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Upper gastrointestinal haemorrhage
(UGIH) is a common medical emergency with an incidence of 50–170 per
100,000 adults per year in the UK.1,2 A
UK audit found an overall mortality of
14%, with a higher mortality in older
patients or those with severe comorbidity.3 Mortality has not declined
recently because of the increasing age
and comorbidity of patients.4

Initial assessment
The initial management of the patient
should include a risk assessment of
the severity of the bleed and fluid
resuscitation (Table 1).

Risk scores in upper gastrointestinal
haemorrhage
Several risk scoring systems have been
devised to predict the outcome of UGIH,
the commonest of which are the Rockall
and Blatchford scores.
Rockall score. This widely used scoring
system was based on a prospective
national audit of 4,185 cases of UGIH.3

The Rockall score, which identifies the
risk factors associated with mortality
after UGIH, comprises three clinical factors and two endoscopic variables as predictive of mortality (Table 2). The
scoring system has been used both preand post-endoscopy. The higher the
Rockall score the worse the prognosis; an
overall score below three is associated
with an excellent prognosis. In this audit,
15% and 26% were identified as low risk
pre- and post-endoscopy, respectively
(Table 3).
Blatchford score. The Blatchford score
uses solely clinical and laboratory variables and has no endoscopic component.5 In contrast to the Rockall score,
the main outcome measurement is the
requirement for clinical intervention
(blood transfusions, surgical or endoscopic interventions). The score was
based on a prospective audit of 1,748
admissions for UGIH in West Scotland
Table 1. Urgent investigations in a
patient with upper gastrointestinal
haemorrhage.
G

Haemoglobin, white cell count,
platelet count

G

Urea and electrolytes

G

Liver function tests

G

Blood cross match

G

Prothrombin time

G

ECG

G

Chest X-ray

Key Points
Risk stratification and resuscitation of patients with upper gastrointestinal
haemorrhage are important in the initial management
Advanced age, comorbidity and haemodynamic shock are associated with increased
mortality
Endoscopic haemostasis is associated with reduced rebleeding rates and
requirement for surgery
KEY WORDS: endoscopy, gastrointestinal haemorrhage, peptic ulcer, proton pump
inhibitors, terlipressin, varices
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Table 2. Rockall score.
Score

Age

0

1

2

<60 years

60–79 years

≥80 years

Shock

No shock (systolic BP
>100 mmHg, pulse <100)

Comorbidity

No major comorbidity

Endoscopic diagnosis

Mallory-Weiss tear, no
lesion identified, no stigmata
of recent haemorrhage

Major endoscopic
stigmata of recent
haemorrhage

None or dark spot alone

Tachycardia alone
(pulse >100,
systolic BP >100 mmHg)

3

Hypotension
(systolic BP
<100 mmHg)
Cardiac failure, IHD, any
major comorbidity

All other diagnoses

Renal failure, liver failure,
disseminated malignancy

Malignancy of upper
GI tract
Blood in upper GI tract,
adherent clot, visible or
spurting vessel

BP = blood pressure; GI = gastrointestinal; IHD = ischaemic heart disease.

(Table 4). A simplified ‘fast track’ score
derived from this system (Blatchford
score 0 associated with low risk of
requiring clinical intervention) identified
99% of patients who required intervention and 32% with minor bleeds who did
not.
These scoring systems enable patients
to be separated into those with low mortality risk and probability of requiring
intervention and those with higher mortality risk and high likelihood of intervention. Many units use these scores to
identify and triage patients suitable for
early discharge, admission into a high
dependency area or urgent endoscopy.

Table 3(a). Overall mortality by Rockall score.
Rockall score

0

1

2

3

4

Mortality (%)

0

0

0.2

2.9

5.3

Pre-endoscopy
Rockall score

0

1

2

Mortality (%)

0.2

2.4

5.6

7

8+

10.8

17.3

27.0

41.1

3

4

5

6

7

11.0

24.6

39.6

48.9

50.0

Table 4. The Blatchford score.
Admission risk marker

Score

Blood urea (mmol/l)

<6.5
6.5–8.0
8.0–10
10–25
>25

0
2
3
4
6

Hb (g/dl) men

≥13
12–13
10–12
<10

0
1
3
6

Hb (g/dl) women

≥12
10–12
<10

0
1
6

Systolic BP (mmHg)

Other markers

Endoscopy
Endoscopy can be undertaken either as a
semi-elective or urgent procedure. The
timing has to be taken on an individual
case basis but fluid resuscitation takes

6

Table 3(b). Overall mortality by pre-endoscopy risk score.

Resuscitation
The immediate management is to resuscitate the patient (a detailed account of
this is beyond the scope of this review).6
Fluid resuscitation should be commenced. In severe cases of haematemesis
an endotracheal tube may be required,
especially if the conscious level is
impaired (eg in hepatic encephalopathy)
to prevent pulmonary aspiration.

5

≥110
100–109
90–99
<90
Pulse ≥100
Presentation with melaena
Presentation with syncope
Hepatic disease
Cardiac failure

0
1
2
3
1
1
1
2
2

BP = blood pressure; Hb = haemoglobin.
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priority over endoscopy. Endoscopy
should be undertaken when the patient is
haemodynamically stable, but this is not
always possible in cases of severe
bleeding. Ideally, every acute hospital
should have arrangements for out-ofhours endoscopy by appropriately
trained clinicians,6 but there is wide variation in the provision of emergency
endoscopy within the UK. A recent
National Confidential Enquiry into
Patient Outcome and Death reported
that 62% of units had no out-of-hours
endoscopy rota.
Endoscopy can define the cause of
bleeding (Table 5), aid in risk stratification and enable endoscopic haemostasis
to be performed. Specific endoscopic,
pharmacological and surgical therapy
can then be tailored towards individual
causes of bleeding.

Non-variceal upper
gastrointestinal haemorrhage
Endoscopy
Peptic ulceration. Various endoscopic
haemostatic treatments are available to
treat peptic ulcers with stigmata of recent
haemorrhage (oozing or spurting haemorrhage, visible vessel, adherent clot)
including:
injection therapy (adrenaline, fibrin
glue)
thermal haemostasis (heater probe,
argon plasma coagulator), or
mechanical clips.
Adrenaline injection is associated with
an initial haemostasis rate of 95% and a
rebleeding rate of 15–20%. The addition
of thermal therapy to adrenaline injec-

•
•
•

Table 5. Causes of upper
gastrointestinal haemorrhage.
Cause
Peptic ulcer

%
35–50

Gastroduodenal
erosions/gastritis

8–15

Oesophagitis

5–15

Oesophageal varices

5–10

Mallory-Weiss tear
Malignancy
None identified
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15
4
20–25

tions further reduces the rebleeding rate
to 5–10% and also the requirement for
surgery.7,8
Factors identified as predicting a high
risk of rebleeding include shock at presentation, ulcer size above 2 cm, hypotension and haemoglobin less than
10 g/dl.9 A randomised controlled study
(RCT) of endoscopic retreatment against
surgery in patients who rebled showed
no difference in mortality and a reduced
complication rate in those undergoing
endoscopic retreatment.10 Those with
hypotension at the time of rebleed and
ulcer size bigger than 2 cm are more
likely to fail endoscopic retreatment and
require surgical management of their
rebleeding.
Mallory-Weiss tears usually stop
bleeding spontaneously. Rarely, adrenaline injections or thermal methods can
be used. Other causes of bleeding such as
telagiectasias and vascular ectasias can be
treated with the argon plasma coagulator.

Pharmacological therapy
Proton pump inhibitors. The use of
proton pump inhibitors (PPIs), potent
acid suppressing agents, is based on the
observation that pH over 6 is required
for platelet aggregation whereas pH
below 5 results in clot lysis.11 In a landmark study from Hong Kong,12 240
patients with peptic ulcer bleeding and
high-risk stigmata of recent haemorrhage were randomised to receive highdose intravenous (iv) omeprazole (80 mg
iv bolus followed by 8 mg per hour for
72 hours) or placebo. Rebleeding
occurred in 6.7% of the high-dose
omeprazole group compared with 22.5%
of the placebo arm. On this basis, many
units have adopted this protocol in
patients who have bled from a peptic
ulcer with high-risk stigmata of
rebleeding, although this dosage is
currently unlicensed.
In contrast, a previous study from the
UK found no advantage of iv omeprazole,13 possibly because of the inclusion
of patients with low-risk peptic ulceration, oesophageal varices and tumours or
due to ethnic differences between study
populations. A further study suggested a

reduction in rebleeding in patients with
peptic ulcer haemorrhage who were
given oral omeprazole. Endoscopic
therapy was not available in this study, so
its applicability to routine practice
within the UK is uncertain.14

Surgical therapy
Surgery is necessary in patients refractory to initial endotherapy and in
patients who rebleed. The on-call upper
GI surgical team should be informed of
the patient in whom there is the potential
for surgical intervention. After a single
rebleed the outcomes from endoscopy
seem to be equivalent to surgery.10
Thereafter, the decision whether to proceed to surgery has to be taken on an
individual basis depending on patient
age, comorbidity and ulcer size.
Routine repeat endoscopy is not necessary in patients who do not have clinical
signs of rebleeding except in the case of
gastric ulcer bleeding to exclude malignancy. One study suggested a reduction
in rebleeding rates with routine ‘secondlook’ endoscopy, but this has not been
duplicated.15 Patients who have bled
from peptic ulcers should receive routine
ulcer healing therapy including
Helicobacter pylori eradication.16 In
patients who have bled from peptic
ulcers due to non-steroidal anti-inflammatory drugs and cannot stop these
medications the addition of PPIs reduces
the risk of rebleeding, but the risk of
recurrent ulceration is still significant.17

Variceal haemorrhage
The mortality from bleeding after a
variceal haemorrhage is related to the
severity of the liver disease. The ChildPugh score is a commonly used classification to assess the severity of liver disease
(Table 6) and is strongly predictive of
mortality.18

Treatment of acute variceal bleeding
Endoscopic therapy. The main endoscopic
treatment modalities for oesophageal
varices are endoscopic variceal band
ligation (EVL) and endoscopic variceal
sclerotherapy. EVL was first described in
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humans in 1988 and subsequent studies
have shown that it is superior to
sclerotherapy both in the setting of acute
bleeding19 and also in secondary prophylaxis of variceal haemorrhage.20 The
newer multiband variceal banding
devices are also superior to the firstgeneration techniques.21
Gastric varices are present in approximately 30% of patients with portal
hypertension. They pose a challenge to
the endoscopist because of the difficulties in achieving haemostasis with either
endoscopic sclerotherapy or band l
igation. Recent studies using tissue
adhesives such as N-butyl-cyanoacylate22
and human thrombin23 have shown high
initial haemostasis rates.
Pharmacological therapy. Terlipressin,
vasopressin, somatostatin and octreotide
have all been shown to be of some benefit
in initial haemostasis and in reducing
early rebleeding. Terlipressin reduces
mortality; in the UK it is the only
licensed vasoactive agent in variceal
haemorrhage.24 Earlier treatment with
vasoactive agents25,26 seems to be associated with a better outcome and should
therefore be used before endoscopy when
a variceal haemorrhage is clinically suspected. The optimal duration of therapy
has not been fully established but many
studies continued vasoactive drugs for
five days.27
Prophylactic antibiotics have been
shown in multiple meta-analyses to
reduce mortality in cirrhotic patients
with GI haemorrhage.28
Combining endoscopic and pharmacological therapy improves initial
haemostasis rates and reduces rebleeding

rates compared with
haemostasis alone.29

endoscopic

Balloon tamponade. Balloon tamponade
is highly effective in the control of active
bleeding but is associated with 50%
rebleeding after deflation of the balloon.
It is also associated with risk of oesophageal rupture, ulceration and aspiration pneumonia, but is valuable in
torrential bleeding as a temporising
manoeuvre whilst awaiting definitive
treatment.18,27
Transjugular intrahepatic portosystemic
shunt. Transjugular intrahepatic portosystemic shunt (TIPSS) is a procedure
in which a self-expanding metal stent is
placed radiologically between the portal
and hepatic veins. It is highly effective in
reducing portal pressures and rebleeding
and in controlling acute haemorrhage.18
TIPSS is, however, associated with a risk
of encephalopathy and shunt stenosis,
although the latter risk is reduced with
the use of the newer polytetrafluoroethylene covered stents.30 Its use is currently
limited to variceal haemorrhage refractory to endoscopic and pharmacological
therapy.

Secondary prophylaxis of variceal
haemorrhage
Beta-blockers. Non-selective beta-blockers
reduce cardiac output and cause
splanchnic vasoconstriction, reducing
portal venous inflow and pressure. Several
RCTs comparing popranolol or nadolol
with placebo have shown a reduction in
rebleeding and mortality with betablockers.18

Table 6. Child-Pugh score.
Score
1

2

3

Encephalopathy

None

Mild

Moderate

Ascites

None

Mild-moderate

Severe

Bilirubin (µmol/l)

<34

34–51

>51

Albumin (g/l)

>35

28–35

<28

INR

<1.3

1.3–1.5

>1.5

INR = international normalised ratio.
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Endoscopic therapy
Initial studies comparing endoscopic
sclerotherapy with no therapy showed a
reduction in rebleeding in patients with
endoscopic sclerotherapy. Subsequent
studies comparing EVL and sclerotherapy indicated that EVL is associated with lower mortality, rebleeding and
complication rates than endoscopic sclerotherapy.20 EVL should be performed at
regular (two-weekly) intervals until
variceal eradication with oral PPI prophylaxis against EVL induced ulceration.
The combination of beta-blockers
with endoscopic variceal band ligation
has recently been shown to reduce
rebleeding in comparison with band
ligation alone.31

Conclusions
Upper gastrointestinal haemorrhage is a
life-threatening emergency. Recent
advances in therapeutic endoscopy and
pharmacological therapy have reduced
the rebleeding rate and requirements for
surgery. However, risk stratification and
resuscitation are as important in the initial management of these patients.
Individual units should incorporate
these into local protocols for the treatment of patients with upper GI bleeding.
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