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Science thrives on open debate, which is par
ticularly true when it comes to novel concepts, 
such as the emerging field of postbiotics.  
We have carefully considered the opinion of 
Aguilar Toalá et al. in their Correspondence on 
our Consensus Statement1 (Salminen, S. et al.  
The International Scientific Association of 
Probiotics and Prebiotics (ISAPP) consensus 
statement on the definition and scope of post
biotics. Nat. Rev. Gastroenterol. Hepatol. 18, 
649–667 (2021)), and, although they raise 
important points (Aguilar Toalá, J. E. et al.  
Postbiotics — when simplification fails to clarify.  
Nat. Rev. Gastroenterol. Hepatol. https://doi.
org/10.1038/s41575021005216 (2021))2, 
respectfully, we stand by the arguments made 
in our original paper.

Aguilar Toalá et al.2 state that the term 
‘postbiotic’ was already adequately defined in 
2013 (ref.2) and the ISAPP definition added  
confusion, not clarity, to the field. However, six 
definitions of postbiotics had been published 
prior to our paper3–8, all of which differed 
on some important aspects (Supplementary 
Table 1), indicating that consensus around a 
single definition had not been achieved by the 
scientific community. The ISAPP panel had 
several concerns with the 2013 (ref.3) defini
tion: it requires a probiotic as a progenitor, 
creating the untenable situation in which a 
metabolite produced by an established pro
biotic is considered a postbiotic whereas the 
same metabolite produced by a non probiotic 
microorganism is not; it does not distinguish 
between a product administered to a host 
and microbial metabolites that could be pro
duced in situ; and it uses the phrase “benefi
cial effects to the host in a direct or indirect 
way” and does not specify a health benefit, 
leaving the door open to further debate on 
what types of benefit could be encompassed. 
Aguilar Toalá et al. state that the 2013 defini
tion requires a “demonstrated benefit for the 
host (which would encompass health bene
fits)”; it does not encompass inanimate micro
organisms, a topic of intense research, which 
we considered essential to capture under the 
latest postbiotic definition, to maintain broad 
and meaningful ‘ biotic’ categories.

We disagree that valid markers of effi
cacy in products containing inactivated 
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microorganisms are needed. Probiotics, pre
biotics and synbiotics are all defined by their 
composition and function. The only markers 
of efficacy that are required are properly 
conducted efficacy trials and sufficient des
cription of the ‘biotic’ substance. For each 
product, it is incumbent upon product devel
opers to define parameters needed for consis
tent production, methods for quantification 
and approaches to quality assurance.

The ISAPP definition of postbiotic focuses 
on inanimate (a term explained in our paper) 
microbial cells as we believe this approach is 
the best use of the term ‘postbiotic’ (meaning 
‘after life’, not ‘from life’) and further embraces 
innovation in a growing and evolving scienti
ficconcept that encompasses the potential 
health conferring benefits of dead and/or  
inactivated cells. We did not see value in 
generating a term for molecules, which typi
cally are already well defined and named. 
We recognize that microbial metabolites  
are important, albeit not essential, compo
nents of postbiotics, and our definition 
encompasses their inclusion. If specific 
metabolites are not identified, then the term 
cell free supernatant is sufficient. We remain 
convinced that the complex preparations with 
dead and/or inactivated cells that provide a 
health benefit are well described by the term 
‘postbiotics’.

This field is in its infancy and we feel we 
have an opportunity now to coalesce around a 
more encompassing term. First definitions are 
not necessarily the best — consider the first 
definition published for probiotics in 1965 was 
“substances secreted by one microorganism 
that stimulate another microorganism”9.  
In the case of postbiotics, we felt that available 
definitions were not sufficient and we 
proposed an alternative that encompasses 
current science2. The final decision on the 
most appropriate and useful definition 
will rest with the scientific community and 
regulatory authorities.
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