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OUR TOPIC IS VERY LARGE
OUR GOAL IS LIMITED

• To give you a foundation to understand clinically-available products that are labeled “Probiotics”

• To understand how these products (and organisms) differ from commensal gut bacteria

• To understand how they are manufactured, labeled, packaged, stored, doses: and why this matters

• To overview the Efficacy data on GI-related outcomes and summarize the future potential of probiotic 
Therapies.



THE USE OF LIVE CULTURES TO ALTER 
MICROBIOTA AND AFFECT HUMAN 
HEALTH IS NOT A NEW CONCEPT



TODAY- PROBIOTICS HAVE GONE “VIRAL”



BEFORE WE START: DEFINING 
TERMS

• It is important to note that while Probiotics Strains may be 
the same species as those found in the Human GI tract: 
Normal Commensal organisms are not Probiotics, and 
Probiotics are not commensal organisms!

• Important for understanding

• The regulatory framework of Probiotics- Internationally  

• The therapeutic potential and limitations of Probiotics

• The differences between Fermented food organisms and 
“added” probiotics in Functional Foods



IPA GUIDELINES

• Generic Definition (WHO etc.): “live microorganisms that, 
when administered in adequate amounts, confer a health 
benefit on the host”

• This Does Not include:
• Food-borne bacteria (e.g., dirt of vegetables) 
• or Fermented foods with naturally-occurring or starter 

cultures
• **-May include some strains added to fermented foods 

after Pasteurization (e.g., strains added to yogurt/Kefir as 
probiotics)



FERMENTED FOODS: 
ARE THEY PROBIOTICS?

• Simple answer: NO

• Fermented foods contain natural (or added) cultures designed to digest the 
food during Fermentation (creating organic acids and other byproducts)

• These organisms are often absent from the consumed product (mostly due to 
storage and packaging)

• Few controlled trials of Fermented foods have been performed to document 
their Traditional Benefits



SOME COMMON 
FERMENTED 
FOODS AND 

THEIR 
ORGANISMS



FERMENTED FOODS SHOULD BE 
ENCOURAGED FOR PATIENTS.

(BUT THEY SHOULD NOT BE USED AS A 
THERAPEUTIC SUBSTITUTE FOR PROBIOTICS)



EXTREMELY FEW STRAINS OF 
BACTERIA CAN BE CALLED A 

“PROBIOTIC”

From: Guilliams TG. Functional Strategies for the Management of Gastrointestinal Disorders (Point Institute, 2016)
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COMMON SPECIES OF 
PROBIOTICS (1)
(LACTOBACILLI)

Species Recently published health claims with references (strain specific date is noted where available)
L. rhamnosus Reduction of viral-associated pulmonary damage (L. rhamnosus CRL1505) [37]; prevention and reduction of severity of atopic dermatitis in children (L. 

rhamnosus GG) [108]; reduction of risk for developing allergic disease (L. rhamnosus GG) [109], (L. rhamnosus HN001 [110]; anti-diabetic potential 
(various strains from human infant faecal samples) [111]; prevention of necrotizing enterocolitis in newborns (L. rhamnosus GG) [112]; prevention or 
treatment of bacterial vaginosis (L. rhamnosus GR-1) [113]; aid in weight loss of obese women (L. rhamnosus CGMCC1.3724) [114]; treatment of 
acute gastroenteritis in children (L. rhamnosus GG) [115]; reduction of risk for rhinovirus infections in preterm infants (L. rhamnosus GG and L. 
rhamnosus ATCC 53103) [116]; protection of human colonic muscle from lipopolysaccharide-induced damage (L. rhamnosus GG) [117]

L. acidophilus Treatment of travellers’ diarrhoea [39]; reduction of hospital stay of children with acute diarrhoea [118]; antifungal activity (L. acidophilus ATCC-
4495) [119]; prevention or treatment of bacterial vaginosis [113]; treatment of C. difficile-associated diarrhoea [119]; reduction of incidence of febrile 
urinary tract infections in children [120]; reduction of irritable bowel syndrome symptoms [121].

L. plantarum Prevention of endotoxin production [35]; antifungal activity (L. plantarum NRRL B-4496) [119] reduction of irritable bowel syndrome symptoms [121].
L. casei Treatment of functional constipation in adults (L. casei Lcr35 and L. casei Shirota) [43]; treatment of C. difficile-associated diarrhoea [122]; restoration 

of vaginal flora of patient with bacterial vaginosis (L. casei Lcr35) [123]; reduction of irritable bowel syndrome symptoms [121]; reduction of diarrhoea
duration of antibiotic-associated diarrhoea in geriatric patients (L. casei Shirota) [124]; immunomodulatory mechanisms (L. casei Shirota) [125]; 
improvement of rheumatoid arthritis status (L. casei 01) [126]; protection against Salmonella infection (L. casei CRL-431) [127]; prevention of 
Salmonella-induced synovitis [128]; treatment of intravaginal staphylococcosis (L. casei IMV B-7280) [129].

L. delbrueckii 
subsp. 
bulgaricus

Antibiotic resistance of yogurt starter culture [130]; enhancement of systemic immunity in elderly (L. delbrueckii subsp. bulgaricus 8481) 
[131]; antibacterial action against E. coli [132]; modulation of brain activity [133].

L. brevis Protective role in bile salt tolerance (L. brevis KB290) [134]; reduction in plague acidogenicity (L. brevis CD2) [135].
L. johnsonii Impact on adaptive immunity for protection against respiratory insults [136]; reduction of occurrence of gastritis and risk of H. pylori 

infection (L. johnsonii MH-68) [137]; inhibition of S. sonnei activity (L. johnsonii F0421) [138]; treatment of perennial allergic rhinitis in 
children together with levocetirizine (L. johnsonii EM1) [139]. 

L. fermentum Prevention or treatment of bacterial vaginosis (L. fermentum RC-14) [113]; blockage of adherence of pathogenic microorganisms on 
vaginal epithelium [140]; antistaphylococcal action (L. fermentum ATCC 11739) [141]; potential for reduction of insulin resistance and 
hypercholesterolemia (L. fermentum NCIMB 5221) [142].

L. reuteri Reduction of low-density lipoprotein cholesterol (L. reuteri NCIMB 30242) [71]; treatment of acute gastroenteritis in children [115]; 
reduction of diarrhoea duration in children (L. reuteri ATCC 55730) [143]; management of infant colic (L. reuteri ATCC 55730 and L. 
reuteri DSM 17938) [144]; reduction of onset of gastrointestinal disorders in infants (L. reuteri DSM 17938) [145]; reduction of 
frequency of proven sepsis, feeding intolerance and duration of hospital stay in preterm infants (L. reuteri DSM 17938) [146].

Int J Environ Res Public Health. 2014 May; 11(5): 4745–4767. 



COMMON SPECIES OF 
PROBIOTICS (1)

(BIFIDOBACTERIUM)

B. infantis Reduction of irritable bowel syndrome symptoms [122]; reduction of necrotizing enterocolitis in preterm infants 
[147,148,149].

B. animalis subsp. lactis
Treatment of functional constipation in adults (B. animalis subsp. lactis DN-173 010) [43]; reduction of incidence of febrile 
urinary tract infections in children [121]; modulation of brain activity [133]; reduction of necrotizing enterocolitis in 
preterm infants [147]; reduction of total microbial counts in dental plaque (B. animalis subsp. lactis DN-173 010) [150]; 
reduction of total cholesterol (B. animalis subsp. lactis MB 202/DSMZ 23733) [151]; reduction of risk of upper 
respiratory illness (B. animalis subsp. lactis BI-04) [152].

B. bifidum Reduction of hospital stay of children with acute diarrhoea [118]; reduction of necrotizing enterocolitis in preterm 
infants [148,149]; reduction of total cholesterol (B. bifidum MB 109/DSMZ 23731) [151].

B. longum
Prevention and treatment of necrotizing enterocolitis in newborns [51]; reduction of radiation induced diarrhoea [52]; 
reduction of necrotizing enterocolitis with Bifidobacteria cocktail (B. breve, B. infantis, B. bifidum, B. longum) [149]; 
reduction of irritable bowel syndrome symptoms [122]; treatment of gastrointestinal diseases (B. longum CMCC P0001) 
[153]; perinatal intervention against onset of allergic sensitization (B. longum CCM 7952) [154].

B. breve Prevention and treatment of necrotizing enterocolitis in newborns [51]; reduction of necrotizing enterocolitis with 
Bifidobacteria cocktail (B. breve, B. infantis, B. bifidum, B. longum) [149]; reduction of cholesterol (B. breve MB 113/DSMZ 
23732) [151].

Int J Environ Res Public Health. 2014 May; 11(5): 4745–4767. 



COMMON SPECIES OF 
PROBIOTICS (1)

(OTHER)

Saccharomyces
(Yeast)

S. boulardi Treatment of travellers’ diarrhoea [39]; treatment and reduction of diarrhoea duration 
regardless of cause [7,33,56,57,58]; treatment of irritable bowel syndrome [59]; treatment of 
moderate ulcerative colitis [60,61]; treatment and reduction of recurrent pseudomembrane 
colitis infection caused by C. difficile [62]; treatment of acute gastroenteritis in children [115].

Lactococcus

L. lactis subsp. lactis Treatment of antibiotic-associated diarrhoea [33]; adhesion to vaginal epithelial cells (L. lactis
subsp. lactis KLDS4.0325) [65]; nisin production (L. lactis subsp. lactis CV56) [66]; modulation 
of brain activity [133]; antimicrobial activity against C. difficile [155]; antimicrobial and 
probiotic properties (L. lactis subsp. lactis ATCC 11454) [156]. 

Enterococcus
E. durans Antibiotic and antioxidant activity (E. durans LAB18s) [70], adherence to colonic tissue and 

anti-inflammatory activity [157].
E. faecium Treatment of antibiotic-associated diarrhoea [34]; efficient animal probiotic [73].

Streptococcus S. thermophilus Reduction of irritable bowel syndrome symptoms [122]; antibiotic resistance of yogurt starter 
culture [130]; reduction of necrotizing enterocolitis in preterm infants [147,148].

Pediococcus P. acidilactici Pediocin production with antimicrobial and probiotic properties (P. acidilactici UL5) [156]; 
bacteriocin production [158]; elimination of H. pylori infections (P. acidilactici BA28) [159].

Leuconostoc L. mesenteroides Leucoin production, probiotic profile (survival at low pH, in presence of bile salts, in presence 
of pepsin) (L. mesenteroides B7) [160].

Bacillus

B. coagulans Treatment of antibiotic-associated diarrhoea [34,42], treatment of bacterial vaginosis (B. 
coagulans ATCC PTA-11748) [161]; immunological support (B. coagulans GandenBC30) [162]; 
prevention of caries in children [163].

B. subtilis Efficient animal probiotic [74,75]; treatment of diarrhoea and aiding in H. pylori eradication (B. 
subtilis R0179) [76]; production of nitric oxide [164].

B. cereus Efficient animal probiotic (B. cereus NVH75/95) [80].

Escherichia

E. coli Nissle 1917 Treatment of functional constipation in adults [43]; treatment of inflammatory bowel disease 
[83]; treatment of gastrointestinal disorders [84]; pro-inflammatory potential [165]; prevention 
of surface ocular diseases [166]; reduction of Salmonella enterica Typhimurium intestinal 
colonization by iron competition [167].

Int J Environ Res Public Health. 2014 May; 11(5): 4745–4767. 



• Has the strain been characterized for the purpose of assigning an unambiguous genus and species name using currently 
accepted methodology? 

• Has the strain genome been sequenced? 
• Is the strain genome free of genetic elements encoding virulence factors and/or toxins associated with pathogenicity?
• Is the strain genome free of functional and transferable antibiotic resistance gene DNA?
• Does the strain produce antimicrobial substances?
• Has the strain been genetically modified using rDNA techniques?
For strains to be used in human food: 
• Do the expressed product(s) that are encoded by the introduced DNA have a history of safe use in food?
• Was the strain isolated from a food that has a history of safe consumption for which the species, to which the strain 

belongs, is a substantial and characterizing component (not simply an 'incidental isolate')?
• Has the species, to which the strain belongs, undergone a comprehensive peer-reviewed safety evaluation and been affirmed 

to be safe for food use by an authoritative group of qualified scientific experts?
• For strains to be used in human food: Do scientific findings published since completion of the comprehensive peer-reviewed 

safety evaluation cited in question 9a continue to support the conclusion that the species, to which the strain belongs, is safe
for use in food?

• Does the strain induce undesirable physiological effects in appropriately designed safety evaluation studies?



PROBIOTICS ARE NOT 
COMMENSAL

• Probiotic strains should be 
thought of as highly 
domesticated cousins of a 
very small fraction of the 
total gut “Wild-type” 
microbiota 

• They function as part of the 
temporary or transient 
microbiota when consumed 
by humans.



RE-INOCULATE?

• This “R” of the 4R program is a bit misleading: 

• Commercially prepared probiotics are originally may be derived/isolated from a Human source 
(though most are not)

• They are selected for many reasons, one of which is that they can be grown in commercial 
preparations

• Commercially prepared probiotics are temporary residents of the gut (Perhaps a month or so) 
and rarely multiply in the GI

• They have a transient effect.



DOES THE ORIGINAL SOURCE 
MATTER?

• While many marketers of Probiotics claim that human-
derived strains are required or have proven benefits that 
differ from those derived from animals, soil, dairy etc.-
there is no evidence to suggest this is true

• The lifecycle of many organisms would have permitted 
isolation from several potential sources- the source used is 
most often the one best characterized in a culture 
collection- even if isolated from another source later on.

• Commercial Probiotics are highly domesticated versions-
regardless of their original source





MEASURING 
CELL 

VIABILITY-
WHEN ARE 

CELLS 
“ALIVE”

• The current International Standard comes from 
plating bacteria: CFU (Colony forming Unit). This 
requires that the organism can be plated at various 
dilutions and individual colonies counted.

• New technologies are challenging the notion that 
viable cells will always form colonies from a single 
cell (fluorescent measure of membrane viability)

• VBNC “viable but not culturable”- should we be 
using a different way to measure viability?

Davis C. Enumeration of probiotic strains: 
Review of culture-dependent and alternative 
techniques to quantify viable bacteria. J Microbiol
Methods. 2014 Aug;103:9-17.



STABILITY- KEY TO DELIVERING LIVE 
ORGANISMS

• Select appropriate strains (not all “real world” strains 
work as probiotics)

• Ability to withstand HCL, Bile, enzymes, etc.

• Growth and Preparation of probiotic to withstand 
freeze-drying.

• Manufacturing  to protect strains from light, heat, 
moisture. 

• Formulated to meet label claim at room temperature 
(Overage needed at time of manufacturing)

• Refrigeration of unopened product will extend shelf life-
but may compromise opened product (moisture)



CRYOPROTECTANTS ARE OFTEN ADDED TO 
PROTECT THE CELL DURING THE FREEZE-

DRYING PROCESS

1. Add protectant
2. Freeze
3. Dry under vacuum

• primary drying
• secondary drying

22

Cell Membrane

Add 
Protectant

1.

Freeze
2.

Primary
Drying

3a.
Secondary

Drying

3b.

Water

Ions

Protectant

Ice



PROTECTANT TECHNOLOGY 
PROVIDES SUPERIOR 

PROBIOTIC STABILITY AT RT
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REFRIGERATION AND PROBIOTICS

• all probiotics will have a longer shelf-life (when measured by CFU) if they are 
refrigerated during Pre-use storage

• Products designed for non-refrigeration will have an overage built-in (should be 
based on historical data)

• Some products will claim enumeration at time of manufacturing only- these 
should only be used if refrigerated through entire storage

• Refrigerating opened bottles may result in condensation and should not be 
considered safe from degradation. 

Solution:
Manufacturer: Make small batches more 
frequently
Provider/Supplier: Keep inventory fresh
Consumer: Buy one or two months supply 
and use immediately



LABELING INFO CAN DIFFER

• Packet product containing 200 
billion CFU

• At the time of manufacturing (no 
overage for shelf life)

• Each strain and amount is listed



LABELING INFO CAN DIFFER

• Synbiotic- Includes both 
Probiotics and Prebiotic 
(FOS)

• Here the term “CFU” is 
not used- though 
footnote says 
“Organisms”

• Amount determined at 
time of manufacturing-
(No overage to reach 
expiration). 



LABELING INFO CAN DIFFER

• Synbiotic- Includes both Probiotics and 
Prebiotic (inulin)

• Probiotic (Proprietary) Blend (should be 
listed In order of amount)

• No strain numbers



LABELING INFO CAN DIFFER

• Synbiotic- Includes 
both Probiotics and 
Prebiotic

• Probiotic Blend- in 
Mg, not CFU

• Note that spore 
“Probiotic” is  not 
listed with other 
probiotics

• No strain numbers



“LIVE MICROORGANISMS THAT, WHEN 
ADMINISTERED IN ADEQUATE AMOUNTS, 

CONFER A HEALTH BENEFIT ON THE HOST”

• Ignoring the Debate about the meaning of 
“Live”…….What does it mean to “confer a health 
benefit” ? And 

• What are “Adequate Amounts” of a probiotic?

The Controversies are Just Beginning



PROBIOTICS MUST “CONFER A 
HEALTH BENEFIT”

• What level of evidence is needed to determine if a 
particular species or strain of bacteria confers a health 
benefit?

• What biomarker or outcome should be used?

• Who determines this threshold (FDA, TGA, WHO, EFSA, 
IPA)?



THERAPEUTIC USES OF 
PROBIOTICS

(ARE THESE ALL EVIDENCE-BASED?)



DO THEY FUNCTION LIKE COMMENSALS?

• Probiotics have profound interaction with the host immune 
system, allow for alterations in other commensal species, 
provide metabolic activities and more… 



SOME DEAD PROBIOTIC STILL “WORK”



PROBIOTICS AND DENDRITIC CELL 
SIGNALING



PATTERN RECOGNITION 
RECEPTORS

Nucleotide‐binding/Oligomerization Domain (NOD)
Toll‐like Receptors (TLR)



SELECTING THE “RIGHT” STRAIN



LEVELS OF BENEFIT: STRAIN SPECIFICITY

Strain-specific data are almost 
always by “default”- as 
majority of studies do not use 
alternative strains from same 
species or even other species 
for controls. Strain-specific 
often means our data is 
limited to this strain and it had 
a positive effect.



COMPREHENSIVE STRAIN APPROACH

16S rDNA sequence relationship of common probiotic strains



WHAT IS THE RIGHT DOSE?



• Consist of equal amounts 
of Lactobacillus acidophilus, 
Lactobacillus paracasei
Bifidobacterium lactis (2 
strains)

• Low dose: 4.2 Billion

• “High dose”: 17 Billion

• Taken 2 hr after 
breakfast/antibiotic





50 VS 100 BILLION FOR AAD AND C.DIFF



SIGNIFICANTLY LESS AAD INCIDENCE AND 
C.DIFF DIARRHEA WITH 100 BILLION CFU



CAN THE DOSE OF PROBIOTIC 
CHANGE THE IMMUNOLOGICAL 

SIGNAL?



CHANGES IN DENDRITIC CELL GENE 
EXPRESSION

MOI of 10
MOI of 
0.01

Down regulated (Grey)
Up regulated (Black)



QRT-PCR ANALYSIS OF TARGET GENES 
EXPRESSION IN DCS AFTER CONTACT 

WITH THE PROBIOTIC LCR35.



• Maturation of 
human mo-DCs 
after exposure to 
a range of L. 
rhamnosus Lcr35 
concentrations.

• A: Markers of  
high density 
surface 
molecules 

• B: Markers of low 
density surface 
molecules



HIGH DOSE PROBIOTICS- HUMAN STUDIES 
FOR GI-RELATED OUTCOMES



TAKE WITH FOOD OR WITHOUT?

• Enumeration only possible in “model” GI 
tract

• HPMC-Veggie Cap

• 5 billion CFU (1:1:1:o.4) of

• L. helveticus 

• L. rhamnosus

• B. longum

• S. boulardii

• Benef Microbes. 2011 Dec 1;2(4):295-303



STUDY DESIGN

• Effect of time 

• Two capsules were added to the stomach vessel of the in vitro Digestive System (IViDiS) model 30 minutes 
before, during, or 30 minutes after a breakfast meal consisting of a portion of oatmeal (32 g of oat flakes –
cooked with 175 ml of water) and 250 ml of milk (1% milk fat (MF); When the probiotics were given 30 
minutes before the breakfast meal, the capsules were added with 125 ml spring water. Each situation was 
repeated four times.

• Effect of food/beverage

• Two capsules were added, with 500 ml of either milk (1% MF), oatmeal-milk gruel (same as above), 500 ml 
apple juice (pH 3.5 and contained no preservatives) or 500 ml spring water to the IViDiS. Each situation 
was repeated four times. 



• Survival is only marginally 
better when consumed 30 
minutes before the meal.

• Bifido more susceptible

• S. boulardii less vulnerable
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• Milk, or buffering 
liquid/food preserves 
viability over water or 
juice alone.



WHAT THIS STUDY MAY SUGGEST:

• Probiotics may survive slightly better when consumed 30 min before a meal (compared to 30 minutes 
after)

• This difference is much less significant than non-compliance

• Milk (or perhaps fat or buffering) appears to protect probiotics when consuming probiotics on an empty 
stomach- whereas water and apple juice are less protective.

• Taking probiotics regularly may offset these dose-to-dose differences. 



DO PROBIOTICS CHANGE MEASURES OF 
GUT MICROBIOME (TEST)

• Surprisingly few studies have looked into this

• Most labs tell us that the common dose of a probiotic strain cannot be 
detected on stool analysis (mostly plated analysis)

• DNA approaches have not been systematically studied



• 20 healthy subjects

• 4 billion cfu B. Longum + 1 
billion cFU L. Rhamnosus

• 10 consumed probiotics (Sache) 
30 min before Breakfast

• 10 consumed Probiotics 30 
minutes after breakfast

• One month continuous use

• Stool samples tested using 
plating and quantitative PCR for 
species presence and overall 
species diversity



BIFIDOBACTERIUM LONGUM
QUANTIFICATION IN STOOL

World J Gastroenterol.Apr 21, 2017; 23(15): 2696-2704



LACTOBACILLUS RHAMNOSUS
QUANTIFICATION IN STOOL

World J Gastroenterol.Apr 21, 2017; 23(15): 2696-2704



PHYLUM-LEVEL CHANGES OVER TIME

There were no statistical differences in measures of microbiota diversity in 
these subjects taking probiotics





DIFFERENCES BETWEEN STOOL MICROBIOME AND GI  MICROBIOMES



HOST FACTORS AFFECT PROBIOTIC 
FUNCTION

• They defined subjects that are “Permissive” or “Resistant” to Probiotic Strains based on

• Pre-Supplementation Commensal Microbiota

• Species in low abundance in a given region, were more permissive to similar probiotic strains

• Host immune System Function

• Digestive Functions

• Xenobiotic Metabolic Pathways

• Measures of metabolites and Probiotics in the Stool did not predict Metabolic function or colonization elsewhere in 
the GI tract



THERAPEUTIC USES FOR PROBIOTICS ARE 
CONSIDERED FOR NEARLY EVERY GI-
RELATED (DYSBIOTIC) CONDITION 

• Constipation

• diarrhea (traveler’s, AAD, CDAD)

• IBS/Sibo

• IBD

• Candida

• H.pylori

• Gerd

• Intestinal Permeability



PROBIOTICS FOR 
ANTIBIOTIC-ASSOCIATED DIARRHEA

• One of the most consistently positive area of clinical benefit- Numerous 
Published Reviews

• Associated with most strains and most doses

• Data supports higher doses for better outcomes

• Saccharomyces Boulardii- Strong data alone or in combination with Lacto. And 
bifido Strains



PROBIOTICS FOR IBD

• Consistent difference between Crohn’s and UC

• Few studies have shown positive results with Crohn’s- Some Limited benefit with S. boulardii
and combo strains.  

• Numerous positive studies with UC

• E.coli Nissle 1917 (not approved in US- but available in elsewhere)

• High dose blend (VSL#3) numerous positive studies

• Prebiotics/Fiber can be helpful in some subjects, though others have exacerbating symptoms when using Fermentable fibers



REFERENCE FOR IBD STUDIES



PROBIOTICS FOR IBS: LOTS OF CONFUSION

• Over 50 clinical trials have been performed

• Over 10 systematic reviews published

• No consensus on benefit, strains, doses!

• Likely due to complexity of diagnosis and the differing etiologies lumped together with 
Rome criteria, presence of sibo, Gut-Brain issues etc.

• What we know:

• Probiotics are Safe in most subjects with IBS

• The same strain (or combo) will not work in all subjects with an ibs diagnosis

• Symptom improvements may diminish over time (esp. in IBS-M)

• Positive outcomes have been seen at both low and high dose



PROBIOTICS FOR CANDIDA

• Oral probiotics have been used to reduce candida overgrowth in the GI as well as 
mouth and vagina with some success

• Direct application has also been successful for candida vulvovaginal candidiasis (not 
supplement in U.S.)



PROBIOTICS: POSSIBLE CONCERNS

• Safety (Rare concerns usually in gravely sick/immunocompromised individuals)

• D-Lactate Issues (little documentation)

• Histamine (Anecdotal reports, but no published Data)

• Probiotic Use during antibiotic use is encouraged, will not diminish effect of antibiotic, may limit viability of 
probiotic- consider including S. boulardii with mixed strain product.



GENETICALLY-ENGINEERED PROBIOTICS



REGULATORY FUTURE OF NEW 
“PROBIOTICS”

• New Bacteria isolated from human GI tract are often deemed Biologics

• Few new strains have gone Through NDIN process for Dietary supplement use

• Medical Foods….



Who Knows What is Around the Corner Next.

Thank You


