
BIOTICS     FACTS#3

TRUE or FALSE?
All “biotics” are the same

Although “biotics” can include a wide variety of bacterial 
products that confer health benefits, this brochure focusses on 
“probiotics,” or live micro-organisms that when administered 
in adequate amounts confer health benefits to the host, and 
“non-viable micro-organisms,” including inactivated cells and 
cell culture supernatants.1,2



Live probiotics and inactivated micro-organisms are more different 
than commonly assumed. They differ in their therapeutic targets 
in the intestine and in their modes of action. This means that their 
efficacy and safety profiles are different, and their benefits differ.3,4

 

TARGETING 
DIFFERENT LAYERS
The intact cells of probiotic strains are not intended to cross the 
outer and inner mucus layers that protect epithelial cells so there 
is little direct interaction with the epithelial cells.3  However, the 
liberated bacterial molecules* from the heat-treated bacteria can 
cross both mucus layers and directly stimulate the epithelial cells.3 
A gradual passage of molecules from the lumen into the inner 
mucus layer favours accumulation at the apical side of the mucosa 
and this  may help maintain the integrity of the mucosal barrier.3 
These differences in mechanism of action may account for the 
different properties between live and inactivated micro-organisms.

DIFFERENT STRAINS,  
DIFFERENT PROPERTIES
The beneficial effects of micro-organism-based products are both 
strain- and dose-dependent.5,6 In some cases a relatively low dose 
of a specific strain is sufficient. In other cases benefits result from 
the presence of multiple strains. However, the efficacy and the 
additive or even synergistic effects of several multi-strain products 
have yet to be confirmed in clinical trials.7 Conversely, defined 
inactivated strains have been clearly shown to have health benefits 
in numerous clinical studies at standardised doses.3,4

FALSE!
DIFFERENCES IN CLINICAL EFFICACY
Both probiotics and inactivated micro-organisms have been shown 
to have clinical efficacy in a number of disease areas, but in some 
cases inactivated micro-organisms may have greater efficacy 
than probiotics.4 For example, a systematic review indicated that 
inactivated micro-organisms were significantly more effective than 
live micro-organisms in 15% of the studies considered.4

DIFFERENCES IN SAFETY
Live micro-organisms are generally thought to be safe; however, 
there are safety concerns with their administration.3 The risk of 
systemic infections, particularly in vulnerable or paediatric patients 
should be considered. The potential to modify the microbiome in 
neonates; and the potential to transfer antibiotic resistance from 
live micro-organisms should also be considered.3 To avoid these 
risks, there is an increasing interest in inactivated or non-viable  
micro-organisms or microbial cell extracts, which have demonstrated 
health benefits without incurring the risks associated with live 
micro-organisms.3

DIFFERENCES IN PRACTICALITY
Formulations containing non-viable micro-organisms are easier to 
standardise, transport and store than live products.3,8 Inactivated 
or non-viable micro-organisms do not require cold storage or trans-
port, and this may result in significant cost savings, particularly in 
tropical countries where child diarrhoea is a major problem.   
Furthermore, they can be co-administered with antibiotics without 
any loss of efficacy.8

*Exopolysaccharides, lipoteichoic acids, peptidoglycans and various metabolites.3
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THERE ARE MAJOR CONTRASTS 
BETWEEN PROBIOTICS AND 
INACTIVATED MICRO-ORGANISMS
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Efficacy : 
•  Most probiotics cannot cross the mucus layers in 

the intestine; inactivated micro-organisms and their 
liberated molecules are able to cross the mucus layers 
and directly stimulate epithelial cells

•  In some cases, a relatively low dose of a specific strain 
is sufficient. In other cases benefits result from the 
presence of multiple strains;6 however, the efficacy of 
many multi-strain products has yet to be confirmed in 
human clinical studies7

Safety : 
•  Administration of live micro-organisms has some safety 

considerations and they should not be used in vulnerable 
populations. Non-living micro-organisms can be 
administered in a wide range of patients, including those 
that are vulnerable3

•  Inactivated micro-organisms have been shown to be 
safe and efficacious in clinical studies, and in some cases 
to be superior to live probiotics4

Convenience : 
•  Inactivated micro-organisms also have practical 

advantages; they are easier to store and can be  
co-administered with antibiotics3,8


