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Recently, considerable attention in the medical literature
and lay press has been paid to the unrecognized side effects

of widely used medications (1). With increasing evidence sup-
porting a causative association between cyclooxygenase-2 anti-
inflammatory drugs and cardiovascular events, the medical
community and public in general appear to be taking a more
conservative approach to pharmaceutical use (2,3). However,
it is not always clear that suggestions of potential risk are
weighed against proven benefits. In this light, a recent article
published in the Journal of the American Medical Association has
suggested a link between the use of agents that suppress gastric
acid production and community-acquired pneumonia (CAP)
(4).

Acid-suppressive drugs (ASDs), particularly proton pump
inhibitors (PPIs), are highly effective agents for the treatment
and prophylaxis of many serious gastrointestinal diseases.
Almost 40 years ago, histamine-2 receptor antagonists
(H2RAs) revolutionized the therapy of acid-related diseases.
Over the past two decades, their place in the management and
even prevention of serious conditions, such as gastroe-
sophageal reflux disease (5) and peptic ulcer disease (6), has
been superceded by the more potent PPI class.

Countless randomized controlled trials (RCTs) and years of
clinical experience have clearly demonstrated that ASDs and
particularly PPIs improve patient quality of life and heal seri-
ous mucosal disease (7,8). For example, PPIs are the only
agents to have been shown to reliably heal ulcerative esophagi-
tis due to gastroesophageal reflux disease and maintain long-
term healing (5). They are also a vital component of the most
common Helicobacter pylori eradication regimens (9) and are
convenient and effective agents for the treatment of preven-
tion of ulcers caused by nonsteroidal anti-inflammatory drugs
(10). PPIs, administered either via the intravenous or oral
route, are integral to the treatment of upper gastrointestinal
bleeding secondary to peptic ulcer disease (11), a condition
with an underappreciated case fatality rate of up to 10% (12).

To date, ASDs have had a remarkable safety record. Initial
concerns about the potential for complications ranging from
vitamin malabsorption to gastric neoplasia have not been

realized (13). There exists laboratory and clinical evidence to
suggest that a less acidic gastric pH may be linked to increased
bacterial colonization of the stomach (14). Studies up until
recently looking specifically at clinical outcomes such as venti-
lator associated pneumonia in the critical care setting have not
been definitive in either demonstrating or entirely refuting a
link with ASDs (15,16).

Although there are numerous placebo-controlled RCTs in
the literature designed to explore the effectiveness of PPIs in
acid-related disease, only a minority have reported pneumonia
as a primary clinical outcome. Reviewing 60 such studies pub-
lished over the last 13 years, only seven studies (17-23) have
reported on ‘respiratory infection’ as a secondary outcome. A
review of these studies by the Canadian Association of
Gastroenterology shows that three of seven have reported a
numerically higher incidence of respiratory infection in the
group receiving PPIs, while in the other four the incidence was
higher in the placebo group. The total number of patients in
the seven studies was 2271 with an overall incidence of respi-
ratory infection of 4.3% in the group receiving PPIs and 4.9%
in the group receiving placebo. Although far short of a formal
meta-analysis, the data available until recently thus do not
appear to have demonstrated a link between ASDs and pneu-
monia, at least in the ambulatory patient population.

In contrast, recent exploratory data from Holland (4,24)
have suggested a possible association between ASD therapy
and CAP. Until publication of these data, the predominance of
the literature had focused on the role of ASDs in reducing
reflux and, therefore, decreasing the potential for aspiration
that could lead to chronic cough or reactive airways disease
(25). The more recent study, using both a retrospective cohort
and case control design, was conducted to explore the hypoth-
esis that ASD therapy could cause pneumonia by increasing
gastric bacteria colonization (4). These bacteria could then
potentially travel to the lungs via the upper digestive and
upper respiratory tracts. Studying almost one million patient
years of data in the cohort, the authors found an unadjusted
risk of 2.5 and 2.3 cases of CAP per 100 patient years in PPI
and H2RA users, respectively, compared with 0.6 cases in
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nonusers, for an unadjusted RR of approximately 4.5. The
author designed a case control analysis to attempt to control
for the obvious confounder of clinical conditions requiring
ASDs. Under the assumption that previous ASD users and
current ASD users are similar, they took a group of ASD users
who had acquired pneumonia (and 10 controls without CAP
for each) and compared whether CAP occurred coincidently
with or after ASD use. Using this less confounded design, the
risk of CAP was reduced, with a statistically significant adjusted
OR of 1.89 for PPIs and 1.63 for H2RAs when one compared
persons diagnosed with CAP at the time of ASD use, with a
group of patients diagnosed more than 30 days after their dis-
continuation. This translated into an attributable risk for ASD
therapy of approximately one case of CAP per 100 years of
ASD use.

Although a well performed study, the validity of the data
appears to hinge primarily on the similarity of the two primary
groups in the case control analysis – current and past ASD
users that may not be comparable in many regards. A true RCT
design would be optimal to address this question but would be
difficult to conduct because of the need for a large sample size,
a somewhat heterogenous outcome measure that could be
influenced by diagnostic suspicion bias and perhaps because of
a lack of an upside for any pharmaceutical sponsor. Without
further data, it would be premature to allow this study to heav-
ily influence prescribing practices. The risk to benefit ratio
appears to be largely in favour of using ASDs for conditions in
which efficacy has been demonstrated.

Only evidence-based and appropriate use of ASDs should
be encouraged, as highlighted in another position statement by
the Canadian Association of Gastroenterology on a possible
relationship between PPI use and Clostridium difficile infection
(26). Use considerations include not only drug therapy initia-
tion, but also the length of time that therapy should be con-
tinued and the dosage prescribed. Most studies of PPIs have
been designed to demonstrate benefit over a relatively short
defined period, usually measured in months, whereas in

clinical practice many patients may be prescribed these med-
ications for indefinite periods, not uncommonly measured in
years.

The risks and benefits of initiating and continuing ASD
therapy need to be considered on a case by case basis. The
Canadian Association of Gastroenterology encourages its
members and indeed all health professionals to keep abreast of
any additional publications of relevant data.
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