells, monocytes, neutrophils, and 

CD8 and CD4 leukocytes.13 Overall, endocannabinoids acting on CB2 result in 

attenuation of inflammatory response, yet other data suggest that cannabinoids have 

proinflammatory effects and that their immunomodulatory effect is based on the 

frequency of cannabis use, the dose administered, the specific type of cannabinoid 

used, and the cells on which they act.13 

 

Figure 2. 

Natural and synthetic cannabinoids act primarily via cannabinoid 1 receptors (CB1; 

green stars) and cannabinoid 2 receptors (CB2; blue stars) located in the central, 

peripheral, and enteric nervous systems. Cannabinoids predominately mediate 

inhibitory ... 
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Alteration of the Endocannabinoid System in 

Inflammatory Bowel Disease 

The role of the ECS in gut homeostasis and its ability to modulate inflammatory 

responses demonstrate its part in preserving gastrointestinal function. Alterations of the 

ECS may predispose patients to pathologic disorders, including IBD. This has been 

demonstrated in both murine models8,20,21 (Table 1) and human models, described 

below. 

 

Table 1. 

Results of Modulation of the Endocannabinoid System in Murine Models With 

Inflammatory Bowel Disease 

Di Sabatino and colleagues described modulation of the ECS in 2011 using endoscopic 

biopsy specimens from 41 patients with CD and 33 patients with UC.22 Biopsies were 

analyzed for endocannabinoid levels, expression of cannabinoid receptors, and activity 

of enzymes involved in endocannabinoid synthesis and degradation. Levels of 

anandamide were significantly decreased in inflamed IBD mucosa, which correlated 

with a decrease in expression of N-acyl-phosphatidylethanolamine-phospholipase D 

(NAPE-PLD) and an increase in expression of fatty acid amide hydrolase (FAAH). CB1 

was also found to have increased expression in inflamed areas of both CD and UC; 

however, CB2 levels seemed to be unaltered.22 
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Marquéz and colleagues studied expression of the ECS in 24 patients with UC vs rectal 

samples from control patients after colonic resection for colorectal tumors.23 Results 

showed increases of CB2 and the diacylglycerol lipase (DAGL) and monoacylglycerol 

lipase (MAGL) enzymes in mild to moderate pancolitis. Severe pancolitis showed a 

decrease in expression of NAPE-PLD. In quiescent colitis, patients treated with 

aminosalicylates and corticosteroids experienced decreases in expressions of CB1, 

CB2, and DAGL, whereas NAPE-PLD levels rose. In patients with acute pancolitis, 

lamina propria immune cells showed increased amounts of MAGL and FAAH; however, 

this level of expression dropped after appropriate treatment.23 

These studies show different levels of elements of the ECS in murine and human IBD 

models. Further delineation of mechanism of action is needed to determine whether 

these results are pathologic or reactive effects to inflammation. However, cannabinoids 

appear to have a clear role in gut pathology and offer a potential target for drug 

intervention in the treatment of IBD. 

Go to: 

Increased Cannabis Use in Patients With 

Inflammatory Bowel Disease 

A significant proportion of patients with IBD use CAM for additional management of 

symptoms. Motives for using CAM include ineffectiveness of current therapies, fewer 

side effects, and a sense of gaining control over the disease.5,24,25 As public awareness 

of medical cannabis use increases, population studies have reinforced the use of 

medical cannabis for symptom relief in IBD patients (Table 2) 5,12,24,26,27 
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Table 2. 

Population Studies Evaluating Cannabis Use in Patients With IBD 

In 2007, García-Planella and colleagues surveyed 214 patients with IBD in Spain and 

found that nearly 10% of patients actively used cannabis or its derivatives.5 In 2011, Lal 

and colleagues polled 291 patients with IBD at a tertiary care center in Ontario, 

Canada.24 UC patients reported a 50.5% lifetime and 11.6% active use of cannabis, and 

CD patients reported a 48.1% lifetime and 15.9% current use of cannabis. Interestingly, 

33% and 50% of UC and CD lifetime users, respectively, reported use of medical 

cannabis specifically for symptom relief of IBD. A notable proportion of patients found 

symptomatic relief of abdominal pain, diarrhea, and poor appetite. Patients with a 

history of abdominal surgery, chronic analgesic use, CAM use, and a lower Short 

Inflammatory Bowel Disease Questionnaire score were more likely to use cannabis for 

symptom relief. Forty-seven percent of patients overall reported using CAM for IBD 

management. More than 50% of patients expressed interest in participating in a clinical 

trial of cannabis for IBD.24 

Ravikoff Allegretti and colleagues performed the first survey regarding patterns of 

cannabis use in the US population.26 A total of 292 patients (a significant proportion of 

whom were using standard-of-care therapies) at a specialized IBD center were enrolled 

in a prospective cohort survey study. A 94% response rate showed a 12.3% rate of 

active marijuana use among IBD patients, higher than the rate of use among the 

general population. Thirty-two percent of lifetime users reported using marijuana for 

control of IBD symptoms. Multivariate analysis revealed that age and chronic abdominal 

pain were associated with marijuana use. A substantial proportion of patients perceived 

cannabis as effective for relief of abdominal pain, poor appetite, and nausea, and less 

successful for relief of diarrhea. The authors discuss whether these results suggest a 

central-mediated mechanism for cannabis relief rather than an improvement in mucosal 

inflammation. Similar to the study by Lal and colleagues,24 nearly half of nonusers 

expressed interest in cannabis use if medically legal.26 
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A 2014 Canadian population study noted a worse disease prognosis in patients with CD 

using cannabis.12In a study of 319 patients with IBD, 17.6% reported lifetime use of 

cannabis for IBD, especially among patients with self-reported severe IBD, patients 

recently hospitalized, and patients with surgical history. Ninety-one percent of patients 

indicated improvement of IBD symptoms with cannabis use; 83.9% reported improved 

abdominal pain, 76.8% indicated improved abdominal cramping, 48.2% had improved 

joint pain, and 28.6% reported improved diarrhea.12 Patients also believed that cannabis 

improved their general well-being, stress level, and sense of control over IBD. 

Surprisingly, 35.7% of patients believed that cannabis worked better than 

corticosteroids, and nearly 43% reported fewer side effects with cannabis use compared 

with corticosteroids. In addition, 82.1% of users planned to continue using cannabis for 

their IBD and 87.5% would recommend cannabis to other patients for management of 

IBD. When asked why they used cannabis for IBD, 46.4% of patients said they heard 

that cannabis would help, followed by being frustrated with their disease, wanting to try 

a different approach, and feeling that medications prescribed by doctors did not help. 

Only 39% of patients discussed their use of cannabis with their physician, and 82% of 

physicians were indifferent or not supportive of marijuana use for IBD management. 

Overall, 64.3% of nonusers felt that cannabis should be legalized for medical 

use.12 However, in patients with CD, regression analysis linked prolonged cannabis use 

to an increased history of surgery (odds ratio, 5.03). Storr and colleagues 

acknowledged that it was not possible to associate the time of cannabis use with 

surgeries, making any association between temporal relationships or causality from 

their methods impossible.12Research has suggested that cannabis use may be 

associated with an increased risk for surgery based on prior studies showing increased 

rates of liver fibrosis with marijuana use.28 Similar effects could be responsible for the 

fibrostenotic sequelae complicating CD and requiring surgical intervention. Furthermore, 

cannabis use may mask ongoing inflammation. Because of improved symptom control, 

patients may perceive their disease to be in remission and thus not present to 

physicians for routine care, resulting in adverse consequences in a young population.12 

The first large population-based survey, which was conducted by Weiss and 

Friedenberg using the National Health and Nutrition Examination Survey in 2015, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5193087/#B12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5193087/#B12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5193087/#B12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5193087/#B12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5193087/#B28
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5193087/#B12


reviewed more than 2 million IBD patients vs age- and sex-matched controls in regard 

to patterns of cannabis use.27 Results showed that patients with IBD had a higher 

incidence of having used marijuana or its resin form hashish vs the matched control 

subjects (67.3% vs 60.0%). Patients with IBD were more likely to use a higher amount 

of marijuana or hashish per day, but were less likely to use marijuana or hashish every 

month for a year. Multivariable logistic regression analyses identified IBD, male sex, and 

age over 40 years as predictors of marijuana or hashish use. Patients with IBD tended 

to score higher on the Median Depression Score, were more likely to have alcohol-use 

patterns concerning for dependence and abuse, had a higher prevalence of smoking, 

and had higher levels of C-reactive protein (CRP).27 Results of this survey mirror those 

of previous smaller studies, allowing for more defined generalizations of marijuana use 

and its perceived benefits among IBD patients. 

The aforementioned studies share several themes. Cannabis use is common among 

patients with IBD and often specifically for symptomatic relief. Patients report substantial 

therapeutic effects of cannabis in the management of abdominal pain, nausea, and 

diarrhea, and a significant number of patients are interested in using cannabis for 

management of their IBD. Additionally, patients infrequently report use of cannabis to 

their physicians, emphasizing the need to question patients on use. Lastly, most studied 

patients received treatment at specialized or dedicated IBD tertiary care centers, 

suggesting poor control of abdominal pain, nausea, and diarrhea in patients with severe 

IBD despite use of the most up-to-date therapies. Cannabis seems to be of 

symptomatic benefit to patients often refractory to conventional medicines; however, 

none of the above studies delineate whether this is a central subjective effect masking 

active disease or an actual treatment of inflammation. 
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Symptomatic Improvement With Cannabis Use in 

Patients With Inflammatory Bowel Disease 

Following the promising results of cannabinoids in murine models of colitis (Table 3),29-

32 Naftali and colleagues in 2011 presented the first study examining the response of 

patients with CD to cannabis use (Table 4).33 The authors conducted a retrospective, 

observational study of 30 CD patients in Israel who were legally using cannabis due to a 

lack of response to conventional treatments and chronic intractable pain. Disease 

activity before and after cannabis use was estimated using the Harvey-Bradshaw index 

for CD, and patients assessed their general medical well-being before and after use. 

Patients’ hospital records were obtained to monitor disease activity, rate of hospital 

admission, use of additional drugs, and need for surgical intervention.33 All 30 patients 

rated their general medical well-being as improved after cannabis use via a visual 

analog scale. Twenty-one patients had a notable improvement after treatment with 

cannabis use, and the average Harvey-Bradshaw index for all patients improved from 

14 to 4.7 (P<.001). Only 2 patients required surgery during a period of 3 years of 

cannabis use, a rate that Naftali and colleagues claimed is a significant improvement for 

the normal operative rate in patients with CD.33 The mean number of bowel movements 

decreased from 8 to 5. Whereas 26 patients required corticosteroid therapy prior to 

cannabis use, only 4 patients were still maintained on corticosteroids after cannabis 

use, suggesting a possible corticosteroidsparing effect of cannabis. There was also a 

substantial drop in use of aminosalicylates, thiopurines, methotrexate, and tumor 

necrosis factor antagonists. The authors cited these data as objective benefits of 

cannabis use and advocated for more placebo-controlled studies for further evaluation 

of therapeutic effects of cannabis use.33 
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Table 3. 

Results of Murine Colitis Models Treated With Cannabinoids 

 

Table 4. 

Therapy Studies Evaluating Clinical Response in Patients With IBD 

The first prospective, observational, single-arm trial was published by Lahat and 

colleagues.34 Thirteen patients with longstanding IBD refractory to conventional 

therapies and on a stable IBD medical regimen prior to inclusion were provided a total 

dose of 50 g of processed cannabis plant in the form of prepared cigarettes. Patients 

were instructed to use inhaled cannabis whenever they felt pain for a total of 3 months. 

Patients completed 2 quality-of-life questionnaires (the 36-Item Short Form Health 

Survey [SF-36] and the EuroQol 5 dimensions questionnaire [EQ-5D]), and physicians 

measured patient body weights and calculated Harvey-Bradshaw indexes and partial 

Mayo scores (excluding mucosal endoscopic appearance) before and after cannabis 

treatment. All patients used the entire amount of inhaled cannabis supplied each month; 

no cannabis usage was reported prior to study initiation. Using the SF-36, patients 

reported a statistically significant improvement in 12 of 14 daily activities and a notable 

improvement in pain after 3 months of treatment. Patients noted improvement in health 

perception, social functioning, ability to work, and depression. They had an average 

weight gain of 4.3 kg during treatment (P=.00002) and an average increase in body 

mass index of 1.4 (P=.002). The average Harvey-Bradshaw index was reduced from 

11.36 to 2.68 (P=.001); reductions were mainly seen in general well-being and 

abdominal pain. The average number of daily liquid stools decreased from 5.54 to 3.18. 

Owing to a limited number of patients with UC, statistical analysis was unable to be 
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performed on this subset. Lahat and colleagues were able to provide CRP levels for 

only 6 patients before and during treatment, and this trended toward a decrease in CRP 

levels during treatment with cannabis.34The authors concluded that cannabis use 

improves quality of life in patients with IBD, results in a statistically significant increase 

in patient weight and body mass index, and improves clinical disease activity index in 

patients with CD, and postulated that such effects were related to the analgesic, anti-

inflammatory, antimotility, and additional effects of cannabinoids.34 

After performing retrospective research,33 Naftali and colleagues completed the first 

prospective, randomized, double-blind, placebo-controlled trial by evaluating 21 patients 

with CD refractory to aminosalicylates, corticosteroids, immunomodulators, or biologic 

agents.35 The primary objective of the study was induction of remission of CD as 

defined by a Crohn’s Disease Activity Index (CDAI) score of less than 150 after 8 weeks 

of treatment. Secondary objectives were rate of response, defined by the authors as a 

100-point decrease in the CDAI score, reduction of at least 0.5 mg in CRP levels, or 

improvement in quality of life by at least 50 points as measured by the SF-36. Patients 

in the treatment group were instructed to smoke 2 marijuana cigarettes containing 115 

mg of THC, whereas patients in the placebo group smoked placebo cannabis flowers 

extracted of all THC content for a total of 8 weeks of treatment. Patients were on stable 

doses of medications prior to the initiation of treatment and had an average CDAI score 

of greater than 200. Previous cannabis use was an excluding factor. Patients were 

evaluated at 0, 2, 8, and 10 weeks, and evaluated parameters included CDAI score, 

CRP levels, and the SF-36. The primary objective was not met, as 5 of 11 patients in 

the treatment group achieved remission compared with 1 of 10 patients in the placebo 

group (P=.43). The authors suggested that the primary objective may not have been 

reached due to low sample size. Following 8 weeks of treatment, the secondary 

objective response rate via reduction of the CDAI score by 100 points was reached in 

90% (10/11) of patients in the treatment group, from an average of 330 to 152, and in 

40% (4/10) of patients in the placebo group, from an average of 373 to 306 (P=.028). 

Two weeks after cannabis treatment was stopped, the mean CDAI score in treatment 

and placebo groups was 331 and 280, respectively. Naftali and colleagues noted that 3 

corticosteroid-dependent patients in the treatment group stopped corticosteroid use 
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during the study and that at the end of the study, no patients in the treatment group 

required corticosteroids.35 They also noted that 2 patients in the treatment group using 

opiates for management of chronic pain stopped opiate use during the study. A 

significant increase in quality of life via the SF-36 was observed in the treatment group 

compared with the placebo group. Levels of CRP did not show any significant changes 

after treatment with cannabis. Endoscopic inflammation was not assessed. Naftali and 

colleagues reported that THC-rich cannabis produced significant clinical, corticosteroid-

free benefits in patients with active CD compared with placebo and advocated for 

further trials to be conducted with a larger sample size.35 Given that their patients had 

longstanding CD with high rates of nonresponse or intolerance to biologic agents, the 

authors claimed such findings as impressive, yet recognized that further data are 

necessary and that the current role of cannabis in IBD should only be for 

compassionate management.35 
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Flaws in Human Studies 

Findings from human studies have resulted in an increase in publicity regarding the 

efficacy of cannabis use in IBD therapy; however, the flaws of these studies are rarely 

mentioned.11,19,36 The population studies discussed in this article lack objective 

parameters showing improvement in IBD activity with cannabis use. For example, the 

large, population-based survey by Weiss and Friedenberg provides CRP levels for 

patients, but not for the full duration of the study period.27 The other studies lack 

measurements of sedimentation rate, fecal calprotectin levels, endoscopic inflammation, 

or histologic evidence of active disease. Although each of these studies reports 

improved levels of abdominal pain, nausea, and appetite, significant prior data have 

shown that cannabis use via central effects can be responsible for such benefits; the 

fact that fewer patients reported relief of diarrhea argues that cannabis may not have a 

role in mediating inflammation and instead masks active disease with symptomatic 

improvement and overexaggerates treatment effect, as suggested by Storr and 

colleagues.12 The majority of these trials occurred in specialized IBD centers with a 
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largely white, homogeneous population that does not match the typical demographic 

seen in IBD patients today. Patients presented with severe, complex forms of IBD and 

represented a potential referral bias, demonstrating that cannabis use may be limited 

only to refractory cases. 

Data have shown that cannabis use is often underreported among users; therefore, its 

use may be even higher in the general IBD population.5 However, there is still a 

significant effect of a recall bias, as patients whose IBD symptoms improved are more 

likely to search for causal events (such as cannabis use) as potential triggers. 

Human trials share many of the same weaknesses as population studies, such as a 

small sample size of patients, a short period of study, and a limited or absent follow-up 

period. The retrospective trial by Naftali and colleagues studied only 30 patients, 26 of 

whom were male, relying on subjective measures of well-being and the Harvey-

Bradshaw index to demonstrate treatment efficacy, with a clear recall bias.33Subjective 

reported values of the Harvey-Bradshaw index include sense of well-being, abdominal 

pain, and liquid stools, and the authors only provided scores for bowel movements; 

objective data were limited.33Patients also used cannabis via different routes, in different 

doses, and in unstandardized preparations without any reporting of additional CAM or 

recreational drug use. 

Naftali and colleagues’ subsequent placebo-controlled trial35 generated significant 

media attention regarding the therapeutic use of cannabis in IBD; however, the study 

was met with an equal amount of criticism in the scientific community.37-39 Critics 

claimed the trial was underpowered, with only 21 subjects studied over 8 weeks with a 

2-week follow-up. The authors measured disease activity using the CDAI, an accepted 

score system for disease activity in literature, although without specific variable results. 

The CDAI, similar to the Harvey-Bradshaw index, has subjective parameters, including 

stool pattern, abdominal pain, and general well-being; a patient with poorly controlled 

irritable bowel syndrome could appear as a poorly controlled IBD patient via CDAI 

measurement, as these parameters are the main drivers of the score.37 Two weeks after 

cannabis treatment was stopped, the mean CDAI score in the treatment group 

increased. Naftali and colleagues argued that these results demonstrate a therapeutic 
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role of cannabis; however, it may be that subjects were experiencing central effects of 

cannabis treatment, ameliorating symptoms during the study rather than actual 

treatment of inflammation, or were experiencing withdrawal symptoms after completion 

(although the authors noted that patients denied having withdrawal symptoms after 

discontinuation of cannabis). Importantly, there were no significant changes in CRP 

levels during the study; thus, the only parameter of objective treatment efficacy was 

inconclusive. Endoscopic studies to correlate treatment effect were not performed. 

While the study attempted to be double-blinded, the authors mentioned that the 

psychotropic effects of the drug made blinding difficult; at the end of the study, all 

participants except 2 in the placebo group were able to correctly differentiate whether 

they had received cannabis or placebo. Critics also noted that patients in remission, 

defined by a CDAI score of less than 150, can still have significant inflammation on 

endoscopy. Vu and colleagues suggested that although the authors tried to standardize 

treatment via distribution of similar quantities of cannabis, the lack of testing of blood 

levels of cannabis is an additional flaw and hypothesized that unreported additional drug 

use such as alcohol may affect intrinsic THC levels.39 The studies by Naftali and 

colleagues33,35 were supported, and researchers were employed, by the Tikun Olam 

Organization, the largest and foremost supplier of medical cannabis in Israel, which 

openly advocates for use of medical marijuana in many medical conditions and whose 

website contains data regarding the beneficial effect of medical cannabis. 

The prospective trial by Lahat and colleagues was observational rather than a blinded, 

placebo-controlled study and enrolled only 13 patients for a brief period of 3 months 

without subsequent follow-up.34 The authors relied on subjective health questionnaires 

and health indexes (SF-36, EQ-5D, and the Harvey-Bradshaw index), and were unable 

to provide endoscopic data, with only limited use of CRP measurements. This trial 

lacked use of a placebo control, and it is therefore impossible to rule out a placebo 

effect, as prior data have shown can be quite significant in therapy trials for IBD. 

Further, Lahat and colleagues were unable to standardize the actual cannabis used in 

the trial or demonstrate cannabinoid levels.34 Although the weight of the drug consumed 

was equivalent, the actual active levels of cannabinoids in the product were not 

measured, resulting in an absence of data of a possible dose-effect of cannabis use. 
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Critics share concern that cannabis may simply be masking symptoms without affecting 

intestinal inflammation. Larger, standardized, placebo-controlled, and blinded trials 

showing objective improvement in disease are needed. Further demonstration of a low 

adverse-effect profile prior to the widespread use of cannabis for IBD is also advised.37 
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Concerns Regarding Acute and Chronic 

Cannabis Use 

The safety profile of cannabis is not well established, and use is associated with 

psychosocial disease and acknowledged physiologic effects. Whereas cannabis use in 

the United States is illegal by federal law, its legality for medical or recreational use 

varies by state law, allowing for poor regulation in its preparation, potency, ratio of 

contents, and route of usage, with variations in requirements for product labeling and 

testing.3 Furthermore, Storr and colleagues reported that 36% of patients with IBD who 

did not use cannabis were worried about side effects of its use.12 

Many of the psychotropic effects of cannabis are seen in centrally acting cannabinoids, 

namely THC. Adverse effects of acute use include anxiety, panic, psychosis, 

tachycardia, and increased appetite with dry mouth.3 Long-term use also raises 

concerns regarding development of dependence, tolerance, and withdrawal upon 

discontinuation. Symptoms of withdrawal include increased irritability, sleep 

disturbance, anorexia, and depression, yet it is estimated that only approximately 10% 

of cannabis users ever develop dependency, which is comparatively less than what is 

seen in tobacco, alcohol, cocaine, or heroin use. No deaths have been solely attributed 

to marijuana.15,40 

Chronic use of marijuana has been responsible for an increased risk of motor vehicle 

crashes, development of amotivational syndrome, altered adolescent 

neuropsychological development, cannabis hyperemesis syndrome, gynecomastia, 

impaired immune function, and decreased fertility.41-43 Diffusion-weighted magnetic 

resonance imaging of the brain showed impaired axonal connectivity among chronic 
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cannabis users, although subsequent analyses have reported mixed results by linking 

cannabis with cognitive decline.44-46 In a systematic review of cannabinoid adverse 

effects, Wang and colleagues reported nearly 5000 adverse events, approximately 97% 

of which were not considered to be serious.43 Among the nearly 150 serious events 

were vomiting, urinary tract infection, and relapse of treated conditions. 

Physiologic studies of cannabis have demonstrated impairment of lung function and 

development of bronchial inflammation with chronic use. However, this effect is 

inconclusive in subsequent studies.47,48Cannabis use has not been associated with 

development of cancer, although it has been implicated in cardiovascular disease.49,50 A 

recent study by Williams and colleagues revealed that the proinflammatory effects of 

THC enhance expression of tissue factors with resultant elevated procoagulant 

activity.51 This finding suggests that cannabis use could potentiate coagulopathies, 

especially in individuals with chronic immune activation (eg, IBD patients known to have 

an increased risk of thrombotic events). 

Naftali and colleagues also raise concern of the ideal preparation, drug content, and 

route of cannabis use if medically legalized.41 In one study, 45% of patients not using 

cannabis for IBD treatment declined use because they did not want to smoke 

drugs.12 The issue of smoking is of further concern in IBD patients given the detrimental 

role that smoking cigarettes has shown to have in patients with CD, and thus it would be 

paramount that any preparations of cannabis lacked both tobacco and 

nicotine.52 However, the bioavailability of cannabis is significantly decreased when 

ingested orally as opposed to inhaled, with significant differences in time to effect, time 

to peak, and time to elimination, leading to difficulty in regulating a therapeutic 

dosage.3,41 Furthermore, once THC enters the bloodstream, it is lipophilic and quickly 

absorbed in fat tissues, which raises concern of a lasting effect from slow elimination.41 

In the study by Lal and colleagues, nearly one-third of patients reported significant side 

effects ranging from feelings of euphoria and heightened awareness to dry mouth, 

paranoia, palpitations, anxiety, and memory loss.24 More than 75% of cannabis users in 

the population study by Storr and colleagues experienced side effects of increased 

appetite, anxiety, dry mouth, and drowsiness, all largely rated as mild.12 However, other 
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studies did not report significant side effects or did not include adverse events as a 

studied parameter.5,24,26,27 

Recent data by Gubatan and colleagues linked cannabis abuse as an independent risk 

factor to emergency department visits in gastroenterology patients.53 Although it was not 

possible to establish a temporal relationship of cannabis use to emergency department 

visits or determine that cannabis use has detrimental effects on the primary 

gastrointestinal disorder in studied patients, it is important for providers to acknowledge 

cannabis abuse as a probable marker of disease severity. 

Storr and colleagues raised the possibility that cannabis use may result in worsening 

severity of IBD by promotion of fibrostenosis with increased rates of surgery.12 While 

significant research has been published regarding cannabis therapy for IBD over the 

last decade, equal attention has also been focused on its role in liver disease. Studies 

suggest cannabis as having a proinflammatory effect on chronic liver disease, resulting 

in worsening rates of fibrosis.28,54 Antagonism of the ECS has been proposed as a 

potential treatment target for chronic hepatitis.55 However, cannabis has also been 

theorized to have a protective effect on cardiac fibrosis and has been implicated as 

protective to end-organ dysfunction in other models.56,57 It is critical for further studies to 

not only demonstrate the role of cannabis on inflammation in IBD patients, but also to 

ensure the lack of progression in the rate of complications. 

It is important for future studies to establish a drug preparation that is readily orally 

bioavailable, demonstrates additive central and peripheral dose effects with a predictive 

time to effect, and optimizes the risk-to-benefit ratio in a standardized form of 

production. 
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Conclusion 

A significant portion of IBD patients, particularly those with severe disease, use 

cannabis to relieve symptoms of pain, nausea, and appetite and to improve their overall 

mood. The significant morbidity seen in patients with severe disease emphasizes the 
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limited number of conventional therapies for symptomatic control of IBD, a disorder still 

poorly understood. Patients with IBD have increased rates of psychiatric disease, pain, 

and malnutrition, and thus the use of adjunctive therapies or CAM to treat poorly 

controlled symptoms may improve patient morbidity. However, cannabis use, as 

discussed above, raises concerns of legality, side effects, and preparation, and its use 

in human trials has failed to provide objective evidence of therapeutic efficacy on 

endoscopy, biopsy, and inflammatory marker levels.58 Concerns regarding the possible 

profibrotic effects of cannabis need further study, as such possible side effects could 

have consequences in patients with stricturing disease. 

The safety profile of cannabis is still not established despite acknowledged detrimental 

effects. However, current options for IBD management, including corticosteroids, 

immunomodulators, and biologic agents, carry risks for long-term side effects such as 

malignancy and infection.8 Large, randomized, double-blind, placebo- and standard-of-

care—controlled trials using standardized, oral preparations of cannabis with long-term 

follow-up and safety profiles are justified prior to acceptance of medical cannabis as a 

therapeutic drug. 
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