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Probiotics for the prevention
of Clostridium difficile-
associated diarrhoea in adults
and children

Objectives
Antibiotics can cause disturbances in
gastrointestinal flora that may lead to
reduced resistance to pathogens such as
Clostridium difficile. Probiotics are live
organisms thought to balance the gastro -
intestinal flora.

The primary objective of this meta-
analysis was to assess the efficacy and
safety of probiotics for preventing C. diffi-
cile-associated diarrhoea (CDAD) or C. dif-
ficile infection (CDI) in adults and children.

Search and selection strategy
The authors searched PubMed,
EMBASE, Cochrane Central Register of
Controlled Trials, CINAHL, AMED and ISI
Web of Science. Additionally, they con-
ducted an extensive grey literature
search including contact with industry
representatives.

Randomised controlled (placebo,
alternative prophylaxis, or no treatment
control) trials investigating probiotics (any
strain, any dose) for prevention of CDAD
or CDI were considered for inclusion.

Main results
A total of 1871 studies were identified
with 31 (4492 participants) meeting eli-
gibility requirements. Overall 11 studies
were rated as a high risk of bias due
mostly to missing outcome data. 

A complete case analysis (ie partici-
pants who completed the study) of those
trials investigating CDAD (23 trials, 4213
participants) suggests that probiotics sig-
nificantly reduce this risk by 64 per cent.
The incidence of CDAD was 2.0 per cent
in the probiotic group compared to 5.5 per
cent in the placebo or no treatment con-
trol group (RR 0.36; 95% CI 0.26–0.51).
Sixteen of 23 trials had missing CDAD
data ranging from 5 to 45 per cent. 

These results proved robust to sensi-
tivity analyses of plausible and worst-plau-
sible assumptions regarding missing
outcome data and were similar whether
considering trials in adults versus children,
lower versus higher doses, different probi-
otic species, or higher versus lower risk of
bias. The authors considered that the over-
all evidence warrants moderate confi-
dence in this large relative risk reduction.
They downgraded the overall quality of evi-
dence for CDAD to ‘moderate’ due to
imprecision. There were few events (154). 

With respect to the incidence of CDI,
a secondary outcome, pooled complete
case results from 13 trials (961 partici-
pants) did not show a statistically signifi-
cant reduction. The incidence of CDI was

12.6 per cent in the probiotics group com-
pared to 12.7 per cent in the placebo or
no treatment control group (RR 0.89;
95% CI 0.64–1.24). Adverse events were
assessed in 26 studies (3964 partici-
pants) and our pooled complete case
analysis indicates probiotics reduce the
risk of adverse events by 20 per cent (RR
0.80; 95% CI 0.68–0.95). 

In both treatment and control groups
the most common adverse events
included abdominal cramping, nausea,
fever, soft stools, flatulence and taste 
disturbance. For the short-term use of
probiotics in patients that are not
immunocompromised or severely debili-
tated, the authors considered the
strength of this evidence to be moderate.

Authors' conclusions
Based on this systematic review and meta-
analysis of 23 randomised controlled trials
including 4213 patients, moderate-quality
evidence suggests that probiotics are both
safe and effective for preventing C. diffi-
cile-associated diarrhoea.
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