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IBS-SSS                        Adequate ReliefIBS-SSS



• Adverse events (AEs) clinical trials often use 
open-ended questions to assess AEs

• This approach is not validated, is prone to 
bias, can underestimate the number of actual 
symptoms and does not account for symptoms 
present at baseline

• We aimed to evaluate now extraintestinal
symptoms (EIS) change over time in a RCT

• 15 nonspecific EIS assessed baseline and end 
of study (week 6).  Symptom burden: summing 
severity (0-5).

• 219 IBS patients (73% women)

Conclusions: Non-specific symptoms 
are common and usually more severe 
at baseline.

Commonly reported AEs should be 
assessed at baseline to better assess 
their relationship to treatment

Double-blind groups
Mint            Placebo Treat as usual       



Dietary Considerations for IBS 

– “Traditional IBS diet”
• 3 meals and <3 snacks /day : do not over eat!
• Reduce fatty or spicy foods, coffee, alcohol, onions, cabbage and beans
• Avoid soft drinks, chewing gum, sweeteners that ends in –ol
• Soluble fibers  - intake evenly during the day

– Low-FODMAP 

– Gluten Free



Gluten Free Diet for IBS: Clinical Trials

• Patients who responded to a GFD randomized to  continue GFD 
or receive diet “spiked” with gluten 

Dionne et al. Am J Gastroenterol 2018,Vazquez0Roque, M, et al.  Gastroenterology 2013 144903-911.

There is insufficient evidence to recommend a GFD to reduce IBS symptoms



110 IBS patients(96 women; all subtypes) 

Approximately 50% higher amounts than typical Swedish diet

No difference in other components of IBS-SSS

Conclusions:   
Modest symptom increase with FODMAP, 
No significant increase with gluten



What are FODMAPs?
• Fermentable oligo-, di-, 

monosaccharides and polyols 
• Fruits with fructose exceeding glucose

• Apples, pears, watermelon
• Fructan containing vegetables

• Onions, leeks, asparagus, artichokes
• Wheat based products

• Bread, pasta, cereal, cake, biscuits

• Sorbitol and lactose containing foods 
• Raffinose containing foods

• Legumes, lentils, cabbage, brussels sprouts
Eswaran & Chey, GI Cl North Am 2011;40:141

Shepherd, et al, Clin Gastro Hepatol 2008;6:765
Gibson & Shepherd. J Gastro Hepatol 2010;25:252 



Differing Effects of FODMAPs in the GI 
Tract

Murray et al.  Am J Gastroenterol 2014 Jan;109(1):110-9

Common fructans
Wheat including bread, pasta, etc., 
onions,, garlic, barley, brussels sprouts, 
cabbage, broccoli,, artichoke, inulin

Fructan distends the colon with gas

Fructose distends the small bowel with water



3 Phases of the Low-FODMAP Diet

Elimination
Diagnose 
FODMAP 

sensitivity

Determine 
Sensitivities
Diversify the diet 

to improve 
adherence and 

reduce effects on 
the MB

Personalize
Find each 

patient’s  low 
FODMAP diet

Chey WD. Am J Gastroenterol 2016:111;366
Dolan R, et al. Exp Rev Gastroenterol Hepatol 2018;12:607 



Examples of Studies Assessing the Elimination 
Phase of the Low-FODMAP Diet in IBS

Halmos EP, et al. Gastroenterology. 2014;146:67-75.
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Low FODMAP vs. Typical Australian Diet                                     Low FODMAP vs. Traditional IBS Diet 



P values refer to the change WITHIN 
group comparing to baseline score
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Eswaran, et al, Am J Gastroenterol 2016;111:1824

Abdominal Pain                                                BloatingNo Differences between Low FODMAP and 
mNICE

Adequate Relief (>50% of the weeks) 
52% vs. 41% (P=0.31)

Composite responders (abdominal pain and 
stool consistency)  (P=0.13)

Low-FODMAP vs. mNICE Diet:  IBS-D 



RCTs Evaluating the Low-FODMAP Diet for IBS

Dionne et al. Am J Gastroenterol 2018, online early.

• 7 RCTs (n=397)

• Overall reduction in symptoms (RR 
0.69; 95% CI 0.54, 0.88)

• RCTs comparing low FODMAP with 
control diets had the least 
magnitude of effect

• Overall quality of the data = “very 
low” 

– Most studies were high risk of bias

– Heterogeneity between study designs

– Imprecision in the estimate of effect



Werlang, Palmer, Lacy.  Gastroenterol Hepatol (N Y). 2019 Jan; 15(1): 16

How Do FODMAPs Cause IBS Symptoms?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6423692/




Mast Cell Activation Leading to Colonic Barrier Dysfucntion Following High 
FODMAP Diet is Mediated via Lipopolysaccharide

Prashant Singh, Gintautas Grabauskas, Shi-Yi Zhou, Yawen Zhang, Chung Owyang

• In the rodent 
Model:

High FODMAP causes 
intestinal barrier dysfunction 
through mast cell recruitment 
and activation

Mast cells are critical - mice 
deficient in Mast cells do not 
show intestinal barrier 
dysfunction to High FODMAP
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In IBS-D, low-FODMAP improves: 
barrier dysfunction mast cell activation fecal LPS levels

Mast Cells from 
wild type mice 
and tl4-
genetically 
modified mice

Low-FODMAP diet decreases mast cell activation via 
TLR4



Limitations of the Low FODMAP Diet

• High level of restriction
• Difficult to follow (best done with an expert dietitian)

• Potential nutritional deficiencies (i.e, removes many ‘healthy’ foods such as 
fruits and vegetables)

• Significant gut microbiota reduction

• No current predictors of response

Does the low-FODMAP diet need to be so restrictive?



45 IBS patients (95% women; all subtypes)

Double-blind Food Challenge
5 sequences over 7 days;  7 day washout

3 days of moderate FODMAP followed by 4 days higher FODMAP
FOS 0.75 g/day ->  1.5 g/day
fructose 10 g/day -> 21 g/day
lactose 10 g/day -> 20 g/day
sorbitol 5g/day -> 10g/day



46 IBS patients (85% women all subtypes)
IBS-SSS (baseline vs. 6 w Low-FODMAP: 305  -> 150 

95% reported decrease IBS-SSS > 50 points

Mannitol and fructans are most likely to increase symptoms
Average number FODMAPs to increase symptoms = 2.7



Sucrase-Isomaltase Deficiency (SID) 
• Often occurs together since Sucrase -isomaltase is synthesized in the enterocyte 

as a single glycoprotein chain and, after insertion in the brush-border membrane, 
is cleaved by pancreatic proteases into sucrase and isomaltase

• Prevalence of deficiency is not well know
• Primary deficiency is inherited as autosomal recessive (CSID)

• Prevalence of CSID: estimated to 0.05% to 0.2%, higher in Greenland, Alaska and Canada up to 10%
• Secondary deficiency of SID :  not well studied

• One study 35% (11/31) of patients with undergoing EGD for an evaluation of 
chronic diarrhea and/or abdominal pain had a decrease in sucrase-isomaltase
enzyme activity on duodenal biopsies

• Kim S, et al  Digestive Diseases and Sciences (2020) 65:534–540

•.



CSID Mutations are Associated with IBS

A common SI variant (Val15Phe), which 
shows reduced enzymatic activity in vitro, is 

strongly associated with increased risk of IBS

Henström M, et al. Gut 2016;0:1–8. doi:10.1136/gutjnl-2016-312456
Garcia-Etxebarria, et al. Clin Gastroenterol  Hepatol 2018;16:1673

Husein & Naim. Gut 2019, doi:10.1136/gutjnl-2019-319411
, 

Two studies found CSID mutations more often in patients 
with IBS than controls

IBS                                        Controls

22/1031 (2.1%) 10/856   (1.2%)

88/2207 (4.0%)            928/33,370 (2.8%)



Reduced efficacy of Low FODMAP diet in patients 
with SID

• 46 pts from US RCT 
randomized to LFD

• Primary endpoint: Adequate 
relief of IBS symptoms

• SI gene variants analyzed

• In a separate analysis the 
number of gene variants 
present predicted non-
response to LFD or mNICE

Zheng et al. Gut 2020;69:397-398



• AIM:  Determine prevalence of SID in IBS-D 
using diasaccharidase enzyme activity

Conclusions:
1.     SID was present in 9% of adults with IBS-D or 
Functional Diarrhea
2.    Demographics/symptoms similar in those with 
and without SID



• H2 and CH4 are currently measured on breath tests

• New detection device (Gemelli Biotech) measures H2S

• IBS-C (n=124); IBS-D (n=15); healthy (n=47)

• H2S >5ppm                        Sensitivity  Specificity

– IBS-D vs. healthy               68%              98%

– IBS-D vs. IBS-C                   67%              95%



Patient-Reported Outcomes Measurement Information System (PROMIS)
standardized t-score. Higher scores more severe symptoms. 

Effect of Abdominal on ED Visits for GI symptoms



Eosinophilic Gastrointestinal Diseases

Associated with activated eosinophils and mast cells

Eosinophilic GI disease are considered to rare however emerging evidence 
suggests that they may be more common 

Symptoms are non-specific and overlaps with functional bowel disorders

Definition:
Presence of > 30 eosinophils/hpf in at least five HPFs



Prospective, multi-center trial using blinded 
centralized pathologists

Patients:
Chronic functional symptom (6 months)

pain, n/v, diarrhea, bloating or early satiety
IBS/Functional Dyspepsia

Controls:
Asymptomatic individuals

Protocol
8 biopsies stomach;  4 duodenum
EG/EoD:  > 30 eos/hpf in 5 gastric or 3 duodenal hpf
Mast cells:  > 30 mast cells/hfp in 5 gastric and 3 duodenal hpf

Results
Histologic criteria for EG or EoD

45% (181/405) patients  vs. 6% (2/33) asymptomatic controls



Emerging Treatments for Eosinophilic Disease

AK002 (lirentelimab)

From:  Evan Dellon, MD:  Refractory EoE DDW 2021



Thank you


