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1. What is SIBO?
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1. E. M. M. Quigley, J. A. Murray, M. Pimentel, Gastroenterology. 159, 1526–1532 (2020).

SIBO is short for Small Intestinal Bacterial Overgrowth. But what does it mean?

• There is no exact and consistent definition of SIBO1.

• Origin or term: research from ‘60 on malabsorption in people with connection 
between colon and small intestines1:
• Bacteria from colon found which can metabolize e.g. amino acids, 

deconjugate bile acids, break down B12, or synthesize folate. 

• Breath test replaced invasive jejunal aspiration and are basis of most of the 
SIBO research1.

• Due to issues and inconsistencies the most meaningful definition according to 
American Gastroenterological Association is1:
• The presence of excessive numbers of bacteria in the small intestines 

causing GI complaints.



2. Normal small intestinal ecology

• The further analysis methods 
develop, the more complex the 
picture gets1,2.

• Note: in upper part of small 
intestines the abundance of 
Bacillales and Lactobacillales is 
relatively high.
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1. R. B. Sartor, Gastroenterology. 134, 577–594 (2008).
2. F. Vuik et al., United European Gastroenterol J. 7, 897–907 (2019).



2. Normal small intestinal ecology

• In the upper small intestines, the richest 
nutrients are available1.
• High microbial density would be very 

disadvantageous for the host.
• Control of microbes is crucial.

• Two physiological barriers (stomach acid, 
emptying) are key1,2.

• Other factors play role too1,2:
• Oxygen gradient
• Active immune regulation: Paneth cells
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1. M. X. Byndloss, S. R. Pernitzsch, A. J. Bäumler, Mucosal Immunol. 11, 1299–1305 (2018).
2. W. Ruan, M. A. Engevik, J. K. Spinler, J. Versalovic, Dig Dis Sci. 65, 695–705 (2020).



3. What causes SIBO?

• The ecological circumstances in the small 
intesines determine the local microbiome.

• Two physiological barriers ensure 
compartimentalisation of the small 
intestines1:
• The acidic stomach
• Continious emptying of the small 

intestines (motility, secretion bile, 
pancreas enzymes, IgA, etc.)
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1. F. R. Ponziani, V. Gerardi, A. Gasbarrini, Expert Review of Gastroenterology & Hepatology. 10, 215–227 (2016).
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3. What causes SIBO?

• Failing forward barrier1,2:
• Antacids (PPIs)
• Gastritis (auto-immune, H. pylori)
• Microbiome of stomach3

• Gastrectomy
• Aging 

• Low stomach acid also leads to2:
• Malabsorption/deficiencies
• Food intolerances
• Infections
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3. What causes SIBO?
• Failing backward barrier1:

• Reduced motility1:
• Hypothyroidy
• Diabetes
• IBD
• IBS
• Celiac disease
• Medication
• Portal hypertension due to liver diseases

• Lowered immune function1:
• sIgA
• T-cell deficiency
• Dysfunction of Paneth cells

• Anatomical problems (fistulas, diverticulosis, etc.) 1

• Lowered excretion of bile acids3

• Pancreas insufficiency3,4
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3. What causes SIBO?
• Overlap with IBS1:

• Prevalence SIBO is high in IBS patients
• Large overlap in symptoms

• IBS: set of symptoms
• SIBO: mechanistic explanation
→ most likely subgroup of IBS
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1. W. Takakura, M. Pimentel, Front Psychiatry. 11, 664 (2020).



4. What do we see in practice?

• After period of (severe) stress
• Use of antacids or antibiotics
• Dietary factors:

• More carbs
• Often eating small bits during 

the day
• More suger
• Alcohol
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4. What do we see in practice?

Also after:
• (History of) food poisening
• Eating Disorder (e.g. boulimia)
• Lyme’s disease and co-infections
• Gastric surgery/bypass
• Pancreas surgery
• Cholecystectomia

Do you recognize this as causes?
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5. Consequences and symptoms
• Consequences of SIBO1:

• Sugars and proteins fermented by bacteria
• Bile acids deconjugated

• Toxic metabolites
• Reduced fat absorption

• Typical symptoms1-3: 
• Bloating
• Bulging
• Diarrhea/constipation/fluctuating
• Pain
• Burping
• Fatty stool
• Flatulence

• Derived symptoms due to malabsorption:
• Weight loss
• Vitamin deficiencies: mooneye, hypocalcemia, 

osteoporosis, etc.
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6. Symptoms in practice

• Bloating after eating
• Fatty, sticky feces
• Tired after eating
• Hungry after eating
• Fatigue
• Food intolerances
• Skin problems
• Allergies
• Auto-immune diseases
• Etc.

Do you recognize these symptoms?
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7. Treatment in practice – case report
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Mrs. C.

• Female 52y, Slim and vital, yoga teacher, healthy lifestyle.
• Got Lyme juni ’20, received AB double course (Doxy) (with probiotics) 

because she was late. Severe reaction to AB: constipation and 
dermatitis, and remained so fatigued. 

• Lab sept ’20 blood no abnormalities, dermatitis worsened and vague 
complaints. 

• Acting GP prescribed terbinafine for skin, used 2 days and got very ill, so 
stopped. Received 2 cremes without effect, advice to visit 
dermatologist but went to own GP Karin first. 

• Sensitive gut, predominantly bloating and varying stools, but above all 
very fatigued!

• Last year up and down dermatitis, itching red rash.



7. Treatment in practice – case report
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• Diversity 6, dysbiosis index 18, PH 6,9
• A bit low Akkermansia, Enterococci and 

Lactobacilli
• High fat concentration and elevated zonulin
• Conclusion: “leaky gut” combined with 

reduced lactobacilli and enterococci, poor 
fat absorption and slightly elevated PH
→ could be SIBO. 

Advice Module makes it easy and fast to link 
all the complaints, medical background, and 
stool analysis results to alle available 
evidence from all ingredients.



Microbiome Center makes personalised, evidence base 
microbiome treatments advice easily accessible for practitioners.  

Optimization of treatment advice

Patient: 
Complaints, 

Medical history

Individual 
Microbiome 

therapy

1:1 
effectiveness 

tracking

Every patient subjected 
to thousands of 

publications

GDPR verified Blockchain 
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7. Treatment in practice – case report
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4. Advice
(example)



7. Treatment in practice – case report
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• Left: before MyOwnBlend; right: only 3 weeks 
later (end of October). 

• 20 December 2021
• Skin calmer, some stains, but hardly visible;
• No longer fatigued, gut much calmer but varying, 

sensitive for constipation, notices that milk is tricky. 



7. Treatment in practice – case report
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Follow-up:

• Diversity 5, dysbiosis index 17, PH 6,5

• Immunogenic bacteria improved, gut 
permeability improved (but not optimal yet), 
and digestion could be better. 

• GI complaints completely resolved

• Once a day a cigar

• Sometimes still constipation after milk 
products

• Advice: moved to sourdough spelled bread, 
enzymes with meal and see what happens. 



8. Diagnosis

• Symptoms are indicative but non-specific.
• Together with fatty stool a bit stronger

• Most accurate diagnostic test: direct 
measurement of bacterial overgrowth1. 
• Feasibility in practice very limited.

• More practical method: breath test1,2:
• Fermentation of glucose or lactulose results in H2

and CH4: absorbed and exhaled
• Time till H2 and CH4 exhaling is key: within 90 

minutes 20 ppm and 10 ppm respectively.
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1. D. Bushyhead, E. M. Quigley, Gastroenterol Clin North Am. 50, 463–474 (2021).
2. U. Ghoshal, Journal of neurogastroenterology and motility (2011), doi:10.5056/jnm.2011.17.3.312.
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8. Diagnose: guidelines breath test
• There are different guidelines. An often used recent is the 

North American Consensus Statement1:
Preparation:
1. Stop antibiotics 4 weeks before test
2. If the patient can handle it: stop motility-increasing medication and 

laxatives 1 week before test
3. Stop eating fermentable foods (e.g. fibers) the day before the test
4. Fast at least 8-12 hours before test 
5. No smoking on day of test (can increase hydrogen level)
6. Minimize physical activity during the test (can lower hydrogen level)
7. No need to stop antacids
Execution:
8. 10g lactulose with or followed by glass of water (or 75g glucose)
9. Measure hydrogen, methane, and nitrogen simultaneously
Interpretation:
10. Increase of hydrogen concentration compared to baseline of ≥20 ppm 

within 90 minutes
11. Increase of methane concentration compared to baseline of ≥10 ppm
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1. A. Rezaie et al., American Journal of Gastroenterology. 112, 775–784 (2017).
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9. Treatment
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• The literature mentions three core parts of 
treatment1,2:

1. Identifying and treat underlying causes

2. Solve deficiencies

3. Treat bacterial overgrowth

1. E. M. M. Quigley, J. A. Murray, M. Pimentel, Gastroenterology. 159, 1526–1532 (2020).
2. H. Zafar et al., Crit Rev Oncog. 25, 365–379 (2020).



9. Treatment
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• Point 1, identify and treat underlying causes:

• In classic cases, this means (surgical) correction of 
fistula, diverticulosis, etc.

• However, in most prevalent cases, this means 
repairing the two barriers:
• Forward barrier: 

• Gastric acid
• Potential influence of antacids, or diet

• Backward barrier: 
• Solve constipation
• Bile acid production and excretion
• Pancreas enzymes
• Immune system



9. Treatment
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• Point 2 is about direct solving deficiencies that are 
(potentially) caused by SIBO.

• This could mean supplementation of:
• Vitamins (in particular fat soluble)
• Minerals
• Proteins
• Essential fatty acids



9. Treatment
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1. E. M. M. Quigley, J. A. Murray, M. Pimentel, Gastroenterology. 159, 1526–1532 (2020).
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5. C. Zhong, C. Qu, B. Wang, S. Liang, B. Zeng, Journal of Clinical Gastroenterology. 51, 300–311 (2017).
6. W. Takakura, M. Pimentel, Front Psychiatry. 11, 664 (2020).

Point 3 is about actual treatment of SIBO. 
• Traditional guidelines often mention antibiotics1-3:

• American Gastroenterological Association states that rifaximin is 
a somewhat more studied option1.

• However, targeted AB is desirable but difficult, because many 
species are present in SIBO.

• Often relapse: 13% after 3m going up to 44% after 9m4

• Now, better treatment is available via microbiome-therapy:
• Antibiotics disturb the entire microbiome, with many 

downstream consequences.
• Meta-analysis of 18 studies published in 2017 shows that 

probiotic interventions are effective for both overgrowth and 
symptoms5 (figure).

• Another meta-analysis shows that specific strains and 
combinations are effective in IBS6. 



9. Treatment: MyOwnBlend components for SIBO
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3.  M. Gabrielli et al., Am J Gastroenterol. 104, 1327–1328 (2009).
4.  E. Scarpellini et al., Digestive and Liver Disease. 38, S32 (2006).
5. A. R. Khalighi et al., Indian J Med Res. 140, 604–608 (2014).
6. G. García-Collinot et al., Dig Dis Sci. 65, 1134–1143 (2020).

7. Furnari, M. et al. Aliment Pharmacol Ther 32, 1000–1006 (2010)

Strains with good efficacy evidence for SIBO:
• Enteroccus feacium + B. subtilis1,2. 

• Large effect on symptoms (figure) and on positive SIBO 
test (56% vs. 28%)1.

• Bacillus clausii3,4

• Bacillus coagulans5

• Saccharomyces boulardii (figure)6

• PHGG7

NB: a number of these studies are included in the meta-
analysis (previous slide)



9. Personalized treatment: e.g. unique complaints
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• Evidence-based medicine typically based 
on clinical studies. Studies are valuable, but 
not necessarily related to your patient1.

• The doctor’s/practitioner’s perspective is 
reversed: what is the best for this patient.

• Why? Because each (SIBO) patient has 
different: 

• Medical background: multimorbidity is the 
most common chronic condition2

• Complaints
• A unique microbiome3 and stool analysis 

outcomes
• Preferences
• Lifestyle, medicine use, diet

• Because every patient is unique, it makes 
sense to take all aspects of the patient 
into account

1. Zeilstra, D. et al. in Proceedings of the 16th International 
Scientific Conference on Probiotics, Prebiotics, Gut Microbiota 
and Health (CZECH-IN s. r. o., 2023)

2. Tinetti, M. E. et al. JAMA 307, 2493–2494 (2012)
3. Tierney, B. T. et al. Cell Host & Microbe 26, 283-295.e8 (2019)



10. Diagnosis & treatment in practice

Diagnosis:
• Combination of complaints and diagnostic 

tests
• Complaints: 

• Bloating
• Sticky, fatty feces
• Tired/ill/hungry after eating

• Possibly: stool analysis: 
• High pH
• Depletion of lactos and enterococcus spp.
• High level of fat in stool

• Possibly: positive SIBO breath test (Biovis)
• Many IBS patients actually have SIBO
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10. Diagnosis & treatment in practice
Practical hints:
• Change diet 

• Towards FODMAP
• Intermitted fasting
• Chew properly, limit stress, sleep quality
• Fresh and dried herbs

• Microbiome treatment:
• Bacillus coagulans
• Bacillus clausii
• Bacillus subtilis + Enterococcus faecium 
• Saccharomyces boulardii
• PHGG

• Optional: antimicrobial herbs or antibiotics, or 
enzymes
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H2

SIFO (Candida)

CH4
H2S

B. coagulans

B. clausii

E. faecium

S. boulardii



12. Approach: microbiome therapy
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• How to ensure that probiotic 
microbes are active in upper part 
of small intestine?

• Specific strains +
• Pre-fermentation

• Probiotic bacteria:
• Cannot metabolize complex 

compounds
• Compete with and inhibit undesired 

bacteria
• Activate peristaltic



12. Approach: microbiome therapy
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Advances of pre-fermentation:
• Re-hydratation in ‘friendly environment’
• Bacteria in log-phase:

• Cell count drastically increased
• Bacteria metabolically active
• Larger number survive GI passage

• Already have synthesized pathogene inhibiting 
metabolites:

• Lactate
• Acetate
• Proprionate
• Etc.

• Exhausted any nutrients



12. Approach: microbiome therapy
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2x

The SIBO package contains:
• A MyOwnBlend magistral preparation for 2 months
• Thermos flask with temperature indicator 
• Additional SIBO leaflet with explanation on the use of 

pre-fermentation

SIBO package 
+ SIBO >=3

(n=88)

72% good or 

excellent



13. Case report
Case female, S (50y):

• Abdominal pain predominantly left, borborygmi worse after eating, bloating, quickly feeling full and pain in 
upper part of belly after eating, worse last 4y, very fatigued, poor sleep, less and less appetite, headache, 
myalgia, sometime feverish feeling. 

• History: Endometriosis (for which Mirena), hay fever, sensitive to milk, 2x pyelonephritis last year, 18y ago 
eccyesis broken at 3mth, seems start of complaints. 

• Diet: bread/crackers and cup a soup, sensitive to veggies. Not much meat, some fish, no alcohol, some coffee; 
after reducing wheat and lactose less GI complaints, but no complete resolution. 

• Def: varying mushy fatty, sometimes very hard, almost never cigar.

• Med: none

• Supplements: none

• Diagnostics: Fecal analysis and SIBO breath test
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13. Case report

• Result breath test of this patient
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13. Case report

Conclusion: 
Both complaints and analysis match SIBO

Approach:
MyOwnBlend  “pre-fermented”

• S. Boulardii
• B. Clausii
• B. Coagulans Unique 
• Enterococcus faecium + Bacillus subtilis
• Pathogene reductor
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13. Case report

Result: 
• Belly is now calm 
• Improved appetite
• Better tolerance to several kinds of 

vegetables
• More energy
• Defecation once a day a cigar
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13. Case report
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13. Case report
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14. Conclusions
• SIBO: overgrowth of wrong bacteria in small intestines
• Most often due to failure of the two physiological barriers
• Strong overlap IBS and SIBO → SIBO subgroup of IBS
• Symptoms: bloating, bulging, tired/ill/hungry after eating, 

diarrhea/constipation/mixed, abdominal pain, sticky/fatty feces
• Breath tests can help with diagnosis
• Three-point treatment approach (causes, deficiencies, 

overgrowth)
• Microbiome treatment is good approach:

1. Specific strains
2. Use personalized approach because of comorbidities
3. Preferment increases effect of targeted strains
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Advice Aid: continuously improved & fast
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Improved processing of Lactose intolerance Automatic processing of Biovis results



Advice Aid: flexibility of ingredient selection
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Additional suggestions for potentially useful BBs



Support your treatment
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Tracking the 
complaints of 
clients



Ingredients are continuously expanded

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof 
may be published, reproduced, copied, made public, or distributed without explicit written permission of Microbiome Center. This content shall 

not be considered medical advice and is provided for information purpose only. The content is exclusively intended for health care professionals.
47

Barrier
Bifido booster
DJ repair
IL-10 Immune balancer
TH1/TH2 Immune balancer
Pathogene reduction
Yeast reduction
Vitamin K2 booster
Butyraat generator
Microbiotia booster

S. Boulardii
L. acidophilus LA02
L. rhamnosus GG

2018/2019 2020 2021 2022 2023 2024

PHGG
L. sakei probio65
Gut enricher
L. Plantarum DR7

Acacia fiber
L. fermentum ME-3
E. Coli MC231
…
…

Bacillus clausii UBBC-07
Bacillus coagulans Unique IS-2
Enterococcus faecium Rosell-26 + 

Bacillus subtilis Rosell-179
2'-Fucosyllactose
L. plantarum P8

L. rhamnosus SP1
Akkermansia
Bifidobacterium lactis HN019
Vaginal suppositories



New 
ingredient
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Added acacia fiber



Near future new ingredient

The contents of this document are property of Microbiome Center and are classified as confidential. Neither the document, nor parts thereof 
may be published, reproduced, copied, made public, or distributed without explicit written permission of Microbiome Center. This content 

shall not be considered medical advice and is provided for information purpose only. The content is exclusively intended for health care 
professionals.

49

In the process of adding L. fermentum ME-3



Calender

Starters, intervision, Arbeitskreis

• Thursday 11 July 2024: Case discussions (NL)

• Wedsnesday 26 June: Arbeitskreis for MC starters (DE/EN)

Thematic webinars

• Tuesday 2 July 2024: Personalized Microbiome Therapy (DE)

• Monday 8 Jul 2024: Vaginal microbiome (EN)

• Monday 23 September 2024: SIBO part 2 (NL)

• Thursday 26 September 2024: SIBO part 2 (NL)
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www.microbiome-center.nl

Wim de Jong
wim@microbiome-center.nl  

Microbiome Center Microbiome Center

For more information, contact:

Thank you for your attention!

▪ 600+ practitioners

▪ 10k+ patients 
helped, with 72% 
positive effect

▪ Treatment advice in 
minutes

▪ Most up-to-date 
treatment

▪ Flexibility of choosing 
ingredients

▪ All comes in 1 
packaging
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