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Disclosures over last 2 years

 ISAPP – 2023 executive science officer
 Danone NA – advisory board
 Pepsico – consulting
 Sanofi – speaking fee



Learning objectives

 Define postbiotics and contrast with probiotics, prebiotics, and 
synbiotics 

 Why we might expect dead microbes to have a health benefit
 Understand how fermented foods might deliver postbiotics



The microbiome and its role in health is all the rage

Healthline Harvard Health Blog Cleveland Clinic 

The big question is – can we modify the microbiome and improve health?



Conventional thinking: 
But…do we know that the microbiota CAUSES these 

conditions?
No 

Do we know how to change the composition of the 
microbiota to reverse progression of these conditions? 

No 

https://doi.org/10.1021/acs.chemrev.2c00431
Chem. Rev. 2023, 123, 31−72; Aggarwal, et al 2023

Can we modify the microbiome and improve health?

“One of the most controversial issues 
in microbiome research is the 
definition of a ‘healthy’ human

microbiome. This concept is 
complicated by the microbial 

variability over different spatial and 
temporal scales along with the 
challenge of applying a unified 

definition to the spectrum of healthy 
microbiome configurations.”

https://doi.org/10.1038/s41579-024-01107-0 

https://doi.org/10.1038/s41579-024-01107-0


Diet – including biotics - is one tool to impact the microbiome

Prebiotics

Postbiotics

Probiotics

Synbiotics

(NOT symbiotic)

‘Biotics’ family of substances

The challenge is to focus on the health endpoint, 
rather than the microbiota-mediated mechanism

The newest of 
the ‘biotics’



ISAPP Definitions

Probiotic
Live microorganisms that, when administered in adequate 
amounts, confer a health benefit on the host 
Hill et al., 2014

Live microbes 
that confer a health benefit

Prebiotic
A substrate that is selectively utilized by host microorganisms 
conferring a health benefit on the host 
Gibson et al., 2017

Food for microbes residing in 
the host 

that confers a health benefit

Synbiotic

A mixture comprising live microorganisms and substrate(s) 
selectively utilized by host microorganisms that confers a 
health benefit on the host 
Swanson et al., 2020

A mixture of one or more 
probiotics plus prebiotics 

that confers a health benefit

Postbiotic
Preparation of inanimate microorganisms and/or their 
components that confers a health benefit on the host
Salminen et al., 2021

Non-viable microbes or 
microbial fragments with or 

without metabolites 
that confer a health benefit

Definitions broad enough to support innovation
Do not restrict:

Host (not just humans), regulatory category (not just foods), site of action 
(not just gut), mechanisms of action (not just microbiota modulation)

Simple conceptualization

Safety for 
intended use 

implied for all 
definitions

https://www.nature.com/articles/nrgastro.2014.66
https://www.nature.com/articles/nrgastro.2017.75
https://www.nature.com/articles/s41575-020-0344-2
https://www.nature.com/articles/s41575-021-00440-6


Postbiotics

130,000 article accesses to date
https://www.nature.com/articles/s41575-021-00440-6

670,000 article accesses for all four “Biotics” papers combines

https://www.nature.com/articles/s41575-021-00440-6


Focus of postbiotics is on dead microbes and microbial cellular components
Metabolites - vitamins, SCFA, antibiotics, etc - not required but may be active 

components of a postbiotic
Purified metabolites are not ‘postbiotics’



Postbiotic criteria

 Confirmed health benefit
 Label claims must match clinical trials – endpoints, study 

populations, etc



Postbiotic criteria

 Derived from well-characterized microbes
 Defined to the strain level
 Known genomic sequence



Postbiotic criteria

 Well-defined parameters for preparation
 Changes in preparation could change biological activity of 

postbiotic



Postbiotic criteria

 Safe for the intended use



Postbiotics are not…

https://isappscience.org/wp-content/uploads/2021/05/Postbiotics_FINAL.pdf 

https://isappscience.org/wp-content/uploads/2021/05/Postbiotics_FINAL.pdf


Some have disagreed with the ISAPP definition…

Key objection to the ISAPP definition:

Metabolites vs dead cells

Postbiotic: Post (after) biotic (life) (Not ‘from life’)

This is an emerging field - now is the time to develop 
consensus around a definition



Advantages to postbiotics

 Perceived safety compared to probiotics: absence or very 
small number of live microbes – opportunistic 
infections, transfer of antibiotic resistance genes 

 Stability: don’t need to keep microbes alive through 
storage

 Cold chain may not be needed: increased geographical 
distribution options



Mechanisms for 
postbiotics more 
limited than for 

probiotics

Figure from:

Evidence-based use of 
probiotics, prebiotics and 
fermented foods for 
digestive health

March 2021, Today’s 
Dietitian

http://viewer.zmags.com/
publication/c85ca1bd#/c
85ca1bd/1 

http://viewer.zmags.com/publication/c85ca1bd#/c85ca1bd/1
http://viewer.zmags.com/publication/c85ca1bd#/c85ca1bd/1
http://viewer.zmags.com/publication/c85ca1bd#/c85ca1bd/1


Postulated mechanisms of postbiotics

https://www.nature.com/articles/s41575-021-00440-6
Fig 4, Salminen et al. 2021 

https://www.nature.com/articles/s41575-021-00440-6


Same strain – live or dead

At the end of treatment, significantly improved compared 
with placebo: health-related quality of life, IBS symptom 
scores, and global symptom relief.



Postbiotics in infant nutrition

 Systematic review through March 2019 of RCTs
 Children <5 years
 Prevent or treat CIDs
 7 RCTs/1740 children met inclusion criteria (not many studies)
 Heat-killed L. acidophilus LB ↓ duration of acute diarrhea (↓20 hrs)
 Heat-killed L. paracasei CBA L74 ↓ risk diarrhea (RR 0.51), pharyngitis (RR 

0.31), laryngitis (RR 0.44)

“There is limited evidence to recommend the use of specific postbiotics for treating 
pediatric diarrhea and preventing common infectious diseases among children.”

2020



 9 RCTs, 2065 subjects
 No impact on SAEs, daily weight 

gain, total gain in body length and 
daily head circumference gain

 No impact on infantile colic, 
flatulence, diarrhea, vomiting, 
abdominal pain and gastrointestinal 
disorders 

“Our study provides evidence that the addition of 
postbiotics to infant formula is safe but not 

effective.”

Pediatric Research (2024) 95:43–51; https://doi.org/10.1038/s41390-023-02813-w 

https://doi.org/10.1038/s41390-023-02813-w


Lack of harmony in what 
is defined as a ‘postbiotic 
intervention':

Fermented formula

Prebiotics

Postbiotics – but how 
defined?



Pasteurized Akkermansia muciniphila

Compared to placebo:
• Improved insulin sensitivity (+28.62 ± 7.02%, P = 0.002)
• ↓ insulinemia (−34.08 ± 7.12%, P = 0.006)
• ↓ plasma total cholesterol (−8.68 ± 2.38%, P = 0.02)
• ↓ body weight (−2.27 ± 0.92 kg, P = 0.091)

Pilot study, insufficient power for clinical endpoints, but interesting findings 
with novel microbe



Summary of postbiotic efficacy trials in adults populations 
– through 2021

See Table 2



Clinical endpoints 
of recent (2022-
2025) postbiotic 
studies

RCTs

Postbiotics as defined as 
inactivated  microbes (not 
metabolites)

Registered trials

 Cardiometabolic markers in obese subjects*
 Diarrhea in subjects with chronic diarrhea*
 GI symptoms and mood*
 GI symptoms
 IBS (compared to live probiotic)*
 H. pylori eradication with antibiotics*
 Muscle strength in elderly*
 Acid reflux*
 Cold symptoms*

*improvement compared to control/placebo



Postbiotic medicinal products

Anti-diarrheal heat-killed L. acidophilus LB
Immunomodulatory lysozyme lysate 

of L. bulgaricus LB51

Immunomodulatory - gut microbiome balance
dried yeast fermentate Bacterial antigens obtained from S. pneumoniae 

type 3, S. pyogenes group A, B. catarrhalis, S. 
aureus, H. influenzae type b and K

Postbiotic foods?



Probiotic storage at 25C

12 
Months

240

2 log 
cycle 
drop

1 log cycle 
drop

90% of 
“probiotic” is 

dead cells after 
12 months

99% of 
“probiotic” is 

dead cells after 
24 months

Slide courtesy of Dr. Gabriel Vinderola

Postbiotics expand our 
thinking about the potential 

advantages to dead 
microbes

Do dead microbes in a 
probiotic have activity? 

Do dead microbes in yogurt 
used in cooking have 

activity? 

Not all dead microbes are 
postbiotics, but the 

potential is there

How does the concept of postbiotics impact our 
thinking of probiotics?



Fermented foods are trendy



Do fermented foods deliver postbiotics?

But does that mean that it contains probiotics, prebiotics or postbiotics?

Probiotics, prebiotics and postbiotics must be fully characterized, and studies must 
show that they have a health benefit. This level of information often not known for 
traditional fermented foods. 

 Encourage fermented food consumption

 Recognize the potential as delivery vehicles for biotics

 But don’t overpromise on their benefits. Much remains to be learned.

2023

Example: Sauerkraut

Contains fibers, live 
microbes, dead 

microbes, 
fermentation 
metabolites

Example: Yogurt

Contains live 
microbes, dead 

microbes, 
fermentation 
metabolites

But SOME fermented 
foods DO contain 

probiotics



Kefir

Cultured milk

Yogurt

Cottage cheese

Fermented foods MAY contain probiotics 
Look for specific probiotic strain listed on label



Isn’t eating fermented foods a good thing?
Yes!

But recognize that we don’t have causal data proving health benefits 
– beyond nutritional - on most fermented foods 

Data are emerging



Messages for your clients about postbiotics

 Postbiotics is an exciting new development, but clinical data – especially for foods – is 
emerging

 Each postbiotic is different and you cannot generalize that ‘ALL postbiotics do X, Y or X’

 If clients ask you about a specific postbiotic, tell them you’ll get back to them after you 
can verify there is evidence of a health benefit for that specific product

 Fermented foods can be nutritious components of a diet and may deliver live and dead 
microbes and fibers, but their role in promoting health – beyond nutrition - is often 
unknown.

 Encourage consumption of traditional fermented foods, but don’t overpromise on their 
benefits. Much remains to be learned.



Messages for your clients about postbiotics

 Internet hype abounds
 Searches of ‘postbiotics’ leads to many disparate definitions

 Rely on high quality science, not Wikipedia-like sources, or worse

 Incorrect information such as ‘fermented foods are the best source of probiotics’ is common

 Definitions matter – if terms are not used rigorously, they lose all meaning

 The ‘biotics’ field is evolving. First probiotics, then prebiotics (and synbiotics), now postbiotics.

 All these terms refer to dietary substances that operate on the ‘stage’ of your gut microbiome.

 They all must be well-defined/characterized and must be shown to have a health benefit. 
 A good hypothesis is NOT the same as a documented health benefit



Questions?
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