
©
20

13
 L

an
de

s 
B

io
sc

ie
nc

e.
 D

o 
no

t d
is

tri
bu

te

www.landesbioscience.com Gut Microbes 1

Gut Microbes 4:4, 1–2; July/August 2013; © 2013 Landes Bioscience

 CoMMentAry And Views CoMMentAry And Views

Keywords: probiotic, meta-analysis, 
regulatory, EFSA, health effects

Submitted: 05/08/13

Accepted: 05/22/13

http://dx.doi.org/10.4161/gmic.25143

*Correspondence to: Mary Ellen Sanders; 
Email: mes@mesanders.com

The term “probiotic” has scientific, regu-
latory and public dimensions, and we 
may have reached a point where the term 
needs be reclaimed as a useful, commonly 
understood concept. While hundreds of 
human trials are published, the term is in 
danger of falling into disrepute as a result 
of negative publicity associated with the 
rejection of numerous health claims by 
regulatory agencies such as EFSA, who 
are demanding quasi-medical standards of 
proof in a bid to “protect the consumer.”1 
We may well lose the term at a time when 
scientists, healthcare practitioners and 
consumers are beginning to recognize its 
value. How can we ensure that we are able 
to realize the benefits of this wealth of sci-
entific research, while ensuring that mis-
leading information is not promoted and 
good research is encouraged?

The evidence that probiotics can bene-
fit health has been reinforced by hundreds 
of reports of human studies in the scien-
tific literature. Not all reports are positive, 
and surely some studies with null results 
are not published—a problem not unique 
to the probiotic field. Even so, numerous 
meta-analyses across a variety of health 
endpoints conclude that probiotics are 
more effective than placebo in random-
ized controlled trials. Consider just one 
of many of these recent meta-analyses 
which looked at the benefits of probiotics 
across a range of gastrointestinal diseases, 
which assessed 74 studies and 84 trials 
involving 10,351 patients and numerous 
probiotic preparations.2 It concluded that 
“across all diseases and probiotic spe-
cies, positive significant effects of pro-
biotics were observed for all age groups, 
single vs. multiple species and treatment 
lengths.” As with most meta-analyses, 
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this report included the caveat that the 
studies were not consistently performed, 
and legitimate criticisms include issues 
such as small sample sizes, considerable 
heterogeneity relating to the probiotic 
strains investigated, different clinical 
methodologies and various clinical end-
points. While this is often presented as 
a weakness, one could argue that this 
weight of evidence actually indicates that 
most of the investigated strains, regard-
less of study size, dose, methodological 
nuances and clinical endpoints, improve 
the health of the participants beyond any 
placebo effect. This endorses the very 
definition of probiotics, that they are “live 
microorganisms, which when adminis-
tered in adequate amounts confer a health 
benefit on the host.”3 In any other area 
of research, this data set would surely be 
regarded as excellent evidence to support 
the original hypothesis.

Perhaps we need to reconsider one of 
the central dogmas of probiotic science 
and regulation, which has been that evi-
dence of a health benefit must always 
be provided on an individual strain-by-
strain basis. Where it has already been 
established by a very significant body of 
experimental research that certain genera 
or species are beneficial to health it may 
well be reasonable to allow the use of the 
term “probiotic,” primarily to inform the 
consumer of the likely benefits of consum-
ing high levels of safe, live microbes. It 
is entirely rational to predict that where 
common microbial structures or functions 
mediate a health benefit, similar effects 
would be expected for other strains shar-
ing the same mechanistic capability.

In this revised view of probiotics, we 
could reclaim the term for its original 
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This would lead to a situation for pro-
biotics somewhat similar to that which 
already exists in medical microbiology 
when describing pathogens. All members 
of a particular pathogenic genus or species 
are assumed to be harmful a priori, but it 
is accepted that individual strains may dif-
fer in their virulence or may even be aviru-
lent. We also accept that not all individuals 
exposed to the pathogen will fall ill or that 
all will experience the same consequences 
and even accept that many people may 
carry pathogenic microbes without any 
ill effects. These nuances do not lead to 
widespread confusion about the definition 
of pathogens (“microbes that cause disease 
in their host”), nor do they prevent excel-
lence in research in this area. We believe 
the same reasoning should apply to probi-
otics, together with the same nuances and 
difficulties commonly encountered when 
dealing with such complex ecosystems as 
the human body.

We believe that the balance of evidence 
strongly favors the beneficial effects of 
consuming safe microbes for people with 
certain chronic health concerns, including 
gastrointestinal and atopic conditions. It 
may well be that the best advice to healthy 
consumers interested in probiotics is to con-
sume a bolus of safe microbes, and many 
different microbes may serve this purpose 
equally well. Perhaps an important dietary 

intention; that probiotics are safe, live 
microbes associated with improving or 
maintaining health if consumed regularly 
in adequate doses. Most Lactobacillus spe-
cies and members of the Bifidobacterium 
genus would be expected to qualify as pro-
biotics, as acknowledged in the Canadian 
approach to probiotic claims on foods.4 
These organisms may work by eliciting 
a benign immune response or by tempo-
rarily improving barrier function, and it 
would be expected that most members of 
those species or genera with a significant 
body of supportive scientific literature 
would be included in this category. Any 
specific health claim beyond this general 
claim of “probiotic” would have to be sup-
ported by robust evidence of the benefit. 
Such evidence could be targeted toward a 
single strain, a combination of strains, or 
members of a group of microbes defined 
by similar mechanistic capabilities. These 
might include effects such as immuno-
modulatory interactions or production 
of beneficial metabolites (e.g., SCFAs) or 
enzymes (e.g., lactase). Or strains might 
possess mechanisms that may well be rare 
or strain-specific, such as the ability to pro-
duce a bioactive molecule demonstrated to 
be effective in a target condition. These 
probiotic strains could be eligible for a 
specific health claim based on the human 
evidence.

guideline should include advice to ingest 
an “adequate microbial load every day.” 
Such a recommendation would build on 
the “old friends” hypothesis, which sug-
gests that regular exposure to microorgan-
isms can benefit human health.5 However, 
we would restrict the term “probiotic” to 
those genera, species and strains for which 
there is a convincing body of literature 
documenting a health benefit. When 
claiming a specific health benefit that goes 
beyond simple use of the term “probiotic,” 
strain-specific data would still be needed.

In conclusion, instead of viewing pro-
biotic effects as necessarily strain-specific, 
perhaps we need to recognize that there is 
a spectrum of beneficial probiotic func-
tionalities, some of which are unique to 
only one or a few strains, but others which 
are common to larger groups of microbes. 
It seems reasonable that the term pro-
biotic should be allowed among certain 
taxonomic groups when there is such a 
body of evidence to suggest that probi-
otic functionality is in fact widespread. 
We also strongly encourage further rigor-
ous research into specific genera, species 
and strains to identify additional specific 
health benefits.
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