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Abstract

A best evidence topic in cardiac surgery was written according to a structured protocol. We address whether routine pharmacological
stress ulcer prophylaxis is of benefit for patients undergoing cardiac surgery. One hundred and fifty-six papers were found using the
reported search, of which 10 represented the best evidence to answer the clinical question. The authors, journal, date, country of publica-
tion, patient group, study type, relevant outcomes and results of these papers were tabulated. The results show that the incidence of
stress ulcers following cardiac surgery is low (0.45%), but remains associated with significant morbidity and mortality. Five of the 7 studies
demonstrated suppression of acid secretion or decreased incidence of gastric complications in patients given pharmacological stress ulcer
prophylaxis, with the remaining two suggesting no clinical benefit. One prospective study of 210 patients, randomized equally between a
proton pump inhibitor (PPI), histamine antagonist and teprenone, found that PPIs were the most effective at reducing gastric complica-
tions after cardiac surgery, including ulcer formation and upper gastrointestinal bleeding (UGIB). However, a separate retrospective study
suggested no difference in the outcomes between the use of a PPI and a histamine antagonist. Of the studies focused on histamine
antagonists, one randomized control trial (RCT) showed that cimetidine can reduce surgical stress, augment the immune system and
reduce the intubation time after cardiac surgery, although no direct association with UGIB was made. A second prospectively randomized
study of histamine antagonists demonstrated superior pH control with famotidine and ranitidine, when compared with cimetidine.
Furthermore, haematological and neurological side-effects were noted only with the use of cimetidine. A recent meta-analysis and sys-
tematic review of the literature associated gastric acid suppression with an increased risk of pneumonia. Two prospective cohort studies
that examined the use of PPI in conjunction with clopidogrel in patients with coronary artery disease concluded that there was no associ-
ation with an increase in major adverse cardiovascular events with the use of PPIs. We conclude that the current evidence is marginally in
favour of the use of prophylactic PPIs. However, this is associated with an increased risk of hospital-acquired pneumonia.
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INTRODUCTION

A best evidence topic was constructed according to a structured
protocol. This is fully described in the ICVTS [1].

THREE-PART QUESTION

In [patients undergoing cardiac surgery] are [pharmacological
agents used in stress ulcer prophylaxis] effective [in reducing
gastrointestinal complications]?

CLINICAL SCENARIO

You review a 72-year old lady following coronary artery bypass
grafting (CABG). You are concerned that she is developing pneu-
monia, and your consultant notices you have prescribed lanso-
prazole. He suggests that the use of PPIs increases the risk of

pneumonia with no significant benefit in gastric protection. You
decide to look up the evidence to justify your actions.

SEARCH STRATEGY

MedLine was searched from 1948 to November week 1, 2011
using the OVID SP interface. (cardiac surgery.mp OR open heart
surgery.mp OR exp cardiac surgical procedures/ OR CABG.mp
OR valve surgery.mp) AND (exp omeprazole/ or exp anti-ulcer
agents/ or exp proton pump Inhibitors.) A second search
(proton pump inhibitors.mp AND pneumonia.mp) limited to
review articles was also performed.

SEARCH OUTCOME

One hundred and fifty-six papers were found. Of these, 10
papers provided the best evidence to answer the clinical ques-
tion (Table 1).
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Table 1: Best evidence papers

Author, date and
country
Study type
(level of evidence)

Patient group Outcomes Key results Comments

Hata et al. (2005) Circ J,
Japan [2]

Prospective
randomized trial
(level 1b)

210 patients following open
heart surgery divided into
three groups of 70

Group 1: Teprenone
150 mg /day

Group 2: Ranitidine
300 mg/day

Group 3: Rabeprazole
10 mg/day

Endoscopic finding day
5–7

Oesophagitis, superficial
gastritis, hiatus hernia

Erosive gastritis

Gastric bleeding
complications

Haemorrhagic gastritis

Active ulcers

Group 1: 31.4%
Group 2: 40%
Group 3: 35.7%

Group 1: 17.1%
Group 2: 22.9%
Group 3: 18.6%

Group 1: 5.9%
Group 2: 5.9%
Group 3: 0%

Group 1: 22.9%
Group 2: 15.7%
Group 3: 2.9%
(P = 0.0003)

Group 1: 28.6%
Group 2: 21.4%
Group 3: 4.3%
(P = 0.0001)

This randomized prospective
trial strongly supports the use
of a PPI following cardiac
surgery

Gon et al. (2006) Jpn J
Thorac Cardiovasc Surg,
Japan [3]

Prospective cohort
study
(level 2b)

33 patients undergoing
elective open heart surgery
between July 2000 and
February 2001 were allocated
to treatment with either
famotidine or rabeprazole

Peri-operative gastric pH

Oesophageal pH

Helicobacter pylori
infection

Post-operative upper
gastrointestinal bleeding did
not occur in either group

Intra-operative and
post-operative mean gastric
pH readings, as well as the
holding time pH > 6, suggested
sufficient acid suppression by
either drug

Gastric acid secretion was less
strongly suppressed in
HP-negative patients in the
famotidine group, but was
unaffected by HP infection
status in the rabeprazole group

This prospective cohort study
showed sufficient gastric acid
suppression by either
famotidine or rabeprazole

Treatment with famotidine was
shown to have an insufficient
effect on gastric acid
suppression in HP-negative
patients

Wagner et al. (1995)
Ann Pharmacother,
USA [4]

Prospective,
randomized,
double-blind,
placebo-controlled
study
(level 1b)

18 patients, undergoing
cardiac surgery with CPB,
randomized to treatment with
IV famotidine or 0.9% NaCl
(placebo). The effect of
famotidine on gastric acid
secretion in 18 patients
undergoing cardiac surgery
with cardiopulmonary bypass
(CPB)

Gastric pH

Gastric volumes

Treatment with IV famotidine:
43% increase in pH within 45
min

pH remained <5.5 throughout
the study period (P < 0.05 vs
placebo and baseline)

24% lower gastric volume
(P < 0.05)

Placebo group (0.9% NaCl):

No change in gastric pH. pH >
4 in most patients for up to 12
h post-CPB

This prospective, randomized
control trial concluded that
gastric acid secretion is
decreased during and for 12 h
after CPB

Peri-operative administration
of famotidine suppresses
gastric secretion in cardiac
surgery

Tayama et al. (2001)
Ann Thorac Surg, Japan
[5]

Randomized control
trial
(level 1b)

Forty elective coronary artery
bypass graft cases in which
cardiopulmonary bypass
(CPB) was performed were
placed randomly in a
cimetidine group (20) or a
no-treatment group (20)

Plasma levels of:

Neutrophil elastase
IL-6 and IL-8

Leucocyte counts
Lymphocyte recovery
ratio

Plasma levels of neutrophil
elastase and IL-8 were
inhibited in the cimetidine
group at 2 h after CPB
termination

The cimetidine group
demonstrated higher
lymphocyte recovery ratio and

Cimetidine may reduce
surgical stress and augment the
immune system after cardiac
surgery with CPB

Continued
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Table 1: Continued

Author, date and
country
Study type
(level of evidence)

Patient group Outcomes Key results Comments

C-reactive protein (CRP)

Creatine-kinase-MB

Oxygenation index

lower CRP on post-operative
day 5 and shorter intubation
time

No intergroup differences were
observed in IL-6, leucocyte
counts, creatine-kinase-MB
levels or oxygenation index

Rosen et al. (1992), Crit
Care Med, USA [6]

Retrospective study
with randomly selected
case controls
(level 3)

9199 consecutive patients
undergoing procedures
requiring cardiopulmonary
bypass (CPB) between 1
January 1980 and 30
September 1988 were
reviewed
Patients who developed
life-threatening complications
of peptic ulcers (32 of 9199,
0.35%) (Group 1) were
compared with 32 randomly
selected patients (Group 2) for
differences in potential
pathogenic factors and
outcome

Gastrointestinal
haemorrhage

Perforated ulcers
Death

Patients in Group 1 were
significantly older than patients
in Group 2 (66.7 ± 7.9 vs 54 ±
10 years, P < 0.01)

Complications following CPB
requiring further surgery or
causing prolonged
hypotension were significantly
more frequent in patients with
ulcers than in controls (10 of
32 vs 1 of 32, P < 0.005)

The mortality rate for patients
in Group 1 was 34.3% (11 of
32) compared with 0% in
Group 2 (P < 0.001)

Peri-operative ulcer
prophylaxis was employed
with equal frequency in
Groups 1 and 2 and did not
correlate with the outcome

The development of
complications of
post-operative peptic ulcers
following cardiac surgery
correlates with age, need for
reoperation, and
hypoperfusion. However this
does not correlate with the use
of prophylactic regimens to
suppress acid secretion

These results suggest that
impairment of gastric and
duodenal mucosal defence
mechanisms is a critical factor
in the development of
post-operative peptic ulcers

Lamothe et al. (1991),
Gastroenterology, USA
[7]

Prospective
randomised study
(level 1b)

A study group of 57 patients,
with no documented history
of ulcer disease, undergoing
coronary artery bypass graft
surgery were divided into four
different treatment groups
cimetidine-treated group (15
patients)

Famotidine-treated group of
18, ranitidine-treated group of
19, antacid-treated group of 5.

Gastrointestinal bleeding

Gastric pH

Side-effects

There was no haemo-
dynamically significant
post-operative gastrointestinal
bleeding in any of the patients

Statistically better pH control
was found in the famotidine-
and ranitidine-treated groups
(P < 0.003) than in the
cimetidine-treated group
(pH ≤ 4.0) during the 20-h
observation period

Side-effects (haematological
and neurological) were noted
only in the cimetidine-treated
group

In patients in post-operative
intensive care, better gastric
pH control, and thus
prevention of gastric stress
ulcers, is achieved with
famotidine or ranitidine rather
than cimetidine or antacid

van der Voort et al.,
(2000), J Cardiothorac
Vasc Anesth, The
Netherlands [8]

Literature review
(level 2a)

(1) A literature review of the
pathogenesis and incidence of
stress ulceration (SU) in
patients undergoing cardiac
surgery

(2) To determine which
methods are useful in the
prevention of SU and to
analyze whether SU
prophylaxis by acid reduction
is effective in patients
undergoing cardiac surgery

Mechanisms in SU formation:
Ischaemia

– Reperfusion injury
– Endotoxaemia
– Risk factors for upper
gastrointestinal bleed (UGIB):

– Valve replacement
– Aortic cross-clamping and
bypass time

Non-pulsatile flow during
bypass

The incidence of UGIB in
patients after cardiac surgery
was low

Routine use of histamine-2
receptor antagonists in stress
ulcer prophylaxis is not
supported in the available
retrospective reports

Continued
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Table 1: Continued

Author, date and
country
Study type
(level of evidence)

Patient group Outcomes Key results Comments

Re-operation
inflammatory state

Incidence of UGIB:

Overall: 0.45% (638 bleeds in
141 887 patients)

In patients on SU prophylaxis
with histamine-2 receptor
antagonists or antacids: 0.35%
In patients not on SU
prophylaxis: 0.45%

Eom et al. (2011),
CMAJ, Korea [9]

Systematic review and
meta-analysis
(level 1a)

A systematic review and
meta-analysis of the use of
acid-suppressive drugs and
risk of pneumonia

23 RCTs, 5 case control
studies, 3 cohort studies

Meta-analysis of
observational studies:
Pneumonia risk with PPI

Pneumonia risk with
histamine-2 antagonist
Meta-analysis of RCTs:

Hospital-acquired
pneumonia risk with
histamine-2 antagonist

Positive association (adjusted
OR 1.27, 95% CI 1.11–1.46),
I2 = 90.5%)

Positive association (adjusted
OR 1.22, 95% CI 1.09–1.36,
I2 0.0%)

Relative risk 1.22, 95% CI
1.01–1.48, I230.6%

The study concluded that
acid-suppression did result in a
higher risk of pneumonia

Harjai et al. ( 2011),
Circ Cardiovasc Interv,
USA [10]

Prospective
observational cohort
study
(level 2b)

2651 consecutive patients
discharged after coronary
stenting for coronary artery
disease between 2001 and
2007 were reviewed

All patients received aspirin
indefinitely and a
thienopyridine for 1–12
months

Patients were categorized into
2 groups: those taking a PPI
[PPI (+), n = 751] and those
not taking a PPI [PPI (−), n =
1900] at discharge

6-month incidence of:

(1) MACEs: composite of
death, myocardial
infarction, target vessel
revascularization, and
stent thrombosis

(2) NACEs: composite of
MACE and thrombolysis
in myocardial infarction
major or minor bleeding

Outcomes were evaluated
using propensity-adjusted Cox
regression analysis. In addition,
propensity-matched analysis
was performed in 685 pairs of
patients

The use of PPIs was not
associated with an increased
risk of MACE or NACE.

The use of PPI agents in
conjunction with clopidogrel
and aspirin was not associated
with worse cardiovascular
outcomes after PCI

Specifically, the incidence of
MACE and NACE as well as the
individual components of
these end points did not differ
significantly in patients who
received PPIs vs those who did
not. This was despite the fact
that the PPI (+) group had
more comorbid conditions and
was expected to have higher
adjusted event rates at 6
months. In propensity-
adjusted as well as
propensity-matched analyses,
PPI use did not confer worse
6-month outcomes

Banerjee et al. (2011)
Am J Cardiol, USA [11]

Prospective cohort
study
(level 2b)

23 200 post-PCI patients
( January 2003 to December
2008) were analysed using a
multivariate adjusted Cox
model and propensity-
matched case–control analysis

Death

Non-fatal myocardial
infarction

Repeat revascularization

MACE (major adverse
cardiovascular events)

The adjusted hazard ratio for
MACE on PPI according to the
exposure patterns of
clopidogrel after PCI for 6
years: 1.24 (95% CI 1.11–1.38)
and 1.12 (95% CI 1.03–1.22) for
‘continuous’ (consistent
clopidogrel with or without
PPIs) and ‘switched’
(clopidogrel with or without
varying PPIs), respectively

PPI use in clopidogrel-treated
post-PCI patients was not
associated with an increased
risk of MACE after controlling
for the confounding effect of
PPI use with propensity
matching

Continued
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RESULTS

Several studies have examined pharmacological stress ulcer
prophylaxis in patients undergoing cardiac surgery. Hata et al. [2]
conducted a prospective randomized trial of antisecretory
agents following cardiac surgery. Patients were randomized into
three groups of 70: Group 1, teprenone daily; Group 2, ranitidine
and Group 3, rabeprazole. Gastric fibroscopy at post-operative
days 5 to 7 showed a similar incidence of oesophagitis, superfi-
cial gastritis and erosive gastritis. However, the incidence of
haemorrhagic gastritis (Group 1: 22.9%; Group 2: 15.7%; Group 3:
2.9%, P = 0.0003) and active ulcers (Group 1: 28.6%; Group 2:
21.4%; Group 3: 4.3%, P = 0.0001) were significantly lower with
the PPI use. Haematemesis complications were documented in
Groups 1 and 2, but not in Group 3, and gastric pain was also
reduced with the PPI use. Gon et al. [3] reviewed 33 patients fol-
lowing cardiac surgery, prescribed either famotidine or rabepra-
zole. Peri-operative gastric/oesophageal pH and serological
evidence of Helicobacter pylori infection were measured. The
results suggested acid suppression by both drugs with no upper
gastrointestinal bleeding (UGIB) in either group.

A number of studies have examined the outcomes of hista-
mine antagonists against placebo; Wagner et al. [4] demon-
strated an increase in pH and a decrease in gastric volumes, and
Tayama et al. [5] suggested a reduction in the surgical stress
response and augmentation of the immune system with the use
of histamine antagonists.

Rosen et al. [6] performed a retrospective study comparing 32
patients, who developed the life-threatening complication of
peptic ulcers after cardiac surgery, with 32 randomly selected con-
trols. Older age, re-exploration and prolonged hypotension were
significantly more frequent in patients with ulcers (10 of 32 cases
versus 1 of 32 controls; P < 0.005). However, peri-operative ulcer
prophylaxis was employed with equal frequency in cases and con-
trols and did not correlate with a significantly different outcome.

Lamothe et al. [7] compared four agents on their efficacy at
preventing ulcers in 57 patients undergoing CABG. No UGIB was
recorded, with superior pH control in the famotidine (n = 18)

and ranitidine (n = 19) groups (P < 0.003) over antacid (n = 5) or
cimetidine (n = 15) groups (pH ≤4.0). Furthermore, haemato-
logical and neurological side-effects were noted only in the
cimetidine group.
In a literature review by van der Voort et al. [8], ischaemia,

reperfusion injury and endotoxaemia were shown to be the
main pathogenic mechanisms in stress ulcer formation. Valve re-
placement, aortic cross-clamping and bypass time, non-pulsatile
flow, re-operation and inflammatory state were risk factors for
UGIB. The overall incidence of UGIB in patients after cardiac
surgery was low (0.45%) with the incidence in patients on no
prophylaxis (0.45%) only slightly higher than those on prophy-
laxis (0.35%). The authors concluded that the routine use of his-
tamine antagonists is not supported in the available
retrospective reports.
Concern remains regarding the risk of pneumonia with

acid suppression, numerous studies have yielded inconsistent
results. Eom et al. [9] conducted a systematic review and
meta-analysis of acid-suppressive drugs and risk of pneumonia
(outside the context of cardiac surgery). Meta-analysis of eight
observational studies showed that the risk of pneumonia was
higher in those taking PPI (odds ratio [OR] 1.27, 95% confidence
interval [CI] 1.11–1.46), and histamine antagonists (OR 1.22; CI
1.09–1.36). Analysis of RCTs showed an increased risk of
hospital-acquired pneumonia with acid suppression.
Several studies have investigated the concomitant use of PPIs

with clopidogrel, with regards to adverse clinical outcomes in
patients with coronary artery disease. Harjai et al. [10] studied
2651 patients following coronary stenting. All patients received
aspirin indefinitely and a thienopyridine for 1–12 months.
Patients were categorized into those taking a PPI (n = 751) and
those not taking a PPI (n = 1900) at discharge. Primary end
points were; 6-month incidence of major adverse cardiovascular
events (MACE) (composite of death, myocardial infarction, target
vessel revascularization and stent thrombosis) and net adverse
clinical events (NACE) (composite of MACE and thrombolysis
in myocardial infarction major or minor bleeding), evaluated
using propensity-adjusted Cox regression analysis. In addition,

Table 1: Continued

Author, date and
country
Study type
(level of evidence)

Patient group Outcomes Key results Comments

The propensity score adjusted
odds ratios for MACE on PPI
use was 0.97 (95% CI 0.65–
1.44) for ‘continuous’ and 1.04
(95% CI 0.87–1.25) for
‘switched’

In the first year after PCI, the
use of ‘rescue’ (≤30 days before
MACE) nitroglycerin was
greater in the patients taking
clopidogrel and PPIs than in
those taking clopidogrel alone,
as was the overall use of rescue
PPIs
(P < 0.001)
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propensity-matched analysis was performed in 685 pairs of
patients. In propensity-adjusted as well as propensity-matched
analyses, the use of PPIs was not associated with an increased
risk of MACE or NACE. A similar study by Banerjee et al. [11],
analysing all-cause death, non-fatal myocardial infarction,
repeat revascularization and MACE in a cohort of 23 200 post-
percutaneous coronary intervention (PCI) patients using a
multivariate adjusted Cox model and propensity-matched case–
control analysis, came to the same conclusion.

CLINICAL BOTTOM LINE

Current evidence is marginally in favour of routine acid-
suppression following cardiac surgery for the prophylaxis of
gastrointestinal complications. In particular, prophylactic PPIs
have been shown to reduce haemorrhagic gastritis and haema-
temesis complications. Recent meta-analysis suggests an
increased risk of pneumonia with routine use of acid-
suppression, however, routine use of PPI has not been shown to
increase complications related to inhibition of clopidogrel.
Individual management decisions must be based on clinical indi-
cation. Due to the high morbidity and mortality in patients with
gastrointestinal bleeding following cardiac surgery, the authors of
this BET would recommend routine acid-suppression with PPI.

Conflict of interest: none declared.
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We read with interest the best evidence topic article by Shin and Abah regarding
routine stress ulcer prophylaxis in cardiac surgery [1]. We agree with their recom-
mendation of routine acid suppression therapy for the prevention of gastrointes-
tinal (GI) complications in patients undergoing cardiac surgery.
Major GI complications following cardiac surgery consist mainly of upper GI

bleeding and GI ischaemia followed by peptic ulcer disease, diverticulitis, pancrea-
titis and cholecystitis [2, 3, 4].
We have audited our practice with regards to major GI complications in patients

undergoing cardiac surgery [2]. We found out that after routine introduction of
acid suppression therapy, there was a significant reduction in GI complications
related to upper GI bleeding. Therefore, there was no single practice in various car-
diothoracic units in the United Kingdom [2].
In their retrospective study of 51 patients with GI complications (in total of 4819

patients), Filsulfi et al. listed the following as independent predictive factors of GI
complications in cardiac surgery: age, myocardial infarction, congestive heart
failure, haemodynamic instability, cardiopulmonary bypass time (over 120 min),
peripheral vascular disease, and renal and hepatic failure [3]. The overall hospital
mortality among patients with GI complications was higher and the long-term sur-
vival was significantly decreased in these patients compared with the control
group [3].
In addition, Mangi et al. performed a retrospective analysis of 46 patients (out of

8709 patients) with GI complications and found the following to be preoperative
predictor factors: prior cerebrovascular accident, chronic obstructive pulmonary
disease, type II heparin-induced thrombocytopenia, atrial fibrillation, prior myocar-
dial infarction, renal insufficiency, hypertension, and need for intra-aortic balloon
counterpulsation [4]. Univariate predictors of increased mortality rate in patients
with GI complications included New York Heart Association class III and IV,
smoking, direct bilirubin over 2.4 mg/dl, pH less than 7.30, syncope at time of pres-
entation, chronic obstructive pulmonary disease, aspartate transaminase over 600
mg/dl and the need for two or more pressors [4].
The National Institute of Clinical Excellence has recommended the treatment

with acid suppression therapy (H2-receptor antagonists or proton pump inhibitors)
in all acutely ill patients (admitted to intensive care or high dependency units) for
primary prevention of upper GI bleeding. Therefore, depending on the patient, the
oral form of acid suppression therapy is preferable [5].
The need of acid suppression therapy should be reviewed after the discharge of

the patient from the intensive care or high dependency units on an individual
basis and during their recovery process [5].
Acid suppression therapy can reduce the risk of acute upper GI bleeding and

blood transfusion requirements. However, it does not significantly affect the mor-
tality rate. The adverse events of ventilation-associated pneumonia and of
Clostridium difficile-associated diarrhoea do not appear to be increased significant-
ly after the introduction of acid suppression therapy [5].
In conclusion, GI complications in patients undergoing cardiac surgery remain

rare but devastating. The early identification of predictive factors and the applica-
tion of all the preventive measures are of paramount importance for the better
outcome of these patients.

References

[1] Shin JS, Abah U. Is routine stress ulcer prophylaxis of benefit for patients
undergoing cardiac surgery? Interact CardioVasc Thorac Surg 2012;14:621–7.

[2] Dimitrakakis G, Stamou D, O’Keefe P, von Oppell U. Gastrointestinal compli-
cations after cardiac surgery: the experience in a single cardiac surgical de-
partment. J Cardiothorac Vasc Anesth 2009;23:S46–S47.

C
A
R
D
IA
C
G
EN

ER
A
L

J.-S. Shin and U. Abah / Interactive CardioVascular and Thoracic Surgery 627

D
ow

nloaded from
 https://academ

ic.oup.com
/icvts/article/14/5/622/747930 by guest on 22 M

ay 2023



[3] Filsoufi F, Rahmanian PB, Castillo JG, Scurlock C, Legnani PE, Adams DH.
Predictors and outcome of gastrointestinal complications in patients under-
going cardiac surgery. Ann Surg 2007;246:323–9.

[4] Mangi AA, Christison-Lagay ER, Torchiana DF, Andrew L, Warshaw AL, Berger
DL. Gastrointestinal complications in patients undergoing heart operation: an
analysis of 8709 consecutive cardiac surgical patients. Ann Surg
2005;241:895–901;discussion 901–904.

[5] National Institute for Health and Clinical Excellence. Gastrointestinal
bleeding. Management of acute upper gastrointestinal bleeding. [published
10 November 2011, accessed 7 March 2012] available from http://www.nice.
org.uk

eComment. The evidence for stress ulcer prophylaxis in patients undergoing
cardiac surgery

Authors: Akshay J. Patel and Robin Som
St Georges’ Medical School, University of London, London, UK,
doi:10.1093/icvts/ivs109

© The Author 2012. Published by Oxford University Press on behalf of the
European Association for Cardio-Thoracic Surgery. All rights reserved.

We read with interest Shin and Abah’s Best Evidence Topic [1] regarding stress
ulcer prophylaxis in patients undergoing cardiac surgery, as we have conducted a
similar search for this topic recently.
Whilst we agree with the authors that routine acid suppression is warranted in

patients undergoing cardiac surgery, we feel the conclusion that there is increased
risk of pneumonia is of debatable significance within the context of cardiac
surgery. Shin and Abah extrapolate this notion from a meta-analysis of acid sup-
pression and risk of pneumonia [2]. This is a meta-analysis of a wide range of
studies set predominately in non-cardiac surgical units. Due to the unique nature
of open heart surgery, it will be extremely difficult to attribute the risk of pneumo-
nia to acid suppression. This risk must be balanced with the morbidity and mortal-
ity of gastrointestinal (GI) haemorrhage in these patients.

There are several other studies of note assessing ulcer/GI haemorrhage prophy-
laxis in cardiac surgery patients. Johnston et al. prospectively recorded GI compli-
cations in 5,348 consecutive patients undergoing cardiac surgery over 8 years [3].
41 patients developed acid-peptic complications. Gastric ulceration was the most
common GI complication; interestingly, this was despite use of H2-receptor
antagonists for prophylaxis. However, less than 15% of these patients received
prophylaxis for more than 24 hours. Johnston et al. conclude that patients suffering
acid-peptic complications are distinct from those suffering other GI complications,
and should receive aggressive prophylaxis.
Finally, our search identified a prospective study of 2285 consecutive patients

undergoing cardiac surgery [4]. The group receiving proton-pump inhibitor
prophylaxis (PPI) had a significantly lower risk of GI bleed than the group without
GI bleed prophylaxis.
Our search, like Shin and Abah’s, found only one randomised control trial (RCT)

assessing acid-suppression and risk of GI haemorrhage in patients undergoing
cardiac surgery [5]. Further RCTs to fully ascertain the most effective class of drug
for preventing GI complications post-cardiac surgery in terms of post-operative in-
cidence, optimum dosing and timing regimes, and cost are warranted.
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