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BACKGROUND: Gastric stress ulceration and bleeding are common occurrences in
the critically ill and prophylactic acid-suppression is used almost universally in this
population. Evidence suggests that general medical patients hospitalized outside of
the intensive care unit often receive similar therapy.

PURPOSE: To determine how frequently general medical patients are prescribed
stress ulcer prophylaxis and what evidence exists for doing so.

DATA SOURCE: The MEDLINE database (1966 to October 2005), the Cochrane
Central Register of Controlled Trials (4th Quarter 2005), and the bibliographies of
selected articles.

STUDY SELECTION: Studies that contained significant data about either the fre-
quency of use of stress ulcer prophylaxis in general medical patients or gastroin-
testinal bleeding outcomes in patients given prophylaxis.

DATA EXTRACTION: The primary author extracted prevalence and outcome data.
DATA SYNTHESIS: Descriptive studies suggest that 20-25% of general medical patients
receive acid suppression for stress ulcer prophylaxis in the absence of presumed (but
not established) risk factors for bleeding. Only two randomized, controlled trials
evaluated the effects of prophylaxis in this population. The first found a reduction in
clinically significant gastrointestinal bleeding from 6% (3 of 48) with placebo to zero (n
= 52) with magaldrate. The second found a reduction in clinically significant bleeding
from 3% (2 of 70) with sucralfate to zero (n = 74) with cimetidine.

CONCLUSION: A significant number of general medical patients are prescribed
acid-suppressive therapy for stress ulcer prophylaxis. The literature provides only
sparse guidance on this issue with two randomized trials showing a possible
benefit for prophylaxis. Further study is needed. Journal of Hospital Medicine
2007;2:86-92. © 2007 Society of Hospital Medicine.
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atients suffering from a critical life-threatening illness have

long been known to have an increased risk of spontaneous
upper gastrointestinal bleeding, even in the absence of previously
known gastrointestinal pathology. This phenomenon is generally
known as the stress-ulcer syndrome or stress-related mucosal
disease. Although the incidence in critically ill patients has de-
clined in recent years to less than 10%, the mortality rate in
patients experiencing bleeding is often considered to be nearly
50%."* Various pathophysiological processes including respira-
tory failure, sepsis, coagulopathy, burns, and severe trauma have
been implicated in the development of stress ulcers in critically ill
patients."”® The administration of acid-suppressing medications
such as histamine-2 receptor antagonists, proton-pump inhibi-
tors, and sucralfate has been shown to decrease the risk of stress-
related gastrointestinal bleeding in these patients.*® As a result, it
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is standard practice in many intensive care units to
use such medications, commonly referred to as
stress-ulcer prophylaxis, to reduce the production
of gastric acid and raise intragastric pH. Many in-
tensivists prescribe stress-ulcer prophylaxis to all
ICU patients, including those without risk factors.”

Patients admitted to general medical wards also
experience gastrointestinal bleeding. There appears
to be an association between stress-ulcer bleeding
in general medical patients and overall severity of
illness, similar to that in critically ill patients. Risk
factors may include ischemic heart disease, chronic
renal failure, and a prior intensive care unit stay or
mechanical ventilation.®® Studies in limited popu-
lations found that 3% of patients admitted with
acute stroke and 13% of patients admitted with
renal failure have experienced bleeding. However,
only about half these episodes were clinically sig-
nificant.’®'" A more recent review that included a
much larger and medically diverse population
found a rate of less than 1%. In this study mortality
did not differ between patients with and without
bleeding.'? An older report found that mortality in a
set of 125 hospitalized patients with secondary gas-
trointestinal bleeding was 28%, but only a small
fraction of the deaths was directly attributable to
the bleeding episode.'?

Widespread use of acid-suppressive therapy for
stress-ulcer prophylaxis in general medical settings
has been recognized, especially among patients
cared for by medical residents. However, this prac-
tice has been significantly less well characterized
than the use of stress-ulcer prophylaxis in critical
care settings.'*'® This article reports a systematic
review of the literature to answer 2 questions: (1)
What is the frequency of prescription of acid-sup-
pressive therapy for stress-ulcer prophylaxis among
adult general medical inpatients? (2) What evidence
exists to support this practice?

METHODS

Data Sources

This review was designed and conducted using the
principles of systematic reviews set forth by Cook,
Counsell, and Meade and reported elsewhere.'”?
The MEDLINE database (from 1966 to October
2005) and the Cochrane Central Register of Con-
trolled Trials (fourth quarter 2005) were searched
using the following medical subject heading search
terms: stress ulcer, gastrointestinal hemorrhage/
peptic ulcer hemorrhage/gastrointestinal bleeding
and prophylaxis, gastrointestinal hemorrhage/pep-

tic ulcer hemorrhage/gastrointestinal bleeding, and
hospital, and stress-related mucosal disease. The
retrieved articles were then limited to those written
in English that involved human subjects. The titles
and abstracts of all articles were individually re-
viewed, and the full text of any potentially relevant
article was obtained and evaluated for inclusion.
The bibliographies of studies chosen for inclusion
were also reviewed.

Study Selection

Studies were chosen for entry if they contained
significant data about either of the 2 objectives of
this review: (1) the frequency of use of stress-ulcer
prophylaxis in general medical patients and (2) gas-
trointestinal bleeding outcomes in patients pre-
scribed such prophylaxis. Articles that focused pri-
marily or exclusively on surgical, trauma, pediatric,
or nonhospitalized medical patients, as well as
those that clearly stated that the subjects were
drawn from an intensive care unit setting, were
excluded. For this purpose, studies focusing pri-
marily on patients on mechanical ventilation were
assumed to be referencing an intensive care unit
population and were excluded.

Articles chosen to fulfill the first objective were
required to contain information on prophylaxis use
in a diverse medical population. Studies that did
not clearly delineate the indications for acid-sup-
pressive therapy were excluded. Those chosen to
fulfill the second objective were excluded if acid-
suppressive therapy was prescribed for an indica-
tion other than stress-ulcer prophylaxis. This would
include the treatment of any other gastrointestinal
pathology, including gastrointestinal bleeding
present on admission to the hospital. Finally, arti-
cles chosen for the second objective were required
to be randomized and controlled.

Study Evaluation

The controlled trials selected for review were exam-
ined according to the methodology in the CONSORT
statement, as reported elsewhere, and its subsequent
revision.’>?! The primary author exclusively deter-
mined which articles met inclusion criteria.

RESULTS

The search criteria identified 3979 citations from the
electronic databases and 106 references from the in-
cluded studies. After eliminating non-English-lan-
guage articles and articles that did not have human
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FIGURE 1. Results of the literature search. *The 5 citations included were
represented a total of 17 times in the literature search due to overlapping
results from the search strategy; this accounts for the discrepancy in the total.

subjects, 2912 articles were examined. Of these, only 5
citations met the inclusion criteria (Fig. 1).

Frequency of Use of Stress-Ulcer Prophylaxis in General
Medical Patients:

Three descriptive reports addressed this issue. The
first, by Nardino et al., examined all patients admit-
ted to a general medical ward of a community
teaching hospital over a 3-month period.?? Of the
226 patients studied, 122 (54%) received some form
of acid-suppressive therapy, with 47 (21% of the
total) receiving therapy as either stress-ulcer pro-
phylaxis or for no specific indication. Most of these
(62%) received H2 receptor antagonists. The most
frequent indication, reported in 33 patients (15% of
the total population), was stress-ulcer prophylaxis
in patients believed to be at low risk of bleeding. In
an additional 12 patients (5%), no clear rationale for
use could be discerned from the medical record.
The authors believed that 2 patients who received
acid-suppressive therapy as prophylaxis were at
sufficiently high risk to justify such use because of
previous prolonged mechanical ventilation.

The second report by Parente et al. studied all
patients admitted to a general medical and surgical
ward over a 1-month period.?® Of the 799 patients
reviewed, 71% were admitted to the medical or
neurology service. Acid-suppressive therapy was
prescribed to 374, with 246 receiving therapy either
as prophylaxis for stress ulcer or for no indication
(47% and 31% of the total population, respectively).
Proton-pump inhibitors were the most commonly
used drugs. Again, the most common indication
was stress-ulcer prophylaxis in low-risk patients,
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which occurred in 177 (22% of the total popula-
tion). An additional 22 patients (3%) had no clearly
documented indication. Forty-seven patients (6%)
were judged by the authors to warrant stress-ulcer
prophylaxis based on risk of bleeding. Data specific
to the medical service was not reported.

Finally, Gulotta et al. examined the records of
3685 inpatients at 20 hospitals on a randomly se-
lected day. Of these inpatients, 1758 were admitted
to an internal medicine service.”* There were 987
patients (28.6%) from the total population and 396
(22.5%) from those admitted to the medical services
treated with an acid-suppressive agent. Prevention
of stress ulceration was the documented indication
for 205 (21% of patients prescribed acid-suppres-
sive therapy and 6% of the total population), but the
authors did not provide specific data for the med-
ical service (Table 1). Unfortunately, as all these
studies were cross-sectional, no subsequent infor-
mation on bleeding outcomes was provided.

Gastrointestinal Bleeding Outcomes in Patients on
Prophylaxis

Only 2 trials sufficiently met the inclusion criteria and
were included for review. The first trial, by Estruch et
al., was a placebo-controlled, randomized trial of ma-
galdrate for gastrointestinal bleeding prophylaxis.?®
Magaldrate is an aluminum and magnesium contain-
ing antacid sold under various trade names. One hun-
dred patients admitted to a general hospital ward
were studied. These patients were consecutive admis-
sions with presumed risk factors for stress-ulcer dis-
ease. Risk factors were defined as respiratory failure
with a PO, less than 60 (not requiring intubation),
heart failure requiring inotropic support, sepsis,
stroke, hepatic encephalopathy or jaundice, renal fail-
ure, hypotension, previous gastrointestinal disease,
treatment with corticosteroids (more than 250 mg of
prednisone per day), nonsteroidal anti-inflammato-
ries, heparin, or warfarin. Patients with recognized
gastrointestinal bleeding, including occult blood in
the stool at study entry and those who were on an
outpatient acid-suppressive regimen were excluded.
A total of 52 patients were randomized to magaldrate,
800 mg 5 times per day, and 48 to placebo. Gastroin-
testinal bleeding was defined broadly to include pa-
tients with overt bleeding as well as those with only
occult blood in the stool.

The intervention and placebo groups were well
matched by age, previous history of peptic ulcer or
gastritis, and previous use of corticosteroids,
NSAIDs, or warfarin. There were significantly more



TABLE 1

Frequency of Acid Suppressant Use and Indications for Stress-Ulcer Prophylaxis

Author, year of publication, reference

Total population

Admitted to medical service (%)

Receiving acid suppression for any indication (%)

Receiving acid suppression as stress-ulcer prophylaxis: all risk
groups, including patients with no clear indication for use (%)
Acid suppression as stress ulcer prophylaxis: high risk patients (%)*
Acid suppression as stress-ulcer prophylaxis: low risk patients and

those without a clear indication (%)

Nardino, 2000?"

Parente, 200322 Gullota, 1997

226 799 3685

226 (100) 568 (71) 1758 (48)

122 (54) 374 (47)* 987 (29)*

47 (21) 246 (31) 205 (6)°
2(0.9) 47 (6) NR

45 (20) 199 (25) NR

*Data specific to the medical service was not provided; therefore, the rates listed are for the overall study population.

No stratification of risk for stress-ulcer prophylaxis was reported.

#Both Nardino and Parente defined high-risk patients as those who had coagulopathy or had received prolonged mechanical ventilation, but Parente also included patients who had experienced sepsis, shock, or

multiorgan failure.
NR, not reported

men in the placebo group (69% vs. 46%). The pa-
tients were examined daily for evidence of gastro-
intestinal bleeding including occult blood in the
stool. One patient (1.9%) receiving magaldrate and
11 patients (22.9%) receiving placebo had evidence
of gastrointestinal bleeding (P < .01, ARR = 21%,
NNT = 5 ). The lone patient in the magaldrate
group who experienced bleeding was found to have
only occult blood in the stool and experienced a
drop in hematocrit of 2%. Three of the patients in
the placebo group who bled presented with frank
melena, whereas the rest were found to have occult
blood in the stool. Endoscopic examination showed
an ulcer in 2 patients and erosive gastritis in eight.
Three of these bleeding episodes were clinically
significant (6% of the placebo group), as shown by
a drop in hematocrit of more than 10% and a re-
quirement for transfusion of 2 or more units of
blood. The authors did not state whether these
clinically significant bleeds presented first with me-
lena or only occult blood in the stool.

One patient in the placebo group died, which was
a result of a hemorrhagic stroke, and 2 patients in the
magaldrate group died, both due to malignancy. The
investigators did not attribute any of these deaths to
the intervention studied or to gastrointestinal causes.
Side effects were minimal in both groups, and no
patient discontinued therapy prematurely. A sub-
group analysis was performed comparing rates of
bleeding between groups based on number of pre-
sumed risk factors. There was no significant differ-
ence in bleeding between the magaldrate and placebo
group for patients with only 1 risk factor, but there
was a significant absolute risk reduction of 20.8% for
prophylaxis when the patient had 2 risk factors and a

35.4% absolute risk reduction when the patient had 3
or more risk factors. This corresponds to a NNT of
only 3 for these more seriously ill patients. Both of
these were statistically significant (Table 2). Based on
this analysis, the authors concluded that seriously ill
general ward patients had a relatively high rate of
stress-ulcer bleeding and therefore should receive
stress-ulcer prophylaxis.

The second trial, by Grau et al., was conducted
in the same hospital as the previous investigation.?®
Over a 10-month period, the authors evaluated
consecutive patients admitted to a general hospital
ward with the same risk factors as in the previous
study. Patients with respiratory failure, heart fail-
ure, sepsis, stroke, liver or kidney failure, or who
were being treated with corticosteroids, heparin, or
warfarin were included. Eligible patients were ran-
domized to a single nightly dose of cimetidine 800
mg or sucralfate 1 g every 6 hours. Again, patients
with evidence of gastrointestinal bleeding on ad-
mission or outpatient use of acid suppressants were
excluded. These authors also broadly defined gas-
trointestinal bleeding to include symptomatic pa-
tients as well as those who developed occult blood
in the stool during the index admission.

A total of 144 patients met inclusion criteria and
were randomized, 74 to cimetidine and 70 to sucral-
fate. Both groups were well matched in age and
length of hospital stay, but there were more men in
the cimetidine group (66% vs. 53%), and more pa-
tients in the cimetidine group (16 vs. 7) were readmit-
ted to the hospital during the study period. None of
these readmissions were attributed to gastrointestinal
bleeding. Again, the patients were examined daily for
overt bleeding as well as for occult blood in the stool.
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TABLE 2

Summary of Randomized, Controlled, Single-Blinded Study by
Estruch et al. (1991) Comparing Magaldrate with Placebo for
Prevention of Stress-Ulcer Bleeding in General Medical Patients

TABLE 3

Summary of Randomized, Controlled, Unblinded Study by Grau et al.
(1993) Comparing Cimetidine with Sucralfate for Prevention of
Stress-Ulcer Bleeding in General Medical Patients

Magaldrate Placebo Cimetidine Sucralfate
Patients enrolled 52 48 Patients enrolled 74 70
Age (SD) 64.5 (16.8) 67.4 (16.1) Age (SD) 67 (12) 64 (13)
Men (%) 24 (46) 33 (69) Men (%) 47 (66) 36 (53)
Average days in study 6.78 7.34 Days in study 8.8 8.7
Deaths 2 1 Readmissions (P < 0.05) 16 7
Bleeding episodes Deaths (P = NY) 3 2
Total (AR), P < 0.01 1(1.9) 11 (22.9) Number included for analysis 71 68
Severe* (AR), P = NR 0(0) 3(6.3) Bleeding episodes
ARR for any bleeding (NNT) 21 (5) N/A Total (AR), P = NR 227 2(29)
Episodes of bleeding per number of risk Severe* (AR), P = NR 0 2(29)
factors'
1 (AR), P=NS§ 0/12 (0) 1/11 (9.1) *Symptomatic bleeding that required transfusion.
2 (AR), P=0.02 0/24 (0) 5/24 (20.8) AR, absolute risk; NS, not significant; NR, not reported.
3 (AR), P =10.03 1/16 (6.2) 5/12 (41.6)
ARR for any bleeding in patients with 3 risk
factors (NNT) 354 (3) N/A

*Requiring transfusion.

"Risk factors for bleeding were respiratory failure with a PO, less than 60 (not requiring intubation),
heart failure requiring inotropic support, sepsis, stroke, hepatic encephalopathy or jaundice, renal
failure, hypotension, previous gastrointestinal disease, and treatment with corticosteroids, NSAIDs,
heparin, or warfarin.

NS, not significant; NR, not reported; AR, absolute risk; ARR, absolute risk reduction; NNT, number
needed to treat.

Two patients in each group bled during the study. In
both patients in the cimetidine group, bleeding was
detected by stool occult blood testing and was not
clinically significant. Endoscopy was normal in 1 pa-
tient and showed mild gastritis in the other; neither
patient required transfusion. The bleeding in the pa-
tients in the sucralfate group was more severe and
presented with melena and coffee-ground emesis.
Endoscopic examination found erosive esophagitis in
1 and a duodenal ulcer in the other; both required
transfusion. Therefore, the rate of clinically significant
bleeding was 2.9% in the sucralfate group and 0 in the
cimetidine group. Although all patients were consid-
ered at risk of bleeding because of inclusion criteria, a
subgroup analysis failed to find any significant differ-
ence in risk factors between patients who bled and
those who did not.

During the study, 3 patients in the cimetidine
group and 2 in the sucralfate group died. The
causes were cardiac failure, sepsis, pulmonary em-
bolism, and malignancy. The authors did not at-
tribute any of these deaths to gastrointestinal
bleeding or the studied intervention and they were
excluded from the final analysis. Side effects in both
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groups were mild and did not lead to discontinua-
tion in any patient.

The authors concluded that the overall rate of
bleeding episodes in this investigation was similar to
that of the patients treated with magaldrate in the
previous study (approximately 3%), and therefore, se-
riously ill patients admitted to general medical wards
benefit from stress-ulcer prophylaxis. However, there
was no evidence to recommend a specific class of
medication for this purpose (Table 3).

DISCUSSION

To our knowledge, this is the first systematic review
of the literature that examined the use of acid-
suppressing medications as stress-ulcer bleeding
prophylaxis among general medical patients. Re-
sults indicate that there is widespread use of these
medications among general medical patients, but
little evidence demonstrating a reduction in clini-
cally important gastrointestinal bleeding.

Nardino et al., Parente et al., and Gullota et al.
indicated that acid-suppressive therapies are pre-
scribed to 29%-54% of hospitalized inpatients. The
most common indication for such therapy is stress-
ulcer prophylaxis in patients believed to be at low or
no risk, which was true for 20%-25% of all such pa-
tients. Interestingly, both Nardino et al. and Parente
et al. assumed there were risk factors that place some
general medical patients in a higher-risk category. In
their assessment, these patients warrant prophylaxis.
This is somewhat problematic though, as such risk
factors have yet to be firmly established. All studies
were localized, and results should be confirmed in a



larger series that spans multiple institutions. Wide-
spread use of stress-ulcer prophylaxis may be driven
by fear of the previously reported high mortality rates
associated with stress-ulcer bleeding. This fear may
be largely unjustified, as overall rates of bleeding ep-
isodes appear low.'? Furthermore, patients who die
with stress-ulcer-related bleeding likely die from their
underlying severe illness rather than the bleed itself.
We identified only 2 studies that tested the ef-
fectiveness of stress-ulcer prophylaxis in general
medical populations. Both indicated a relatively
low risk of gastrointestinal bleeding in patients re-
ceiving prophylaxis. Most notably, the work by Es-
truch et al. comparing an antacid regimen (ma-
galdrate) to placebo showed a significant reduction
in bleeding in the active treatment group. However,
these trials possess characteristics that limit their
applicability to a broad medical population. In par-
ticular, these trials were designed to represent only
patients with severe illness, many of whom pos-
sessed presumed risk factors for stress-ulcer bleed-
ing. Although all the patients in these 2 series were
managed on a general medical ward, many (eg,
heart failure patients requiring inotropic support)
would likely qualify for intensive care at some in-
stitutions. The rate of minor gastrointestinal hem-
orrhages in the placebo group of the magaldrate
trial was significantly higher than in previous ob-
servational trials, further suggesting that this pop-
ulation had greater severity of illness than a typical
medical population. In addition, although the stud-
ies contributed some useful information about se-
verely ill patients, both controlled trials had design
limitations. Neither study described why the re-
spective populations were chosen or how the sam-
ple sizes were derived. More important, neither was
double-blinded. In sum, given the small number of
trials, the limited generalizability to more severely
ill patients, and design limitations, the existing lit-
erature provides minimal guidance about stress-
ulcer prophylaxis in a diverse inpatient service.
There were no major drug-related adverse effects
reported in these trials, and all the acid-suppressive
drugs currently available are considered relatively
safe. However, widespread prophylaxis could result in
adverse outcomes on balance. For example, in inten-
sive care populations, there is evidence of an in-
creased risk of nosocomial pneumonia associated
with universal acid suppression.?’” Many of these pa-
tients, however, have other risk factors for pneumonia
such as mechanical ventilation.”®* Similarly, there
has been an association between proton-pump inhib-

itor use and increased risk for Clostridium difficile-
associated diarrhea.>>3! Also, H2 receptor antagonists
have been implicated in thrombocytopenia, but this
is still somewhat controversial.**> Whether these or
any other adverse events occur commonly in general
medical patients is unclear. Finally, every medication
prescribed to inpatients increases the cost of the hos-
pitalization and places a further strain on the finan-
cial resources of many already troubled health care
delivery systems. For example, a 1997 study found
that the use of ranitidine for stress-ulcer prophylaxis
cost $84.81 per day and omeprazole cost $39.52 per
day, and those costs would presumably be higher
today.>® These costs increase more if patients are con-
tinued on such medications after discharge. Clini-
cians have an obligation to ensure that the therapies
they prescribe do not result in increased cost or harm,
unless there is at least a reasonable expectation for
average net benefit. More information is needed to
guide such judgments for stress-ulcer prophylaxis in
non-ICU patients.

As with all reviews, this one had some limita-
tions. Although we searched a wide body of medical
literature, some relevant work may not have been
considered. Any published work not indexed by the
Medline database or not listed in the Cochrane
database of controlled trials would not have been
part of this review. In addition, articles written in a
language other than English and unpublished
works were not examined. Therefore, it is possible
that others have investigated this topic and col-
lected information that would alter our results.
However, this seems unlikely given the paucity of
relevant studies in the wide body of literature that
was examined. Finally, the primary author was ex-
clusively responsible for identifying which studies
met the inclusion criteria. It is conceivable that
additional reviewers would have considered other
studies to be relevant to the analysis.

Because stress-ulcer prophylaxis appears to be
widely used in patients hospitalized outside the in-
tensive care unit, it is necessary to determine the
efficacy and safety of this practice. Unfortunately, re-
search in this area is sparse. The only 2 trials evalu-
ating this topic, although suggesting a benefit for pro-
phylaxis in selected higher-risk populations, did not
provide guidance for prophylaxis among a broad pop-
ulation of hospitalized medical patients. The present
body of evidence does not clearly support or refute
the use of stress-ulcer prophylaxis in a general med-
ical population. An appropriately powered random-
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ized, controlled trial in a diverse population of general
medical patients would clarify this issue.
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