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Heterogeneous Nature of IBS 
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• Overall Prevalence Rates of SIBO in Rome IBS Using Breath Tests and/or Culture: 30-40%

• Predictors on SIBO in IBS patients: Female (OR 1.5) & IBS-D (OR 1.7) 

• Overall quality of evidence low 

Chen B et al. J Gastroenterol. 2018;53(7):807-818; Moayyedi P et al. JCAG. 2019;2:6-29; Shah A et al. Am J Gastroenterol. 2020;115:10-201; 

Takakura W and Pimentel M. Front Psychiatry. 2020;11:664.  

SIBO Is Commonly Identified in IBS 



Carbohydrate 

load

Hydrogen (H2) and/or 

Methane (CH4) and/or 

Hydrogen sulfide (H2S)

• Simple, safe, widely available to diagnose SIBO

• Glucose (75g) or Lactulose (10g) 

• Home or office-based procedure 

• Significant heterogeneity in test performance, preparation, indications for testing, 
and interpretation of results)  

• (+) H2→indicative of SIBO but not directly associated with symptom production 

• (+) CH4→indicative of IMO associated with delayed transit and constipation     
          (OR=3.51; higher the level the worse the constipation)

• (+) H2S→associated with accelerated transit and diarrhea

Breath Testing: 
Duodenal/Jejunal Quantitative Culturing: 
• Gold standard but limited availability, invasive, expensive 

• Debated but recommended threshold for (+) study >103 CFU/ml 

• Polymicrobial samples may indicate contamination

• May miss distal small intestinal overgrowth 

Capsule Technology is Coming 

• Measure H2 in vivo

• Collect samples of SI bacteria 

Pimentel M et al. Am J Gastroenterol. 2020;115:165-178; Kalantar-Zadeh K et al. Nat Electronics. 2018;1:79-87; Kunkel D et al. DDS. 2011;56:56:1612-1618.

Diagnostic Testing for SIBO/IMO



Colonic 
fermentation:
H2 gas

Test meal
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+
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Gamma camera 
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Yu, et al. Gut. 2011; 60:334; Simren M et al. Gut. 2013; 62:159; (Slide compliments of L. Chang, MD).

LHBT Measures Small Intestinal Transit  
Rather Than SIBO in IBS Patients
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Vanner SJ. Gut. 2008; 57:1315; (Slide compliments of L. Chang, MD).

Positive Lactulose Hydrogen Breath Test Is Similar in 

Irritable Bowel Syndrome and Healthy Controls



Plusses and Minuses of Breath Testing for IBS

• Simple and safe test to diagnose SIBO

• Useful in assessing conditions 
associated 
with bloating like IBS

• Significant heterogeneity in test 
performance, preparation, indications for 
testing, and interpretation of results

• Historically 

– Glucose: more specific  

• Only samples proximal SB (high FN 
rate) due to distal SIBO 

– Lactulose: more sensitive 

• Increased rate of orocecal transit (FPs) 

Competing Analytics: Which are Correct? 

Substrate Test Dose
Sensitivity/

Specificity

Measured Gas

ppm
Positive Study

Glucose

Modified 

Rome: 50 gm 

NAC: 75 gm 

Sens:20-93%

Spec:30-68%

Modified Rome & 

NAC: H2 or CH4

Modified Rome: 

• Inc 12 ppm 

• Baseline > 20 ppm

NAC: 

• ≥ 20 ppm inc w/in 

90 min  H2

• ≥10 PPM CH4 at 

any time 

Lactulose

Modified 

Rome & NAC: 

10 gm

Sens:17-68% 

Spec:44-86%

Modified Rome & 

NAC: H2 or CH4

Modified Rome: 

• Baseline > 20 ppm

• >20 ppm w/in 90 

min 

•  sustained increase 

> 10ppm above 

baseline

NAC:

• ≥ 20 ppm inc w/in 

90 min H2

• ≥10 ppm CH4 at 

any time 

Gasbarirni et al. APT. 2009;29(Suppl1):1-49; Rezaie A et al. AJG. 2017;112:775-78; Saad R et al. CGH. 2014;12:1964-1972. 



Carbohdrate 

load

Colonic 

fermentation

H2 and/or 

methane

Breath Testing in IBS: Lack of Consensus  

• ACG SIBO Guideline: “We SUGGEST the use of 

breath testing for the diagnosis of SIBO in patients 

with IBS” Conditional/Very Low Evidence

• ACG IBS 2021 Guideline: Not addressed

• AGA Guideline 2009: Insufficient evidence

• AGA Guideline Functional Diarrhea/IBS-D 2019: 

Not evaluated as not part of standard diarrhea 

evaluation 

• AGA Practice SIBO Update 2020:  Controversy 

concerning role of SIBO in pathogenesis of IBS

• AGA Guideline IBS 2021: Not Recommended

Pimentel M et al. Am J Gastroenterol. 2020;115:165-178; Lacy BE et al. AJG. 2021;116(1):17-44; 

Brandt LJ et al. Am J Gastroenterol. 2009;104 Suppl 1:S1-35; Carrasco-Labra-A et al. Gastroenterology. 2019;157:859-880; 

Quigley EMM et al. Gastroenterology. 2020;159(4):1526-1532; Chang L. Gastroenterology. 2021;161(4):1092–1098.



Pitfalls With Commercial Breath Testing 

• Incorrect analytics: 

– 6  major commercial breath testing 

companies

– 2 with appropriate interpretation

– False positives → inappropriate 

treatment

– False negatives → unnecessary 

diagnostic testing 

• Northwestern Review of Breath 

Testing: 

– 582 community breath tests performed

– 16.3% FN (CH4) 

– 3.2% FP (H2 + CH4)

– THP: 20% of all breath tests 

reported incorrectly 

 
Liu J and Brenner DM. AJG. 2022: 117:1390–1393.



CH4 >10 PPM is a (+) study You cannot add H2 and CH4

Liu J and Brenner DM. AJG. 2022: 117:1390–1393.

Examples of Inaccurate Reporting: 



1. Mostly agree about criteria for SIBO

2. Mostly agree about dosing for substrates

3. Mostly agree that SIBO and IBS are 

interrelated

Rezaie et al. Am J Gastroenterol. 2018; Hammer et al. United Europ Gastroenterol J. 2021; Ghoshal et al. Ind J Gastroenterol. 2022.

Consensus Building: SIBO in IBS 



Nomenclature & Epidemiology of Intestinal 
Overgrowth Redefined   

• Small Intestinal Bacterial Overgrowth (SIBO):

– Excessive concentrations of colonic bacteria identified 

in the small intestine causing symptoms

• Escherichia coli, Klebsiella spp, Aeromonas 

spp→most common organisms 

• Streptococcal, Bacteroides, Lactobacillus spp→also 

commonly identified 

• Detected by elevated H2 levels but these do not 

correlate with symptoms 

• Newest data suggests symptoms related to formation 

of hydrogen sulfide (H2S)

• Intestinal Methanogenic Overgrowth (IMO):

– Excess concentrations of archaea (single-cell 

organisms) in the small or large intestine 

• Methanobrevibacter smithii→primary methanogen 

• Delayed intestinal transit→constipation/IBS-C

SIBO/IMO  IMO 

Pimentel M et al. Am J Gastroenterol. 2020;115:165-178; Bouhnik Y et al. AJG 1999;94:1327.    



Methane 
Producers

Hydrogen 
Sulfide 

Producers

H

H

4H2 → 1CH4

5H2 → 1H2S

H H

H

H

C

HH

S

Phenotype

-Diarrhea

-Pain

-Urgency

-Constipation

-Discomfort

-Bloating

Hydrogen 
Producers

Methanogens such as M. smithii2 

found in colon and small bowel3

Typical SIBO H2 is 

E. coli and Klebsiella1 

from  inside the small intestine

Many H2S producers

1Leite, et al. PlosOne. 2019; 2Kunkel et al. Dig Dis Sci. 2011; 3Villanueva et al. DDW 2022.

Fermented Gas Microtyping



Villauneva—Millan M et al. AJG. 2022;117:2055-2066.



Can Positive Breath Test Predict 
Response to Therapy?
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OR=4.3

*Responder: ≥ 30% reduction in pain+ ≥50 reduction in frequency of Bristol 6-7 stools  

• Caveats
• Small retrospective analysis IBS-D N=93/2438 
• Lack of comparison to responses in PBO cohort
• Does not assess retreatment 
• 9 patients (+) LBT may have been misclassified and if (-) LBT w/(+) response now no difference between cohorts  (P=0.324)

Rezaie A et al. AJG. 2019;11(4):1886-1893; Black CJ and Ford AC. AJG. 2020;115:955-956.  



Evidence-Based Treatment: 

ACG SIBO Guideline Recommendations:   ACG IMO Guideline Recommendations: 
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levels <3 ppm After
Treatment)

Clinical Response
(NOS)

P=0.01

We suggest the use of antibiotics in SYMPTOMATIC patients 
with SIBO to eradicate overgrowth and resolve symptoms:

We suggest….NOTHING.  
Not enough evidence to support 

Pimentel M et al. Am J Gastroenterol. 2020;115:165-178; Low K et al. J Clin Gastroenterol. 2010;44:547-550. 



SIBO: 

• Diet Modification: Starve the bacteria 

reducing fermentable substrates 

(FODMAPS) but no studies  

• Probiotics: Fight bacteria with bacteria 

or cause SIBO? 

– MA: OR dec H2 production 1.61

– Small poor-quality studies 

• Fecal Transplant: Patients receiving 

these may experience increased GI 

symptoms esp if donor has (+) breath 

test 

IMO: 

• Diet Modification: Pilot study at 

Northwestern using low-FODMAP diet 

• Herbal preparation: Atrantil® 

assessing symptomatic efficacy 

(bloating/constipation) and resolution 

of CH4 (+) breath test  

Best of the Rest? 

Pimentel M et al. Am J Gastroenterol. 2020;115:165-178; Zhong C et al. J Clin Gastroenterol. 2017;51:300-11. 



Herbal Intervention for IMO 

Botanical  (Neutraceutical) Active compounds Effects

Quebracho (common name 

used to describe a type of 

hardwood from Central and 
South America) 

Tannins 
Free radical scavengers that 

bind hydrogen and fiber, 
disrupt bacterial lipid layers 

Horse chestnut or conker 

tree extract (Aesculus 
hippocastanum) 

Saponins (escins) 

Free radical scavengers that 

bind hydrogen, reduction of 

methane emissions, promote 
intestinal motility

Peppermint (Mentha 
balsamea Wild) extract 

Menthol 
Smooth muscle relaxant, 

modulator of visceral pain, 
bactericidal effects  

Liu JJ…..Brenner DM. ACG. 2022:S579.



Herbal Intervention for IMO 

• Open label N=39 with GBT/LBT (+) IMO ≥ 10 PPM

• Atrantil 2 capsules TID x 4 wks

• Symptoms Response (GI PROMIS); CH4 reduction; Correlation between the two 

• Adverse Events: Diarrhea (1); Bloating (2); Belching/Stomach Burning (1)  

Weekly 

PROMIS GI 

t-scores

t-score at 

baseline 

(95% CI)

Change at Day 

28 

(95% CI)

Belly pain 59.1 (56.4-61.7)
-5.8 

(-8.5 to -3.1) 

Gas/bloating 62.8 (61.1-64.6)
-5.3 

(-7.4 to -3.1) 

Constipation 53.3 (51-55.7) 
-3.7 

(-5.5 to -1.9) 

• Abdominal Pain/Gas Bloating significantly improved

• Constipation symptoms improved trend toward significance

• 56% endorsed AR

• Median ∆ CH4 
from baseline 5 PPM • 86% of all CH4 breath tests still (+) after treatment

• No significant correlation between symptoms and CH4 

Liu JJ…..Brenner DM. ACG. 2022:S579.



Potential Treatment for Hydrogen Sulfide

• Fecal samples 10 healthy subjects 

• Analyzed before/after bismuth consumption

•  524 mg QID 3-7 days

• >95% reduction in production H2S

• NEEDS VALIDATION IN IBS-D RCTs  

Suarez FL et al. Gastroenterology. 1998;114:923-929. 



Treatment: “SIBO” Search 

What happens when our patients google “SIBO” or “SIBO diet” 

Google

• SIBO: About 5,780,000 results

• SIBO Diet: About 1,520,000 results

Youtube: 

• >650 Videos 

• Most Popular Video: 798,000 views

Amazon: 
• SIBO BOOKS: 322 results 



Services and Products

Testing, medical treatment/ counseling, Osteopathic manipulation, 

naturopathic interventions, nutritional interventions, psychological 

interventions (hypnotherapy), acupuncture,  massage, podcasts, 

yoga, YouTube videos, vitamins, minerals, herbals, probiotics, 

prebiotics, nutraceuticals, food products (i.e., bone broth, LOW 

FODMAP food products), books 



Where Are We in 2023? 

• Known: 

– SIBO develops with loss of anatomic or functional protective 

factors 

– SIBO and IMO are pathogenically distinct 

– H2→not correlated with any symptoms  but is indicative of SIBO 

– CH4→associated with delayed intestinal transit and 

constipation (IBS-C)

– H2S→associated with accelerated transit and diarrhea 

– (IBS-D) 

– Bloating most common symptom c/o patients 

• Unknown: 

– Best diagnostic strategy, substrate, and positive thresholds 

– Best treatments if antibiotics fail 

• Overblown: 

– Benefits and of natural, behavioral, and dietary “cures” which 

require more robust studies   



Summary: Clinical Utility of Breath Tests & 
Role of SIBO in IBS  

• Our understanding of pathogenesis of excreted gases detected via  

breath testing is evolving 

• Consensus a subpopulation of individuals meeting criteria for IBS also 

meet current criteria  for SIBO 

– Is that IBS or SIBO?

• Multiple controversies and caveats to using breath testing to define 

SIBO/IMO in IBS or otherwise

• Guidelines on breath tests don’t help as most do not weigh in on 

the controversy 

– Likely lack of consensus due to inefficiencies in data 

• Treatments limited even if study (+): Not for IBS but for SIBO/IMO 

associated with IBS 

– SIBO: Antibiotics, Antibiotics, Antibiotics  (?) Pepto 

– IMO: Rifaximin +/- Neomycin or Metronidazole or Atrantil

– Overall: Diet (starve the bug) or Probiotics (survival of fittest) 

remains unvalidated 

• My line in sand 2023: Honestly still trying to figure it out but overall, I 

argue no need to initially perform breath testing in individuals with IBS. 

– When they ask for it (glucose) 

– Rule out PBO effect  
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