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CANNABIS IN IBD
Weeding out the truth

Current State of Cannabis Accessibility

IBD patients are using cannabis
• Canada: 50% of IBD patients in survey reported cannabis use
• Most often used for pain, diarrhea, appetite

• Massachusetts: Cannabis use by IBD patients increased from
12.3% in 2012 to 22.8% in 2017
• >50% said legalization did not affect their likelihood of use

• Colorado: 32% of adolescents with IBD (age 13-23) have used cannabis.
9% use daily
• Mostly for abdominal pain

• Connecticut: 70% of pediatric IBD patients (18-21yo) have used
cannabis. 70% did not discuss with their GIs!

Lal S, et al CGH 2011
Merker AM, et al IBD 2018
Hoffenberg EJ, et al J Pediatr 2018
Phatak UP, et al J Pediatr Gastroenterol Nutr 2017

Cannabis overview
• Unprocessed cannabis contains >500 chemical compounds
• >60 unique cannabinoids – produce primary effects

• Cannabinoids – chemicals that act on cannabinoid receptors
in the body, producing various effects
• Endogenous – made in human body
• Phytocannabinoids – made by plants
• Synthetic – made in a lab (ex K2, spice)
• 2 principal cannabinoids found in cannabis
• THC (Δ9-tetrahydrocannabinol)
• CBD (cannabidiol)

Why cannabis might work in IBD:
The endocannabinoid system
• Lipid signaling system found in all mammals
• Regulates numerous body functions
• Cognition and memory
• Coordination
• Pain perception
• Heart rate
• Immune function
• Appetite and metabolism
• GI motility
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CB1 receptors
• highly expressed in
brain, nervous system
cells
CB2 receptors
• highly expressed in
immune system cells

Δ9-tetrahydrocannabinol (THC)
• Mainly activates CB1 receptors, also CB2 receptors
• THC enters the bloodstream rapidly and is then absorbed
in fat tissue where it can be detected for > 4 wks
• THC can slowly re-enter the bloodstream from fat cells
• Effects:
• Psychoactive effects: euphoria, relaxation, time distortion,
sensory intensification, loss of inhibitions
• Analgesic and anti-inflammatory properties (similar to aspirin)
• Decreased gastric and colonic motility and secretion

Naftali T, Dig Dis 2014

Cannabidiol (CBD)
• Non-psychoactive cannabinoid
• Accounts for up to 40% of the plant extract
• Has low affinity for CB1 and CB2 receptors
• May antagonize THC effect at CB1 receptors
• Physiologic mechanism of action is unknown
• Mostly works through other cannabinoid receptors
like GPR55, TRPV1

• Reported side effects include: sleepiness, fatigue, diarrhea and poor
appetite

Evidence in IBD: Survey Studies
Patients

Results

Reference

100 UC
191 Crohn’s

Helped pain: 92.8% UC, 95% Crohn’s
Helped diarrhea: 64.3% UC, 22.5% Crohn’s
Helped appetite: 85.7% UC, 70% Crohn’s

Lal S, et al. Eur J Gastroenterol Hepatol
2013

102 UC
177 Crohn’s

“Very helpful” for pain: 74.4%
“Very helpful” for diarrhea: 50%
“Very helpful” for appetite: 88.6%
“Very helpful” for nausea: 45.7%

Ravikoff Allegretti J, et al. IBD 2013

53 UC
189 Crohn’s

Helped abdominal pain: 83.9%
Helped diarrhea: 28.6%
Helped abdominal cramping: 76.8%
Helped joint pain: 48.2%

Storr M, et al. IBD 2014

18 UC
35 Crohn’s

“Moderate/Very helpful” for pain: 91.7%%
“Moderate/Very helpful” for diarrhea: 85%
“Moderate/Very helpful” for appetite: 100%
“Moderate/Very helpful” for nausea: 85.7%

Phatak UP, et al. J Pediatr
Gastroenterol Nutr 2017

Take home: For majority of users – improvement in pain, diarrhea, nausea and increased appetite

Evidence in IBD: Interventional Studies
Disease

Reference

Crohn’s disease

Naftali T, et al. 2 cannabis cigs/day
CGH 2013
with 115mg THC vs
placebo

Crohn’s disease

Intervention

Other Results/Comments

90% pts in cannabis group vs 40% placebo
group had clinical response (Δ100 in CDAI);
p=0.028
Increased QOL with cannabis (SF-36); p=0.05
Naftali T, et al. 10mg CBD oil SL bid vs 60% CBD pts vs 0% placebo pts were smokers;
DDS 2017
placebo
p<0.05.
Too low dose of CBD? Typical doses for other
diseases 200-800mg/d.
No THC component, could this make a
difference

Ulcerative Colitis Irving PM, et
al. IBD 2018

CBD-rich extract (4.7% Many protocol deviations due to tolerability of
THC) vs placebo
extract. Per protocol analysis showed
statistically significant improvement in partial
Mayo score; p=0.038

Ulcerative Colitis Naftali T, et al 2 cannabis cigs/day
DDW 2018
with 115mg THC vs
(unpublished) placebo

Placebo group also had improvement in
Lichtiger score.
No change in CRP or calprotectin in cannabis
group. More dizziness, memory decline.

• 21 patients with CDAI score > 200, not responding to therapy
• Randomized to receive 8 weeks of:
• Cannabis cigarettes (115mg THC) 2x/day
• Placebo cannabis cigarettes (THC removed) 2x/day

• Results:
• Symptom remission in 5/11 (45%) of THC group vs 1/10 (10%) placebo (p=NS)
• Symptom response in 10/11 (90%) of THC group vs 4/10 (40%) placebo (p=0.028)
• No change in Hgb, WBC or CRP

• Conclusion:
• THC improves symptoms but NOT inflammatory markers
Naftali T, Clin Gastroenterol Hepatol 2013

• Randomized controlled trial
• 20 patients with active Crohn’s
disease (CDAI >200) with failure
of at least 1 conventional medical
therapy
• Intervention: oral CBD capsules
(10mg) twice a day vs placebo
• Conclusion: CBD well tolerated
but ineffective.

• Population: mild-moderate UC (Mayo score 4-10), baseline endoscopy
subscore of ≥1, stable on 5-ASA or having tried 5-ASA
• Intervention: titrated dose escalation of CBD-rich botanical extract to
250 mg BID (capsules; did contain up to 4.7% THC)
• Outcomes:
• Primary end-point: remission (Mayo score ≤ 2)
• Secondary endpoints: change in CRP, IL-2, IL-6, fecal calprotectin, IBDQ score,
Mayo individual subscores, pain, subjective global impression of change

Irving PM, Inflamm Bowel Dis 2018

CBD-rich botanical extract for ulcerative colitis
• Caveats/issues with this study:
• Close to 40% of individuals in the intervention arm did not reach
the target study dose
• 45% of individuals in the intervention arm dropped out early due
to AEs
• 83% of subjects in the CBD arm experienced neurologic side
effects (e.g dizziness, somnolence)
• Attributed to appreciable THC content in these capsules by authors

• No assessment of adequacy of blinding in the face of high nonadherence in the intervention arm
Irving PM, Inflamm Bowel Dis 2018

CBD-rich botanical extract for ulcerative colitis
• Results:

Irving PM, Inflamm Bowel Dis 2018

CBD-rich botanical extract for ulcerative colitis
• Results:

Conclusions:
• CBD-rich botanical extract not well
tolerated
• Primary endpoint (remission) not
achieved (28% vs 26%)
• Secondary endpoints in those who
tolerated CBD suggest improvement in:
• Subjective improvement (SGIC),
quality of life (IBDQ), symptoms
• No significant improvement in objective
measures of inflammation, including
fecal calprotectin
Irving PM, Inflamm Bowel Dis 2018

Risks of cannabis use
• Long-term effects have not been well studied
Effect
Overall Level of
Large study published
Confidence*
looking at risks in all
Addiction to marijuana and other
High
cannabis users
substances
Abnormal brain development

Medium

Progression to use of other drugs

Medium

Schizophrenia

Medium

Depression or anxiety

Medium

Diminished lifetime achievement

High

Motor vehicle accidents

High

Symptoms of chronic bronchitis

High

Lung cancer

Low

• Risk for addiction to other
substances
• Diminished life achievement
• Increased motor vehicle
accidents
• Chronic bronchitis
• Psychiatric disturbances
• Cannabis hyperemesis syndrome

*The indicated overall level of confidence in the association between marijuana use and the listed
effects represents an attempt to rank the strength of the current evidence, especially with regard to
heavy and long-term use and use that starts in adolescence.

Volkow ND et al. N Engl J Med 2014;370:2219-2227.

• Consecutive IBD patients (n=313) filled out a questionnaire on
cannabis use
• Results:
• 17.6% of respondents used cannabis for IBD symptoms (96% by inhalation)
• Patients reported improvement in abd pain (84%), joint pain (48%), and
diarrhea (28%)
• Use of cannabis for >6 months was associated with a 5-fold increased
odds of surgery

• Conclusion:
• Cannabis use is common, it improves symptoms, but is associated with
increased risk of surgery
Storr M, Inflamm Bowel Dis 2014

Summary—Cannabis in IBD
• Insufficient data of benefit to routinely recommend
cannabis use for IBD patients
• No clear data of specific harm with regard to IBD
• Caution: cannabis use may mask symptoms (abdominal
pain, diarrhea) leading to false sense of disease control
• Some patients may develop cannabinoid hyperemesis
syndrome, worsening GI symptoms, neuropsychiatric
adverse effects

The Intestinal
Microbiota in IBD
Your are what you eat

Intestinal microbiota in health
• Communities of bacteria have co-evolved with humans to occupy specific
anatomic niches and form complex ecosystems
• Colonization of microbiota begins at birth, and is influenced by method
of delivery (vaginal vs cesarean) and lactation vs bottle-feeding.
• Microbial diversity peaks in adolescence and remains stable until older
adulthood when diversity decreases
• Microbiota affected by diet and antibiotics
• Role of the microbiota in health:
• Energy harvest from otherwise indigestible starches, regulation of
metabolism, production of micronutrients and vitamins, gut epithelial
cell renewal, immune system development, and protection from
pathogenic organisms

Microbiota in IBD
• Reduced diversity of bacteria in IBD
• Decrease in Firmicutes (bifidobacteria, lactobacillus,
Faecalibacterium prausnitzii)
• Increase in mucosally-adherent bacteria
• Enhanced E.coli virulence in Crohn’s

Altered
microbiota

Inflammation

Sartor RB, Gastroenterol 2008

Pathogenesis of IBD

Genetics

Environment

Immune factors

• Genetics only explains
30-40% of heritable IBD
risk in Crohn’s disease
and only 10% in UC
• Environmental factors
play some role in disease
pathogenesis

Lines of evidence supporing a role for the
microbiota in IBD
• IBD localized to segments of the bowel with highest bacterial
concentrations
• Abnormal microbial composition in Crohn’s, UC and pouchitis
• Genetic polymorphisms associated with mucosal barrier function and
intracellular bacterial recognition, processing and killing
• Some data to support the use of probiotics and antibiotics in IBD
management
• Diversion of the fecal stream improves disease activity in Crohn’s disease
• All mouse models of IBD require presence of bacteria to induce
inflammation

Conceptual model of IBD

X
•
•
•
•

NOD2
ATG16L1
IL23R
TNFSF15

Genetic
Predisposition

Microbial
dysbiosis
• ↓diversity
• ↑mucosally
adherent bacteria

• Altered gut immune
development
• Epithelial cell
integrity
• Immune activation

Inflammation

X

Strategies to alter the intestinal microbiome
• Antibiotics
• Probiotics
• Prebiotics (diet)
• Fecal microbiota transplantation (stool transplant)

Clinical and translational studies
of FMT in IBD

FMT for Crohn’s disease
• 11 studies (4 case reports,
7 prospective uncontrolled
cohort studies)
• No randomized controlled
studies!
Meta-analysis results:
• Clinical remission in 51.8%
Limitations:
• Substantial hertogeneity
• Publication bias
Paramsothy M, J Crohns Colitis 2017

RCTs of stool transplant for ulcerative colitis
Author
Year

FMT treatment

Placebo treatment

Costello
2019

Pooled donor stool
Prepared anaerobically
Colonoscopy day 1,
then 2 enemas at day 7

12/38 FMT vs 3/35 control, p=0.02
Autologous stool
Colonoscopy day 1 then
2 enemas at day 7

Moayyedi
2015

Single donor
Weekly enema x 6

Water enema
Weekly enema x 6

9/38 FMT vs 2/37 control, p=0.03

Paramsothy Pooled donors
2017
Colonoscopy day 1,
then enemas 5x/wk for
8 wks

Saline + odorant + food
coloring in enema

11/41 FMT vs 3/40 control, p=0.02

Rossen
2015

Autologous stool
Nasoduodenal tube at
time 0 and week 3

7/23 FMT vs 5/25 control, p=0.29

Single donor
Nasoduodenal tube at
time 0 and week 3

Results

•

85 patients with active UC (Mayo score 4-10, endo score ≥1)
•
•

•
•
•
•
•

Concomitant meds allowed at stable doses
Exclusion: anti-TNF, prednisone >20mg/d, antibiotics or probiotics, rectal tx

Multicenter, double-blind RCT of FMT vs placebo
Protocol: colonoscopy on day 1, then enemas 5x/wk for 8 wks
FMT preparation: blended stool of 3-7 donors, 37.5g stool in 150mL saline,
provided in opaque bags
Placebo preparation: saline with food color and odorant
Primary outcome: steroid-free clinical remission with endoscopic response
(Mayo ≤2, all subscores ≤1, and reduction in endo score ≥1)
Paramsothy S, Lancet 2017

Microbial diversity increased and persisted after FMT
Microbial composition did not change much between weeks 4 and 8
Serious adverse events:
All involved disease worsening with hospitalization for IV steroids, anti-TNF or colectomy.
No difference btwn FMT or placebo

Paramsothy S, Lancet 2017

Meta-analysis of FMT for UC:
Clinical remission plus endoscopic response

Pooled results:
• 28% remission with FMT vs 9.5% with placebo
• Overall ~20% risk reduction with FMT (NNT=5)
Narula N, Inflam Bowel Dis 2017

Safety of FMT in IBD
• Generally safe, but lots of unknowns
• Several reports of IBD exacerbation following FMT
• Risk of transmitting an infection from donor
• Risk of transmitting another disease from donor related to microbiota
• Case of new-onset obesity following FMT for C diff
• Transferring predisposition to colon cancer, metabolic disease, autoimmune
disease, GI disease (IBD, IBS, constipation), neurologic disease, etc.
Watson, Gastronenterol 2012
Mellow M, Am J Gastro 2010
Angeberger S, Am J Gastro 2013
Alang N, Open Forum Infect Dis 2015

Unanswered Questions about FMT
• Recipient selection?
• Recipient Preparation:
• antibiotics, bowel lavage?

• Donor selection? Multiple donors?
• FMT preparation:
• Stool weight, ideal solute, anaerobic preparation?

• Route of administration:
• NGT, push enteroscopy, colonoscopy, enema,
capsule?

• Frequency and duration of administration?
• Specific bacteria critical to the success of FMT?

DIET IN IBD

Is diet effective?
Effective for what?
Goals of tx:
• Improve symptoms
• Abdominal pain, bloating, diarrhea, weight loss

• Reduce inflammatory burden
• Deep remission/mucosal healing
• Prevent disease complications: strictures, fistulas, bowel resections

• Correct nutritional derangements, extra-intestinal disease
• Fe defic, metabolic bone disease, B12 defic

Possible ways diet can affect inflammation
• Pre-biotic effect:
• Encourage/discourage growth of particular species
• Promote certain metabolic pathways to be active in commensal organisms

• Emulsifiers:
• Reduce the mucus layer, allowing closer interaction of microbiota with the
host immune system

• Direct toxin or antigenic stimulus:
• Is there a “gluten” for IBD?
• Does some component of food injure the epithelium or is some component
required for epithelial integrity/health

Epidemiologic Studies of Diet in IBD

IBD is more common in industrialized countries

Clues from Geography and Immigration
• IBD most prevalent in more developed countries
• Incidence rising as countries undergo economic
development
• Adoption of “westernized diet”

• Immigrant studies from low to high prevalence countries
• First generation immigrants have lower risk of IBD than nonimmigrants
• Those who immigrate at a younger age have higher risk
• Children of immigrants have the same risk as non-immigrants

Kaplan GG, Nat Rev Gastroenterol 2015
Benchimol EI, Am J Gastroenterol 2015
Li X, Inflamm Bowel Dis 2011

Breastfeeding protects against IBD development
• Meta-analysis of 35 studies with
nearly 15,000 IBD patient and
330,000 controls
• Breast feeding associated with a
decreased risk of Crohn’s or UC
• Seen across all ethnic groups,
but most pronounced in Asians

Duration of
breastfeeding

Odds ratio of IBD
diagnosis

3 months

0.62

6 months

0.46

12 months

0.20

Xu L, Aliment Pharmacol Ther 2017

Decreased risk of IBD

Increased risk of IBD

• Fruits, veggies, n-3 fatty acids,
higher fiber

• Total fats, n-6 fatty acids, animal
proteins, simple carbohydrates

Hou JK, Am J Gastroenterol 2011

Interventional Studies of Diet in IBD

Limitations of diet studies in humans
• Difficulty accurately capturing dietary intake
• Possible complex interactions between foods
• Inability to adequately control for:
• Variation in food portions
• Differences in preservation, processing, preparation that can alter the
nutrient components and chemical/physical properties of foods
• Deviation from assigned diet

• Inability to use placebo control

Complete Bowel Rest
• Bowel rest effective for short term control of disease or
avoidance of surgery
• Inflammation returns when diet resumed
• Does not reduce eventual need for surgery

• Parenteral nutrition (PN) with oral diet is no more effective
than PN with bowel rest.
• PN useful for undernutrition or high output fistulas/stomas
but not as a primary therapy for induction or maintenance of
remission in CD or UC

Lochs H, Clin Nutr 1983
Lee D, Gastroenterol 2015

Exclusive enteral nutrition is equivalent to
steroids for pediatric IBD
• Formula only for 8-12 weeks, no other oral intake allowed
• Equivalent remission rates with EEN vs steroids
• Exclusive enteral nutrition better than partial enteral nutrition
• EEN superior to steroids in achieving mucosal healing (74% vs 33%)

Dziechciarz P, Aliment Pharmacol Ther 2007
Borrelli O, Clin Gastroenterol Hepatol 2006

Cochrane Review of Enteral Nutrition in
Adults with Crohn’s Disease
• Steroids are more effective than EN for induction in active CD
• Meta-analysis of 6 trials (192 pts on EN, 160 pts on steroids)
• OR 0.33 for induction of remission with EN vs steroids

• No difference in elemental vs polymeric formulas
• No significant difference with low fat vs high fat formulas
• Non-significant trend favoring very low fat (<3g/1000kCal) formula

Zachos M. Cochrane Database Syst Rev 2007

Sigall-Boneh R, Inflamm Bowel Dis 2014

Exclusion of:
- Gluten
- Dairy
- Animal fat
- Processed meats
- GF Baked goods
- Emulsifiers
- Canned goods
Clinical remission and
CRP normalization in 70%
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Sigall-Boneh R, Inflamm Bowel Dis 2014

• 21 patients with loss of response
to biologic therapy
• PEN plus CDED for 12 weeks
Results:
• Clinical Response 90% (19/21)
• Clinical remission 62% (13/21)
• Normalization of CRP 41% (9/21)
Sigall-Boneh R, J Crohns colitis 2018

Specific Carbohydrate Diet (SCD)
• Excludes:
•
•
•
•

All grains (especially complex carbohydrates)
Milk products except for yogurt fermented > 24 hours
Sweeteners except honey
Sugars except monosaccharides: glucose, galactose, fructose

• Sidney Haas MD
• Early 1930s used to treat celiac disease

• Popularized by Elaine Gottschall
• Breaking the Vicious Cycle

Haas S, Am J Gastroenterol 1955

SCD at Seattle Children’s Hospital
SCD diet resulted in
improvement in:
• Symptoms PCDAI
• CRP
• Fecal calprotectin

Suskind DL, et al, JPGN. 2014 Jan;58(1):87-91.

• Prospective open label study of
SCD diet
• 10 children followed for 52 weeks
• Capsule endoscopy done at
baseline and weeks 12 and 52
Results:
Week 0

Week 12

PCDAI

21

7.8

Lewis Score

2153

960

ESR

9.7

4.1
Cohen SA, JPGN 2014

Patients Perceive Benefit with the SCD diet
• Survey of 417 patients with IBD who use the SCD as treatment
• 47% Crohn’s, 43% UC, 10% IBD-U

42%

42%

33%

Suskind DL, Dig Dis Sci 2016

Is Dietary Treatment Effective for IBD
• Promising early evidence of benefit
• EEN, CDED, SCD

• Unknowns/future directions:
• Does diet work better than placebo?
• If diet works, what is the mechanism:
• Exclusion of a food antigen?
• Alteration of the microbiota?
• Diet-induced alteration of gene expression?

• Is diet a therapy that will work for all IBD patients or only a subset?
• Are there unique diets that are effective for individual patients?

Conclusions
• Mounting evidence suggests a role for diet in disease
modification, but multiple questions remain
• General principles:
• Eat more fruits/veggies
• Fiber may not be harmful except in those with stenosis
• Avoid too much meat/fat, carbs
• Whole foods better than processed foods
• Consider supplementation with Vit D or curcumin

• Stay tuned!

