
5/1/22

1

-Implications for day to day practice 
-Every patient’s microbiome is
different 
-The human body has 10x more 
microbial cells than human cells.
-You have the ability to impact your
patients microbiome.

The Human Microbiome
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Interest in the microbiome
n Patients are asking more about the microbiome
n More than 28,000 articles on the microbiome in

the last 5-6 years 
n Many are quality RCT-DB studies

April 9 2022
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Question 1 
n Do you currently recommend probiotics

in your practice:
A. Yes, for all patients
B. For patients on antibiotics
C. For patients with acute gastroenteritis
D. Not yet, that’s why I’m here! 
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Vocabulary-1 
n The human microbiota

n The bacteria, viruses, fungi, and other single-
celled animals that live in the body.

n Our collective organism!
n The microbiome 

n All of the genes/genomes inside these 
microbial cells

n “gene content”
Fun fact: 
BM= loss of 1/3 of microbiome Sender, et.al 2016 
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NIH Human Microbiome Project
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The Human Microbiome

Theory- check for candida/fungal infection in chronic disease?
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Vocabulary-2 
n Human Superorganism

n Human cells 
n Microbial symbionts

• 37 trillion human cells & 40 trillion bacteria!
Sender, et.al. 2016 

• 40 trillion human cells & 100 trillion microbial cells
Mayo, 2021
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VOCABULARY -3 

§ Symbionts: Symbiotic relationship 
§ bacteria that are helpful and won’t harm the host.

§ Commensals: Bacteria will have no effect 
No detriment or benefit

§ Probiotics: 
Viable/live microbial feed/microorganisms that reach the target
in active form. They  exert a positive health effect on the host.

§ Prebiotics: 
A food source used by us (the host) to produce probiotics.

§ Synbiotic: PROBIOTICS + PREBIOTICS
§ A therapeutic mixture of pre- and probiotics

Swanson KS, Gibson GR, Hutkins R, et al. 
Nat Rev Gastroenterol Hepatol. 2020;17(11)
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Vocabulary 4
Psychobiotics

n Live bacteria that directly and indirectly produce 
positive effects on neuronal functions by colonizing 
into the intestinal flora with anxiolytic and 
antidepressant activities

• Adv Exp Med Biol. 2019;1192:565-581
n Psychobiotics can be geared for depression, anxiety, 

OCD, eating, sleep 
n Many neuro & psych patients have gut symptoms!
n More research needed
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Vocabulary-5 
n Dysbiosis

n Imbalance in the gut microbiome
n enrichment of Proteobacteria is a common feature in 

immunosuppressed patients 
• associated with IBD &CFS 

• Nature.com 2 April 2019 

n SIBO: Small Intestinal Bacterial Overgrowth
n Excessive aerobic and anaerobic microbes that are 

normally present in the colon. 
n Bloating, flatulence, abdominal discomfort, or diarrhea.

UpToDate 8 April 2022 
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Our way of thinking ….
n MICROBES are BAD & cause DISEASE 

n They colonize & infect 
n Detected by microscopy and cultured
n Characterized by growth on specific media, 

sensitivity to antibiotics
n They need to be killed with 

• Antiviral 
• Antibiotic 
• Antiparasitic 
• Antifungal BUT…
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https://www.ncbi.nlm.nih.gov/pubmed/31705514
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n Your patient is not just one organism! 
n Antibiotics in infants and toddlers can have long term 

implications on health 
• Asthma, IBD, Obesity (Vallianou, 2021)

n It can take weeks for the gut to recover from a 
standard course of oral antibiotics 

n Every patient is its OWN unique microbiota 
n Most of our organisms are non-pathologic

• even beneficial!
n Humans are like moveable, warm-blooded diverse 

coral ecosystems
• Symbiosis & commensals 

NEW WAY OF THINKING 
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What we know today 
n Changes in our basic bacterial balance can cause or 

exacerbate disease including premature birth, bowel 
disease, mood and memory changes, and circadian 
rhythms.

n Diet changes & lifestyle (processed foods, excess 
showering) can enhance or inhibit our microbiome

n PAs can take simple steps to include the microbiome 
in their daily care of patients.

n Every patient has their own unique microbial fingerprint
n It is a ever evolving field and the data changes

regularly.
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What impacts our microbiome
n Birth method

n C-section vs vaginal 
n Antibiotic exposure

n Especially early in life
n Genetics 
n Stress 
n Infections 

n SIBO
n Frequency of 

showering 

n Hygiene Hypothesis 
n Excessive showering 
n Excessive hand

antisepsis
n Sex 
n Age
n Diet 

n Intake of prebiotics
n Intake of probiotics
n SIBO
n Hepatic disease
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n Sterile womb hypothesis-Uterus is sterile
n Birthing process is the first exposure &

seeding of a neonate to microbes, and 
subsequent interactions shape and seed the 
neonate's microbial communities

n C section vs vaginal delivery 
n Within a MONTH of birth, the microbial 

genome outnumbers human genes 150:1
n Breast feeding vs bottle

• Breast feeding enhances infants gut microbiome
n Outdoor play. 

Acquiring our microbiome 

PLoS Biol, 2013, Vol 11(8)
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n Allergic Rhinitis
n Asthma
n Celiac Disease
n Type I Diabetes
n Inflammatory Bowel Disease

Cesarean Section Delivery Increases 
Child’s Risk of:

PLoS Biol, 2013, Vol 11(8): e1001631
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Diet: Western Microbiota is less diverse 
than Non-Western Populations

-Poor diet = 
Poor gut microbiome!
-Western diet+
Less diversity

Americans & 
Fiber deficiency.

& BaAka rainforest hunter-gathers
Gomez Cell Reports, 2016
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“It is both compelling and daunting to consider that dietary 
intervention at an individual or population level could reduce 
rates of psychiatric disorders.”AJP 2010

Question 2:

The current USDA recommendations for 
fiber intake are:

A. 10-16gm a day 
B. 15-22 grams a day 
C. 20-25 grams a day
D. 25 to 38 grams a day

----

19

Age: The gut microbiota during 
the human lifespan

Age & inflammation reduces microbial diversity 
Theory: Affects gut- brain axis

Fun fact: Kissing for 10 sec transfers an average of 80 million bacteria
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Food allergy/food sensitivity
n Why do some patients tolerate some foods 

better than other? 
n Evidence supports role of microbial diversity 

in food breakdown and digestion 
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Age: 
The microbiome over a lifetime
n Fetus: usually sterile

Duncan & Flint 2013 
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Adolescents are 
most diverse
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Akkermansia microbe
M vs F

Naito, J. Clin. Biochem. Nut. July 2018 Vol 63

& Vaginal microbiota may have 
Systemic effects 
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Antibiotic exposure: 
Kills of beneficial bacteria

n Our normal, symbiotic microbiome does not recover completely from 
antibiotics 

n Can be replaced in the long term by resistant organisms
n Overuse of antibiotics could be fueling the dramatic increase in 

conditions such as obesity, type 1 diabetes, inflammatory bowel 
disease, allergies and asthma, which have more than doubled in many 
populations

Blaser; Nature, 2011, Vol 476: 393-394
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https://freepngimg.com/png/57248-grandfather-picture-free-download-png-hd
https://creativecommons.org/licenses/by-nc/3.0/
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Antibiotic exposure:
Childhood asthma 

n Independent of known asthma risk factors, 
asthma was significantly more likely to 
develop by age 7 in children who had 
received antibiotics in the first year of life.

• Chest,  Vol 131: 1753-1759
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Antibiotic use 
40% of adults 
70% of all children in the U.S. take antibiotics every year        

(CDC)

pewtrusts.org/en/multimedia/data-visualizations/2013

Tip: Antibiotics in the first 6 months of life increases rate of obesity 
(Carding, May 2015)
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Blaser; Nature, 2011, Vol 476: 393-394  

Antibiotic exposure:

-Inflammatory bowel

-Allergies 
Dejea PLOS 2015
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Human Microbiome
n Skin 
n Nasal 
n Ocular
n Mouth 
n Pharynx 
n Gut 
n Vaginal 

Research continues 
to evolve.

Microbes have a 4/5 
billion year history of 
success.

Many live in us and on
us.
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Ocular microbiome 
n Ocular microbiota 

n Many commensal & pathogenic species present on the eye.
n The ocular surface is continuously exposed to the environment 

and harbors various commensals
n Evidence suggests that ocular disease progression is 

associated with altered gut microbial composition
n Emerging evidence has shown that gut microbiota may play an 

essential role in the development of uveitis
n probiotic eye–drops treatment improves symptoms and signs in 

patients affected by keratoconjunctivitis (N=6) Iovieno Inves Opto Vis 
Sci 2016

n Mycobacterium tuberculosis associated with ocular 
inflammation Weinstein and Pepple, 2018
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Oral Microbiota 
n >700 species
n Critical to maintain 

n Homeostatic balance
n Proper balance = less oral disease

n Commensals
n Symbiotics
n Pathogens

n & Biofilms
n & opportunistic

Dentures 
Bridges
Retainers

30

https://www.frontiersin.org/articles/10.3389/fcimb.2021.759333/full
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Oral microbiome 
n Encourage brushing after each meal 
n Alcohol free mouthwash

n Esp. for patients with dry mouth
syndromes

n Low sugar diet reduces caries
n Fiber- improves microbiome 
n Dairy- improves microbiome
n AVOID SMOKING

n Increases biofilm
n Increases acidity of the oropharynx
n Encourages bacterial adherence

Cigarettes 
typically 
contain

Bacillus 
Clostridium

31

Oral Microbiome 
n Strong link between gingivitis and CV 

disease 
n Alcohol consumption

n Increases strep mutans
n Ethanol converts to acetaldehyde (carcinogen!)

n Red Wine
n Antimicrobial aspects in the mouth 
n Less strep = less cavities
n Less Strep Pyogenes = less pharyngitis 
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Oral Microbiome 
n Periodontal inflammation

n Diabetes
n Rheumatoid arthritis 
n SLE

n All have increased risk of periodontal 
disease 

n Can trigger or exacerbate systemic 
inflammation.

n Monitor CRP, ADVISE panel 

33 34

Poor oral health linked to 
n Pneumonia
n Pancreatic disease
n CV disease/atherosclerosis 
n Colorectal cancer

n Higher levels of Aggregatibacter
actinomycetemcomitans

n Esophageal cancer
n Pancreatic cancer 

n Both have higher levels of Porphyromonas gingivalis
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Vaginal microbiome
n An intricate & dynamic microecosystem that 

constantly undergoes fluctuations throughout the 
lifespan, especially during the menstrual cycle. 

n Diverse bacteria and fungi in vaginal canal 
n A healthy vaginal microbiome is dominated 

by Lactobacillus which produce various 
antimicrobial compounds. 
n Create lactic acid & keep pH low
n Occupy space & prevents pathologic species 

from residing 
n Reduce inflammation

36



5/1/22

7

Vaginal Microbiome
n Anaerobes can contribute to vaginal dysbiosis 
n Bacterial vaginosis is characterized by the 

decline in Lactobacillus & marked increase in 
the concentration of anaerobic microbes. 

n If tx BV or candida, check for both and test pH
n Consider boric acid vaginal suppositories

Xiaodi, Frontiers in Cellular and Infection Microbiology, Vol=11, 2021      
Auriemma et.al Frontiers in Cell Infe Microbiology Vol =11 2021

YEAR=2021 
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Skin microbiome 
n A natural ecosystem that supports the growth of 

microorganism 
n Marples, The Ecology of the Human Skin, 1965

n Changes through the lifespan
n Teenage acne (the ultimate skin dysbiosis)
n Less diversity as we age

n Skin dysbiosis can contribute to local and 
systemic inflammation and exacerbate delays in
wound healing.
n Decreased diversity= more staph
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Skin microbiome by location
n Naturally supports the growth of micro-organisms 
n Location 

n Greatest fungal populations: toes, groin, axilla
n Sebaceous sites- low diversity 

n Cutibacterium & Corynebacterium
n Moist areas-Medium diversity 

n Staph & Corynebacterium
n Dry areas- highest diversity!

n Proteobacteria & Bacteroides
Grice, Kong, Science 2009Grice, Nature reviews Micro 2011
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Atopic dermatitis 
a classic study of the microbiome
n High population of staph during AD flare

n Kong et al Genome Res 2021

n Tip: compare w nasal staph
n ”Atopic March”

n Most with severe AD have asthma/allergies 
n Incidence of “march” from AD to asthma has 

doubled in the last 33 years 
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Skin microbiome & 
Primary immunodeficiency
n Colonized with atypical microbiota

n Serratia
n Gammaproteobacteria

n Atopic dermatitis, eczema, primary 
immunodeficiency, diabetic ulcers, and 
Hyper IgE syndrome all have abnormal 
skin microbiome

Julia Oh
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Skin dysbiosis and 
DM foot ulcers 

n About 25% of DM suffer from a chronic wound 
n Skin dysbiosis plays a role in delay of healing
n The core microbiome consisted of bacteria 

Alcaligenes, Pseudomonas, Burkholderia, 
and Corynebacterium in decreasing order

n The core microbial community varies with wound 
severity, polymicrobial species distribution is 
individual specific, antibiotic susceptibility varies.

n The “DFU100 cohort”
n 100 patients uninfected plantar DFU
n Sharp debridement  

Ercolini 2020
Kalan 2019

42
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Skin microbiome-
take home 

n Most people do not need to shower daily 
n Excessive use of antimicrobial hand gels

& washes reduce diversity
n Most major skin conditions have an 

altered microbiome 
n Oatmeal application/bath and Epsom salt

baths may help (personal observations)

n It’s ok for kids (and adults) to get dirty!
n Look for microbiome focused cosmetics 
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Nasal Microbiome 
n Initial filter for airborne particles 
n Alterations in nasal microbiome

n Chronic rhinosinusitis 
• Consider candida/fungal & biofilm disease

n Asthma
n Polyps 
n Allergic rhinitis 
n Many with COVID also have bacterial co-

infection
• Dimitri-Pinheiro proposes idea of nasal probiotics 
• Allergy Rhinology Jan 2020
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Gut microbiome
n A human gut can hold 2 kg of microbes 

including 1,000 species of bacteria. 

45

NIH Human microbiome project 
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Gut Microbiome function 1 
Immune function

n The GI tract is a vast frontier 
n The ultimate portal of entry into the body.
n It’s lumen is filled with a complex mixture of nutrients

n Its an attractive “culture medium” for microbes. 
n Intestine is constantly working to distinguish between 

potentially harmful microorganisms versus benign 
antigens that occur in food. 

n Intestine also has a special need for immune 
surveillance against malignancy. Thus, the rapid rate 
of proliferation of intestinal epithelial cells, coupled 
with exposure of these cells to potential toxins in the 
intestinal lumen, renders the epithelium uniquely 
sensitive to cell transformation.

n PROTECTS AGAINST INFECTION

47

n Synthesize vitamins & metabolites
n Vit K, biotin, vitamin B12, folic acid, and thiamine.
n Low levels? Think of the gut!

n Maintenance of gut barrier
n Immune modulation
n Digestion & metabolism: 

n energy and nutrient extraction
n Gut breaks down EVERY ORAL MED! 
n Chronic fatigue?
n Malabsorption

Gut microbiome function-2

48
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Gut microbiome-3
n Gut-brain
n Intestinal development
n Epithelial turnover
n Peristalsis
n Micronutrient 
n Drug metabolism
n Blood flow “I have a gut feeling”

“I have butterflies in 
my stomach!”
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Gut-brain connections
George Porter Phillips 

n Early 1900’s Bethlem Royal Hospital (London)
n Patients with melancholia had constipation &

“general clogging of the metabolic processes” 
n brittle nails, thin hair and pallor.

n It was thought these symptoms were caused by 
depression 

n He removed all meat (except fish) and gave them 
fermented milk (keifer) which contains lactobacillus

n N=18 patients 
n 11 were cured completely
n 2 others showing significant improvement.
n Birth of PSYCHOBIOTICS! 

50

1910

Try it!
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Mood, Anxiety, OCD
n ASK ABOUT GUT FUNCTION IN PSYCH AND NEURO 

PATIENTS
n Lactobacillus plantarum

n IBS patients:
n Significantly reduced their anxiety and improved their quality 

of life 
n Bifidobacterium longum

n Show to help depression, reduces cortisol, address 
obsessions, compulsions, paranoia, anxiety.

n GABA: main inhibitory and relaxing neurotransmitter
n Studies suggest that lactobacillus rhamnosus may reduce 

anxiety by changing the expression of GABA receptors
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n Lactobacillus gasseri was effective in recovering from 
fatigue and in relieving anxiety and depressed mood 
in university students and improved mental status and 
sleep quality in young students  exposed to chronic 
stress (N=49)
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2019 Autism & 
Gut-brain
n 70% have GI complaints
n Microbiota transfer therapy (FMT)
n 45% reduction in abnormal language, social interaction 

and behavior at two years post-treatment 
n "We are finding a very strong connection between the 

microbes that live in our intestines and signals that 
travel to the brain," 

n "Two years later, the children are doing even better, 
which is amazing."

54

http://geni.us/ulrmBA
http://geni.us/ulrmBA
https://optimallivingdynamics.lpages.co/optimal-biotics/
https://optimallivingdynamics.lpages.co/optimal-biotics/
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Assessing the gut microbiome
n What can you do on a day to day basis?
n PE:

n Thick white coated tongue 
n Abdominal distension/tympany 

n Lab:
n IgA
n CRP 
n Stool culture 
n ? Advanced stool testing 

55

IgA serum levels
n IgA: Secreted across the intestinal epithelium 
n Key marker of gut mucosal health 
n Low IgA associated with

n Autoimmunity
n Celiac 
n Asthma (wow!)
n SIBO
n Allergies 
n Alpha gal persistence (personal observation)

Gastrointestinal Physiology, 2e,  2014
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Stool testing 
n Basic cultures

n pH
n WBC
n Culture  

57

Stool testing for 
probiotics/Microbiome

58

59

Lets look at 
n Probiotics for specific disease states 

60



5/1/22

11

Probiotics for IBS

n Irritable bowel syndrome =crampy pain, gassiness, 
bloating and changes in bowel habits. 

n B. regularis
n 16 RCTs = benefit in IBS-C 

n Whorwell:
n Encapsulated bidifido. infantis in women w IBD
n Placebo controlled N= 363
n >20% improvement w a dose of 108 

n Guglielmetti:
n Adequate relief reported in 47% (11% in placebo)
n Improved global symptom score, pain, distension/bloating and 

stool urgency.

Whorwell etal 2006 AJGI 1581-1590

Guglielmetti S, et al. RCT: Bifidobacterium bidfidum MIMBb75 significantly alleviates 
IBS and improves QOL-a DBPCS. Aliment Pharmacolo Ther. 2011. 33(10)

63
RCTs 

Studying IBS 
and probiotics 

Most favorable 
(or at least no 

harm!)

61

Inflammatory bowel Disease
n Hygiene hypothesis 
n Less microbial diversity

n Less stability
n Especially in IBD patients receiving

repeated antibiotics 
n Activation of specific species (i.e. E. 

Coli)
n Depletion of mucous layer- low IgA
n Inflammation & elevated CRP
n Hot debate: Cause vs effect 
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Inflammatory bowel & 
Primary sclerosing cholangitis 

n Strong correlation 
n Share immune mediated pathways

n Mertz, Ann Gastroenterol. 2019 Mar-Apr; 32(2)

n Patients with PSC have less microbial
diversity

n E. Coli levels are correlated with Alk 
Phos levels 

n Enhancement of the microbiome with 
diet, probiotics, and fecal transplant are 
under study with early promising results
n Sabino, etal, Gut 2016  

63

Gut microbiome and amyloid deposits

Alz Disease: low firmicutes & bidifidobacterium, 
increased bacteroides

64

Role in Cancer therapy 

65

Probiotics and HTN 

BP reduction -Consumption of milk fermented with Lactobac = modest 
reductions in blood pressure, due to the ACE inhibition-like peptides 
produced during fermentation.
n ”Consuming probiotics may improve BP by a modest degree, with a 

potentially greater effect when baseline BP is elevated, multiple 
species of probiotics are consumed, the duration of intervention is ≥8 
weeks, or daily consumption dose is ≥1011 CFUs”  
n S. Khalesi, Hypertension, Oct 2014

n “We’re some way from being able to tell you exactly which yogurt to 
eat to try to promote lower blood pressure, but I think that being able 
to provide that sort of information is the long-term hope—gather all of 
the puzzle pieces, and put them together,” 
n J. L. Pluznick. Ph.D, Johns Hopkins 2020
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6394256/
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NAFLD  

67

Obesity & metabolic syndrome
n Low levels of Bacteroidetes in obesity
n Elevated Actinobacteria in obese
n Higher levels 

n glycoside hydrolases
n Carb binding 
n Polysaccharide lyases 

n Obese patients consider supplementation 
with Bacteroides 
n They are firmicutes dominant 
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Colon Cancer 
n Inflammatory disease 

n Low fiber high risk 
n Diverticular disease high risk 

n High fecal fats
n “Dysbiosis has been associated with the development 

of colorectal cancer. Gut microbiota is involved in the 
metabolic transformations of dietary components into 
oncometabolites and tumor-suppressive metabolites 
that in turn affect CRC development.” Chattopadhyay 2021 

n Increased wall permeability, direct introduction of
microbes fueling inflammation 
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Celiac 
persistent disease

n Persistent disease despite strict 
dietary changes

n Higher levels of Proteobacteria 
n Lower levels of firmicutes 
n Overall less diversity 
n Consider SIBO, dysbiosis

n I have had success in resistant
Celiac with probiotics and 
rifaximin.
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Rheumatoid 
n Bacteria is present on mucosal

surfaces which alter local and system host
response & trigger inflammation

n Mycoplasma
n ACR.org: low dose minocin
n Roadback foundation 

n Gene alone can’t fully explain RA
n Theory under research: bacteria shares pro-

inflammatory proprieties & act as a trigger.

Brisca Current Opio Rheum 2014, Deja, PNAS 2015.            radiopaedia.org

72
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Manipulating the gut 
microbiome: overview

n Can be beneficial! 
n Lifestyle
n Diet 
n Prebiotics- help stimulate growth  
n Probiotics (Psychobiotics) planting new 

strains 
n Appropriate antimicrobials –eliminate 

pathogenic strains 
n Fecal transplant replacing strains 

73

• Lifestyle: Adequate sleep & exercise frequently
• Take probiotics

n Lactobacilli (multiple species)
n Bifidobacterium (multiple species)

• Minimize:
– Refined carbohydrates
– Meds: NSAIDs & PPIs- esp. in psych patients!
– Alcohol
– Antibiotics– especially in kids! 

– Theory – esp. in kids born via C-section! 

Supporting the Microbiome

74

n The food we eat can support good microbes 
n These microbes can alter taste receptor

signaling & further impact our intake
n Eat a variety of fresh plant based foods 

n Eat the colors
n Plant based diet have a much more diverse microbiome 

(Wu Science 2011, David Nature 2013)

n Consume prebiotic fibers: 
n Pectin, inulin, asparagus, garlic, onions, leeks, bananas

n Eat fermented foods:  
n Kombucha, fresh sauerkraut, kimchi, yogurt, ACV

Supporting The Microbiome: 
Diet

75

AGA recommendation 2020
Conditional recommendation low evidence 

n Probiotics during antibiotic therapy to 
prevent C.diff
n Cochran N=995
n Probiotics reduced the overall risk of C 

difficile infection vs placebo
n 2-species combo: L acidophilus & L casei
n 3-strain combo L acidophilus, L delbrueckii B 

bifidum
n 4-strain combo of L acidophilus, L delbrueckii B 

bifidum, and S salivarius

76

AGA recommendation 2020 
Conditional recommendation high evidence 

n Preterm <37 weeks & low birth weight
n A combination of Lactobacillus

and Bifidobacterium and B longun infantis; 
n or L casei and B breve;
n or L rhamnosus, L acidophilus, L casei, B 

longum infantis, B bifidum, and B 
longum longum; 

n for prevention of NEC

77

L-Glutamine 
n Essential for gut microbiome support
n Monitor IgA levels
n Most abundant amino acid 

in the body and is necessary for the 
maintenance of many metabolic functions. 
Under situations of stress, physiological 
demands increase, triggering a need for 
glutamine supplementation. 

78
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Restoring the gut microbiome

n FMT
n directly change the recipient's gut 

microbiome to normalize the composition and 
gain a therapeutic benefit. 

n Hx traced back to the 4th century 
n 2013 FDA approval for recurrent and 

refractory C diff
n the range of FMT applications extended 

rapidly and broadly not only in GI but also in 
extra-gastrointestinal diseases

79

Restoring the microbiome

Frozen: immediate avaibility & ability to mix donors
Fresh vs frozen: no clinical difference, Lee JAMA 2016

80

FMT: Dysbiotic states under 
study
n IBD*
n IBS*
n Chronic functional

constipation
n Obesity 
n Diabetes

n RCTs support
n Multiple Sclerosis* 
n Parkinson’s Disease
n Anxiety

n Rheumatoid arthritis 
n Depression
n Chronic fatigue*
n Eosinophlic and

allergy disease
n Immune TP

Smits, Gastroenterology 2015 
Lee, Gastro & Hepatology 2015

*Many case series supports 

81

“Good Probiotics”
n Need to get to the gut, especially the 

colon 
n Redding University and the Food 

Standards Agency 

Look for enteric coated 
probiotics, and doses in 

the BILLIONS! 

82

Probiotic ‘prescription’

n Look for probiotics in the BILLIONS!
n Look for strain names on the label!

Masters Formula 
Not an endorsement

No financial interest

Xymogen 

83

Look for Multi-Probiotic strains 

Research emerging on potential benefits of multiple probiotic
strains as a health supplement as opposed to a single strain.

1. ProBio GI, Des Bio 
2. Omnibiotic AB-10
3. Acidophilus Pearls

Lactobacillus acidophilus, Bifidobacterium longum
4. Kyo-Dophilus

Lactobacillus acidophilus, Bifidobacterium bifidum, 
Bifidobacterium longum

5. Symprove live activated probiotic
Lactobacillus plantarum, Lactobacillus acidophilus, 
Lactobacillus Casei, var. Rhamnosus, Enterococcus faecium.

Not an endorsement
No financial interest

84
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Probiotics are GRAS

n More than 60 human studies since 2008
n Many RCTs/DB
n 60 strains evaluated 
n No morbidity 

85

Probiotics- Cautions  
n Avoid in children with acute 

infectious gastroenteritis!
(AGA – moderate evidence 

2020)
n Can be an unnecessary expense in 

those who do not require them.

n Diet enriched with soluble, but not 
insoluble, fiber induced HCC in 
dysbiotic mice (Inulin) Singh et al., 
2018, Cell 175, 679–694

n Some probiotics supplements have 
been associated with infections in 
patients who are 
immunocompromised. 
n skin rash, fever, bloody stools 

etc.

n Rare cases cause bloating, 
diarrhea, abdominal pain.

n Not all claims on the label are true!
n Severe pancreatitis (Lancet 2008)
n Immunocompromised patients: 

Lactobacillus bacteremia- rare! 
n Sometimes interact with 

immunosuppressive drugs leading 
to life threating conditions. 

n BUYER BEWARE!

86

Key points
n We are living in the age of decreasing microbial diversity 

n May explain many diseases.
n The microbiome is equivalent to another functioning organ in the 

body. 
n Encourage 25-35 grams of fiber a day
n Diversity diet with more colorful veggies 
n Elderly have least diversity, more at risk for candida, C. diff, and 

dysbiosis.
n Gut microbiome plays a strong role in the Gut-brain connection-

consider psychobiotics.
n Limit long term PPI
n Limit antibiotic use in our youngest patients 
n Probiotics for obesity, diabetes, IBD

87

Question 3 
Studies suggest that antibiotic use stresses 
our gut microbiome and triggers an increase 
incidence of  

A. Obesity & type 1 diabetes
B. Long term viral illnesses
C. Melanomas & skin cancers 
D. Kidney stones & UTIs 

Blaser (2011) & Becattini (2016) 
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Question 4 
n Which of the following is TRUE regarding 

our gut microbiome? 
A. A gut populated with Firmicutes is associated with a 

lower BMI. 
B. Children born by c-section have a lower rate of 

allergies and metabolic diseases. 
C. Long term PPIs do not alter the gut microbiome.
D. Bacteria populating the gut microbiota can secrete 

large amounts of amyloids and lipopolysaccharides.
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Reference -4
Psychobiotics & sad mood
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Thank you!
n Remember you are not alone & you are what 

you eat! 
n I hope you come to share my excitement for the 

microbiome!
n “It is reasonable to propose that the composition 

of the microbiome and its activities are involved 
in most, if not all, of the biological processes that 
constitute human health and disease” 
Martin J Blaser, MD
J Clin Invest. 2014;124(10):4162-4165

n Any questions or comments?
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