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Bile Acid Diarrhea

Primary Bile Acids
Chenodeoxycholic Acid 

Cholic Acid

• Type 1 BAD is typically caused by ileal
disease or small bowel resection over 
100 cm

• Type 2 BAD is w/o morphological 
abnormalities and associated with 
IBS-D or functional diarrhea

• Type 3 BAD results from GI disorders 
that affect absorption, e.g. SIBO, 
celiac, chronic pancreatitis 

• 4th Category: excessive BA synthesis 
w/o impaired reabsorption within GI 
tract, e.g. hypertriglyceridemia or on 
metformin



Bile Acid Diarrhea Diagnosis 

• 75SeHCAT
– 7 day test 
– Current gold standard 
– Not available in US 
– 26% of patients with chronic unexplained diarrhea had bile 

acid diarrhea based on 75SeHCAT testing
• 48 hour fecal bile acid 

– 4 day 100 gram fat diet + 2 day stool collection
– Directly measures primary and total fecal bile acids  
– Available in US Wedlake L, A'Hern R, Russell D, et al. Aliment Pharmacol Ther. 2009;30:707-17.



Aims/Questions: In secondary/tertiary cohort  

• What is prevalence of bile acid (BA) diarrhea? 

• Are demographics and symptoms different between 
chronic functional diarrhea and BA diarrhea? 

• What diagnostic tests were completed before BA  test? 

• What were the outcomes of treatment with BA 
sequestrants?



Vijayvargiya, Camilleri et al Clin Gastroenterol Hepatol. 2019;17:922-929

↑ Total Fecal Bile Acids 

AUC = 0.86

Methods – Identifying Bile Acid Diarrhea
ROC curves to identify fecal weight >400g/48h 

• Total Bile Acid Diarrhea 
– Total fecal bile acids > 2,337 µmol/48h 

• Primary Bile Acid Diarrhea 
– Primary bile acid > 10% 
– Primary bile acid > 4% + Total fecal bile acid > 1,000 µmol/48h 



Results – 51% of patients with chronic 
functional diarrhea have bile acid diarrhea 

1077 patients 
chronic functional diarrhea 

+ 
48 hr fecal bile acid 

936 patients 

141 patients excluded
Surgery 

-Ileal Surgery
-Roux en Y 

Uncontrolled Disease
-Celiac disease 

-IBD

460 Normal Fecal Bile Acids (49%) 476 ↑ Fecal Bile Acids (51%)

207 ↑ TOTAL Fecal 
Bile Acids (43%)

269 ↑ PRIMARY Fecal Bile 
Acids (57%)



Are patients with primary bile acid diarrhea 
being missed with 75SeHCAT testing? 

75SeHCAT 
<15% retention

48 hour Fecal 
Bile Acid

PRIMARY Bile Acid Diarrhea

NORMAL Bile Acids

TOTAL Bile Acid Diarrhea 

Total n = 618 Total n = 963
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15% Dx
missed 

on total BA

85% Dx Correctly (406/476) 
Bile acid sequestrants started  

Bile Acid Diarrhea Diagnosis 
51% (476 / 936) 

Cholesytramine 156/406 (38%)
Follow up in 49%

75% improvement in 
diarrhea

Colesevelam 183/406 (45%)
Follow up in 52%

71% improvement in 
diarrhea

In those diagnosed with bile acid diarrhea, >70% with follow up reported an 
improvement in diarrhea with bile acid sequestrant



Conclusions

• 51% of patients with non-bloody, chronic functional diarrhea 
had bile acid diarrhea

• Patient demographics and symptoms should not dictate who 
gets tested for bile acid diarrhea

• 48 hour fecal bile acid diagnostic testing can: 

– Reduce healthcare utilization
– Individualize care by identifying those with ↑ probability of 

responding to bile acid sequestrants



Limitations 

• Tertiary referral center 
• No direct comparison to 75SeHCAT was conducted in this 

study 
• Outcomes were those available in medical record 
• No formal Markov modeling completed
• Historical cohort observations need to be confirmed in a 

prospective setting 



Defining Diagnostic Criteria for 
Cannabinoid Hyperemesis Syndrome (CHS)



Endocannabinoid system: naturally occurring ligands N- arachidonoylethanolamine (anandamide) and 2-
arachidonoylglycerol (2-AG), their biosynthetic and degradative enzymes, and CB1 and CB2 receptors



Role of Endocannabinoids in Control of N/V

Sharkey KA and Wiley JW. Gastroenterology. 2016;151(2): 252–266 

Endocannabinoid system: naturally occurring ligands N- arachidonoylethanolamine (anandamide) and 
2-arachidonoylglycerol (2-AG), their biosynthetic and degradative enzymes, and CB1 and CB2 
receptors



Rome IV Diagnostic Criteria* for 
Cannabinoid Hyperemesis Syndrome (CHS)

* Criteria fulfilled for the last 3 months with symptom onset at least 6 months prior to diagnosis

1. Stereotypical episodic vomiting resembling cyclic 
vomiting syndrome (CVS) in terms of onset, duration, and 
frequency

2. Presentation after prolonged use of cannabis   

3. Relief of vomiting episodes by sustained cessation of 
cannabis use

Must include all of the following: 

Supportive remark: May be associated with pathologic bathing behavior (prolonged 
hot baths or showers)

Talley NJ, et al. Disorders of Brain-Gut Interaction, 4th ed. Rome Foundation, 2016; pp. 903-966



Cyclic Vomiting Syndrome Practice Guidelines
Committee Survey of Cannabinoid Hyperemesis 

Syndrome Criteria: Relation to Published Case Series 
and Individual Reports

William L. Hasler, B. U. Li, David J. Levinthal, Sally E. Tarbell, Kathleen A. 
Adams, Robert Issenman, Irene Sarosiek, Safwan Jaradeh, Ravi Sharaf, 

Shahnaz Sultan, Christopher D. Stave, Thangam Venkatesan

Gastroenterology, Vol. 156, Issue 6, S-215–S-216



Background

• Cannabinoid hyperemesis syndrome (CHS) mimics cyclic vomiting 
syndrome (CVS) in chronic cannabis users.

• Prevalence of CHS is unknown due to inconsistent diagnostic 
criteria; estimated to be <10% with cyclic emesis to nearly 3 million 
Americans

• A CVS Practice Guidelines Committee organized by the American 
Neurogastroenterology and Motility Society (ANMS) and the Cyclic 
Vomiting Syndrome Association (CVSA) conducted this study

• CVS committee clinicians completed a survey to reach consensus 
with the goal of proposing revised criteria to diagnose CHS



Methods

• Surveys were completed by 8 committee members 
querying clinical features of CHS associations with 
cannabis use and relief with cessation. 

• Consensus criteria were applied to published CHS case 
series and case reports (2004-2018) to quantify numbers 
(%) for whom clinical features and cannabis associations 
were defined. 



Results

• CHS features by the committee:
– a stereotypic pattern resembling CVS
– presentation after cannabis use ≥1 yr with usage at 

least 4 days/wk and consuming ≥15-20 doses/wk

– symptom resolution by cannabis cessation
– prolonged cannabis abstinence (>3 months or 2 emetic 

cycles) for diagnosis



Results

• 405 patients (327 in 28 case series and 78 individual cases)

• Cyclic emesis ≥3 episodes/yr was absent or not reported in 356 
(87.9%) patients 

• Cannabis use ≥1 yr was near universal with most using high 
dose cannabis daily. 

• 316 (78.0%) did not meet Rome IV criteria that require 
resolution of CVS symptoms with cessation of cannabis use

• Small number satisfied the prolonged periods of cannabis 
cessation favored by the CVS committee 



Conclusions

• The CVS Practice Guidelines Committee survey defined CHS as 
a cyclic emesis disorder presenting after longstanding high dose 
cannabis use with relief by prolonged cannabis cessation

• Published reports offered incomplete details to apply more 
rigorous criteria for Rome IV criteria for CHS and the CVS 
committee's revised consensus criteria to most cases

• Need for more precise data collection
• Study provides a foundation for future prospective studies that 

encourage greater rigor in characterizing symptom profiles with 
prolonged cannabis abstinence to better understand CHS and 
avoid inappropriate diagnosis of the disorder



Avoidant/Restrictive Food Intake Disorder (ARFID): 
Unrecognized Disorder in GI Patients?



Effect of Symptom Severity and Gender on Dietary 
Patterns in Patients with Irritable Bowel Syndrome

Adrienne Lenhart, Charlene Choo, Wendy Shih, Nancee Jaffe, Cathy 
Liu, Arpana Gupta, Jennifer Labus, Emeran A. Mayer, Lin Chang

Gastroenterology, Vol. 156, Issue 6, S-466 



Diet Checklist Healthy controls 
(n=230)

IBS 
(n=260) P-value

American/ Modified American 159(71%) 150(60%) 0.740

Vegan 28 (12%) 5 (2%) 0.516

Vegetarian 28 (12%) 28 (11%) 0.895

Mediterranean 27(12%) 31(12%) 0.445

Gluten Free 3 (1%) 35 (14%) 0.001*

Dairy Free 5 (2%) 42 (7%) <0.001*

Restrictive (Gluten and Dairy Free) 8(4%) 57(23%) <0.001*



IBS Patients Consume Restrictive Diets

IBS patients who are more likely to 
consume a restrictive diet:
• Have more severe IBS symptoms (OR 

2.45; 95% CI 1.50-3.98; p<0.001)

• Are women (OR 2.40; p=0.033)
• Have increased GI symptom-related 

anxiety (p<0.025)

• Have decreased IBS-related quality of 
life (p=0.045)

Usual Severity of IBS Symptoms



Avoidant/Restrictive Food Intake Disorder 
(ARFID): DSM-5 Diagnostic Criteria

• Avoiding or restricting food intake, which may be based upon lack of 
interest in food, the sensory characteristics of food, or a conditioned 
negative response associated with food intake following an aversive 
experience (eg, choking). The eating behavior leads to a persistent 
failure to meet nutritional and/or energy needs, manifested by >1 of the 
following:
– Clinically significant weight loss, or in children, poor growth or failure to 

achieve expected weight gain
– Nutritional deficiency
– Supplementary enteral feeding or oral nutritional supplements are required 

to provide adequate intake
– Impaired psychosocial functioning



Avoidant/Restrictive Food Intake Disorder 
(ARFID): DSM-5 Diagnostic Criteria

• It is not due to lack of available food or associated with a 
culturally sanctioned practice

• It does not occur solely in the course of anorexia nervosa or 
bulimia nervosa, and body weight and shape are not distorted.

• It is not due to a general medical condition (eg, GI disease, food 
allergies, or occult malignancy) or another mental disorder. 
When avoidant/restrictive food intake disorder occurs in the 
context of another illness, the eating disturbance is both out of 
proportion to what is expected for the other illness and warrants 
additional clinical attention



Avoidant/Restrictive Food Intake Disorder Among Adult 
Gastroenterology Behavioral Health Patients:

Demographic and Clinical Characteristics

Kimberly N. Harer, Christina H. Jagielski, Megan E. Riehl, William D. Chey

Gastroenterology, Vol. 156, Issue 6, S-53



Hypothesis and Methods

• Hypothesis: ARFID is under-recognized among adult GI 
patients referred to GI behavioral  health providers

• Restrictive analysis of a prospectively developed database
• 223 adult GI patients seen by GI psychologists at a tertiary 

care center from Sept 2017-2018

• ARFID diagnosis based on retrospective chart review by GI 
and GI psychologist for DSM-5 criteria

• Clinical data obtained



Results

• 28/223 (12.6%) met ARFID criteria
– Mean age 39.5 yrs (range 19-84)
– 82.1% women
– Mean BMI 22.9 (range 13-37.7)
– Mean weight loss 19 lbs (range 6-60)



Prevalence of GI and Psychiatric Disorders
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Dietary Patterns in Patients with ARFID 

• Nutrition referral in 25/28 (89.3%)
• Prior to a nutrition referral:

– 74% tried a formal diet plan
– 89% prescribed a low FODMAP diet by their GI
– 71.4% prescribed a low FODMAP diet in the setting of meeting 

ARFID criteria with weight loss or underweight BMI
– 43.5% on a GFD, 39% on lactose free diet, 69.6% self-driven 

change/restriction
– 0% mentioned concern for ARFID



Conclusions

• Limitations: retrospective, did not screen for all ARFID criteria, 
smaller sample size, tertiary care with focus on dietary 
management, e.g. low FODMAP diets

• Although ARFID is often associated with psychiatric disorders, 
only 28.6% had a prior psychiatric diagnosis

• ARFID complicates clinical presentation of GI patients

• ARFID is an under-recognized disorder among adult GI patients
• Raises concern regarding need for judicious patient selection 

when prescribing restrictive diets


