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Proton pump inhibitors and bleeding ulcers
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(Department of Internal Medicine and Institute of Clinical
Medicine, National Cheng Kung University Hospital, College of
Medicine, National Cheng Kung University, Tainan, Taiwan.)
Double oral esomeprazole after a 3-day intravenous esomeprazole
infusion reduces recurrent peptic ulcer bleeding in high-risk
patients: A randomised controlled study. Gut 2014;63:1864–72.

SUMMARY
In this randomized controlled trial done at the National Cheng Kung
University, Tainan, Taiwan, Cheng et al. aimed to establish the role of
an increased and more aggressive dosage of esomeprazole in reducing
peptic ulcer bleeding in high-risk patients. They aimed to evaluate
whether a twice-daily oral dose of esomeprazole would be more
effective than the present approach of a single-daily dose of 40 mg oral
esomeprazole after the initial infusion in patients with high Rockall
scores. They enrolled 293 patients with bleeding peptic ulcers who
were managed with endoscopic means and esomeprazole infusion for
3 days following which, patients with a Rockall score >6 were
randomized to receive either oral esomeprazole 40 mg twice daily
(double-dose group; n=93) or once daily (standard-dose group; n=94).
This therapy was continued for 11 days following which esomeprazole
was continued in a once-daily dose for another 2 weeks till the 28-day
study period. Among patients with high Rockall scores, the cumulative
proportion of rebleeding-free patients was higher in the double-dose
group as compared with the standard-dose group (p=0.02). The day 4
to 28 rebleeding in patients with a high Rockall score was significantly
lower in the double-dose group compared with the standard-dose
group (10.8% v. 28.7%, p=0.002). The proportion of patients free from
rebleeding during days 4 to 28 among patients with a high Rockall
score in the double-dose group remained lower than that of the group
with a Rockall score <6 (p=0.03).

COMMENT
Peptic ulcer bleeding is associated with significant morbidity and
mortality.1 Rebleed is an independent risk factor for death and
thus many scores such as the Rockall score have been developed
for prognostication in upper gastrointestinal (UGI) bleeding.2 The
Rockall score (Table I) is one of the most well known scores and
has three pre-endoscopic variables (age, shock and presence of
comorbid conditions) and two endoscopic variables (presence of

stigmata of recent haemorrhage and endoscopic diagnosis). For
patients scoring 0, 1 or 2, rebleeding occurs in <5% of patients and
mortality is virtually zero whether rebleeding occurs or not.

In vivo studies have thrown some light on the possible
mechanism by which proton pump inhibitors (PPIs) reduce
rebleeding in patients with bleeding from a peptic ulcer. Gastric
acid and pepsin inhibit clot formation and promote lysis of
previously formed clots. At pH 6.0, previously formed platelet
aggregates break up; at pH 5.4, plasma coagulation and platelet
aggregation are practically abolished; and at pH 4.0, previously
formed fibrin clots are dissolved.3 These studies provided the
rationale for acid suppression to maintain intragastric pH >6.0 to
allow clot stabilization and prevent rebleeding.4 The role of an
increase in the pH of the intragastric environment by PPIs has long
been validated in the management of ulcer bleed and its recurrence.
Meta-analyses have confirmed the role of PPIs, after endoscopic
haemostasis, in reducing recurrence of peptic ulcer bleeding.5–7

However, the ideal dosage, duration and route of administration
of PPIs are yet to be conclusively determined. A Cochrane review
analysing data of 20 randomized controlled trials by meta-analysis
could not show any statistically significant association between
treatment effect and the route or dose of administration of PPIs.8

Hence, this study by Cheng et al. evaluating the role of double-
dose esomeprazole in reducing recurrence of peptic ulcer bleeding
is an important step towards clarifying this issue.

This study has evaluated the role of a higher oral dose of
esomeprazole (40 mg twice daily for 11 days) in the management
of peptic ulcer bleed with a high Rockall score (and thus a higher
chance of rebleeding) as compared to a single-daily dose of
esomeprazole (40 mg). The investigators included patients with
peptic ulcer bleeding with major stigmata of recent haemorrhage,
who were managed with endoscopic therapy and a 3-day infusion
of esomeprazole (80 mg bolus and 8 mg/hour infusion). All
patients with Rockall scores >6 were randomized while those who
had a Rockall score <6 formed the reference group and were given
standard-dose esomeprazole. The study evaluated the rate of
rebleeding as the primary end-point but also assessed all-cause
mortality, units of blood transfused and hospital stay.

Among patients with a Rockall score >6, the double-dose
group had significantly lower rebleeding rate than the standard-
dose group in the 4–14-day period (9.7% v. 23.4%, p=0.01) and
the effect continued over the 4–28-day period (10.8% v. 28.7%,
p=0.02). When adjusted to the Forrest classification, patients in
the double-dose group had a lower relative risk of rebleeding as

TABLE I. Rockall risk scoring system

Factor Score

0 1 2 3

Age (years) <60 60–79 80 —

Shock No shock (systolic blood pressure Tachycardia (systolic blood Hypotension (systolic —
100 mmHg, pulse <100/minute) pressure 100 mmHg, blood pressure <100

pulse >100/minute) mmHg)

Comorbid condition No major comorbid condition — Cardiac failure, ischaemic Hepatic/renal failure,
heart disease disseminated

malignancy

Diagnosis at endoscopy No lesion, no stigmata of recent All other diagnosis Upper gastrointestinal cancer —
haemorrhage, Mallory–Weiss tear

Major stigmata of recent None/dark spot — Blood in upper gastrointestinal —
haemorrhage tract, adherent clot, visible

vessel or spurting vessel
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compared to patients in the standard-dose group (RR 0.45, p=0.024)
over the 4–28-day period. The study also validated the Rockall
score as a good predictor of rebleed. There was a significantly
lower rebleed rate in the reference group as compared to the
standard-dose group in the 4–14-day period (4.5% v. 23.4%, p
<0.001) with the advantage being sustained over the 4–28-day
period (6.7% v. 28.7%, p=0.001). A higher relative risk of
rebleeding in the standard-dose group compared with the reference
group when adjusted to the Forrest classification (RR 4.81,
p=0.001) was also present. When analysed for all-cause mortality,
the reference group had a significantly lower mortality than the
standard-dose group (0% v. 8.5%, p<0.01) as also the hospital stay
(4 v. 6 days, p<0.001) and the units of blood transfused (1 v. 6
units, p<0.001). All-cause mortality was lower in the double-dose
group compared with the standard-dose group (3.2% v. 8.5%) as
was the units of blood transfused (4 v. 6 units) and the hospital stay
(4 v. 6 days) but the difference was not significant (p>0.05). When
all three groups were compared with respect to the cumulative
rebleed-free proportion over the 4–28-day period, the proportion
of rebleed free patients was higher in the double-dose group
compared with the standard-dose group (log rank, p=0.02) and the
proportion of rebleed-free patients in the reference group was
higher than both the standard- and double-dose groups (log rank,
p<0.001 and p=0.03, respectively).

This study has also validated the role of Rockall score as a
prognostic scoring system in peptic ulcer bleeding. It shows that
improved acid suppression prevents ulcer rebleed even in patients
with a higher Rockall score. With once-daily dosing, PPIs inhibit
only 70% of the active proton pumps. Double-dose esomeprazole
provides greater acid suppression obviating the need for prolonged
parenteral therapy after the standard initial parenteral
administration. Prolonged 7-day infusion has been shown to
reduce peptic ulcer rebleeding but the therapeutic regimen of oral
twice daily esomeprazole after the initial 3-day infusion has
obvious advantages in ease of administration as well as cost-
effectiveness.

The strength of this study is in its design being adequately
powered, prospective and randomized. Appropriate steps have
been taken to remove confounders by ruling out patients who
bleed within 3 days, stopping antiplatelets during enrolment and
delaying anti-Helicobacter pylori treatment to the end of study.
The study also compares the outcome against a reference group.

However, a few issues require closer scrutiny. It is surprising
that combination endoscopic therapy was more commonly used in
the group with lower Rockall score as compared to those with
higher Rockall scores (83.9% v. 73.5%, p=0.03) thus offering a
more extensive therapeutic approach for a clinically milder bleed.
Also, a higher (although insignificant) proportion of patients in
the double-dose group received combination therapy as compared
to the standard-dose group (78.5% v. 69.1%, p=0.25). This could
have contributed to a higher rate of rebleed in the standard-dose
group. The authors have explained the discrepancy by stating that
this was a ‘real-world’ situation, and ‘the time available for
gastroscopic combination therapies was limited’. In a life-
threatening situation such as peptic ulcer bleeding, combination

therapy is the standard of care and time constraints are difficult to
understand. The study was not blinded and the possibility of bias
creeping in is possible. Most studies predict a rebleed rate of 4%–
7%,9,10 but the current study has a rebleed rate of almost 15%. This
could also be due to the higher average Rockall score.

Asians are inherently poor metabolizers (CYP2C19),11 have a
smaller mass of parietal cells12 and thus PPIs have a more profound
effect. A lower dose of omeprazole has been shown to be effective
in maintaining a favourable gastric pH in Taiwan.13,14

Notwithstanding this, the current study validates the common
practice of double-dose PPI use after initial parenteral PPI therapy
for preventing rebleeding after endoscopic therapy for a bleeding
peptic ulcer.
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