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Foundations of the SIBO Breath Test
What is Small Intestinal Bacterial Overgrowth (SIBO)?

Small  Intestinal  Bacterial  Overgrowth  (SIBO) is a condition characterized by an excessive proliferation of bacteria in the 
small intestine, which is typically a low-bacterial-density environment. Unlike the large intestine, which houses a robust 
microbiota,  the small ŔŰƣĲƚƣŔŰĲќƚ microbial  population is sparse and highly regulated. In SIBO, this balance is disrupted, 
leading to various digestive and systemic symptoms.

Prevalance

SIBO prevalence is estimated to be 6-15% in the general population, but it rises significantly in individuals with 
predisposing conditions such as:

Ç Irritable  Bowel Syndrome (IBS) (up to 78% of IBS patients  may have SIBO)
Ç Diabetes  mellitus
Ç Celiac  disease
Ç Post-surgical  anatomical  changes (e.g., gastric  bypass,  repeated  C-Sections)

It is also more common in older adults and individuals with motility  disorders or immune dysfunction.



Pathophysiology of SIBO
Impaired Motility

Ç Reduced activity of the Migrating  Motor  Complex  (MMC), a cleansing wave of contractions that sweeps 
the small intestine during fasting periods.

Ç Conditions such as gastroparesis  and scleroderma  can impair motility.



Pathophysiology of SIBO
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Pathophysiology of Small Intestinal 
Bacterial Overgrowth

Anatomical Abnormalities Structural changes such as diverticula, strictures, or post-surgical blind loops 
can trap bacteria.

SIBO



Pathophysiology of Small Intestinal Bacterial Overgrowth

Reduced Gastric Acid Secretion Gastric acid is a natural defense mechanism against ingested bacteria. 
Hypochlorhydria, often seen in aging or proton pump inhibitor (PPI) use, 
increases susceptibility  to SIBO.

Impaired Immune Function Immune deficiency disorders or conditions affecting IgA production can 
disrupt the normal microbiome balance.

Low Vitamin D levels Low Akkermansia H.Pylori  infection

Altered Gut Microbiota Changes in the composition of gut bacteria due to diet, antibiotics, or 
chronic conditions can predispose individuals to SIBO



Nutrient Absorption:
Carbohydrates (Glucose-Fructose-Galactose)
SGLT-1 (Glucose Transporter)
GLUT-5 (Fructose Transporter)

Protein (Digested to amino acids)
Trypsin
Chymotrypsin
Elastase-1

Lipids (Emulsified by Bile Acids)
Lipase: Fatty Acids-Monoglycerides Ą Form 
Micelles/Chylomicrons (transp lymphatic system)

Vitamins 
Water Soluble (B Complex-Vitamin C)
Fat Soluble (ADEK)

Minerals 
Iron (Fe+)
Calcium (Ca+)

Water/Electrolyte Absorption 
H2O /Na+/K+/Cl-



Nutrient Absorption:
Vitamin B12 Absorption 
Exclusive 
B12 Binds with Intrinsic Factor (from Stomach)

Bile Salts Reabsorption 
Enterohepatic Circulation
Bile salts secreted to duodenum are reabsorbed.

Fat Soluble Vitamins 
Vitamin A,D, E, K.
Continued to be absorbed here.

Reabsorption of Water & Electrolytes
Dysfunction can lead to dehydration & electrolyte 
Imbalance.

fůůƨŰĲШ[ƨŰĦƣŔŸŰаШÂĲǃĲƖќƚШÂċƣĦőĲƚ
Participate in Immunologic Tolerance



Common Symptoms and Clinical 
Presentations

Digestive Symptoms

Ç Bloating and abdominal distension
Ç Diarrhea, constipation, or   alternating bowel habits
Ç Excessive flatulence
Ç Abdominal pain or cramping

Malabsorption Syndromes
Ç Fat malabsorption, leading to steatorrhea (fatty stools)
Ç Vitamin and mineral deficiencies, including fat-soluble vitamins (A, D, E, K), B12, and iron

Systemic  Extra-Intestinal  Symptoms
Ç Fatigue and brain fog
Ç Unintended weight loss
Ç Extra-intestinal Symptoms (Dermatoloic, Neurologic, Hematologic, 

MSK, Metabolic Associated etc..) Ą Autommunity
Ç Tumors & Cancer

Associated Conditions
Ç SIBO can exacerbate symptoms in conditions 

such as IBS, fibromyalgia, and chronic fatigue 
syndrome.
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Hydrogen Gas 
Production
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Hydrogen Consumers :
Ç Some hydrogen is consumed by other microbes (e.g., methanogens or sulfate-reducing bacteria) to produce methane or hydrogen sulfide. 

However, in hydrogen-dominant SIBO, production outpaces consumption.

Ç Bacteroides fragilis
Ç Escherichia coli
Ç Klebsiella spp 

(K.pneumoniae )
Ç Proteus spp (P. mirabilis)
Ç Citrobacter spp (C. freundi )
Ç Enterobacter spp
Ç Lactobacillus spp.
Ç Enterococcus spp.
Ç Bifidumbacterium  spp.
Ç Salmonella spp.
Ç Shigella spp.
Ç Streptococcus spp.
Ç Clostridium spp.
Ç Fusobacterium spp.
Ç Prevotella  spp.
Ç Morganella

Hydrogen Dominance : Occurs when hydrogen producers outnumber or outpace hydrogen consumers (e.g., methanogens or sulfate reducers).
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HOW DOES FOOD AFFECT 
HYDROGEN PRODUCTION?



1. High-Fiber and Fermentable Carbohydrates (FODMAPs)
Ç Fermentable oligosaccharides, disaccharides, monosaccharides, and polyols (FODMAPs)  are rapidly 

broken down by gut bacteria, leading to excess hydrogen production .
Ç Hydrogen producers thrive on:
Å Legumes (beans, lentils, chickpeas)
Å Cruciferous vegetables  (broccoli, Brussels sprouts, cabbage)
Å Onions, garlic, leeks
Å Apples, pears, stone fruits
Å Lactose-containing dairy (for lactose -intolerant individuals)
Å Sugar alcohols  (sorbitol, mannitol, xylitol)

2. High-Starch Diets (Resistant Starch and Fiber)
Ç Certain starches and fibers ferment in the colonЯШŔŰĦƖĲċƚŔŰŊШcЋШũĲƻĲũƚЮ
Ç Sources:
ÅWhole grains (wheat, barley, oats, brown rice)
Å Starchy vegetables (potatoes, sweet potatoes, corn)
Å Resistant starch (green bananas, cooled rice, legumes)

3. Simple Sugars and Processed Foods
Ç Simple carbohydrates (glucose, fructose, sucrose) are quickly fermented , increasing gas and bloating .
Ç Soft drinks, candies, fruit juices, refined flour, and processed foods  contribute to rapid fermentation.



WHAT DIETARY STRATEGIES
CAN HELP REDUCE 
H2 PRODUCTION?



A. Dietary Strategies
1. Low-FODMAP Diet
ÅReducing fermentable carbohydrates can limit substrate availability  for hydrogen-producing bacteria.
ÅBeneficial in hydrogen-SIBO and bloating.

2. Increased Protein and Healthy Fats
ÅProtein and fats produce less fermentable substrate , reducing hydrogen levels.
ÅLean meats, eggs, fish, and healthy fats (olive oil, avocado, nuts) are preferable .

3. Polyphenol -Rich Diet
ÅPolyphenols have antimicrobial effects  on hydrogen-producing bacteria.
ÅSources:  Green tea, berries, pomegranate, turmeric, cinnamon.

4. Prebiotics and Resistant Starches (In Moderation)
ÅCertain prebiotics (e.g., GOS, inulin, FOS) can increase beneficial bacteria  while balancing gas production.
ÅCaution:  Excess prebiotics may worsen symptoms in sensitive individuals.



Methane Gas 
Production



METHANE
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SMALL INTESTINE

HydrogenCO2

Hydrogenotrophic 
Pathway

Bloating
Constipation (Slow Motility)
Allows for bad bacteria to grow.

Ç Methanobrevibacter smithii
Ç Methanosphaera stadtmanae
Ç Methanomassiliicoccales spp.
Ç Methanobrevibacter
Ç Methanosphaera
Ç Methanomassiliicoccus
Ç Methanoculleus
Ç Methanocorpusculum
Ç Methanothrix
Ç Methanosphaerula
Ç Methanohalobium
Ç Methanothrix
Ç Methanolobus
Ç Methanococcoides
Ç Methanosarcina
Ç Methanococcus
Ç Methanothermobacter
Ç Methanoplanus



HOW DOES FOOD AFFECT 
METHANE PRODUCTION?



Factors That Increase Methane Production

High-Fiber, Fermentable Carbohydrates (FODMAPs)
Ç Foods rich in fermentable oligosaccharides, disaccharides, monosaccharides, and polyols 

(FODMAPs) ƓƖŸƻŔĬĲШĲǂĦĲƚƚШőǃĬƖŸŊĲŰШыcЋьЯШƽőŔĦőШŉƨĲũƚШmethanogenic archaea .
Ç Legumes (beans, lentils, chickpeas)
Ç Brassica vegetables (broccoli, cabbage, Brussels sprouts, cauliflower)
Ç Onions, garlic, leeksDairy (in lactose-intolerant individuals)
Ç Certain grains (wheat, barley, rye)

High-Protein Diets
Ç Methane producers can thrive on high-protein diets, as amino acid fermentation produces hydrogen 
ыcЋьЯШƽőŔĦőШůĲƣőċŰŸŊĲŰƚШĦŸŰƻĲƖƣШƣŸШ9cЍЮ

Ç Diets rich in red meat, eggs, and processed meats  may contribute to methane production.
High-Fat Diets
Ç Methanobrevibacter  smithii  has been associated with a high-fat diet , possibly due to its interaction 

with Bacteroides species  that thrive in fat-rich environments.
Ç High saturated fat intake  (from red meat, dairy, and fried foods) may support methanogenic archaea 

over beneficial bacteria.
Sugar and Processed Foods
Ç Refined sugar feeds gut bacteria that produce hydrogen , leading to more fuel for methanogens.
Ç High sugar intake can also reduce microbial diversity, allowing methanogens to dominate.



WHAT DIETARY STRATEGIES
CAN HELP REDUCE 
CH4 PRODUCTION?



Factors That Decrease Methane Production

1. Low-FODMAP Diet
Ç Reducing fermentable carbohydrates can limit hydrogen production, decreasing fuel for 

methanogens. Beneficial in methane-dominant SIBO and IBS-C.

2. High-Polyphenol Diet
Ç Polyphenols from berries, green tea, curcumin, pomegranate, and olive oil  have 

antimicrobial effects against methanogens .
Ç Resveratrol and quercetin  have shown efficacy in reducing Methanobrevibacter  

overgrowth .

3. Butyrate and Short-Chain Fatty Acids (SCFAs)
Ç Butyrate  helps regulate gut motility  and reduces methane -associated constipation .
Ç Sources: Ghee, resistant starch, fiber-rich vegetables, prebiotics.

4. Balanced Protein and Fat Intake
Ç Avoiding excess animal protein  and saturated fats  while increasing plant -based fats  

(avocados, nuts, seeds) can limit methane production.



Hydrogen Sulfid e 
Gas Production
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Dietary and Lifestyle Factors 
Affecting cЋÉШÂƖŸĬƨĦƣŔŸŰ



?ŔĲƣċƖǃШċŰĬШxŔŉĲƚƣǃũĲШ[ċĦƣŸƖƚШ ŉŉĲĦƣŔŰŊШcЋÉШÂƖŸĬƨĦƣŔŸŰ

fŰĦƖĲċƚĲШcЋÉШƓƖŸĬƨĦƣŔŸŰа
Ç High-protein diets (rich in animal-based sulfur amino acids)
Ç High-fat diets (especially dairy and red meat)
Ç Processed foods with added sulfates/sulfites
Ç Antibiotic-induced dysbiosis (favoring SRB over beneficial bacteria)

?ĲĦƖĲċƚĲШcЋÉШƓƖŸĬƨĦƣŔŸŰа
Ç Fiber-rich diets (promoting SCFA production, which suppresses SRB)
Ç Prebiotics (e.g., resistant starch, inulin, FOS)
Ç Polyphenols (from fruits, green tea, and spices)
Ç Butyrate (promotes gut epithelial health and reduces inflammation)



Hydrogen Methane Hydrogen Sulfide

2. Enhancing Gut Motility (Prokinetics)
3. Regular Exercise
4. Stress Reduction  (Gut- Brain Axis)
5. Prebiotics/Probiotics/Post -biotics/ Antibiotics  or Herbals

1. Dietary  Change т According  to type of Gas

Low-FODMAP Diet
Increased  Protein/Healthy Fats

Polyphenol  Rich

Low-FODMAP Diet
Balanced  Protein/Healthy Fats

Polyphenol  Rich

Rich Fiber diet
Prebiotic s

Polyphenol  Rich
Butyrat e

MCAS
Low histamine Diet

Low Fodmaps
Balanced 

Protein/Healthy 
Fats

Polyphenol Rich6. Very Severe Dysbiosis/SIBO ? - Consider Elemental Diet

Tailored



Elemental  Diet

The Elemental  Diet  is a nutritionally  complete,  pre-digested  liquid  formula  designed to provide essential 
nutrients while minimizing  digestive  workload  and starving  bacteria  in the small  intestine . It is 
commonly used in the treatment of Small  Intestinal  Bacterial  Overgrowth  (SIBO), inflammatory bowel 
diseases, and malabsorption disorders.



Elemental Diet
Key Features of the Elemental Diet
Ç Pre-Digested Nutrients : The formula consists of simple carbohydrates, amino acids (instead of 

whole proteins), and easily absorbed fats.
Ç Minimal Residue : Leaves little to no undigested material for gut bacteria to ferment, effectively 

starving SIBO bacteria.
Ç Absorbed in the Small Intestine : Reduces inflammation and allows the gut lining to rest and heal.
Ç Low-FODMAP and Hypoallergenic: Suitable for people with severe food sensitivities or allergies.

Carbohydrates

Maltodextrin
Glucose

Proteins

Amino Acids
Free Form

Fats

MCTs

Vitamins & Minerals

Vit ADEK/B complex
Eletrolytes
Minerals



Elemental Diet
Who Uses the Elemental Diet?
Ç SIBO patients (as a primary or alternative treatment to antibiotics).
Ç People with malabsorption disorders  ыĲЮŊЮЯШ9ƖŸőŰќƚШĬŔƚĲċƚĲЯШ9ĲũŔċĦЯШÉőŸƖƣШ7ŸƽĲũШÉǃŰĬƖŸůĲьЮ
Ç Individuals with severe food sensitivities  or mast cell activation syndrome (MCAS).
Ç Patients recovering from gastrointestinal surgeries .

How Long Is the Elemental Diet Used?
Ç Typically  14 to 21 days for SIBO treatment.
Ç For chronic conditions, it may be used intermittently or as a partial meal replacement .

Precautions & Side Effects
Ç Hunger and fatigue  (especially in the first few days).
Ç Bacterial die -off symptoms ( Herxheimer  reaction) , leading to bloating, fatigue, or headaches.
Ç Taste can be unpleasant, but some add flavors like vanilla extract or cinnamon.
Ç Microbiome depletion  if used too long without reintroducing fiber and probiotics.



SIBO BREATH TEST PREP
PREP т DIET
It is important to get the ideal Prep Diet in order to  get a good read:
1.) Meat
2.) Eggs
3.) Fat
NO CARBS:
No fruit, Vegetables, Juice, Beans, Grains, Bone Broth, Milk, Alcohol..
Beverages: Water, Black tea/Black Coffee. Clear Meat Broth (No Bone Broth/Veg Broth)
Salt & Pepper  - Clinically acceptable (Dark Chocolate/ Few nuts)
White Rice: Only if its not known to aggravate symptoms. (This does not mean its OK to eat).
Improper Prep (eating lots of carbs) causes a distinct pattern on test .
Diabetics: Water Fast.
Vegans: Water Fast.



SIBO BREATH TEST BASICS
How the Breath Test Works
The SIBO breath test is a non-invasive diagnostic tool used to detect excessive bacterial fermentation in 
the small intestine. It measures the production of gases (hydrogen, methane, and hydrogen sulfide) after 
the ingestion of a specific carbohydrate substrate. The two primary substrates used are:

LACTULOSE GLUCOSE
Ç A synthetic disaccharide that is not  absorbed  in 

the small intestine.
Ç Provides insight into both small  and large 

intestinal  fermentation .
Ç Humans ĬŸŰќƣ have the enzymes do beak it apart 

making it available to the bacterias.

Ç A monosaccharide that is rapidly  absorbed  in 
the small intestine.

Ç Helps detect bacterial overgrowth limited to the 
proximal  small  intestine .

Ç False negative rate.

After ingesting the substrate, the patient exhales into a collection 
device at regular intervals (every 15-20 minutes) over a 3 hour period. 
The exhaled breath (10) samples are analyzed for gas concentrations.

If external test comes in that was not ordered by you you need
 to check the substrate that was used (lactulose or glucose).



SIBO BREATH TESTING NOTES

Avoiding False Negatives:
Ç No laxatives (anything swallowed to produce BM) for4 -7 days before test.
Ç Enemas and stool softners  are ok.

Challenge test = Symptoms temporarily worsen
Give SIBO symptomatic relief Suggestions (CCF tea/Iberogast )

Its ok & Recommended to retest soon after antibiotics/herbals abx
ыƚŸůĲШťŔƣƚШƚċǃШƣŸШƽċŔƣШΞШƽĲĲťƚШċŉƣĲƖЯШĤƨƣШƣőċƣќƚШŸŰũǃШŉŸƖШŔŰŔƣŔċũШƣĲƚƣьЮ

Pediatric Px: Need to have the ability to blow.



SIBO BREATH TEST 
DIAGNOSIS RATE

LACTULOSE FRUCTOSEGLUCOSE
67% 73% 85%

96.5%

LACTULOSE+FRUCTOSE

N=130Dr. Jason Hawrelak



WHY WE NEED TO TEST?

To Diagnose SIBO

To know the GAS TYPE
- Several rounds of treatment may be needed for high gas
- Symptom relief not expected until gas is significantly lowered/negative

Is it Hydrogen? Methane? Hydrogen Sulfide?
- Different Antibiotics/Herbals needed for each gas
- Methane & Hydrogen Sulfide cases are often harder to treat/take longer.



TESTING RESOURCES

Mail Order/at home Breath Test kit.

Standard H2/CH4  (Quintron  Machines) 

Hydrogen Sulfide (TrioSmart)

FoodMarble  Aire2 (At home testing)



SIBO BREATH TEST 
GRAPH & SAMPLE

FORMATS



Always make sure to look at the substrate used

Lactulose











WHY IS RETESTING IMPORTANT

To see if treatment worked (or how well): 
Ç Sx still present?
Ç Is it gone?
Ç Is it reduced?
Ç Is it worse?

To guide Next Treatment Course:
Ç Try different treatment if last ŸŰĲШĬŔĬŰќƣШƽŸƖťШwell

To encourage the patient in cases of high gas:
Ç See gas lowering when symptoms are not yet relieved .

To Assess Diagnosis: If Sx still present
Ç If re-test is (-) with Sx = Look for another diagnosis
Ç Means the reaming symptoms are caused by something else.

INITIAL TEST

RE-TEST



SIBO BREATH TESTING



Interpreting the 
Test Results



Interpreting the Test Results

Do not use the labs interpretation (do your own interpretation)

Each Gas has different Criterias  & Patterns

2017 NAC (North American Consensus)
Not Universally Accepted
- No rise of Hydrogen needed just absolute 20 ppm is fine
- Hydrogen (H2): 120 min (cut off)  not 90 min  (Study purposes only)
- Methane: 3-9 ppm when there is constipation  (Pimentel)



NORTH AMERICAN BREATH TEST CONSENSUS

ÇHydrogen: > 20 ppm from baseline by 90 min Ą Dx SIBO

ÇMethane: > 10 ppm w/in 180 min, including baseline
ü 5 ppm fasting baseline (no prep diet) = Spot Methane
ü Dx= IMO

ÇHydrogen Sulfide: All Zero or close (Low H2, 0 ppm CH4) Flatline.

Pattern s: 
Hydrogen: Double peak not required or advised for dx SIBO
Methane/H2S: elevated baseline is common  (less of a rise, more of a plateau)

LBT or GBT Positive Test Criteria



Interpreting the Test Results: Cutoff Values and Patterns

Lactulose

Lactulose
Consumed

Baseline

SI Fermentation
Region

LI Fermentation
Region

90% of Microbiota is HERE10% of Microbiota is HERE

NEGATIVE SIBO RESULT



LBT POSITIVE TEST CRITERIA: SIEBECKER
LBT Positive Test Criteria
Ç Hydrogen: > 20 ppm w/in 120 min , after baseline Ą Dx SIBO

ÇMethane: > 10 ppm w/in 180 min , including baseline .
ü 3-9 ppm w/in 180 min, including baseline, w/ constipation  (Pimentel)
ü Spot: To monitor high gas Tx Progress (not for initial or final test ).

Ç Combined H2+ CH4: > 15 ppm after baseline

Ç Hydrogen Sulfide: > 3 ppm w/in 180 min, including baseline (direct testing)
                                             > 2 ppm (Pimentel) 

Flat Line Pattern : H2 < 3 ppm, CH4 < 2 ppm w/in 180 min (all zeros or close)
ũũШcΞШŔƚШĦŸŰƻĲƖƣĲĬШŔŰƣŸШcΞÉШƽőŔĦőШŔƚŰќƣШĤĲŔŰŊШƣĲƚƣĲĬЯШƚŸШŔƣШũŸŸťШũŔťĲШtheres  no gas 

(or extremely little). 
Normally H2 rises in 3rd Hour due to bacteria in LI. (Requires Lactulose )


