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POINT COUNTERPOINT

Should We Continue to Use Stress Ulcer
Prophylaxis for Critically Ill Patients?

THE “PRO” SIDE

When patients are critically ill, they are at risk of stress-related
gastrointestinal mucosal damage, commonly referred to as stress 
ulcers. Within 24 hours of admission to an intensive care unit (ICU),
there may be endoscopic evidence of gastritis, which eventually 
progresses to mucosal erosions and potentially ulceration and 
hemorrhage.1The formation of these lesions is thought to be related
to a reduction in splanchnic mucosal blood flow, as a result of the 
abnormally high physiologic stress seen in critical illness. Clinically
significant bleeding from stress ulcers has been associated with 
increases in both morbidity and mortality.2 As such, prophylaxis
against stress ulcers, with various gastric protective or acid-suppressive
therapies, has been standard practice in critical care units for more
than 40 years.1,3

In their large, prospective, randomized controlled trial, 
published in 1998, Cook and others4 reported that the incidence
of clinically important gastrointestinal bleeding was lower with
ranitidine than with sucralfate (1.7% versus 3.8%). On the basis
of this landmark trial, histamine-2 receptor antagonists (H2RAs)
became the gold standard for stress ulcer prophylaxis. With the
subsequent introduction of proton pump inhibitors (PPIs) came
small trials comparing the efficacy of these newer and more potent
agents with that of the H2RAs. Several meta-analyses have 
suggested increased efficacy with PPIs relative to H2RAs for stress
ulcer prophylaxis,5-7 but these analyses comprised poor-quality 
trials that included patients with variable risk of stress ulcers and
assessed different outcomes (overt versus clinically important
bleeding). The trials varied in sample size from 28 to 359 patients,
and were underpowered relative to the landmark Cook trial 
(n = 1200 patients). Individually, neither the larger trials (with
sample sizes ranging from 189 to 359 patients) nor the trials with
less bias were able to demonstrate a difference in clinically impor-
tant bleeding between PPIs and H2RAs.6,7 Furthermore, in one
of the few positive, yet frequently referenced trials,8 the incidence
of clinically important bleeding (with endoscopic confirmation
of stress ulcers in most patients) was 31% (11/35) in the H2RA
arm, compared with 6% (2/32) in the PPI arm. This bleeding
rate appears unbelievably high relative to the lower rates in all of

the other studies, as well as the contemporary estimates of stress
ulcers of less than 5%.9Therefore, the current evidence to support
the superiority of PPIs over H2RAs to prevent clinically important
bleeding is weak, and the evidence-based standard of practice for
stress ulcer prophylaxis should continue to be the use of H2RAs.

There is no doubt that the prevalence of clinically important
bleeding from stress ulcers has decreased over time, likely because
of improvements in the supportive care of critically ill patients,
including prompt and aggressive resuscitation techniques, as well
as early institution of enteral feeding.10 Although enteral feeding
has been associated with a reduction in the risk of clinically 
important upper gastrointestinal bleeding,11 the addition of stress
ulcer prophylaxis to enteral feeding has shown variable results in
both observational studies and systematic reviews, ranging from
no additional benefit12 to a lower risk of bleeding relative to enteral
feeding alone.11 Until data from new prospective trials on the role
of enteral nutrition are available, stress ulcer prophylaxis should
continue to be a standard of ICU care. 

Those who oppose stress ulcer prophylaxis will argue that the
risks of acid-suppressive therapy outweigh the benefits. These
risks, however, are largely based on the emerging adverse effect
profile of the PPIs, including the risks of ventilator-associated
pneumonia and Clostridium difficile–associated diarrhea. 
Observational studies have suggested that increased gastric pH
may be associated with gastric bacterial growth, leading to tracheal
colonization, nosocomial pneumonia, and C. difficile–associated
diarrhea.13,14 The risk of ventilator-associated pneumonia, a 
secondary outcome in the 1998 trial of Cook and others,4 was no
higher with H2RAs than with sucralfate. In contrast, data 
comparing PPIs with H2RAs in terms of their association with
nosocomial pneumonia are conflicting. Although several meta-
analyses comparing PPIs and H2RAs showed no difference in the
rate of nosocomial pneumonia,5-7 several large observational 
studies have suggested an increased risk of pneumonia with PPIs
relative to H2RAs.15,16 Similarly, although observational studies
have suggested an association between the use of PPIs and 
C. difficile–associated diarrhea,14,17 the risk of this problem with
use of H2RA appears to be lower.16,18Therefore, although risks of
stress ulcer prophylaxis do exist with acid-suppressive therapies,
these risks may be lower with H2RAs. 
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The prospective SUP-ICU trial,19 which will randomly 
assign 3350 ICU patients to receive stress ulcer prophylaxis with
a PPI or placebo, should provide answers to some of these 
questions. The primary objective of this trial will be to compare
90-day mortality, but it will also include assessments of clinically
important gastrointestinal bleeding, pneumonia, and C. difficile
infections. If the results of this study are neutral (similar efficacy
for PPI and placebo), stress ulcer prophylaxis with acid-suppressive
therapy will likely no longer be routinely used in the ICU. If the
results show that PPIs are associated with better survival than is
achieved with placebo, there will still be uncertainty with regard
to the efficacy and safety of PPIs relative to H2RAs. 

Stress ulcer prophylaxis remains the standard of practice 
for critically ill patients worldwide,20 as recommended by 
international guidelines.21 Prophylaxis with H2RAs should 
continue to be the standard of care until large, prospective, 
randomized controlled trials demonstrate otherwise. PPIs have
not been unequivocally shown to be superior for stress ulcer 
prophylaxis and may be associated with increased cost and risk
relative to H2RAs. 
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THE “CON” SIDE

Much research and many knowledge translation efforts have 
focused on increasing the incorporation of best available evidence into
clinical care. The obverse—de-adopting interventions with little value
or with demonstrated harm—is another crucial aspect of improving
the care provided in the intensive care unit (ICU).1Why have some
practices, such as use of pulmonary catheters and drotrecogin alfa,
decreased in the face of evidence of harm or no benefit,2,3while others,
such as application of restrictive transfusion thresholds and intensive
glucose control, been more difficult to de-adopt?4,5 The persistence
of entrenched practice in the face of opposing evidence is a complex
phenomenon, and the social context and historical, economic, and
professional forces may be more important than the evidence.6,7

Which practices in critical care are ready for de-adoption? Routine
stress ulcer prophylaxis for both critically ill children and adults is an
ideal candidate. The current best evidence does not support an effect
on patient-important outcomes, and there is indirect evidence that
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acid suppression is associated with an increased risk of nosocomial
infection, primarily ventilator-associated pneumonia and Clostridium
difficile–associated diarrhea. 

Stress ulcer prophylaxis was a success story in critical care research
in the 1980s and 1990s, and became one of the few interventions
supported by numerous randomized controlled trials (RCTs). 
However, many of these trials were small, and all were at high risk of
bias. In the 20 published trials involving adults (with randomization
of 1971 patients), stress ulcer prophylaxis was associated with reduced
gastrointestinal bleeding (relative risk [RR] 0.4, 95% confidence 
interval [CI] 0.3–0.7) but not reduced mortality (RR 1.0, 95% 
CI 0.8–1.2).8The data for children are even sparser. In 3 trials (with
randomization of 340 children), prophylaxis was not associated with
a reduction in bleeding (RR 0.7, 95% CI 0.4–1.2).9Despite no clear
effect on mortality or even clinically important bleeding, stress ulcer
prophylaxis was incorporated into guidelines and has been widely
adopted as a standard practice, based on the association of gastro -
intestinal bleeding with ICU length of stay and mortality, combined
with the perceived benign nature of the intervention. After the initial
enthusiasm, though, the research focus shifted to comparing agents,
and no RCTs comparing stress ulcer prophylaxis with placebo were
published between 2004 and 2016 (Figure 1). 

Do the benefits of stress ulcer prophylaxis outweigh the risk of
nosocomial infection? Although there is some uncertainty about the
magnitude of the benefits of routine stress ulcer prophylaxis, there is
even more uncertainty about the magnitude of the harms. In obser-

vational studies, acid suppression has been clearly associated with 
C. difficile–associated diarrhea in critically ill patients (odds ratio 
[OR] 2.0, 95% CI 1.2–3.4)11 and with both pneumonia and 
C. difficile–associated diarrhea in other populations.12,13 The RCTs 
published to date are not sufficient to quantify the risks of stress ulcer
prophylaxis. The important limitations of these trials—particularly
the definitions of, and surveillance for, pneumonia—and wide 
CIs substantially reduce the strength of conclusions that can be drawn.
Thus, we cannot confidently conclude that stress ulcer prophylaxis
does not increase the risk of pneumonia, despite RCT findings for
adults (7 trials, 1009 patients; RR 1.2, 95% CI 0.8–1.6) and children
(1 trial; RR 1.1, 95% CI 0.7–1.8). One RCT involving adults 
reported the incidence of C. difficile–associated diarrhea, but it 
identified only a single case.10

Balancing these risks and benefits is imperative because 
nosocomial infections are more common in the ICU than is gastro -
intestinal bleeding. The best estimate of the incidence of gastro -
intestinal bleeding with modern ICU care—including high use 
of acid suppression—comes from a prospective observational study
that included 1034 patients in 97 ICUs from 11 countries.14

Clinically important bleeding occurred in 2.6% (95% CI 
1.6%–3.6%) of the patients, but half of these cases occurred within
the first 2 ICU days and were unlikely to be prevented by initiation
of stress ulcer prophylaxis at the time of ICU admission. In contrast,
the incidence of C. difficile–associated diarrhea acquired during the
ICU stay was 2% (95% CI 1%–2%) in a systematic review of 

Figure 1. Number of adults and pediatric patients included in randomized controlled trials 
comparing stress ulcer prophylaxis with placebo or no intervention.8,10
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22 observational studies involving a total of 80 835 ICU patients.15

Reported rates of ventilator-associated pneumonia vary widely with
the study and definition used, but are likely about 13% (95% CI
11%–16%) in adults.16

In the absence of compelling evidence of benefit and with 
uncertainty about the magnitude of the harms, clearly we should 
de-adopt routine stress ulcer prophylaxis for critically ill children and
adults. Evidence is only one factor in successful de-adoption. Why
has stress ulcer prophylaxis in particular persisted, and why will it be
challenging to de-adopt? I propose 4 specific barriers: 
• Stress ulcer prophylaxis has become ingrained in critical care 
practice: it is included in guidelines and lends itself to protocols
and use as a performance measure. 

• The adverse effects of the medications used for stress ulcer pro-
phylaxis occur only rarely. 

• It is difficult to attribute ventilator-associated pneumonia or 
C. difficile–associated diarrhea in an individual patient directly 
to acid suppression. Patients who experience these problems 
usually have other risk factors, and both conditions can occur in
patients who are not receiving acid suppression.

• The medications used for stress ulcer prophylaxis are inexpensive,
which reduces the economic forces that may assist de-adoption in
other scenarios.
Although the best evidence available today supports the de-

adoption of routine stress ulcer prophylaxis, uncertainty persists. The
quality of the best available evidence for benefit is generally low, 
and the evidence for harms is largely indirect. RCTs to resolve this 
uncertainty are under way in both adults17,18 and children.19Until the
results of these trials allow us to balance the benefits and harms, we
should take a cautious approach, challenge entrenched practice, and
de-adopt routine stress ulcer prophylaxis in modern critical care.
Then, we should shift our focus from preventing infrequent gastro -
intestinal bleeding of uncertain impact on patient-important 
outcomes to preventing the more frequent, and perhaps more 
important, nosocomial infections.
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