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The benefits of probiotics are out-

weighed by faeces 
Jessica Buddle, 3rd Year Microbiology BSc 

I t has long since been established 
that the microbiome – the various 

microbial species inhabiting the 
body – and its diversity is paramount 
for human health. Studies have re-
peatedly demonstrated antibiotic 
impact on gut dysbiosis (imbalance), 
causing altered microbial communi-
ty diversity and metabolism (1). An-
tibiotics reduce colonisation re-
sistance; the phenomenon of micro-
biome colonisers preventing estab-
lishment of opportunistic pathogens 
and increase the risk of antibiotic-
associated diarrhoea (2). More re-
cently, the use of probiotics – bene-
ficial bacteria which claim to en-
hance wellbeing – have become 
widely acknowledged as a treatment 
for antibiotic-associated dysbiosis 
(3,4). Such treatments include probi-
otics (available in yoghurts or over-
the-counter supplements); or autol-
ogous faecal microbiome transplan-
tation (aFMT), which refers to the 
provision of one’s pre-dysbiosis fae-
ces (containing a healthy microbi-
ome) to reduce dysbiosis. Suez et al. 
(5) present data suggesting probi-
otics actually delay reconstitution of 
both stool and mucosal native mi-
crobiomes, and do not restore the 
species diversity important for 
health (5). 

The therapeutic aim of any probiotic 
is to restore the gut to a pre-
antibiotic state of diversity (6). Since 
research may under report adverse 
effects, efficacy of treatment is rela-
tively unknown. Additionally, much 
probiotic research focuses on animal 
models and stool samples as a rep-
resentation of the gut microbiome. 
Suez et al. (5) investigated colonisa-

tion of probiotics (using faecal and 
mucosal surface samples) in both 
mice and humans. Their data show 
that aFMT restores mucosal microbi-
ome and gut transcriptome reconsti-
tution. On the other hand, probiotics 
delay gut microbiome and transcrip-
tome reconstitution. 

Suez et al. (5) first investigated colo-
nisation of probiotic bacteria follow-
ing antibiotic treatment in mice and 
humans. In mice, they found a mild-
er colonisation of probiotic bacteria, 
suggesting antibiotics only some-
what decrease colonisation re-
sistance. In humans however, a sig-
nificant decrease in colonisation 
resistance was observed. Probiotic 
species, particularly Bifidobacterium 
spp., were elevated in stools, and 
shedding still occurred 5 months 
post-probiotic treatment. This find-
ing raises questions regarding the 
effectiveness of animal models for 
microbiome study. Notably, person-
specific variation in response to pro-
biotic treatment was also found, 
suggesting specific microbiome com-
positions and host factors also influ-
ence colonisation resistance. 

As shown previously, the authors 
found antibiotic consumption led to 
decreased α-diversity – species di-
versity within the microbiome. In 
mice, aFMT was the best treatment 
for recovering species richness 
(number), with diversity being indis-
tinguishable from non-antibiotic 
controls 8 days after treatment, and 
microbiome composition returning 
to normal within 4 weeks. This sug-
gests aFMT can successfully recon-
stitute faecal, lower and upper gas-
trointestinal tract native microbi-

omes; adding to the accumulating 
body of evidence in favour of FMT. 
This was not the case for spontane-
ous recovery, or indeed probiotic 
treatment. The authors found probi-
otic treatment failed to restore α-
diversity. Significantly, probiotics 
were associated with the slowest 
recovery rate, potentially due to 5 
taxa which bloomed in the microbi-
ome inhibiting reconstitution.   

Through endoscopies, the authors 
revealed the impact of probiotic 
treatments on human microbiome 
reconstitution. aFMT was again the 
best treatment, showing the fastest 
restoration of native microbiome 
species. Comparing pre-antibiotic 
and post-treatment microbiomes, 
the authors found the smallest spe-
cies diversity difference was 
achieved using aFMT. Surprisingly, 
spontaneous recovery allowed re-
constitution within 21 days. The au-
thors found probiotic treatment 
prevented reconstitution, and 
dysbiosis was maintained for over 5 
months. α-diversity was low for this 
group, attributed to the blooming of 
4 probiotic genera (Enterococcus, 
Akkermansia, Bifidobacterium and 
Blautia), which also inhibited native 
genera such as Clostridiales. This 
suggested that probiotics, despite 
colonising well in the post-antibiotic 
gut, delayed return to normal micro-
biome diversity.  

Suez et al. (5) went on to investigate 
the metatranscriptome – all genes 
expressed in the cells of the gastro-
intestinal tract – in humans, to de-
termine the impact of treatments on 
the host. Interestingly, both aFMT 
and spontaneous recovery lead to 
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reversion toward normal gene expression profiles. Probi-
otics increased expression of antimicrobial and inflamma-
tory genes, suggesting they negatively impact both the 
host and its microbiome.  

Suez et al. (5) provide key insights into the post-antibiotic 
microbiome, regarding colonisation tendencies and host 
gene expression effects. aFMT shows rapid microbiome 
reconstitution, reversion to normal host gene expression, 
and protection against opportunistic pathogens. Howev-
er, whilst probiotic bacteria colonise well, they alter the 
microbiome composition and function, ultimately pro-
longing dysbiosis. Since only one antibiotic treatment 
and one probiotic species mixture was used, the generali-
sability of these data remains unknown. Importantly, risk
-group populations (such as immunocompromised indi-
viduals and the elderly) likely to develop opportunistic 
infections following antibiotic treatment are likely to 
benefit most from aFMT (7). Such groups are not as-
sessed in this study, meriting further research in the con-
text of disease.  

Looking forward, the success of aFMT demonstrated by 
Suez et al. (5) may give rise to its widespread use as an 
antibiotic adjuvant; however, this is likely to be technical-
ly challenging and unsustainable economically. Future 
research concerning a “personalised probiotic” approach, 
whereby patients receive an individualised probiotic 
combination, may be more feasible. This would reduce 
antibiotic-associated dysbiosis, whilst minimising the 
delayed reconstitution effects of current indiscriminate 
probiotics. 
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