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Skin condition: indicative for general health

• Skin is window to our internal condition
• Many known skin aspects linked to diseases

• E.g. “butterfly” rash → systemic lupus erythematosus1
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Skin condition: indicative for general health
• Other examples1,2:

• Itching → potentially diabetes, lymphoma, meds
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Skin condition: indicative for general health
• Other examples1,2:

• Itching → potentially diabetes, lymphoma, meds
• Dry skin → potentially thyroid disorders
• Dandruff → potentially Parkinson’s disease, stroke
• Acne → potentially PCOS
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Skin condition: indicative for general health
• Other examples1,2:

• Itching → potentially diabetes, lymphoma, meds
• Dry skin → potentially thyroid disorders
• Dandruff → potentially Parkinson’s disease, stroke
• Acne → potentially PCOS
• Yellow/orange → potentially kidney or liver disease
• Bumps around eyes → potentially high cholesterol
• Painful lumps in your fingers/toes → potentially 

infective endocarditis
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The skin: a large contact area with outside world
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• The intestines are the 
largest area of contact with 
the outside world: 
approximately 32 m2.1
• The microbial density in 
the gut is very high: we 
harbor approximately 1014

bacterial cells in our gut.2
• This is 1.3x more bacterial 

cells than human cells2.

1. Helander, H. F. et al. Scandinavian Journal of Gastroenterology 49, 681–689 (2014)
2. Sender, R. et al. PLoS Biol 14, (2016)
3. Gallo, R. L. J Invest Dermatol 137, 1213–1214 (2017)
4. Mayo Clinic. Hyperhidrosis (2022), https://www.mayoclinic.org/diseases-conditions/hyperhidrosis/symptoms-causes/syc-20367152

• The skin area of contact 
with the outside world: 
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• The skin area of contact 
with the outside world: 
approximately 25 m2.3
• The classic 2 m2 excludes 

hair follicles, eccrine and 
apocrine ducts, and 
sebaceous glands.3,4
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• This is 1.3x more bacterial 

cells than human cells2.
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• The skin area of contact 
with the outside world: 
approximately 25 m2.3
• The classic 2 m2 excludes 

hair follicles, eccrine and 
apocrine ducts, and 
sebaceous glands.3,4

• On the skin, it is estimated 
that we carry about 1011

bacterial cells in total.2



The skin: a barrier
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• Intact skin barrier is essential for1,2: 
• Retaining moisture
• Repelling irritants
• Protecting against physical loads
• Safeguarding body from pathogens
• Interacting with immune system.

1. Sinha, S. et al. Clinics in Dermatology 39, 829–839 (2021)
2. Proksch, E. et al. Experimental Dermatology 17, 1063–1072 (2008)



The skin vs gut: barrier dysfunction
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• Factors of skin barrier function1-3: 
• Stratum corneum →mechanical
• Tight junctions (e.g. occludin, claudins, junctional 

adhesion molecule-1, zonula occludens protein 1 
and multi-PDZ protein-1)

• Chemical ⁄ antimicrobial (e.g. lipids, acids, hydrolytic 
enzymes, antimicrobial peptides and macrophages, 
humoral and cellular immunity)

1. Dąbrowska, A. k. et al. Skin Research and Technology 24, 165–174 (2018)
2. Proksch, E. et al. Experimental Dermatology 17, 1063–1072 (2008)
3. De Pessemier, B. et al. Microorganisms 9, 353 (2021)
4. Schoultz, I. et al. Cells 9, 1909 (2020)
5. Di Tommaso, N. et al. Int J Environ Res Public Health 18, 12836 (2021)

• Factors of gut barrier function3-5: 
• Mucus layer →mechanical
• Tight junctions (e.g. occludin, zonulin, claudins, E-

cadherin, β-catenin, Marvel D3, junctional adhesion 
molecules)

• Chemical ⁄ antimicrobial (e.g. mucins, antimicrobial 
peptides and macrophages, humoral and cellular 
immunity)



The skin vs gut: central role of immune system
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• Malfunctioning skin barrier: inflammation1

1. Dąbrowska, A. k. et al. Skin Research and Technology 24, 165–174 (2018)
2. Matei, D. E. et al. Med 2, 864-883.e9 (2021)
3. Blander, J. M. et al. Nat Immunol 18, 851–860 (2017)
4. Hooper, L. V. et al. Science 336, 1268–1273 (2012)

• Malfunctioning gut barrier: inflammation2-4

• And vice versa!



The gut-skin axis1
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The gut-
skin axis1
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Gut-skin axis:

Immune system



Microbiome plays role in training and tuning of 
immune system1

15
1. Grigg, J.B., Sonnenberg, G.F., 2017. The Journal of Immunology 198, 564–571.
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Example gut inflammation – skin
IBD is often associated with skin manifestations1

16
1. Huang, B. L. et al. Front Physiol 3, 13 (2012)
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• ~40% of IBD patients have extraintestinal manifestations (EIM)
• Most common EIMs are peripheral arthritis, aphthous stomatitis, uveitis, and 

erythema nodosum.
• Skin is the most commonly affected organ, including:

• Perianal manifestations such as erythema, abscesses, ulcers, fissures, and 
fistulas.

• Orofacial manifestation such as aphthous stomatitis, angular cheilitis and 
ulceration, mucosal nodularity, etc.

• Erythema nodosum (painful bumps on leg)
• Pyoderma gangrenosum
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Gut-skin axis:

Immune system

→Atopic dermatitis

(neurodermatitis)



Atopic dermatitis1

• Atopic eczema (atopic dermatitis) is one of the most 
common forms of eczema, a condition that causes the 
skin to become itchy, dry and cracked.

• Most common type of eczema in children

• Hands in adults, and the inside of the elbows, backs of 
the knees and the face and scalp in children

• Usually begins before the second year of life

• Personal history of asthma or hay fever or a history of 
atopic disease in a first-degree relative

• Around 101.27 million adults and 102.78 million children 
worldwide have AD, corresponding to prevalence rates of 
2.0% (95% UI 1.4-2.6) and 4.0% (95% UI 2.8-5.3), 
respectively
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1. Tian, J. et al. British Journal of Dermatology 190, 55–61 (2023)



Healthy gut microbiome prevents allergies

Examples of evidence for causality:
• At birth babies have more Th2 than Th1 cells, 

exposure to commensals skews this towards Th1.1

• Treg cells crucial for balanced immune response1: 
• Microbes induce Treg. 
• Germ-free animals lack Treg.

• In mice, gut microbiome composition determines if 
they develop food allergy1.

• Strong correlations between exposure to diverse 
microbial environment and asthma2,3.
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1. Aitoro, R. et al. Nutrients 9, 672 (2017)
2. Akdis, C. A. et al. (European Academy of Allergy and Clinical Immunology, 2014)
3. Ege, M. J. et al. New England Journal of Medicine 364, 701–709 (2011)



Atopic march

• Strong association between 
atopic dermatitis and food 
allergies1. 

• Also between atopic 
dermatitis and asthma and 
allergic rhinitis2.

• The development of these 
allergies is linked and 
referred to as: atopic 
march3.
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Gut microbiome in atopic dermatitis
• Initial early maturation, followed by delayed maturation1

• Low heterogeneity and diversity1

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.
21

1. Lee, M.-J. et al. Gut Microbes 14, 2068366 (2022)



Gut microbiome in atopic dermatitis1
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Gut microbiome in atopic dermatitis1
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Skin microbiome in atopic dermatitis1
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Atopic dermatitis and probiotics

• Meta-analyses show that 
probiotics can be beneficial 
for:
• Prevention and treatment of 

atopic dermatitis in children1

• Mixed strains only
• Treatment of atopic dermatitis 

in adults on short and long 
term (figure)2

• Prevention of atopy and food 
hypersensitivity in children3
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3. Zhang, G.-Q. et al. Medicine (Baltimore) 95, e2562 (2016)



Interventions – L. sakei probio65

• L. sakei probio65 is isolated from 
kimchi

• Mostly studied for its effect on 
atopic dermatitis
• Two RCTs1,2

• Several animal studies
• In addition, in vitro and preclinical 

studies show:
• Anti-inflammatory effects3,4

• Pathogen inhibition5

• Increasing insulin sensitivity6,7
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Case report: atopic dermatitis

Case with asthmatic complaints in combination with eczema:
• Girl, 1 year old
• Since 3 weeks after birth eczema
• Snotty noses and frequent wheezing
• Emovate (clobetason) via dermatologist; pediatrician does not find deviations.

• Mother used a lot of antibiotics at the end of her pregnancy.

• Were there any GI complaints?
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Case report: atopic dermatitis

GI complaints of this client::
• Abdominal pain
• Defecation frequency: often 10  times/day
• Stool type: diarrhea, alternating color
• Bloating: daily after a meal
• Bulging
• Abdominal pain after meals
• Burping
• Fatty sticky stools
• Undigested remains
• Stinky stools
• Explosive defecation
• Food intolerances
• Relationship with other complaints ?
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Case report: atopic dermatitis

Approach:
• Adjusted diet: less sugar, less milk except sour dairy, more vegetables and less grain products.
• Prescribed probiotics.

Results: 
• Skin: no more deviations. 
• Stools: normal with now and then a peak that responds well to probiotics
• No more respiratory tract problems.  
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Gut-skin axis:

Hormones

→ Acne



Acne

• What is it? An inflammatory skin condition affecting 
hair follicles and sebaceous glands, commonly seen in 
adolescents.

• Lesions: Include open and closed comedones, papules, 
pustules, nodules, and cysts, with potential scarring
and pigmentary changes.

• Causes: Multifactorial, involving abnormal follicular
keratinization, excess sebum production due to
hormonal factors, proliferation of Propionibacterium
acnes bacteria, and inflammation.

• Treatment: Targets various aspects such as hormone
regulation, sebum reduction, follicular clearance, 
bacterial control, and inflammation mitigation.
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Acne pathogenesis
• Involved pathways1,2:

• Increased sebum excretion
→Endocrinological factors (e.g. 
androgens) 

• IGF-1 involved: induces 
testosterone and DHEA 
production, and stimulates 
sebaceous lipogenesis and 
androgen receptor signaling
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Acne pathogenesis
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• Involved pathways1,2:
• Increased sebum excretion
→Endocrinological factors (e.g. 
androgens) 

• IGF-1 involved: induces 
testosterone and DHEA 
production, and stimulates 
sebaceous lipogenesis and 
androgen receptor signaling

• Abnormal keratinization of 
follicular infundibulum

• Bacterial proliferation
• Inflammation

1.Kurokawa, I. et al. F1000Res 9, F1000 Faculty Rev-792 (2020)
2.Sánchez-Pellicer, P. et al. Microorganisms 10, 1303 (2022)



Acne and microbiome
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Acne and microbiome1,2
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Lacticaseibacillus rhamnosus SP1
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• The Lacticaseibacillus rhamnosus SP1 is a human 
isolate.

• A small but well-designed RCT shows an effect 
on acne1; insulin sensitivity is expected to a 
mechanism of action.

• In addition, there is evidence for:
• Denture stomatitis2

• Inhibition of Candida2

• Prevention of caries3,4 (fig, lower beta-defensin 
probably due to healthier oral microbiome)

• Degrading immunogenic gluten peptides5

• Typical use: acne, caries, gluten sensitivity

Return to overview



Case report – female 32, late onset acne
Initial complaints start therapy (July, 2023):
- Histamin intolerance + post COVID syndrome
- (Subclinical hypothyroid → Hashimoto!)
- Gut issues: diarrhea and nausea after certain 

foods + eczema rash; defecation 1 x 2 days
• Diet: limit gluten
• Dietary supplements: basics 
• Regular medication: euthyrax
• Probiotics + arabinogalactan fibers (Larix Laricina)

Probiotics selected to increase barrier function:
• Tight junctions
• Migraines
• Brain fog

Prebiotics selected to support immune system
• Larix occidentalis
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Gut health, energy, mental clarity improved:
• More regular stool (every day)
• Much less bloating + no nausea
• Clearer head, brain fog is less
• Fewer migraine episodes

Decides to stop OAC 



Case report –
female 32, late 
onset acne

Skin issues
• Eczema as a child, acne in puberty → OAC
Late onset acne after cessation of oral birth 
control in December 2023

• No stool analysis available
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Case report –
female 32, late 
onset acne
After 1 month of probiotics -
Selected to lower effects of 
stress
• Increases TJ function
• Lowers mucosal inflammation 
• Reduces oxidative stress in 

mucosa
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Hi Dorte,
The first month with the new probiotics is over. My skin seems 
to be a bit calmer, so that's good news :-). In terms of energy, 
things are also going a bit better. I can work a little longer again 
(now work 4x 6.5 hours)



Case report – female 32, late onset acne
After 2 months of probiotics
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Case report Acne

• Anna, 1992

• Main complaints: acne and vaginal yeast infections; had been 
suffering from acne for 16 years and dermatological treatments
had no effect.

• Fatigue, frontal hair loss, cold hands/feet, Hashimoto antibodies
(no treatment), difficulty maintaining weight, high LDL 
cholesterol, recurrent vaginal yeast infections, PMS, breast
cysts.

• Diet: Low carbs, no sugar

• Faecal analysis:
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Case report Acne
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Case report Acne



Case report Acne

• Treatment

• MyOwnBlend

• vitD, linidol, magnesium, Omega3, linidol, silybum-
curcuma, lypogold (enzymes)

• No diet changes
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Case report Acne

• 3rd consultation (after 1.5 jars of MOB): going very well, 
almost all complaints are gone, no longer tired, wakes up 
naturally in the morning, acne has disappeared, no more 
vaginal complaints, also had recurrent skin ulcers and 
these are also gone.

• Now three months later, it's still going very well, no more 
acne or vaginal complaints; In addition, she has much 
more energy, strength training is very easy for her, and her 
trainer is impressed by how quickly she is progressing.
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Case report Acne
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Case report Acne
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Gut-skin axis:

Immune system

→ Psoriasis



Psoriasis1

• Definition: Chronic immune-mediated inflammatory 
skin disease with multiple subtypes (plaque (85%), 
flexural, guttate, pustular, erythrodermic).

• Genetic Component: Heritability estimated at 60–90%.
• Challenging Sites: Scalp, face, nails, genitalia, palms, 

and soles are difficult-to-treat areas.
• Comorbidities: Psoriatic arthritis, psychological, 

cardiovascular, and hepatic diseases are common and 
need holistic management.

• Treatment Options: Include topical therapies (vitamin 
D analogs, corticosteroids), phototherapy (NB-UVB, 
PUVA), conventional systemic agents (methotrexate, 
ciclosporin, acitretin), targeted biologics (TNF, IL-17, 
IL-23 inhibitors), and oral small molecule inhibitors 
(dimethyl fumarate, apremilast).
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Psoriasis and immune system
• Primarily expressed through skin 

symptoms but characterized as 
immune-mediated disease1–3.

• Apart from skin symptoms (pain, itch, 
bleeding) psoriasis also involves1,3:
• Severe psychological burden
• Comorbidities such as metabolic syndrome, 

psoriatic arthritis, NAFLD, depression, 
cardiovascular diseases, Crohn’s disease.

• Note: many of the psoriasis 
comorbidities are part of the metabolic 
syndrome4-6
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Psoriasis and leaky gut
• Elevated permeability and 

serum LPS1.
• In pt group with leaky gut2:

• Elevated serum TMAO2

• Higher disease severity score 
(PASI).

• Higher inflammatory 
markers.

• More GI complaints.
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Psoriasis and 
gut microbiome1
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Probiotics for psoriasis
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• Almost no clinical studies 
that investigate direct effect 
of probiotics on psoriasis.

• One study with 
Bifibobacterium longum 
subsp. longum 356341

• Case report with B. 
coagulans Unique IS-2 (see 
later)

1.Groeger, D. et al. Gut Microbes 4, 325–339 (2013)



Probiotics for metabolic dysfunction

Is there evidence that treatment of the microbiome can 
be useful for metabolic syndrome and diabetes?

→ Yes

• For example: meta-analyses of 15 RCTs1 or 33 RCTs2
investigating the effect of probiotics in diabetes show 
favorable effects on HbA1c, HOMA-IR, and other 
markers.
• Effects differ per strain, dosage, and population.
• This is in accordance with the notion that the microbiome 

has a large inter-personal variation, and that effects are 
strain-specific.

• Moreover, there is strong mechanistic evidence that 
the gut microbiome is involved in the glycemic 
response and factors underlying metabolic 
dysfunction (IR, systemic low-grade inflammation)3-5.
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Bacillus coagulans Unique IS-2
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• Bacillus coagulans Unique IS-2 is a spore-forming 
strain, making it extremely stable.

• Bacillus species are often called ‘soil-based’ 
probiotics, but this strain is isolated from a human 
stool sample1.

• The evidence-based therapeutic uses consist of:
• Constipation (fig)2,3,9

• IBS (fig)4-6

• SIBO7

• Liver cirhosis8

• Vaginosis (oral use)9

• Ulcerative colitis10

• Typical uses: constipation, SIBO/IBS
• Published case report with psoriasis

1. Sudha, M. R. et al. Genetic Engineering and Biotechnology Journal (2010)
2. Madempudi, R. S. et al. Probiotics and Antimicrobial Proteins 12, 335–342 (2020)
3. Venkataraman, R. et al. Probiotics Antimicrob Proteins (2021)
4. Rogha, M. et al. Gastroenterol Hepatol Bed Bench 7, 156–163 (2014)
5. Sudha, M. R. et al. Beneficial Microbes 9, 563–572 (2018)
6. Madempudi, R. S. et al. Scientific Reports 9, (2019)
7. Khalighi, A. R. et al. Indian J Med Res 140, 604–608 (2014)
8. Pawar, R. et al. in (2012)
9. Venkataraman, R. et al. Probiotics Antimicrob Proteins (2021)
10. Bamola, V. D. et al. 2021.07.18.21260556 (2021)

B. coagulans

Return to overview

ConstipationIBS

Constipation



Bacillus coagulans Unique IS-2 – psoriasis case report1

• 47 y/o woman, crops of pustules all over her body since 
20 days. 

• Psoriasis since her 15th.
• Rashes started on leg, rapidly progressed to whole 

body. 
• Rashes associated with pain. 
• Fever and arthritis of both knees.
• Random blood sugar 12,2mmol/l, triglycerides 

3.88 mmol/l, CRP positive.

• Diagnosis: pustular psoriasis. 
• Admitted in hospital, put on steroids, dapsone, was 

already on methotrexate. Also analgesics and 
antipyretics. 
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Bacillus coagulans Unique IS-2 – psoriasis case report1

• No response after 2w, lesions + blood sugar kept 
increasing.

• Developed signs of steroid toxicity. Forced to withdraw 
steroids. 

• Based on anecdotal evidence put on probiotics, with 
biotin 10mg/d.

• All the other drugs were stopped. 

• In 15d, fever subsided, lesions started involuting, no 
new lesions appeared.

• General condition also showed improvement. Blood 
sugar level dropped. 

• Continued same treatment, after six months free of 
lesions 
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Case report: psoriasis
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• Pedro, 1967
• Psoriasis since summer '22, possible triggers are stress and temporary use of Naproxen.
• Medical history: Cholecystectomy
• Regular bowel movements several times a day, occasionally fatty or sticky, experiences frequent 

flatulence, but no bloating
• Experiences pain in the gut once every six months, takes diclofenac for relief.
• Eats 3 times a day with snacks, currently avoiding lactose and gluten (seem to have no effect on 

symptoms (3 weeks elimination))
• Family history: Sister alopecia areata, brother has psoriasis, another brother has a rheumatic condition.
• Suppl: Magnesium and Vitamin D (last vit D measurement was 71)
• MB:
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Case report: psoriasis
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Case report: psoriasis
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20-04-2023

• MyOwnBlend 

• DJrepair Springfield once daily, 1 scoop

• Enzymes with meals

• Limit meal frequency to a maximum of 3 times a day

• Temporarily refrain from eating fruit use

Case report: psoriasis



9-6-23

• Evaluation: Skin improved from rating 10 to 8, so slight improvement. MOB and DJr are working well, took 
enzymes for a week but experienced more bloating and cramps, so stopped

12-09-23

• Seeing improvement, still some spots left, much fewer on the stomach, arms and legs are doing well. Ate 
differently during the holiday period but still stuck to the diet quite well, including lactose-free yogurt, etc. 
Fairly satisfied with the skin, still some unrest under the eyes.
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Case report: psoriasis



30-11-23

• Skin has also improved significantly over 
the past few months, so I am satisfied. Still 
a few small spots, possibly related to 
Naproxen use for a cervical hernia. Bowels 
are doing well, occasional gas, bowel 
movements are good.
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Case report: psoriasis



Summary & Conclusions
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• Skin is window to internal health
• Many diseases have manifestations on skin

• Gut-skin axis involved in many skin problems
• Both have barrier function
• Both have intimate link with immune system
• Both have large contact area with microbes

• Well-know gut-skin axis pathways:
• Immune response
• Hormones
• Gut-brain axis

• Examples where probiotics can help:
• Atopic dermatitis
• Acne
• Psoriasis
• …
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Updates



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
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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

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.

70

Added acacia fiber



Near future new ingredient
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In the process of adding L. fermentum ME-3



Calender

Starters, intervision, Arbeitskreis

• Tuesday 18 June 2024, Arbeitskreis case discussions (DE/EN)

• Wednesday 26 June 2024, Arbeitskreis for MC starters (DE/EN)

• Thursday 11 July 2024, Case discussions (NL)

Thematic webinars

• Thursday 13 June 2024, SIBO part 1 (NL)

• Thursday 20 June 2024, SIBO part 1 (EN)
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Thank you for your attention!
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