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Clostridium difficile infection (CDI), most common cause of 
hospital acquired infectious diarrhea, has been reported to be 
increasing in incidence, severity, and mortality over the past 
several decades throughout the world. Several risk factors for 
CDI have been demonstrated including antibiotics exposure, old 
age, prolonged hospital and intensive care unit (ICU) stay, pre-
vious CDI episode, co-morbidities, and acid suppression therapy 
such as proton pump inhibitors (PPIs), and histamine 2 receptor 
antagonists (H2RAs), and so forth. Among them, acid suppres-
sion therapy has recently received an increased attention as a 
risk factor for CDI. Several epidemiologic studies have suggested 
increased CDI risk is associated with both PPIs and H2RAs. 

 Meanwhile, PPIs and H2RAs have been commonly used for 
prophylaxis and treatment of stress ulcers in critically ill pa-
tients. Several randomized controlled trials (RCTs) and meta-
analyses demonstrated that PPIs were more effective than 
H2RA in preventing gastrointestinal (GI) bleeding, while others 
reported no significant difference between PPIs and H2RAs.1 
Furthermore, some meta-analyses revealed no mortality ben-
efit in patients with stress ulcer prophylaxis (SUP) than those 
without SUP.2 Although critically ill patients are at high risk of 
developing stress related ulcerations, the prevalence of overt GI 
bleeding in these patients has been reported to be relatively low, 
around 5%. 

Several guidelines have recommended SUP just in patients 
with high risk factors for clinically important GI bleeding such 
as mechanical ventilation, coagulopathy, acute renal injury, and 
hepatic failure, and so forth. However, inappropriate use of gas-

tric acid suppressants appear to be common in clinical practice. 
In some studies, 63% of ICU patients and 60% of hospitalized 
general ward patients, who prescribed SUP, had no appropriate 
indication and one-third of these patients were discharged with-
out discontinuation of the medication.3,4

 Several studies have demonstrated that both PPIs and H2RAs 
are associated with an increased risk of CDI occurrence. Al-
though precise mechanisms of CDI occurrence by gastric acid 
suppression are not clear, loss of gastric acidic environment 
caused by PPIs or H2RAs has been suggested to induce bacterial 
overgrowth and altered distal gut microbiome with decreased 
bacterial diversity, which may contribute to CDI occurrence. The 
meta-analysis by Tleyjeh et al.,5 which included 35 observa-
tional studies with a total of 201,834 participants, demonstrated 
a relative risk of 1.44 (95% confidence interval, 1.22 to 1.70) 
for CDI occurrence among patients with H2RA therapy. On the 
contrary, several meta-analyses have showed pooled odds ratios 
of 1.65 to 2.15 for CDI occurrence among patients with PPIs 
therapy. In addition, U.S. Food and Drug Administration re-
cently warned CDI can be associated with PPIs use.6-8 However, 
it is unclear whether the relation of gastric acid suppression (PPIs 
and H2RAs) and CDI occurrence is causal or mere association, 
suggesting that future well-organized prospective RCTs would 
be warranted.

To date, there has been little data of meta-analyses directly 
comparing CDI occurrence risk between PPIs and H2RA among 
patients with stress ulcer treatment and prevention. In this is-
sue of Gut and Liver, Azab et al.9 investigated the comparative 
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CDI risk of PPIs versus H2RAs in the prophylaxis and treatment 
of stress ulcers using a systematic review and meta-analysis. 
This meta-analysis, which included nine case-control and three 
cohort studies with a total of 74,132 patients, reported a pooled 
odds ratio of 1.386 (95% confidence interval, 1.152 to 1.668; 
p=0.001) for CDI occurrence among patients with PPIs use than 
those with H2RAs use. The results were consistent in the sub-
group analyses of medication use purpose, study site, and study 
design. Therefore, current analysis suggest that PPIs use is as-
sociated with a higher risk of CDI occurrence by 38.6% in the 
prevention and treatment of stress ulcers compared to H2RAs 
use. This study, a first meta-analysis directly compared CDI risk 
between PPI versus H2RA during prevention and treatment of 
stress ulcers so far, provide clinicians with a valuable insight 
into the SUP strategy in real practice. 

However, the results of this study does not conclude that cli-
nicians would be better to choose H2RAs for prophylaxis and 
treatment of stress ulcers than PPIs. As the authors described, 
the quality of evidence of individual studies enrolled in this 
meta-analysis was low, implying that conclusions of this study 
must be interpreted cautiously. In addition, this meta-analysis 
could not analyze the potential impact of antibiotics use, the 
most important risk factor on CDI occurrence, because of natu-
ral limitation of the study design. To validate current meta-
analysis findings and apply to clinical practice, further large-
scaled prospective RCTs investigating the comparative efficacy 
of SUP, the potential influence on CDI occurrence, and the cost-
effectiveness between PPIs and H2RAs use, should be needed 
among patients with high risk of overt GI bleeding.

In summary, currently available clinical data suggest rela-
tively weak evidence that PPIs use seem to be more effective in 
preventing clinically overt GI bleeding and more risky for CDI 
occurrence compared to H2RA use. At present, considering the 
increasing incidence and clinical impact of CDI, and widespread 
use of PPIs and those potential serious side effects, clinicians 
should try to be confident that benefits of PPIs use always out-
weigh the harms for individual patients. In addition, SUP with 
PPIs or H2RA should be limited to critically ill patients at high 
risk for clinically important GI bleeding.
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