
Drug treatments in upper gastrointestinal
bleeding: value of endoscopic findings as surrogate
end points

G M Hawkey, A T Cole, A S McIntyre, R G Long, C J Hawkey

Abstract
Introduction—Pharmacotherapy for
upper gastrointestinal bleeding has been
diYcult to evaluate because clinical end
points are infrequent and aVected by
other factors.
Aims—To evaluate whether blood in the
stomach at endoscopy reflected severity of
bleeding, predicted clinical outcomes, and
could be altered by therapeutic agents.
Methods—We studied 414 consecutive ad-
missions with suspected upper gastro-
intestinal bleeding. Patients were
randomised to receive lansoprazole 60 mg
followed by 30 mg four times daily,
tranexamic acid 2 g followed by 1 g four
times daily, both drugs, or placebo for four
days, until discharge or a clinical end
point occurred. Logistic regression analy-
sis was used to determine predictors of
endoscopic changes and clinical out-
comes, and to investigate the eVects of
drug treatments on blood in the stomach.
Results—Of 414 patients with suspected
upper gastrointestinal bleeding, 379 were
endoscoped. Upper gastrointestinal bleed-
ing was confirmed in 316. Sixteen re-
quired surgery within 30 days and 16 died
on the index admission. Trial treatments
were evaluable on a per protocol basis in
228 patients. The amount of blood in the
stomach was found to reflect initial risk,
with significant associations with high risk
categorisation (odds ratio 3.7 (95% confi-
dence interval 1.5–9.4) for more than a
trace v none/trace), age (1.5 (1.1–1.9) per
decade), and initial pulse (1.02 (1.00–1.04)
per beat), and to predict rebleeding (9.2
(4.6–18.7)) and surgery (8.2 (2.9–22.9)).
Other stigmata were less significant in
these respects. The amount of blood in the
stomach at endoscopy was reduced sig-
nificantly by both lansoprazole (0.22
(0.07–0.63)) and tranexamic acid (0.27
(0.09–0.81)), although there was no evi-
dence of synergy.
Conclusions—Blood in the stomach re-
flects clinical features in patients with
acute upper gastrointestinal bleeding and
is reduced by treatment with lansoprazole
and tranexamic acid.
(Gut 2001;49:372–379)
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Upper gastrointestinal bleeding remains the
most common reason for emergency hospital
admission with a gastrointestinal problem.1 2 It
has a high mortality and there is little evidence
that this is declining. In consequence, upper
gastrointestinal bleeding still causes approxi-
mately 5000 deaths per annum in the UK.
Although endoscopic treatments using laser,
injection, or heater probe can reduce rebleed-
ing and the need for surgery in clinical trials,3 4

their success depends on the skill of the opera-
tor and may not influence outcome in clinical
practice outside trial settings.5

A simply administered drug treatment which
improves the outcome of upper gastrointestinal
bleeding would therefore be an important
development. Treatments evaluated have in-
cluded acid suppression to reduce peptic
activity6–9 and tranexamic acid to inhibit
fibrinolysis.6 10 Large individual trials have
however failed to establish conclusively the
validity of either of these approaches, although
meta-analyses have suggested a weak beneficial
eVect of both H2 receptor antagonists9 and
tranexamic acid,10 and several studies have
reported benefit from omeprazole in patients
established by endoscopy to have ulcer bleed-
ing prior to trial randomisation.11–14

It would be attractive to show benefit from
drug treatment given to unselected patients
prior to endoscopy as treatment could be
extended to a wider range of conditions and
started earlier after presentation. Showing oral
treatment to be eVective would be particularly
attractive as it would allow treatment to be
started in the community prior to hospital
admission. However, for unselected patients,
important clinical end points such as rebleed-
ing, transfusion, surgery, or death are either
relatively infrequent and/or strongly influenced
by confounding factors. The death rate of
unselected patients in trials is suYciently infre-
quent that approximately 3000 patients would
be needed to show even a halving of the rate.7

Given these obstacles an alternative ap-
proach would be to develop a more sensitive
intermediate measure which reflected bleeding
severity and was predictive of clinically impor-
tant end points. This could then be used to
evaluate potential drug therapies before em-
barking on large trials designed to show an
impact on death rate. The Forrest classification
system has some predictive value in ulcer
patients15 but is not applicable to other causes
of upper gastrointestinal bleeding. In an earlier

Abbreviations used in this paper: NSAID,
non-steroidal anti-inflammatory drug.

Gut 2001;49:372–379372

Division of
Gastroenterology,
University Hospital,
Nottingham NG7 2UH,
UK
G M Hawkey
C J Hawkey

Derby City Hospital,
Uttoxeter Road, Derby,
UK
A T Cole

Wycombe Hospital,
Queen Alexandra
Road, High Wycombe,
Buckinghamshire
HP11 2TT, UK
A S McIntyre

City Hospital,
Hucknall Road,
Nottingham NG5 1PB,
UK
R G Long

Correspondence to:
Professor C J Hawkey,
Division of Gastroenterology,
University Hospital,
Nottingham NG7 2UH, UK.
cj.hawkey@nottingham.ac.uk

Accepted for publication
29 January 2001

www.gutjnl.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.49.3.372 on 1 S

eptem
ber 2001. D

ow
nloaded from

 

http://gut.bmj.com/


study of the proton pump inhibitor omepra-
zole, we noted that this drug was associated
with a highly significant reduction in the
number of patients with intragastric blood or
active bleeding at endoscopy compared with
placebo recipients, even though there was no
eVect on mortality.7 Blood in the stomach was
not prospectively specified as an end point in
this earlier study and no account was taken of
the interval between presentation and endos-
copy. As a result, despite being highly signifi-
cant, the results could have arisen by chance.

We therefore set up a study with two aims.
The first was to evaluate whether the endos-
copic finding of blood in the stomach was suf-
ficiently predictive of clinically important
outcomes to be considered a surrogate end
point. The second aim was to investigate the
eVect of oral doses of lansoprazole, a proton
pump inhibitor, and of tranexamic acid, an
inhibitor of fibrinolysis, alone and in combina-
tion on this and other endoscopic findings. The
trial was initiated and designed in the Division
of Gastroenterology, Nottingham, and subse-
quently proposed to Lederle Laboratories who
funded it.

Methods
PATIENTS

All identifiable patients admitted to the two
Nottingham hospitals because of suspected
upper gastrointestinal bleeding over a 16
month period were considered for trial entry.
In order to reflect real clinical practice and
ensure rapid treatment, liberal entry criteria
were used. The only exclusion criteria were
bleeding so severe as to require immediate sur-
gical intervention, conditions making active
treatment inappropriate (for example, terminal
malignancy), pregnancy, lactation, active
thromboembolism or intravascular coagulopa-
thy, creatinine level above 250 µmol/l, use of
phenytoin, and known adverse drug reactions
to the trial drugs.

DESIGN

The therapeutic component of this study con-
sisted of a randomised, double blind, double
dummy, parallel group comparison of placebo,
lansoprazole, tranexamic acid, or both drugs in
combination, given orally to patients admitted
with acute suspected upper gastrointestinal
bleeding.

PROCEDURES

The treatment objective at trial entry was to
ensure that patients with upper gastrointestinal
bleeding receive treatment as soon as possible
after hospital admission. The general medical
admitting teams were therefore asked to
include all patients with possible upper gastro-
intestinal bleeding. Those subsequently as-
sessed on the basis of clinical and endoscopic
findings not to have suVered upper gastro-
intestinal bleeding were excluded from drug
eYcacy analysis. Such decisions were taken
immediately and prospectively, without knowl-
edge of the treatment received and before the
treatment code was broken.

At trial entry, patients were asked to give
verbal consent to participation. They were
treated for up to four days with lansoprazole
60 mg (stat dose), followed by 30 mg four times
daily, tranexamic acid 2 g, followed by 1 g four
times daily, both drugs, or placebo. Drugs were
randomised in blocks of four and blinding was
maintained using a double dummy technique.
If patients vomited within 30 minutes of the
first dose this was noted but the treatment
regimens were not altered. Patients were man-
aged by the seven medical acute admitting
teams. They were given guideline protocols
concerning risk factors (including age >60
years, initial pulse >100 beats/min, systemic
blood pressure <100 mm Hg, evidence of gas-
tric ulcer or liver disease, and coexistent
morbid disease) and their management. Each
admitting team had clinical freedom to manage
the patients as they saw fit. They were asked to
classify patients as high or low risk based on
their risk factors at presentation, although this
was not done to a standardised formula.

Endoscopy was performed on the morning
following admission for most patients or earlier
if clinical need dictated. At endoscopy all
primary and secondary lesions were recorded.
Endoscopists were asked to record whether
there was blood in the stomach and if so how
much (five point scale, 0–4), whether it was
mainly fresh or mainly old, and all stigmata of
bleeding.16 17 The scale for blood in the
stomach was developed locally and scored as
follows: 0, no blood; 1, trace on surface of
mucosa but no confluent pool; 2, small discrete
pool occupying up to 10% of greater curve; 3,
large pool, occupying 10–100% of greater
curve; and 4, widespread blood, obscuring
view. Where there were signs of active bleeding
endoscopic therapy was performed using
adrenaline to a standard protocol.18 Endos-
copists were asked to state whether or not they
thought the patient had genuinely had an
upper gastrointestinal bleed.

Each patient was visited on the ward daily by
a clinical research assistant who obtained writ-
ten confirmation of their verbal consent and
recorded information about them, their man-
agement, and results. Trial treatment contin-
ued for four days or until discharge or
withdrawal.

ANALYTICAL APPROACH

End points
The primary endoscopic end points, specified
at the start of the study, were whether there was
blood in the stomach (using the five point
endoscopic assessment to produce a binary
classification: none or a trace versus small pool,
large pool, or widespread) and other stigmata
of upper gastrointestinal bleeding (red spots,
black spots, clot obscuring the ulcer base, ooz-
ing, spurting blood, visible vessel). The sec-
ondary endoscopic end points were whether
blood was old or fresh and whether there was
active bleeding at endoscopy. The clinical end
points evaluated were the amount of blood
transfused and the incidence of rebleeding,
operation, or death. Rebleeding was defined as
new haematemesis, melaena, or hypotension
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(<100 mm Hg systolic blood pressure) associ-
ated with a drop in haemoglobin and/or endos-
copic evidence of fresh rebleeding. Re-
endoscopy was performed at the discretion of
the team managing the patients.

Patient populations
Because the diagnosis of gastrointestinal bleed-
ing is not always certain at presentation, the
treated population included those who turned
out not to have had gastrointestinal bleeding.
Clinical outcomes were however analysed on
an intention to treat basis, by including all
patients randomised to receive treatment re-
flecting the pragmatic approach appropriate to
this aspect of the study that encompasses the
way in which treatment would be used in clini-
cal practice. Endoscopic end points were
analysed in evaluable patients who had a
definite upper gastrointestinal bleed, whose
management was conducted according to the
trial protocol, as is statistically appropriate to
the explanatory nature of this aspect of the
study. Similar analyses of these end points,
restricted to patients with ulcer bleeding, were
also carried out. Safety analyses were per-
formed on all patients who had received at least
one dose of any study medication. Clinical
adverse events were summarised according to
body systems and severity, and related to drug
usage. Clinical laboratory events were assessed
in terms of change from baseline to last
recorded value.

Statistical methodology
Logistic regression analysis was used as the
principal analytical method. This allowed the
influence of factors identified as potential
determinants at the start of the study to be

assessed. In particular, this approach was
adopted to make allowance for the time from
initiation of treatment to endoscopy. Non-drug
influences were first investigated with back-
ward stepwise elimination of those that did not
improve the fit of the regression model
(p>0.1), before fitting the trial treatments to
the model. Because the study was conducted to
a factorial design with a view to detecting any
synergy between the two drug treatments, each
individual drug was entered as a discrete
factor, and an interaction term used to
determine the eVect of using them in combina-
tion. As no synergy was detected, odds ratios
for each of the four treatment combinations
were also calculated for illustration purposes
but this did not form part of the primary statis-
tical assessments.

The following explanatory factors, selected
at the start of the study, were assessed in this
way as determinants of endoscopic findings:
hospital centre; hospital ward; high/low risk
status; patient age; site of primary endoscopic
lesion; initial pulse on admission; non-steroidal
anti-inflammatory drug (NSAID) usage; and
time from start of treatment to endoscopy. The
factors selected as potential determinants of
clinical outcome were: hospital centre; hospital
ward; high/low risk status; patient age; site of
primary endoscopic lesion; initial pulse; prior
NSAID usage; and the primary endoscopic
end points (amount of blood in the stomach,
stigmata of recent haemorrhage). Because
endoscopic stigmata were significantly influ-
enced by the trial treatments, they were not
included in the analysis when the eVect of these
treatments on clinical end points was analysed
in order to avoid confounding.

Figure 1 Disposition of patients in the trial. P, placebo, L, lansoprazole, T, tranexamic acid, LT, both drugs.

Enrolled
414

Endoscoped
359

Not endoscoped
55

Upper GI bleed
298

Not a bleed
61

Evaluable
228

Not evaluable
20

Placebo
55

Lansoprazole
58

Both drugs
58

Tranexamic acid
57

Eligible
248

Not eligible
50

Missed 2 or more consecutive doses
Endoscopy before trial treatment received
Prohibited drugs during trial
Previously in trial

14 (P4, L2, T6, LT2)
4 (P0, L1, T2, LT1)
3 (P1, L0, T1, LT1)
1 (P0, L0, T1, LT0)

> 72 h since start of bleeding

> 8 h from 1st dose to endoscopy

Trial data not entered

39 (P13, L9, T8, LT9)

9 (P4, L1, T1, LT3)

2 (P0, L0, T1, LT1)

P12, L10, T21, LT12

P13, L21, T10, LT17
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Planned sample size
It was planned to study a total of 400 patients
in anticipation that approximately 300 would
be found to have a definite upper gastro-
intestinal bleed. We calculated that 220 evalu-
able patients would be needed for the study to
have 90% power to detect an approximate
halving from 40% of the prevalence of
intragastric blood or stigmata with either drug
on a factorial basis.

Results
PATIENT POPULATIONS

In total, 414 patients were randomised for
treatment; 379 were endoscoped and 316 were
considered to have had a definite upper gastro-
intestinal bleed after endoscopic assessment.
Of these patients, 290 were eligible for
assessment of the eVect of drugs on endoscopic
findings and 228 were managed per protocol
(55 placebo, 58 lansoprazole, 57 tranexamic
acid, 58 both drugs). Reasons for exclusion
from analysis at each stage of patient selection
and their relation to treatments to which
patients were originally randomised are shown
in fig 1.

Patient characteristics
The patients we studied were relatively old with
a preponderance of men and a substantial
number who had a past history of peptic ulcer
or were taking NSAIDs (table 1). Approxi-
mately one sixth of patients were classified as
high risk by the attending physician.

Ward placement
Of the 68 patients classified as high risk, 13
(19.1%) were initially managed on high
dependency or intensive care units (table 2). Of

346 lower risk patients, four (1.2%) were
initially managed on a high dependency unit.
Eight higher risk and three lower risk patients
subsequently required transfer to high
dependency/intensive care units

OUTCOMES

Endoscopic findings
Endoscopy was performed 19 (median, inter-
quartile range 11–24) hours after admission.
The primary endoscopic diagnoses are shown
in table 1. Seventy eight patients had blood in
the stomach. In 36 of these it was a large pool
or widespread blood in the stomach. This
amount of blood was seen in 12 patients with
gastric ulcer (22.6%), seven with duodenal/
pyloric ulcer (9.5%), and seven with oesopha-
geal varices (50%). Specific stigmata of bleed-
ing were seen in 87 patients, including 21 with
duodenal/pyloric ulcers (28.4%), 19 with
gastric or stomal ulcers (35.8%), six with Mal-
lory Weiss tears (25.0%), four with oesopha-
geal ulcers (28.6%), and three with oesopha-
geal varices (33% of the nine with specific
stigmata recorded). Thirty five patients under-
went endoscopic sclerotherapy (11 duodenal
ulcer, 12 gastric ulcer, 10 oesophageal varices,
two Mallory Weiss tear), with control of bleed-
ing in 77% (table 2).

Clinical outcomes
A total of 165 patients required blood transfu-
sion (table 2). The volume transfused in these
patients was 4.0 (1.9) (SD) units. Across the
whole population of patients with upper
gastrointestinal bleeding, an average of 0.41
(geometric mean, 95% confidence intervals
0.31–0.52) units were transfused. The endos-
copic diagnoses most frequently associated

Table 1 Details of patients studied

Endocopically evaluable patients

All patients
randomised
(n (%)) All (n (%)) Placebo Lansoprazole Tranexamic acid

Both
drugs

n 414 228 55 58 57 58
Age (y) (mean (SD)) 58.4 (19.9) 58.9 (19.3) 56.2 58.8 60.3 60.2
Female 163 (39.4) 88 (38.6) 23 20 23 22
Past history PU 130 (24.9) 64 (28.1) 13 19 17 15
Drugs on admission

Ulcer healing 97 (23.5) 50 (21.9) 14 8 14 14
NSAIDs 144 (35.0) 87 (37.3) 18 15 27 27
Other 264 (64.2) 151 (66.8) 31 41 41 38

High risk patient 68 (16.4) 35 (15.4) 7 11 9 8
Endoscopic diagnosis

Peptic ulcer 141 (37.2) 98 (42.9) 22 20 32 24
Oesophageal 14 (3.7) 11 (4.8) 1 3 4 3
Gastric 53 (14.0) 37 (16.2) 9 8 9 11
Pyloric/duodenal 74 (19.5) 50 (21.9) 12 9 19 10

Erosions 77 (20.3) 48 (21.1) 12 11 13 12
Oesophageal 32 (8.4) 17 (7.5) 5 4 2 6
Gastric 26 (6.9) 15 (6.6) 2 3 5 5
Pyloric/duodenal 19 (5.0) 16 (7.0) 5 4 6 1

Mallory Weiss tear 24 (6.3) 15 (6.6) 6 4 2 3
Oesophageal varices 14 (3.7) 9 (3.9) 4 4 0 1
Normal 65 (17.2) 14 (6.1) 2 4 2 6
Other* or cause unclear 58 (15.3) 44 (19.3) 9 15 8 12

Endoscopic findings
Blood in stomach 107 (25.8) 78 (34.2) 29 15 19 15

Fresh 48 (11.6) 37 (16.2) 12 12 6 7
Definite active bleeding 40 (9.7) 32 (14.0) 12 8 7 5

Stigmata of recent
haemorrhage

116 (28.0) 87 (38.2) 20 24 24 19

Values are number or number (%).
*Including hiatus hernia, Dieulafoy’s lesion, malignancy, and lower gastrointestinal bleeding.
PU, peptic ulcer.
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with blood transfusion were oesophageal
varices (86%), duodenal ulcer (61%), and gas-
tric ulcer (58%).

Thirty nine patients experienced rebleeding
(table 2), 11 with duodenal ulcer (rebleeding
rate 16.7%), eight with gastric ulcer (rebleed-
ing rate 15.1%), and six with oesophageal
varices (rebleeding rate 42.9%). Eighteen
patients required surgery (16 while still receiv-
ing trial treatment), 15 as a consequence of
gastrointestinal bleeding, and three for other
reasons (laparotomy for peritonitis from perfo-
rated duodenal ulcer, repair of inguinal hernia,
repair of aortic aneurysm). In five patients sur-
gery was for bleeding duodenal ulcer (rate of
surgery 9.1%) and in four it was for gastric
ulcer (7.5%). Sixteen patients died on the
index admission within 30 days of trial entry.
Two patients died on readmission within 30
days (one myocardial infarction, one heart fail-
ure). Six of the deaths were in patients with
duodenal ulcer (death rate 9.1%), three with
gastric ulcer (5.7%), and two with oesophageal
varices (14.3%). Gastrointestinal bleeding was
designated as the main initiating cause (directly
or indirectly) of death in 12 instances (five
postoperative).

NON-DRUG DETERMINANTS OF ENDOSCOPIC

FINDINGS

Blood in the stomach
As shown in fig 2, patient risk status, age, and
time to endoscopy were significant determi-
nants of finding blood at endoscopy. High risk
patients were 3.7 (97% confidence intervals
1.5–9.4) times more likely to have blood in the
stomach and the odds increased by 1.5
(1.1–1.9) for each decade of age. The chances
of finding blood at endoscopy diminished
significantly as the time to endoscopy increased
(p=0.001). Initial pulse rate was also a signifi-
cant influence with an odds ratio of 1.02
(1.00–1.04) for each beat per minute
(p=0.035).

Stigmata of recent haemorrhage
Being a high risk patient was the only factor
significantly associated with finding any endos-
copic stigma of recent haemorrhage (odds ratio
2.5, 1.1–5.5; p=0.023) (fig 2). The odds of
finding stigmata tended to diminish with the
number of hours between admission and
endoscopy (odds ratio 0.98, 0.96–1.00;
p=0.01).

Secondary endoscopic end points
Active bleeding tended to be more likely to be
found if there was a tachycardia (odds ratio
1.02, 1.00–1.05 for every 10 beats per minute;
p=0.12) and there was a trend to association
with a high risk categorisation (odds ratio 2.6,
0.93–7.0; p=0.07). Fresh blood was more
likely to be found in high risk patients (odds
ratio 3.9, 1.6–9.5; p=0.003). The odds of find-
ing active bleeding (odds ratio 0.94, 0.89–0.98
per hour; p=0.008) or fresh blood (odds ratio
0.95, 0.92–0.99 per hour; p=0.017) dimin-
ished with the number of hours to endoscopy.

Table 2 Management and outcomes

All (n (%)) Placebo Lansoprazole
Tranexamic
acid

Both
drugs

n 414 103 102 103 106
ICU 17 (4.1) 2 3 6 6
Specialised ward 147 (35.5) 38 33 39 37
Endoscopic therapy 35 (8.5) 10 10 8 7
Blood transfusion 165 (39.9) 60 67 58 64
Rebleeding 39 (9.4) 10 10 9 10

In high risk patient 20 (29.4) 8 3 5 4
Surgery 16 (3.9) 6 3 5 2

In high risk patient 9 (13.2) 4 1 3 1
Death 16 (3.9) 5 2 4 5

In high risk patient 13 (19.1) 5 2 3 3

Values are number or number (%).

Figure 2 EVect of significant factors and of trial treatments on endoscopic findings.

Both
Tranexamic acid
Lansoprazole

Age decade

High risk patient

Hours to endoscopy

Treatment

Blood in stomach

0.05 0.2 1 5 20

Both
Tranexamic acid
Lansoprazole

High risk patient

Hours to endoscopy

Treatment

Active bleeding

0.05 0.2 1 5 20

Stigmata

0.05 0.2 1 5 20

Fresh blood

0.05

Odds ratio
0.2 1 5 20
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NON-DRUG DETERMINANTS OF CLINICAL

OUTCOMES

Rebleeding
Thirty nine patients (12.3% of all those
assessed as having a genuine gastrointestinal
bleeding episode) rebled. The factors signifi-
cantly associated with rebleeding were quantity
of blood at endoscopy (p<0.001) and whether
the patient was categorised as a high risk
patient (odds ratio 3.1, 1.2–7.9; p=0.017) (fig
3). Other endoscopic stigmata were not signifi-
cantly predictive for rebleeding. Risks in-
creased progressively according to the amount
of blood at endoscopy (fig 3) so that the odds of
rebleeding in patients with extensive blood at
endoscopy were 21.2 (6.2–72.6; p<0.001)
compared with patients with no blood. Overall,
finding more than a trace of blood was associ-
ated with an odds ratio for rebleeding of 9.2
(4.5–18.7) compared with finding none or a
trace. Rebleeding occurred in nine of 270
patients with no blood in the stomach at
endoscopy (3.3%), in 10 of 63 with a trace or
small pool (15.9%), and in 17 of 44 with a large
pool or widespread blood (27.3%; p<0.001).
Sixteen of 40 patients with active bleeding at
endoscopy (40%) rebled compared with 20 of
337 (5.93%) without (p<0.001).

Surgery
Sixteen patients (5.1%) underwent surgery
within 30 days of admission. Quantity of blood
at endoscopy (p=0.008) and being a high risk
patient (odds ratio 8.2, 2.0–33.9; p=0.004)
were again significant determinants of the need
for surgery (fig 3) but there was also an associ-
ation with NSAID use (odds ratio 8.2,
2.0–33.9; p=0.021) and endoscopic stigmata
(odds ratio 9.8, 2.2–83.8; p=0.003). Extensive
blood at endoscopy was associated with an
odds ratio for surgery of 18.9 (3.3–30.5) com-
pared with patients with no blood (p=0.0009).
Overall, finding more than a trace of blood was
associated with an odds ratio for surgery of 8.2
(2.9–22.9) compared with finding none or a
trace. Surgery was required in three of 272
patients with no blood at endoscopy (1.1%), in

two of 63 with a trace or small pool (3.2%), and
in eight of 44 with a large pool or widespread
blood (18.2%; p<0.001).

Death
Sixteen patients (5.1%) died during the index
admission. As shown in fig 3, high risk patients
were 69.9 (8.6–566) times more likely to die
compared with lower risk patients (p<0.001).
Patients using NSAIDs were also at increased
risk, with an odds ratio of 3.9 (1.02–14.9;
p=0.049). In the main analysis, none of the
endoscopic measurements was significantly
associated with subsequent death. However,
when analysed separately, finding more than a
trace of blood was associated with an odds ratio
for death of 3.6 (1.3–10.3) compared with
finding none or a trace. Five of 271 patients
with no blood at initial endoscopy (1.8%)
compared with two of 63 with a trace or small
pool (3.2%), and five of those with a large pool
or widespread blood (11.4%) died.

Outcomes in ulcer patients
The rate of rebleeding (13.9%), surgery
(6.6%), and death (4.4%) in ulcer patients did
not diVer from the whole patient population
with upper gastrointestinal bleeding, and there
were relatively few events. Data on ulcer
patients (which were broadly similar to the
group as a whole) are therefore not presented
separately.

EFFECTS OF TRIAL DRUGS ON ENDOSCOPIC END

POINTS

Blood at endoscopy
When the eVects of treatment were fitted to the
model, each treatment was associated with a
highly significant reduction in the amount of
blood in the stomach although there was no
evidence of synergy between them (fig 2).
Among patients who received placebo, 53.7%
had blood at endoscopy. This was reduced to
25.9% (odds ratio 0.22, 0.07–0.63) in patients
treated with lansoprazole (p=0.005), to 33.3%
(odds ratio 0.27, 0.09–0.81) with tranexamic
acid (p=0.019), and to 25.9% (odds ratio 0.26,

Figure 3 EVect of significant factors and of trial treatments on clinically significant outcomes.

++++
+++

Quantity of blood

++
+

Stigmata

High risk

NSAIDs

Age

Pulse

Lansoprazole
Tranexamic acid

Treatment

Both

0.2 1 5 10 20 50 0.02 0.1 0
Odds ratio

Rebleeding Surgery Death

10 50 0.1 0 10 50 400
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0.09–0.80) with both drugs (p=0.013). As seen
in fig 4, the amount of blood at endoscopy in
those patients where it was found was also
reduced.

Stigmata of recent haemorrhage
There were no diVerences in the prevalence of
stigmata at endoscopy between any of the drug
treatment groups, whether all patients or only
those with ulcers were considered.

EFFECT OF TRIAL DRUGS ON CLINICAL END

POINTS

Similar numbers of patients suVered rebleeding
in all treatment groups (table 2) and there was
no significant influence on the risk of rebleeding
(fig 3). Six patients who received placebo under-
went surgery (all bleeding related) compared
with five on lansoprazole (two for unrelated
reasons), five on tranexamic acid, and two on
both drugs (table 2). The numbers of patients
on active treatment who underwent bleeding
related surgery or who died tended to be less in
the actively treated patients (table 2, fig 3) but
numbers were too small for formal analysis. The
eVect of the trial treatments on clinical end
points was not statistically significant in any
instance. There were too few patients with ulcers
who experienced clinical end points for valid
analysis of the eVect of the trial drugs.

SAFETY

There were no significant diVerences in the
number or pattern of adverse events, of severe
adverse events, or of adverse events leading to
withdrawal in the four treatment groups.
Although a number of patients had thrombotic
episodes, there was no evidence that these were
more common in those receiving tranexamic
acid.

Discussion
In this paper we have shown that the simple
measure of finding blood in the stomach at ini-
tial endoscopy closely reflects baseline meas-
urements associated with higher risk and clini-
cal evaluation of risk status, and is predictive of

clinically important outcomes. These relation-
ships appear to be stronger for blood in the
stomach than for other endoscopic stigmata.
All treatment combinations investigated mark-
edly reduced the chances of finding blood in
the stomach at endoscopy. The study was not
designed to be large enough to detect eVects of
treatment on clinical outcomes and indeed was
set up to study endoscopic measures as
possible surrogates. Nevertheless, the rates of
operation and death were numerically less in
treated than untreated patients. These observa-
tions suggest that blood in the stomach could
be used in medium sized pilot studies to iden-
tify treatments worth investigating for their
eVects on rebleeding, surgery, and death in
much larger studies.

Our data leave a number of uncertainties.
With acid suppression, the pool size within the
stomach could be reduced not because of
reduced bleeding but because of gastric secre-
tion. This however would not explain the
reduction with tranexamic acid. Alternatively,
active treatments could increase the rate of
gastric emptying of blood. However, there is no
pragmatic evidence in favour of this proposi-
tion and the fact that blood in the stomach was
predictive of clinical outcomes suggests it is
more likely to have been a genuine index of
intragastric bleeding. Assessments were by a
large number of endoscopists and intra-
observer agreement was not investigated in this
study. Again, however, the predictive value of
blood in the stomach suggests it is robust
enough to be of value even with a large number
of endoscopic observers.

Our study shows that acid suppression with a
proton pump inhibitor such as lansoprazole or
use of tranexamic acid reduces the amount of
blood at endoscopy, as assessed during routine
clinical practice. This is probably a real rather
than a spurious finding and raises the possi-
bility that in a trial of suYcient size, use of a
proton pump inhibitor, or tranexamic acid
could improve clinical outcomes in unselected
patients. However, there are few grounds to
believe that there would be an advantage from
using the two approaches simultaneously.
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