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We appreciate the intent by Salminen et al. 
to clarify and reorganize the nomenclature 
regarding the use of inactivated bacteria and 
their products as health- promoting factors 
(Salminen, S. et al. The International Scientific 
Association of Probiotics and Prebiotics 
(ISAPP) consensus statement on the defi-
nition and scope of postbiotics. Nat. Rev. 
Gastroenterol. Hepatol. 18, 649–667 (2021))1. 
Nonetheless, we found several major caveats 
in the consensus statement (Box 1) that might 
generate ambiguity.

Salminen et al.1 redefined the term post-
biotic, including also inactivated micro-
organisms, stating that “the term ‘postbiotics’ 
… is inconsistently used and lacks a clear 
definition”. However, the definition of postbi-
otic was explicitly enunciated in 2013 as “any 
factor resulting from the metabolic activity of 
a probiotic or any released molecule capable 
of conferring beneficial effects to the host in 
a direct or indirect way”2, in agreement with 
other proposed definitions3,4. Despite being 
true that the term is increasingly found in 
the scientific literature and on commercial 
products1, it is most largely used in accor dance 
with the original definition2, and not accord-
ing to the new meaning proposed by the  
ISAPP1. When we searched PubMed using 
the term ‘postbiotics’, we found 220 pertinent 
publications (113 review and 107 research 
articles; search performed 7 Jun 2021). In only 
14% of these papers (including work by some 
of the consensus authors5,6) did postbiotic 
encompass inactivated bacteria.

We also felt that there were potential issues 
in reviewing the scientific literature concerning 
inactivated microorganisms. Salminen et al. 
reported that scientific publications adopted 
either the wording ‘non-viable probiotics’, 

descriptions of inactivated cells7. According to 
PubMed, 56 scientific publi cations in the past 
10 years (22 review and 36 research articles; 
search performed 7 Jun 2021) used ‘para-
probiotic’ to explicitly indicate inactivated  
and/or dead bacteria (that is, in accordance 
with the original definition of this term7). 
No other terms have been more extensively 
adopted so far to indicate the use of inacti-
vated microorganisms with health-promoting 
properties.

According to its original definition, post-
biotics are well- defined mixtures of (or sin-
gle) molecules with demonstrated benefit 
for the host (which would encompass health 
benefits) and do not include inactivated cells. 
The use of inactivated and/or dead micro-
organisms implies health benefits originating 
from a multitude of molecular factors that 
might interact synergistically or additively. 
This aspect applies also to conventional pro-
biotics (how to indicate the precise mole-
cules or structures determining the whole 
spectrum of health benefits for probiotics 
such as Lacticaseibacillus rhamnosus GG or 
Lacticaseibacillus paracasei Shirota). For this 
reason, we believe that a scientific need exists 
to distinguish well- defined molecular factors 
of microbial origin with health- promoting 
properties (original concept of postbiotic) 

‘heat- killed probiotics’, ‘tyndallized probiot-
ics’, ‘postbiotics’ or ‘paraprobiotic’1. However, 
the first three are periphrases that only par-
tially refer to inactivated cells (some just refer 
to an inactivation method or to the viability 
feature) and are, therefore, different from the 
omni- comprehensive term paraprobiotic, 
coined with the purpose to encompass all these 
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Box 1 | List of caveats of the ISAPP consensus statement on postbiotics

•	Disagreement	with	the	proposed	new	definition	of	postbiotic:	the	ISAPP	consensus	statement1	
proposes	a	common	term	to	simultaneously	indicate	inactivated	microorganisms	and	their	
specific	products	or	components,	which,	in	our	opinion,	generates	confusion	as	well-	defined	
molecular	factors	cannot	be	distinguished	from	complex	(undefined)	matrices	derived	from	
microbial	cells.

•	Review	of	the	available	scientific	literature:	the	nomenclature	adopted	by	the	scientific	literature	
in	the	past	10	years	concerning	inactivated	microorganisms	and	their	molecules	and/or	factors	has	
been,	in	our	opinion,	mostly	overlooked	or	misinterpreted.	In	particular,	we	believe	the	meaning	
most	commonly	attributed	to	the	word	‘postbiotic’	in	scientific	literature	has	been	ignored.

•	Stability	of	products	including	inactivated	microorganisms:	the	ISAPP’s	document	stated	that	
“products	with	a	long	shelf	life	can	be	readily	achieved	for	inanimate	microorganisms”	also	in	
“geographical	regions	that	do	not	have	reliable	cold	chains	or	whose	ambient	temperature	causes	
problems	for	storage	of	live	microorganisms”,	concluding	that	products	containing	inactivated	
microorganisms	can	“likely	be	extremely	stable	for	several	years	at	room	temperature”.	This	claim	
is	potentially	unrealistic	as	the	shelf	life	of	any	food,	supplement	or	drug	is	influenced	by	its	
constituents	(inorganic,	organic	or	enzymatic)	that	inevitably	participate	to	processes	profoundly	
affecting	stability	(such	as	enzymatic	modifications,	Maillard	reactions	or	oxidations),	especially	
when	temperature	is	not	controlled,	unsuitable	packaging	is	implemented	and/or	improper	
storage	conditions	are	adopted.

•	Valid	markers	of	efficacy	in	products	containing	inactivated	microorganisms	are	needed.	It	is	of	
pivotal	importance	that	a	valid	parameter	is	selected	to	test	a	preparation	including	inactivated	
microbial	cells	to	effectively	prove	the	preservation	of	the	efficacy	(that	is,	its	health-	promoting	
property)	during	the	shelf	life.	This	point	is	particularly	challenging	and	should	have	been	
discussed	further.

•	Use	of	the	word	“inanimate”:	the	word	“inanimate”	is	not	generally	used	in	the	field	of	microbiology	
with	the	meaning	proposed	by	the	ISAPP’s	consensus	statement.	The	proposed	explanation	that	
‘inanimate’	should	be	a	better	wording	to	indicate	non-	viable	or	dead	microorganisms	because	
‘inactivated’	could	erroneously	be	intended	as	“an	inert	material” 1	does	not	seem	to	have	a	
scientific	need.

ISAPP,	International	Scientific	Association	of	Probiotics	and	Prebiotics.
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from the use of complex matrices derived from 
microbial cells, for which the precise mole-
cular factors supporting the health benefits 
are not comprehensively known (concept of 
paraprobiotic). The scientific literature of the 
past 10 years supports this distinction.

In science, heterogeneous groups are 
required only when unique definitions are not  
applicable. Here, definitions are not only 
possible, but useful and already available. 
There is no need for fading edges when we 
can mark them, ensuring a clear distinction.

There is a reply to this letter by Salminen, S.  
et al. Reply to: Postbiotics — when simplifi-
cation fails to clarify. Nat. Rev. Gastroenterol. 
Hepatol. https://doi.org/10.1038/s41575-021-
00522-5 (2021).
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