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● Not understood by doctors; don’t know much about it

● Lack of consensus of what it is/is not: Rome criteria v 
North American Consensus

● There’s no easy therapeutic algorithm or treatment 
plan

Why SIBO? 



Source: Canva Pro



● Historically, SIBO has been related to Malabsorption 
Syndromes (blind loop, post gastric bypass)

● Today, SIBO is associated with Obesity, NASH, Systemic 
Sclerosis, DM2,  IBS, Crohn’s, Celiac

● Understanding the connection between SIBO and these 
conditions is important for treatment decisions
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SIBO
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Is SIBO a disease entity
or

Is SIBO a clinical consequence 
of another functional 

disorder?
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ASD & GI



…small open-label clinical trial evaluated the impact of Microbiota Transfer 
Therapy (MTT) on gut microbiota composition, and GI and ASD symptoms 
of 18 ASD-diagnosed children.

 …approximately 80% reduction of GI symptoms at the end of treatment, 
including significant improvements in symptoms of constipation, diarrhea, 
indigestion, and abdominal pain. Improvements persisted 8 weeks after 
treatment. 

ASD & GI



Specifically, overall bacterial diversity and the abundance of 
Bifidobacterium, Prevotella, and Desulfovibrio among other taxa increased 
following MTT, and these changes persisted after treatment stopped 
(followed for 8 weeks).

ASD & GI



This exploratory, extended-duration treatment protocol thus appears 
to be a promising approach to alter the gut microbiome and virome 
and improve GI and behavioral symptoms of ASD. Improvements in 
GI symptoms, ASD symptoms, and the microbiome all persisted for 
at least 8 weeks after treatment ended, suggesting a long-term 
impact.

ASD & GI



 Evidence is mounting on the causal role of an altered 
gut microbiome in inflammatory diseases such as 
arthritis, inflammatory bowel disease, obesity and 
diabetes, and psychiatric diseases like anxiety and 
depression. Mechanisms include altered energy harvest 
from food, hormonal changes, increased gut 
permeability, inflammation, immune response, and a 
direct influence on the brain and behavior

Anorexia & GI



Prolonged disturbance in the GUT Microbiome

● Is called DYSBIOSIS

● Dysbiosis or prolonged disturbance in our microbiome 
affects our health (and vice versa)!

● Let’s look at SIBO/SIFO/LIBO/LIFO
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● Influences most physiological processes

● Also influences risk for NON-GI disease

● Strong associations between presence or absence of 
certain microbes and specific clinical conditions
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Human Gut Microbiome



● One contiguous segment of tissue: skin <->anus

● Extremely complex with very distinct microbial niches 

● along the various segments

17

Gastrointestinal Microbiome



● Dysbiosis <—->Systemic disease: connection
● Is SIBO a clinical consequence of functional problems?
● Explore the underlying cause of Small Intestine 

microbial dysbiosis
● IS “SIMD” the new SIBO ?
● Therapeutics <——-> Root Cause
● Therapeutics<—X—>Clinical Symptoms
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SIBO vs SIMD



Human Gut Microbiome

● Is there an ideal microbiota?
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● Each segment of GI tract is unique: pH, motility 
pattern, mucosal thickness, enzyme presence, nutrient 
availability,

● And these factors influence the types and quantities of 
microbes in each area
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Is there an “ideal” Small Intestinal Microbiome?



● Stomach: H Pylori, Streptococcus

● Small Intestine: Low abundance of Gram + Aerobic 
bacteria

● Large Intestine: Abundant Gram - Anaerobic bacteria
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Microbiome Diversity 
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● Nonspecific Symptoms: bloating, abdominal 
distention/discomfort/pain, diarrhea, constipation, 
fatigue, weakness 

● Related to the quantity of microbes, types of microbes, 
microbial metabolites, or metabolic alterations of 
normal commensal organisms
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SIBO



● Retrograde movement of G Neg bugs from colon into 
small intestine

● Increased abundance of G Pos microbes

● Change in types of microbes, microbial metabolic 
metabolites 

● Alterations of normal commensal organisms
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SIBO is a heterogeneous condition



● Non-Specific Symptoms PLUS:

● Nutrient deficiencies: B12, Fe, D3, B1, B3, fat 
malabsorption, Vit A, E

● Small intestine aspirate culture (bacteria enumeration)

● Breath Testing (fermentation activity)

● Molecular Assessment of GI Microbial Ecology

● D-Lactate levels
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How do we diagnose “Heterogeneous” SIBO/SIMD



● Small Intestinal Aspirate & Culture: primitive methodology , never validated, 
invasive , costly, 

○ only measures microbes that can be cultured, not representative of all 
segments of gut. 1

● Breath Testing (BT): prone to misinterpretation or over-interpretation

○ H2, CH4, H2S— Methane and H2S production alter the interpretation of 
H2 in BT 

● Increase in the False Negative BT’s: 

○ No accounting for differences in oro-cecal transit time …...

● Should BT be combined with a nuclear transit scan or telemetric capsule 
which estimates anatomical location and the timing of fermentation?
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SIBO Diagnostic Challenges and Limitations: Aspirate and 
Breath Test



Test Results



● BT methane : Excess methanogenic activity—> False Neg 
H2 BT

● Glucose substrate better for proximal SIBO

● In patients with chronic diarrhea and glucose 
malabsorption, rapid transit time—> False Pos BT

● With lactulose, if rapid transit time, early rise in H2 →  FP BT 
(small intestinal bacterial fermentation confounded by early 
colonic fermentation) 
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Breath Testing Inaccurate Results?



Breath Testing

CONCLUSIONS: BT is a useful, inexpensive, simple and safe 
diagnostic test in the evaluation of common gastroenterology 
problems. These consensus statements should help to 
standardize the indications, preparation, performance and 
interpretation of BT in clinical practice and research.



● A positive BT demonstrates……….

● Evidence of elevated/early gas production from 
microbial fermentation of undigested carbs

● Limitations: transit time, carb maldigestion, poor 
sampling technique—> highly dependent on proper 
test methods and dietary restrictions, and testing 
center making interpretations
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Breath Testing: Considerations



● Rome Consensus : does not recommend routine SIBO 
testing 

● Jejunal aspirate culture: Gold Standard 

● Glucose BT (GBT) of H2 + CH4 most accurate 
“non-invasive” test for SIBO

● North American Consensus: there is NO reliable Gold 
Standard

● “GBT 75g and LBT 10g  (with H2 + CH4) are the least 
invasive alternative for SIBO diagnosis” 
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Rome vs NA Consensus 



Molecular Assessment of GI Microbial Ecology

● Is based on genomic and metabolomic methods

● Reveals that ALL SIBO patients have Strep Tigurinis 
and “sporadic and massive” overgrowths of a few GN 
species in jejunal aspirates including:

○ E Coli, Citrobacter freundii, Klebsiella varicola, 
Fusobacterium periodonticum, Haemophilus 
Influenza, and Prevotella melaningogenica



 Chronic Dysbiosis/SIBO : Etiology? 

● Innate Defenses: 

○ Gastric HCL,  bile acids, enzymes--gastric and 
pancreatic, intestinal motility/transit time, sIgA, 
competence of ileocecal valve

● Symptoms/PMH: 

○ Hypochlorhydria, Pancreatitis, Diverticular Dx, Fistula, 
Pancreatic Exocrine Insufficiency, Autonomic 
Neuropathy, DM, Scleroderma, NASH, CIDS





SIBO: Predisposing Functional Diagnoses

● Migrating Motor Complex (MMC)/ Motility

● Hypochlorhydria and PPI use

● Pancreatic Exocrine Insufficiency

● Hypothyroidism



Migrating Motor Complex (MMC)

● MMC is a housekeeping function of cyclical motility 
during fasting that clears residue from the GI tract

● Phase 3 - motility and secretory phase;                            
moves luminal contents: from stomach to duodenum & 
ileum to colon & increases gastric & pancreatic secretions    
acid*pepsin/enzymes*water*bicarb

                                 



Migrating Motor Complex

● Has a circadian rhythm and a complex regulation by 
ENS, ANS via the Vagus N, and GI hormones

● GI Hormones: motilin, ghrelin, somatostatin, 
serotonin,   pancreatic polypeptide

● Significant inter and intra-variability ( 58 min--230 
min)    



● Systemic Diseases: PSS, Parkinson’s, Diabetes, 
Hypothyroidism, Crohn’s, Diverticular Disease

● HPA axis stress (inhibits gastric emptying), 
Gastroparesis

● Medications: anticholinergics, opioids 

● Surgery and Radiation: Resections, etc
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Other Motility Considerations



● Associations: Atrophic gastritis, PPI use, gastric bypass, 
fasting hypochlorhydria

● With PPI use, 7-fold increase incidence SIBO

● Significantly higher amounts of G Pos and total 
microbes
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Hypochlorhydria, PPI’s and SIBO



● Chronic pancreatitis, Chronic pancreatic exocrine 
insufficiency (PEI/EPI)

● Is maldigestion a cause or consequence of SIBO?
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Pancreatic Exocrine Insufficiency and SIBO



Hypothyroid, L-thyroxine Rx and SIBO

● Is associated with hypogastrinemia---> reduces HCL 
and slows transit time

● A large retrospective cohort found L-Thyroxine to be a 
stronger predictor of SIBO than hypothyroidism



● Treat the root cause or 

● Treat the ‘overgrowth’ of bacteria or 

● Increase healthy bacteria

● Take a multifactorial approach!
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Strategies for treating SIBO  



● Lifestyle and Medication evaluation: dietary advice ( FODMAPS, SCD, 
GAPS, Low Carb, Elemental Diet, Fiber -total and insoluble, etc)

● Prebiotics , Probiotics

● Lactulose (10g) functions as a prebiotic--> lowers translocation, 
improves transit time and barrier function

● Nutrient supplementation with digestive enzymes pancreatin, 
pancrelipase, Creon

● Ox bile and Vit A,D,E,B1, B12, Nicotinamide, Fe

        Antimicrobials : Rifaximin, herbal antimicrobials
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Strategies for Treating SIBO











                What is an Elemental Diet?

Medical food with balanced nutrients

Contains free form amino acids; no formed proteins

Supported by evidence



 Composition of various Elemental Diet(s)

Free form amino acids:  14-18% of calories ;  16%  in PED

Carbs:  42-76% of calories ;  51%  in PED

Fat (incl MCT’s):  6-43% of calories ;  33% in PED

What about micronutrient level?







Elemental Diet



     How long?     3 days to 4 weeks + 

3 days 6-10 days 14-21 days 30-90 days Up to 12 months

Full Full or partial Full or Partial Partial Half

Exacerbation Partial: Intro 
or outro to 
full

Trials for SIBO, 
Crohn’s, RA, 
EoE

Supplement to 
food 
reintroduction

Reduce relapse in 
Crohn’s disease

For use after 
2-3 week 
protocol

Full: Less 
severe cases
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               How fast? SLOW. SLOW. SLOW.
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The efficacy of the elemental diet is improved with 
supportive treatments.

Additional Considerations
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SIBO Protocol: Herbal Antimicrobials 

● Berberine HCL 
● Oregano 
● Allicin 
● Wormwood

Mullin, G.Global Advances in Health and 
Medicine 2014;3(3):16-24



Migrating Motor Complexes (MMCs)

Deloose E et al. / Nat Rev Gastroenterol Hepatol. 2012 Mar 27; 9(5):271-85.



GI Motility

● Ginger/Artichoke
● D-limonene  1000 mg/day
● 5-HTP  50-150 mg tid
● Vit C to tolerance
● NAC to tolerance





Probiotic Therapy for SIBO

To do or not to do ?



Probiotic Therapy

● Research is heterogenous (different SIBO diagnostic 
criteria, different strains, doses, endpoints) and difficult 
to interpret

● The current literature suggests that probiotics are safe 
in SIBO and may be beneficial in some patients
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SIBO Probiotics:  Monotherapy vs Probiotics +Antibiotics 

● Comparative benefit of a probiotic vs Flagyl

● Benefit of Probiotic-Rifaximin vs Rifaximin

● The data is are too limited and heterogenous to make 
specific conclusions or recommendations 
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SIBO is likely a clinical consequence of 
another functional disorder

7
7

SIBO is not a disease entity



Case Study: 
With Assessments 





●  CC: Summer ‘17 out of country--my gut has never been 
the same; bloats, explosive diarrhea, fatigue, irritability

●  SCD diet → no improvement
●  Flagyl x 10d → no improvement
●  Stool test Dec ‘17→ C Diff tox B + → Vanco x 10d
●  Continued symptoms: PCP recommends another 

course of Vanco

38 yo M C Diff Jan ‘18



●PMH: NASH
●Meds/Supplements: Align
●ROS: IBS-d, bloating/gas, daytime and nocturnal stools, 

fatigue, muscle pain and muscle loss, irritability, weight 
gain 5#

38 yo M C Diff Jan ‘18



●POA: 
○ Gut rest → Half of an Elemental Diet with well 

tolerated foods
○ Probiotics

●Lab testing pending……

38 yo M C Diff Jan ‘18



● F/U 1 week later→ “I had some good days”

● Less diarrhea, rare nocturnal stools,  less fatigue

● Review testing 

38 yo M C Diff Jan ‘18



38 yo M C Diff Jan ‘18

B12 = 295

Folate = 17

Test = 270/44



AA/EPA ratio 
37

Omega 3 Index 
1.98



Insulin 
Resistance 
8.7

Insulin = 37



Increased LFT’s 

Total Bili 1.4 

AST 100
ALT 142
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● SIBO: positive
● Intestinal Permeability panel: positive --Anti-Actin IgG 

1.75,            
● Anti-Zonulin IgG 1.09
● Multiple Foods: Positive reaction
● Gut Dysbiosis: Low Diversity

38 yo M C Diff Jan‘18



     38 yo M C Diff March ‘18
● Half an Elemental Diet 
● Wheat Free, Casein Free

● BPC  2000mcg/ml; 0.1ml sq qd or 2 po tid
● Anti-microbial herbs tid 
● Omega 3 ,  
● B12 1000 mcg sq, me-Folate 1000 mcg/day
●  Vitamin D  2000 iu/day
● Continue Gut Restoration Program with supportive 

supplements



Cont’d: 38 yo M C Diff March ‘18

●Berberine 1 po bid
●Continue Gut Restoration Program with supportive 

supplements
●L- glutamine, Zn-Carnosine, MSM, Aloe, DGL, Okra and 

NAG



SIBO is not a disease entity
rather

SIBO is a likely a clinical consequence 
of another functional disorder

Conclusion
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Antimicrobials for constipation

Allicin seems to be the preferred 
antimicrobial for methane 
dominant SIBO

Methane = constipation


