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AAPA Virtual CME meeting 

May 2021

“All disease begins in the gut.” – Hippocrates 

“Should I take a probiotic? Which one?” - Most of our patients
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§ I have a 23 year interest in the GI tract. 

§ It began simply as a surgical/technical interest- how to resect the 
bowel, staple, suture and scope it. As time when on, I became more 
interested in its physiology, neurologic innervation, absorption etc. 

§ I’m always excited to talk about the gut microbiome to anyone who 
will listen! 

§ I’ve come to realize that the gut 
§ is a key part of our immune system & overall ecosystem
§ oral medication can alter its function 
§ nutrition can affect and is affected by its role.
§ Probiotics are an important prescription for many 
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§ Description

§ Typing 'probiotics' into Google gives you > 56 million hits. As patients read more about the role 
of probiotics in treatment and prevention of disease, the topic comes up regularly in everyday 
practice. Clinicians must be prepared to discuss the role of probiotics and describe appropriate 
use. Clinicians should also understand when probiotics may not be beneficial or indicated.

§ Learning Objectives

§ At the end of this session, participants should be able to: 
• Recognize the role of the gut microbiome in human health

• Define a prebiotic, probiotic, psychobiotic, and synbiotic

• Compare and contrast the two major strains of probiotics: Lactobacillus and Bifidobacterium

• Describe the appropriate use of probiotics during antibiotic administrations well as for 
dysbiosis, enteritis, Inflammatory bowel, and for mood

• Recognize that research is evolving, and explain to patients the proper use of probiotics
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1. In RCTs & meta-analysis, probiotics have been shown to reduce the amount of 
antibiotic associated diarrhea. 

2. In RCTs & Meta-analysis, prebiotics have been shown to reduce the amount of 
antibiotic associated diarrhea. 

3. All patients can benefit from probiotic use in a capsule form. 

4. In patients with significant immune deficiency, probiotics may be harmful.

5. Cardiology PAs use probiotics for cholesterol and blood pressure lowering 
abilities.

6. The best probiotics are refrigerated to preserve potency. 

7. Most probiotic prescribing is not supported by RCTs. 

8. The most expensive probiotics are the highest quality. 
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To understand probiotics, review the gut microbiome.

§ Human microbiota 
§ The specific bacteria, viruses, fungi, and other single-celled 

animals that live in the body.
§ Our collective organism!
§ AKA: The ecological community of bacteria that lives on and 

within us
§ Microbiome 

§ All of the genes/genomes inside these microbial cells
§ “gene content”

§ Dysbiosis
§ Imbalance in the gut microbiome
§ High levels of Proteobacteria

§ Gram-negative bacteria. Escherichia, Salmonella, Vibrio, 
Helicobacter, Yersinia, Legionellae

§ UpToDate

§ AAPA2020 Gut microbiome lecture 
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§ The gut lining is the ‘frontline’ where our immune system recognizes the enemy!

§ Ratio of human to non human cells is 10:1  
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§ Antibiotics exposures 
§ Especially under the age of 2 

§ Microbial infections
§ Diet (highly processed, low fiber foods)

§ Chronic diarrhea
§ Stress

§ Chlorinated water
§ Radiation and chemotherapy

§ Birth by c-section 
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§ One day of strict animal or 
plant based diet will alter our 
microbiome 

§ High fiber = more prevotella 

§ High fat/high protein = more 
bacteroides 

§ both are members of 
Bacteroidetes family 

§ Eating PREBIOTICS feeds out 
gut microbiome

§ Fiber – not broken down by 
digestive enzymes, so they 
make it to our colon and can be 
fermented by gut bacteria into 
something GOOD

§ Most Americans do not get 
enough fiber (about 16gm a 
day) 

§ Best prebiotic fiber:
§ Beans, veggies, berries

30gm a 

day!
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§ Jan 11 2021

§ A. O’Conner 
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§ The more different plant types a person eats, the higher the microbial diversity of the gut. 
Persons who ate 30 or more different plant types a week, had microbiomes that were 
more diverse than those of people who ate only 10 plant types or less per week.

§ The administration of antibiotics lowered the microbial diversity of the gut. 
§ The diversity of the molecules found in people who had taken antibiotics, was much 

higher than in people who haven´t taken antibiotics for > a year.

§ Unexpected: detection of agricultural antibiotics in people who claimed that they haven’t 
taken antibiotics in the year prior to their sample collection. This means that with the 
meat we eat, we still might take up antibiotics which harm our microbiome.

§ UK seemed to have a higher microbial diversity than people form the US.

§ Link between the composition of the microbiome and depression. The samples proved to 
be consistent in the US and UK populations. This shows that the microbiome and disease 
strongly influence each other, independent of the environment the person lives in.

§ UC San Diego, 2018  
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4000 BC Old Testament (Genesis 18:8) 
Abraham owed his longevity to the consumption of sour milk.

76 BC Plinius recommended fermented milk for 
gastritis/gastroenteritis

Early 20th century, Russian noble prize winner and father of modern immunology, 
Elie Metchnikoff, of the Pasteur institute, first conceptualize probiotics. He proposed 
that the acid producing bacteria in fermented milk products could prevent “fouling” 
in the colon and if consumed regularly, lead to a longer, healthier life 

Unknown Author is licensed under CC BY-NC
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https://creativecommons.org/licenses/by-nc/3.0/
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§ Early 1900’s Bethlem Royal Hospital (London)

§ Patients with melancholia had constipation and 

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

§ It was thought these symptoms were caused by depression 

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

§ N=18 patients 
§ 11 were cured completely
§ 2 others showing significant improvement.
§ Birth of PSYCHOBIOTICS! 
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§ Probiotic term coined in 1965 by Lilly and Stillwell.

1920’s      Lactobacillus  acidophilus can restores the positive effect of 
“healthy gut flora”

1930’s.     Minoru Shirota (Japan) developed a fermented milk product with 
a special strain of Lactobacillus casei.

1953 Kollath first coined the word “probiotics” as “being necessary for life”

1992 Currently accepted definition of probiotics by Havenaar et al

1995 First definition of prebiotics
(Gibson and Roberfroid)

This Photo by 
Unknown Author 

is licensed 
under CC BY-
SA-NC
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VOCABULARY -1 
§ Symbionts: Symbiotic relationship (bacteria that are helpful and 

won’t harm the host)

§ Commensals: Bacteria will have no effect 
Not a detriment or benefit

§ Biotics: adjective
A term that is functionally equivalent to “bacteria”
“relating to or resulting from living things”

15

http://humannhealth.com/6-drinks-to-fight-ageing/1186/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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§ Probiotics: 
§ Viable/live microbial feed/microorganisms that reach the intestine in 

active form. They  exert a positive health effect on the host by improving 
its intestinal microbial balance (i.e. enhancing or restoring our gut 
microbiome)

§ A probiotic must have sufficient LIVING bacteria that survive food 
processing, and these surviving bacteria must have a benefit to human 
health 

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

§ Antibiotics: 
§ Substances especially made by bacteria and fungi, that kills or arrest the 

growth of other bacteria
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§ PROBIOTICS + PREBIOTICS
§ A therapeutic mixture of pre- and probiotics
§ Foods containing the combination of probiotics and prebiotics
§ Improved survival in upper GI tract and more efficient implantation.
§ New definitions as of 2020:
§ Synergistic synbiotic is a synbiotic in which the substrate is designed to 

be selectively utilized by the co-administered microorganism(s). 
§ Complementary synbiotic is a synbiotic composed of a probiotic 

combined with a prebiotic, which is designed to target autochthonous 
microorganisms. Minimum criteria for the existing probiotic and prebiotic 
must be met for both components of a complementary synbiotic.

§ Swanson KS, Gibson GR, Hutkins R, et al. The International Scientific Association for Probiotics and 
Prebiotics  consensus statement on the definition and scope of synbiotics. Nat Rev Gastroenterol Hepatol. 
2020;17(11):687-701
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§ Able to survive the passage through the stomach in a large enough number.
§ Able to attach to the intestinal epithelia and colonize.
§ Able to maintain good viability.

§ Many good quality probiotics are stable at room temp! 

§ Able to utilize the nutrients and substrates in a normal diet.

§ Non pathogenic and non toxic.
§ Capable of exerting a beneficial effect on the host.

§ Stability of desired characteristics during processing, storage and 
transportation.

§ Anti-inflammatory, antimutagenic, immunostimulatory.
§ *A probiotic that can successfully bind and colonize in the gut to restore 

health will likely be a strain naturally found in our healthy human gut 
microbiome 

18
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§ Need to get to the gut, especially the colon 
§ Redding University and the Food Standards Agency 

Look for enteric coated 
probiotics, and doses in the 

BILLIONS! 
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1. Produce lactic acid- lowers the pH of intestines and inhibiting Clostridium, Salmonella, Shigella, E. 
coli, etc.

§ There are 82 RCT’s on the use of probiotics and reducing ABX associated diarrhea (N= >11,000)

§ Meta-analysis : Probiotics= overall benefit, NNT = 13 (Hempei et al, JAMA 2021 May 9 Vol 307

§ Meta- analysis: N= > 3800, Drinking Lactob. Casei = 21% risk reduction in Cdiff, no adverse 
reactions,  NNT= 5, “moderate strong evidence” (Johnson etal, 2012 Ann Int. Med)

§ Probiotics normalize the colonic microbiota during antibiotic use 

§ Prevention of antibiotic-associated D:
§ Saccharomyces boulardii I-745
§ Lactobacillus acidophilus

2. Enhance nutrient use & stimulate enzyme production 

Aid absorption of minerals, especially calcium, due to increased intestinal acidity.

3. Production of β- D- galactosidase enzymes that break down lactose.

20

4. Balance the gut microbiome

Produce a wide range of antimicrobial substances -acidophilin and bacteriocin. 

These help control abnormal bacterial growth.

Act as barriers to prevent harmful bacteria from colonizing the intestines.

5. Produce vitamins as part of their metabolism 

Especially vitamin B and vitamin K

21
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•September 2016

•Journal of M ilk Science and Biotechnology
•34(3):157-164
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6. Colon cancer – Lactobacillus   bulgaricus)may help prevent colon cancer by preventing 
the breakdown of enzymes (β- glucuronidase) that contribute to the growth of cancer causing 
agents.

Decreases the production of a variety of carcinogenic metabolites.

7. Lowering cholesterol –more than 15 studies 
Probiotics inhibit bile’s reabsorption in the gut, which would enters the blood as cholesterol.
Patients with high cholesterol, taking L. reuteri for 9 wks lowered total cholesterol by 9% and LDL
by 12% Jones ML, Martoni CJ, Prakash S. Cholesterol lowering and inhibition of sterol absorption

by Lactobacillus reuteri NCIMB 30242: a randomized controlled trial. Eur J Clin Nutr. 2012

Wang reviewed 32 studies:

Compared to controls TC was significantly reduced in probiotics group.

Specific strains also significantly reduced serum TC:

L acidophilus and B lactis 

VSL#3 
L plantarum

Wang L, Guo MJ, Gao Q, Yang JF, Yang L, Pang XL, Jiang XJ. The effects of probiotics on 
total cholesterol: A meta-analysis of randomized controlled trials. Medicine (Baltimore). 
2018 Feb;97(5)
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8. Blood pressure reduction -Consumption of milk fermented with Lactobac
results in modest reductions in blood pressure, due to the ACE inhibition-like 
peptides produced during fermentation.
§ ”The present meta-analysis suggests that 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”  
§ S. Khalesi, Hypertension, Oct 2014

§ “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,” 
§ J. L. Pluznick. Ph.D, Johns Hopkins 2020

24

https://www.researchgate.net/publication/journal/Journal-of-Milk-Science-and-Biotechnology-2384-0269
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1. Degradation enteral antigens.

2. Normalization of the properties of aberrant indigenous 
microbiota and of gut barrier functions.

3. Regulation of the secretion of inflammatory mediators, and 
promoting development of the immune system. 

4. Prevents food allergy by promoting endogenous barrier 
mechanisms and alleviating intestinal inflammation.

5. Stimulating immune response and reduction of serum IgE 
levels.

6. Reduction of  cytokine response.

7. Future: Probiotic nasal spray/rinse ?

26

11. Immune support

Promote antibody formation 

12. Regular digestion

about 1/3 of our stool weight is beneficial bacteria (rationale for fecal transplants)   

13. Weight loss

Eating yogurt with Lactobacillus fermentum or Lactobacillus amylovorus reduced 
body fat by 3–4% over 6 wks 

A study of 125 overweight  investigated the effects of Lactobacillus 
rhamnosus on weight loss & weight maintenance. Women taking the probiotics lost 
50% more weight over 3 months, compared with those taking a placebo pill.  They 
also continued to lose weight during the weight maintenance phase.

In one well-designed study, 114 adults with obesity were given Lactobacillus sakei or 
a placebo for 12 wks. 

Probiotic = significant decreases in both body fat mass and waist circumference
Lim S, et.al  Effect of Lactobacillus sakei, a Probiotic Derived from Kimchi, on Body Fat in Koreans 
with Obesity: A Randomized Controlled Study. Endocrinol Metab (Seoul). 2020 Jun;35(2):425-434.

Sanchez M, et.al A. Effect of Lactobacillus rhamnosus CGMCC1.3724 supplementation on weight 
loss and maintenance in obese men and women. Br J Nutr. 2014 Apr 28;111(8)

Kadooka, et.al. 2010Euro J Clin Nutr, 64, 636

27
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14. Reduction in the common cold

More than 15 studies on probiotics and reduction and treatment of common 
cold and influenza.  

2015 Cochran review: probiotics reduce cold frequency & duration  N=37270 (DB/RCT)

*Better than Vit C 

15. Prevention of COVID-19

16. Treatment adjunct of COVID-19 

28
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§ “Probiotic bacteria can hinder the adsorption process via directly binding to the virus 
and inhibiting entry into epithelial cells. 

§ Binding of probiotic bacteria to the epithelial surface can cause steric hindrance and 
block the virus’s attachment to the host cell receptor. 

§ Probiotic bacteria releases antimicrobial substances (such as bacteriocins, biosurfactants, 
lactic acid, hydrogen peroxide, nitric oxide, organic acids) and intestinal mucins from 
mucosal cells, which can effectively inhibit virus proliferation. 

§ Virus neutralized by secretory antibodies like IgA.
§ Kuljit Singh,Alka Rao, Probiotics: A potential immunomodulator in COVID-19 infection management, 

Nutrition Research, Elsevier, March 2021

30
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§ 212 subjects in 3 groups 

§ Double blind, RCT 

§ Given bb-12, L. casei, or placebo

§ Daily x 6 weeks 

§ After two weeks, given flu vaccine 

§ Vaccine specific Ig measured at 6 weeks 

§ Probiotic group much more robust response! 

§ These specific probiotics may improve immune response!!

31

§ Lactobacillus plantarum
§ When given to patients with IBS 
§ Significantly reduced their anxiety and improved 

their quality of life 

§ Bifidobacterium longum
§ Show to help depression, reduces cortisol, address 

obsessions, compulsions, paranoia, anxiety.

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

anxiety by changing the expression of GABA receptors

References at the end

32

§ Lactobacillus gasseri CP2305 during 12 weeks it was effective in recovering from fatigue and in 
relieving anxiety and depressed mood in 49 male university students and improved mental 
status and sleep quality in young students  exposed to chronic stress

33

http://geni.us/ulrmBA
https://optimallivingdynamics.lpages.co/optimal-biotics/
https://optimallivingdynamics.lpages.co/optimal-biotics/
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§ Irritable bowel syndrome =crampy pain, gassiness, bloating and 
changes in bowel habits. 

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

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

§ Guglielmetti:
§ Adequate relief reported in 47% (11% in placebo)
§ 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!)

35

nature
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§ Data from 3 RCTs involving 161 individuals with Alzheimer’s 
disease receiving Lactobacillus and Bifidobacterium strains 
showed no beneficial effect of probiotic supplementation on 
cognitive function with very low certainty of evidence. 

§ However, probiotic supplementation improved plasma 
triglycerides, vLDL, insulin resistance, and plasma 
malondialdehyde. No RCTs included synbiotic supplementation or 
assessed microbiota composition.

§ Current evidence regarding the use of probiotics and synbiotics 
for individuals with dementia is insufficient to support their 
clinical application
§ Jenifer F Krüger, et.al. Probiotics for dementia: a systematic review and meta-analysis of 

randomized controlled trials, Nutrition Reviews, Volume 79, Issue 2, February 2021, Pages 
160–170
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§ Spore-based probiotic supplementation was 

associated with:
§ 42% reduction in endotoxin 
§ 24% reduction in triglyceride in the post-prandial period 

§ Placebo subjects presented with a 36% increase in endotoxin 
§ Significant post-prandial reductions in IL-12p70, and IL-1β. 

Compared to placebo post supplementation.

§ McFarlin BK, et.al. Oral spore-based probiotic supplementation was associated with 
reduced incidence of post-prandial dietary endotoxin, triglycerides, and disease risk 
biomarkers. World J Gastrointest Pathophysiol. 2017;8(3):117-126. 

More than 30 different diseases have been studied and have shown benefit 
w minimal harm! 
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§ Rare in the esophagus

§ Rare in the stomach
§ primarily gram (+)
§ 102 - 104

§ 105 in the jejunum – primarily aerobes

§ 1010 – 1012 in the colon 
§ primarily anaerobes
§ 1000x more anaerobes than aerobes

39
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Lactobacillus species
§ L. acidophilus

§ L. plantarum
§ L. casei subspecies rhamnosus
§ L. brevis
§ L. delbreuckii subspecies bulgaricus 

Bifidobacterium species
§ B. adolescentis
§ B. bifidum
§ B. longum 
§ B. infantis

§ B. breve

§ Lactobacillus is the number one 
selling probiotic strain in the U S.

§ Of the types of bacteria within the 
microbiome, L. acidophilus only 
makes up a small fraction,

§ In a healthy human gut 
microbiome, there aren’t very 
high levels of L. acidophilus 

§ The main advantage of L. 
acidophilus to probiotic 
companies is that it is easy to 
culture, develop, and market  
commercially 
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§ Streptococcus salivarius ssp. thermophilus

§ Lactococcus lactis ssp. lactis

§ Lactococcus lactis s ssp. cremoris

§ Enterococcus faecium

§ Leuconostoc mesenteroides ssp. dextranicum

§ Propionibacterium freudenreichii

§ Pediococcus acidilactici

§ Saccharomyces boulardii 

41

§ FOOD

§ YOGURTS 

§ FERMENTED MILK/KIEFER 

§ Capsules, tablets, powders, gummies, liquids etc 

42
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Fermentation- the process where food is exposed to bacteria

§ Yogurt
§ Usually made from milk inoculated with Streptococcus

thermophilus and either Lactobacillus acidophilus or
Lactobacillus bulgaricus.

§ Available in all forms and flavors

§ I advise patients to stick to the low sugar/no fruit versions
for the most health benefits!

43

§Frozen Yogurt
§LaLoo’s Goat’s Milk Frozen Yogurt,

S. Thermophilus, L. Bulgaricus, L. Acidophilus and Bifidus.
§ Yogurt  Juice
§Goodbelly, organic fruit juice-based probiotic

beverage , contains L.Plantarum 299v, has effects on IBS
§Sauerkraut 

§ My opinion- great as an adjunct for C.diff treatment and prevention 

§Aged cheeses
§Gouda, cottage cheese, some cheddar 

44

§ Kombucha 

§ Probiotic rich cereals

Probiotic Digestive Wellness Cereal

§ Yakult Dairy Drink
§ Probiotic, cultured dairy beverage
§ Sold in single-shot containers that contain around

8 billion live and active Lactobacillus casei Shirota

45
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DUE TO-

§ Synergistic effect between components of foods and probiotic cultures.

§ The natural buffering of stomach acid by food also enhances the stability of consumed 
probiotics.

§ Dairy products containing probiotics provide a number of high nutrients: 
§ Calcium

§ Protein

§ bioactive peptides

§ Sphingolipids

§ conjugated linoleic acids

§ Vitamin D 

§ Incorporating foods containing probiotics into daily food choices can become a lifestyle 
habit

46

§ A prebiotic is a nondigestible component which beneficially affects the host 
by selectively stimulating the growth and/or activity of one or a limited 
number of colonic bacteria, thereby improving the health of the host

§An undigestable carbohydrate, i.e. dietary fiber, like inulin found 
gava fruit,  chicory and  artichoke

§Nutrients fermented by  “good” bacteria such as Bifidobacteria and 
Lactobacillus. 

§ Examples- insulin, garlic, onions, chicory root, Asparagus, whole wheat, rye, 
barley, Apples, inulin sources 

§ Yellow veggies boosts immune system 

47

§ Should not be hydrolyzed or absorbed in the upper part of G.I tract.

§ Should be a selective substrate for one or a limited number of potentially 
bacterial commercial to the colon culture protagonist.

§ Should be able to alter the colonic microflora towards a healthier composition 
or selectively stimulates the growth and or activity of intestinal bacteria 
associated with health and well being.

§ Should help increase the absorption of certain minerals such as calcium and 
magnesium.

§ Favorable effect on the immune system and provide improved resistance 
against infection.

48
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Short chain fatty acids (i.e. butyrate)   produced by fermentation of prebiotics:
-Increase the height of villi and depth of the crypts creating a more absorptive 

mucosa
-Strengthen tight junctions and thus prevent intestinal leakage =improved 

barrier function
-Increase secretion of mucous and the thickness of the mucosal barrier
-Associated with reducing colon CA, enhancing calcium absorption 
-Less constipation
- SCFAs Enter bloodstream and help regulate inflammation 

-Prebiotics shift the composition of the microbiome to favor lactic acid 
bacteria (Lactobacillus) which lowers the pH  and thus favors Firmicutes that 
produce butyrate and other SCFA

-Prebiotics are especially best targeted to 
infants in which the importance of  Bifidobacteria 
has been more firmly studied.

Dr. Ziegler

49
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§ Prebiotic strategy
§ Control or modify the GI tract  microbiome by starving “bad” 

bacteria and nourishing “good” bacteria
§ Giving a nutrient favored by probiotics will expand their 

populations and increase their residency in the GIT 

Those taking the prebiotic had a reduced tendency to pay 
attention to negative information, which is a key component of 
anxiety and depression.
§ They also had lower levels of stress hormone cortisol, which 

has also been connected to anxiety and depression.

Schmidt, et al., 2014, Journal of psychopharmacology

51
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§ Prebiotics feed the gut lining

§ Consume prebiotic fibers: 
§ Pectin, inulin, fructo-oligosaccharides, asparagus, 

garlic, onions, leeks, bananas
§ When gut microbiota ferment fiber, they release SCFA

which are used for gut microbial fuel. When your gut 
lining         

isn’t maintained by your gut bacteria, its barrier 
function is   

compromised.

§ Plant based diets INCREASE the presence of the good 
bacteria that help to ferment the prebiotics in fiber (wow!)

§ Ask patients about constipation! 

Fiber is the great stool 
“equalizer”

52

§ Your first patient asks about taking a probiotic…

53

§ What will the patient take/afford

§ APPROPRIATE DOSE – remember there are 3 trillion organisms in the gut 

§ Viable/survives in the GI tract 

§ Acid Stable 

§ Bile stable 

§ Safe 

§ Proven benefit 

§ Human origin 

§ Ability to adhere to get mucosa. 

Proven benefit 

--

? Lactobacillus 
bulgaricus found 
in yogurt but no 

proven benefit 

54
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§ Minimum Consumption: 100g of a probiotic food with 107 cfu/ g.

§ Most probiotics do not permanently adhere in the intestine, but 

exert their effects as they metabolize and grow during their 
passage through. 

§ Daily consumption of these bacteria is probably the best way to 

maintain their effectiveness

55

§ Lactobacillus plantarum given to patients with IBS 
§ significantly reduced their anxiety and improved 

their quality of life 

§ Bifidobacterium longum is present in the gut. 
§ Show to help depression, reduces cortisol, address 

obsessions, compulsions, paranoia, anxiety.

§ GABA: main inhibitory and relaxing neurotransmitter 
in the CNS
§ studies suggest that lactobacillus rhamnosus may 

reduce anxiety by changing the expression of GABA 
receptors

IMPORTANT –
Dose your probiotics in the BILLIONS! Why? 

56

§ Look for probiotics in the BILLIONS!

§ Look for strain names on the label!

Masters Formula 
Not an endorsement

Xymogen 

57
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Research emerging on potential health benefits of multiple probiotic strains as a health 
supplement as 

opposed to a single strain.

1. ProBio GI, Des Bio 

2. Acidophilus Pearls

Lactobacillus acidophilus, Bifidobacterium longum

3. Kyo-Dophilus

Lactobacillus acidophilus, Bifidobacterium bifidum, 

Bifidobacterium longum

4. Symprove live activated probiotic

Lactobacillus plantarum, Lactobacillus acidophilus, Lactobacillus Casei, 

var. Rhamnosus, Enterococcus faecium, all in active state not 

freeze-dried

58

§ Enteric coated, high dose capsules (billions)

§ Nutrition reviews 2018: 

§ Culture and culture-independent methods have established

that many of these microbes present in fermented dairy and 

nondairy foods do reach the GI tract. Studies have shown that 

consumption of yogurt and other fermented foods may improve intestinal           
and extraintestinal health and might be useful in improving lactose 
malabsorption,  treating infectious diarrhea, reducing the duration 
and incidence of respiratory infections, and enhancing immune and 
anti-inflammatory responses.

59
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61

Genova CDSA

62

§ Can be an unnecessary expense in 
those who do not require them.

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

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

§ Rare cases cause bloating, diarrhea, 
abdominal pain.

§ Severe pancreatitis (Lancet 2008)

§ Lactobacillus bacteremia- rare! 

§ Sometimes interact with 
immunosuppressive drugs leading 
to life threating conditions. 

63
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§More than 60 human studies since 2008
§Many RCTs/DB

§60 strains evaluated 

§No morbidity 

64

§ Probiotics and COVID

§ Probiotics and weight loss, w FMT 

§ Probiotics and autism, with/ without FMT 

§ Chronic pain 

§ Decreased frequency of dialysis 

§ Mitochondrial function ‘antiaging’

§ Inflammatory disease 

§ Vaccine enhancement 

Tune into a future AAPA 
meeting for new 
probiotic uses! 

65

1. In RCTs & meta-analysis, Probiotics have been shown to reduce the 
amount of antibiotic associated diarrhea TRUE

2. In RCTs & Meta-analysis, Prebiotics have been shown to reduce the 
amount of antibiotic associated diarrhea FALSE 

3. All patients can benefit from probiotic use in a capsule form. FALSE 

4. In patients with significant immune deficiency, probiotics may be 
harmful. TRUE

5. Cardiology PAs use probiotics for cholesterol and blood pressure 
lowering abilities. TRUE

6. The best probiotics are refrigerated to preserve potency. FALSE 

7. Most probiotic prescribing is not supported by RCTs  TRUE 

8. The most expensive probiotics are the highest quality  FALSE 
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§ Probiotics are beneficial when used correctly 

§ Not all patients need probiotics 

§ Encourage patients to eat their  probiotics 

§ Remind patients: 
§ They need 30 gm of fiber a day

§ “You are what you eat” – eating healthy helps address the three  leading causes of deaths—
cardiovascular disease, cancer and type 2 diabetes — can be largely preventable, and including 
probiotics can help! 

§ LOOK FOR 
§ Lactobacillus (firmicutes)

§ Bifidobacterium (actinobacteria) Doses should be in the BILLIONS! 

§ Not all probiotics are the same 

§ For antibiotic associated diarrhea, any strain will work, just pick the correct dose

§ We desperately need more double blind &  RCTs 

§ Combine with prebiotics! 
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§ Consume prebiotic fibers: 
§ Pectin, inulin, fructo-oligosaccharides, asparagus, 

garlic, onions, leeks, bananas

§ Eat fermented foods:  
§ Kombucha, fresh sauerkraut, kimchi

§ Take probiotics
§ Lactobacilli (multiple species)
§ Bifidobacteria (multiple species)
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§Remember you are not alone & you are what you 
eat! 

§ I hope you come to share my excitement for safe, 
affordable and logical use of probiotics

§Stay tuned for future AAPA gut microbiome topics! 
§Any questions or comments?
§ Jerry Simons
§ Gerald.simons@stonybrook.edu
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