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Editorial

Proton Pump Inhibitors Should be Used with Caution in Critically Ill Patients
to Prevent the Risk of Clostridium difficile Infection
Jung Hwa Min and You Sun Kim
Department of Internal Medicine, Seoul Paik Hospital, Inje University College of Medicine, Seoul, Korea
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The incidence and severity of Clostridium difficile infection
(CDI), which is the most important cause of nosocomial diarrhea, have increased globally.1-4 In North America and Europe,
CDI has been well established for decades, becoming a particular issue after 2000.1 A recent nationwide study conducted in
South Korea involving 17 hospitals indicated that the incidence
of CDI is significantly increasing, from 1.7 cases/1,000 adult
admissions in 2004 to 2.7 cases/1,000 adult admissions in 2008
(p=0.028).2 In addition, the recurrence of CDI after successful
treatment is observed in approximately 20% of patients.5 Therefore, even in Asia, the emergence and considerable burden associated with CDI should not be underestimated.
It is assumed that both the appearance of hypervirulent
strains (e.g., BI/NAP1/ribotype 027) and impaired host immune
status are responsible for this increase in CDI incidence.1 The
most important risk factor for CDI is the use of broad-spectrum
antibiotics, and other well-known risk factors include older age,
prolonged hospitalization, and severe underlying disease, as
well as enteral feeding and acid suppression therapy.1,6,7
Acid suppression therapy, such as that with proton pump
inhibitors (PPIs) and histamine 2 receptor antagonists (H2 RAs),
is widely used in critically ill patients to prevent stress ulcers.
Maintenance of intragastric pH ≥3.5 using these agents prevents
gastric mucosal injury, and PPIs seem to be more effective than
H2 RAs for preventing clinically meaningful gastrointestinal
bleeding.8 However, the wide use of PPIs could be related with
several adverse effects, such as fractures and hypomagnesemia,9 although the underlying mechanisms remain uncertain.
In addition, the loss of the acidic environment in the stomach
caused by PPIs could lead to inadequate sterilization of ingested

organisms such as C. difficile . Moreover, acid suppression may
weaken the defense against ingested C. difficile and increase the
risk of C. difficile colonization.
Two recent meta-analyses with large sample sizes analyzed
the association between CDI and PPI therapy. The first study
by Janarthanan et al .6 included 17 case-control and six cohort
studies with a total of 288,620 participants and reported a relative risk (RR) of CDI of 1.69 (95% confidence interval [CI], 1.40
to 1.97), and the second study by Kwok et al .7 included 30 casecontrol and 12 cohort studies with a total of 313,000 participants and reported a pooled odds ratio (OR) of 1.74 (95% CI, 1.47
to 2.85) for CDI among PPI users. These results suggest that PPI
use is associated with an increased risk of CDI, although both
the RR and OR were less than two times. This weak association
between acid suppression therapy and CDI is responsible for the
contrary result of other study that use of PPIs has no effect on
the development of CDI.10
In this issue, Ro et al .11 reported an incidence of CDI of 3.8%
(38/1,005) in patients who received stress ulcer prophylaxis (SUP)
therapy in the intensive care unit (ICU). The incidence of SUPrelated CDI was considerably higher in patients who received
PPIs than in those who received H2 RAs (6.7% vs 1.8%), and
PPI use was an independent risk factor for SUP-related CDI (OR,
3.3; 95% CI, 1.5 to 7.1; p=0.003). Despite the limitations of a
retrospective design, relatively small sample size, and analysis
limited to only part of the hospitalization period, the results are
very meaningful in terms of the increased risk for CDI with PPI
use (OR, 3.3) in a high-risk group of critically ill patients with
severe underlying diseases (i.e., those in the ICU), compared with
that in the general population (OR, 1.7). These results indicated
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that the risk of CDI could be intensified when the risk factors
are combined. That means even the risk of PPIs use is not high
for the development of CDI, if the patients have the other risk of
CDI, the risk of PPIs use for CDI could be increased.
CDI is basically a nosocomial infection, and the preventive
strategies against CDI, including hand washing and proper isolation, are important for the medical environment. In addition,
clinicians should be cautious when prescribing broad-spectrum
antibiotics as well as PPIs, especially for critically ill patients,
considering the possibility of CDI.
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