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Update on the management of upper gastrointestinal bleeding
Josh Orpen- Palmer    , Adrian J Stanley

QUESTIONS FOR FUTURE RESEARCH
 ⇒ Is fresh frozen plasma of value in the correction of coagulation in patients 

with cirrhosis and upper gastrointestinal bleeding?
 ⇒ What is the optimal timing of urgent endoscopy in patients at higher risk?
 ⇒ Will explainable machine learning models allow meaningful treatment 

changes that improve patient outcomes?

ABSTRACT
Upper gastrointestinal bleeding is a common 
emergency presentation requiring prompt 
resuscitation and management. Peptic ulcers are 
the most common cause of the condition. Thorough 
initial management with a structured approach is 
vital with appropriate intravenous fluid resuscitation 
and use of a restrictive transfusion threshold of 
7- 8 g/dL. Pre- endoscopic scoring tools enable 
identification of patients at high risk and at very low 
risk who might benefit from specific management. 
Endoscopy should be carried out within 24 h of 
presentation for patients admitted to hospital, 
although optimal timing for patients at a higher 
risk within this period is less clear. Endoscopic 
treatment of high risk lesions and use of subsequent 
high dose proton pump inhibitors is a cornerstone 
of non- variceal bleeding management. Variceal 
haemorrhage results in higher mortality than non- 
variceal haemorrhage and, if suspected, antibiotics 
and vasopressors should be administered urgently, 
before endoscopy. Oesophageal variceal bleeding 
requires endoscopic band ligation, whereas 
bleeding from gastric varices requires thrombin or 
tissue glue injection. Recurrent bleeding is managed 
by repeat endoscopic treatment. If uncontrolled 
bleeding occurs, interventional radiological 
embolisation or surgery is required for non- variceal 
bleeding or transjugular intrahepatic portosystemic 
shunt placement for variceal bleeding.

Introduction
Upper gastrointestinal bleeding (UGIB) is a common 
and potentially life threatening condition. Defined 
as bleeding originating proximal to the ligament of 
Trietz; bleeding from the oesophagus, stomach, or 
duodenum can present as haematemesis, melaena; 
or, in the context of severe bleeding and rapid intes-
tinal transit, haematochezia. Coffee ground vomiting 
can be due to non- bleeding pathology, including 
obstruction, but might indicate UGIB. In addition to 
externalisation of blood, patients can present with 
symptoms of blood loss such as syncope, fatigue, 
and shortness of breath. The cause of bleeding 
can be classified as variceal or non- variceal, with 

non- variceal including peptic ulcer bleeding. Peptic 
ulcer bleeding is the most common cause for UGIB 
despite Helicobacter pylori (H Pylori) eradication 
treatment and proton pump inhibitor use.1 While 
incidence of UGIB has been reported to be declining 
owing to a combination of drug and endotherapeutic 
interventions,2 3 emergency presentation is common 
with mortality between 2% and 10%.4–6

Management of UGIB can be considered in three 
stages: pre- endoscopic management, endoscopic 
assessment and treatment, and post- endoscopic 
management. In this article, we review these stages 
with particular focus on initial management, 
including risk stratification, resuscitation, and drug 
treatment.

Incidence
The incidence of UGIB varies both globally and region-
ally. Based on population studies from 10 hospitals 
in Spain, the incidence of admission to hospital from 
UGIB was 47- 87 per 100 000 people between 1996 
and 2005,7 with more recent data from nationwide 
administrative databases in the US showing hospital 
admission rates of 67- 81 per 100 000 from 2002 to 
2012.3 Within the UK, differences also exist. A large 
systematic linkage of hospital in- patients in Wales 
showed an incidence of 134 per 100 000, whereas 
data from Scotland reported a figure of 172 per 100 
000. Factors proposed for these differences include 
social deprivation and prevalence of H Pylori.7–9

Improved management, including resuscita-
tion, proton pump inhibitor use, and endoscopic 
treatments have been associated with the reported 
reduction in mortality from UGIB over the past two 
decades.10 However, patients presenting with UGIB 
are increasingly of an older age with substantial 
comorbidities including cardiac, vascular, and renal 
disease, and use of antiplatelet or anticoagulant drug 
is common. This demographic could account for the 
static mortality reported by some studies.11

Sources and selection criteria
We searched PubMed, Cochrane Central Register of 
Controlled Trials, and Embase using the terms "upper 
gastrointestinal bleeding," "non- variceal bleeding," 
and "variceal bleeding" for articles published 
between 1 January 2010 and 31st December 2021. 
We also reviewed reference lists from articles that 
we deemed to be high quality. Preference was given 
to randomised controlled trials, meta- analyses, 
and systematic reviews that have informed guide-
lines. We included smaller studies if they were of 
particular note or if other evidence was unavailable, 
for example, a large case series in the absence of data 
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from randomised controlled trial. In general, case 
reports and case series were excluded.

Initial management
A thorough history and clinical examination of the 
patient can provide an indication as to the cause of 
bleeding, but this indication is not certain until direct 
visualisation at endoscopy. Regardless of cause, any 
patient with haemodynamic instability should be 
appropriately resuscitated by use of a systematic 
approach.

Airway and breathing
Prophylactic intubation for airway protection in 
UGIB has not been investigated in a large randomised 
controlled trial. A few meta- analyses have shown 
that prophylactic intubation does not reduce inci-
dence of pneumonia, length of stay in hospital, or 
risk of mortality, and in some studies, the risk is 
increased.12–14 One of these meta- analyses of 10 
observational studies and 6068 patients showed 
no effect on mortality (odds ratio 1.92, 95% confi-
dence interval 0.71 to 5.23; P=0.20), but did show 
a significant increase in aspiration (3.85, 1.46 to 
10.25; P=0.01) and pneumonia (4.17, 1.82 to 9.57; 
P<0.001).13 These observational studies are likely 
to have involved selection bias, therefore, results 
should be interpreted with caution.

The European non- variceal UGIB guidelines 
recommend that prophylactic intubation should be 
performed only in the context of severe haematem-
esis, agitation, or inability to protect the airway.15 
The Baveno VII guidance for variceal bleeding 
suggests use of intubation in patients with altered 
consciousness and actively vomiting blood, with 
extubation as soon as possible after endoscopy.16 
In these situations, early anaesthetic input should 
be provided. Patients unable to tolerate endos-
copy under conscious sedation might also require 
intubation.

Supplemental oxygen should be administered to 
achieve target saturations and maintain end organ 
oxygenation. Close observation is required of patients 
using face masks given the risk of aspiration.17

Circulation
Fluid resuscitation aims to maintain adequate tissue 
perfusion. Intravenous access should be secured 
usually with two ≤18 G cannula in each antecubital 
fossa. Short, wide bore cannulas are preferable to 
central access given the higher flow rates achiev-
able.18 However, in some situations, such as difficult 
peripheral access or high osmolarity drug infusion, 
central access might be required.

A small, non- randomised study of 72 patients with 
UGIB showed a reduction in mortality (P=0.04) and 
myocardial infarction (P=0.04) in people who were 
managed with intensive early fluid resuscitation.19 

A targeted systolic blood pressure of 90- 100 mg 
Hg has been suggested by several guidelines.20 21 
Whether intravenous crystalloid or colloid is supe-
rior in resuscitation in hypovolaemic shock is debat-
able; however, a multicentre randomised controlled 
trial showed no significant difference in 28 day 
mortality between people treated with the fluids.22 
The British Society of Gastroenterology UGIB Care 
Bundle advises giving 500 mL crystalloid in less than 
15 minutes to patients who are haemodynamically 
unstable, with regular review to determine ongoing 
requirement.23 In patients with persisting hypoten-
sion, despite fluid resuscitation, high dependency or 
intensive care is appropriate.24

Blood product transfusion
Packed red cells
Restrictive transfusion of packed red cells in the 
context of non- life- threatening UGIB has become 
the standard of care and is recommended by all 
major guidelines.15 25–28 A meta- analysis involving 
12 587 patients, across 31 randomised controlled 
trials, who required a transfusion due to a range 
of causes, including acute blood loss, compared 
outcomes based on restrictive or liberal transfusion. 
A restrictive transfusion threshold, most commonly 
a haemoglobin concentration of 7- 8 g/dL, did not 
alter mortality at 30 days (risk ratio 0.97, 95% confi-
dence interval 0.81 to 1.16).29 Restrictive trans-
fusion was not associated with increased adverse 
events in people with cardiovascular disease, but 
data were insufficient to be able to comment on those 
presenting with acute coronary syndrome. Owing to 
the heterogenous reasons for transfusion, the popu-
lations in this study might not be directly comparable 
to those with UGIB.

Within the setting of UGIB, a single centre 
randomised controlled trial from Spain assigned 921 
patients to a restrictive (haemoglobin concentrations 
of <70 g/L) versus a liberal (<90 g/L) transfusion 
strategy. People receiving a restrictive strategy had a 
significantly lower risk of death at six weeks (hazard 
ratio 0.55, 95% confidence interval 0.33 to 0.92) 
after adjusting for baseline risk factors.30 A subse-
quent, large, UK, cluster randomised controlled trial 
reported no difference in clinical outcomes when 
comparing transfusions thresholds of less than 8 g/
dL with less than 10 g/dL in patients presenting with 
UGIB.31 A meta- analysis of restrictive versus liberal 
packed red cells transfusion in UGIB including 
1965 patients from five randomised controlled trials 
showed that restrictive transfusion was associated 
with lower mortality (relative risk 0.65, 95% confi-
dence interval 0.44 to 0.97; P=0.03) and reduced 
rebleeding (0.58, 0.40 to 0.84; P=0.004).32

Importantly, patients with exsanguinating 
bleeding were excluded from most transfusion trials. 
Owing to intravascular volume depletion, haemo-
globin concentrations can be artificially high in 
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this group. Although not advising target orientated 
resuscitation, the British Society of Gastroenterology 
variceal guidelines suggest that a venous saturation 
of more than 70% is an easily measurable level 
within the resuscitation setting and a useful guide 
for clinicians.21

Platelets and clotting factors
Limited evidence exists regarding the need, or 
threshold, for platelet transfusion in UGIB.33 The 
British Society of Gastroenterology consensus 
bundle advises a threshold of transfusion at 50×109 
platelets/L or less based on major haemorrhage 
protocols with the acknowledgment that this advice 
is based primarily on expert opinion.24 34 Within the 
context of variceal bleeding, no evidence suggests 
that platelet count correlates with inability to 
control bleeding or rebleeding. However, in the 
event of these outcomes, the Baveno VII consensus 
advises correction can be considered on an indi-
vidual basis,16 whereas the National Institute for 
Health and Care Excellence and British Society of 
Gastroenterology variceal guidelines advise transfu-
sion at the threshold of 50×109/L or less.21 35

Clotting abnormalities and their management in 
patients with cirrhosis and UGIB is a complex area. 
Prothrombin time is often prolonged leading to the 
use of fresh frozen plasma; however, prothrombin 
is not an accurate indicator of the clotting risk in 
cirrhosis.36 37 Studies have not shown a clear benefit 
from fresh frozen plasma and the most recent itera-
tion of US variceal guidelines did not advocate its use 
in patients with cirrhosis and UGIB.38

Risk assessment
Numerous risk assessment scores can be used for 
prognostication of patients with UGIB. These include 
post- endoscopic scoring tools (eg, full Rockall score, 
Cedars Sinai, and Progretto Nazionale Emorragia 
Digestiva) and pre- endoscopic scoring tools (eg, pre- 
endoscopy Rockall, AIMS65, and Glasgow Blatchford 
scores). Pre- endoscopic scores enable early iden-
tification of patients at high or low risk who might 
benefit from specific clinical management within an 
appropriate level of care.20 25 The Rockall (full and 
pre- endoscopic), AIMS65, and Glasgow Blatchford 
scores are best studied.39–41 An international, multi-
centre, prospective study of 3012 patients compared 
these scores and two other post endoscopy scores. 
Results suggested that the Glasgow Blatchford scores 
had the highest discriminative ability at predicting 
need for a hospital based intervention or death at 30 
days (Glasgow Blatchford scores of area under the 
receiver operating characteristic of 0.86, admission 
Rockall of 0.66, AIMS65 of 0.6842; figure 1). No score 
was particularly good at predicting rebleeding or 
death. The more recently developed pre- endoscopic 
ABC score has shown better prediction of 30 day 

mortality;43 however, this tool has not yet been 
widely adopted and requires further validation.

Pre- endoscopy risk scoring also enables patients 
who are at very low risk to avoid admission to 
hospital (or be discharged earlier). A systematic 
review of 16 studies assessing the predictive value of 
scores for adverse events (a composite of mortality, 
recurrent bleeding, and need for intervention) within 
30 days identified the Glasgow Blatchford scores as 
having the greatest sensitivity (0.98) compared with 
pre- endoscopic Rockall (0.93) and AIMS65 (0.79).44 
Specificity was quite low for all scores (0.16, 0.24, 
and 0.61, respectively); however, for patient safety 
reasons, high sensitivity is much more important 
than specificity.

A Glasgow Blatchford score of 0 or 1 has been 
shown by multiple studies to be the optimum 
threshold for identification of patients at low risk 
suitable for outpatient management42 44–46 and has 
been recommended in the most recent Asian- Pacific, 
European, American, and international guide-
lines.15 26–28

Time to endoscopy
Data from studies over the past two decades have 
suggested that early endoscopy (within 24 h) is pref-
erable to later endoscopy in patient groups at high 
and low risk,47–49 reflected in recent guidelines.15 27 28 
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Figure 1 | Comparisons of prediction scores related to 
the need for any intervention (transfusion, endoscopic 
treatment, interventional radiology, or surgery) or 30 
day mortality (n=1704). All figures compared patients 
with complete data for all compared scores. AUROC=area 
under the receiver operating characteristic curve42; 
PNED=Progretto Nazionale Emorragia Digestiva
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In two randomised controlled trials of patients at 
low risk,50 51 early endoscopy versus delayed endos-
copy (defined in one trial as 6 h v 48 h, and <2 h 
v 1- 2 days in the other) resulted in no difference in 
mortality or rebleeding. However, length of hospital 
stay varied. One study reported no difference in 
duration of admission (odds ratio 3.98 days (95% 
confidence interval 2.84 to 5.11) for early endos-
copy v 3.26 days (2.32 to 4.21) for delayed endos-
copy).50 In the second randomised controlled trial, 
26 (46%) of 56 patients assigned to early endoscopy 
were discharged immediately (median stay of one 
day v two days).51 Facilitating endoscopy within 24 
h should enable early discharge in many patients 
with substantial reduction in healthcare costs.

Whether urgent endoscopy, defined in various 
studies as between 2 h and 12 h, confers benefit 
compared with early endoscopy is unclear. A Danish 
cohort study involving 12 601 patients reported 
lower in- hospital mortality in patients who are 
haemodynamically stable who underwent endos-
copy 12- 36 h after admission (odds ratio 0.48, 95% 
confidence interval 0.34 to 0.67). For patients who 
are haemodynamically unstable, hospital mortality 
was lower in patients undergoing endoscopy 6- 24 h 
after admission to hospital than in patients under-
going endoscopy outside of this time (0.73, 0.54 to 
0.98).52 An important randomised controlled trial 
of 516 patients at high risk (defined by Glasgow 
Blatchford scores ≥12) reported no difference in 
30 day mortality or rebleeding in those undergoing 
urgent endoscopy within less than 6 h versus early 
endoscopy within 6- 24 h (hazard ratio 1.35, 95% 
confidence interval 0.72 to 2.54; P=0.34;53 figure 2).

Although current evidence does not appear to 
support urgent endoscopy at less than 6 h, some 
variceal bleeding guidelines advise that endoscopy 
should be performed at between 12 h and 24 h.21 38 54 
Exact timing of endoscopy can be challenging and 
should be decided on the basis of thorough clinical 
assessment, including haemodynamics and under-
lying comorbidities. Appropriate resuscitation and 
optimisation of comorbidities is essential before 
endoscopy.20

Management of antithrombotic agents
Use is increasing for antiplatelet and anticoagulant 
drugs for cardiovascular or cerebrovascular disease; 
one international study reported that 253 (45%) of 
568 patients presenting with UGIB were taking these 
drugs.55 This poses a major dilemma in the treatment 
of UGIB because clinicians must balance the risk 
of bleeding with the risk of thrombotic events and 
decide if, and for how long, these drugs should be 
withheld or their effects corrected.56 57

Antiplatelet treatment
Combined guidelines from the European Society 
of Gastrointestinal Endoscopy and British Society 

of Gastroenterology advise that in patients 
presenting with a proven UGIB, aspirin should be 
stopped (potentially indefinitely) when used for 
primary cardiovascular prevention but continued 
in secondary prevention.58 A meta- analysis of 50 
279 patients showed that aspirin discontinuation 
in the context of secondary prevention was associ-
ated with a three times increase in the risk of major 
cardiac events (odds ratio 3.14, 95% confidence 
interval 1.75 to 5.61).59 This risk increased 89- fold 
in patients with stents (89.78, 29.90 to 269.60). 
A placebo controlled, single centre randomised 
controlled trial of 156 patients reported that 
although patients continuing aspirin monotherapy 
for secondary prevention had an increased risk of 
recurrent bleeding versus controls (10.3% (95% 
confidence interval 3.4% to 17.2%) v 5.4% (0.3% to 
10.5%)), patients who stopped aspirin had a signifi-
cantly higher 30 day mortality verus those who were 
continuing aspirin use (9% (2.7% to 15.3%) v 1.3% 
(0.1% to 3.8%) in the aspirin group).60 If aspirin 
is temporarily withheld in patients who have a life 
threating bleed, the recommended time to resump-
tion varies across guidelines from time of haemo-
stasis to five days.58 61

A meta- analysis of aspirin in primary prevention 
trials of 95 000 patients showed only a 0.07% annual 
reduced risk of serious adverse vascular events; 
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therefore, the risk of bleeding by continuing aspirin 
probably outweighs the benefit, except in patients who 
have a calculated cardiovascular risk that is high.62

Limited evidence exists for the management of 
patients on dual antiplatelet treatment. In patients 
with stents, the risk of occlusion is high and must 
be balanced against the risk of bleeding.61 European 
guidelines recommend that treatment is continued in 
this group, if possible, and a consultation with cardi-
ology is sought.58 In cases of severe bleeding, aspirin 
use should be continued and a P2Y12 antagonist 
withheld, but recommenced within five days.63

Anticoagulant treatment
Patients on anticoagulants have an inherent under-
lying thrombotic risk that must be balanced against 
the bleeding risk in UGIB. In cases of severe UGIB, 
both European and US guidelines suggest that 
patients on warfarin have the drug withheld, together 
with anticoagulant reversal. Vitamin K should be 
given in addition to the faster acting four factor 
prothrombin complex. This method is preferred over 
fresh frozen plasma because of the lower volume 
required.58 63 In less severe UGIB, the risk versus 
benefit balance of continuing anticoagulation must 
be assessed. Rebleeding after endotherapy does 
not appear to be affected by a moderately elevated 
International Normalised Ratio, based on a case 
series of 233 patients, where anticoagulation was 
defined as an International Normalised Ratio 
greater than or equal to 1.3.64 Ninety seven (95%) 
of 102 patients who were anticoagulated had an 
International Normalised Ratio of between 1.3 and 
2.7, with a rebleeding rate (after initial haemo-
stasis) of 23% (23/102) noted in patients who had 
anticoagulation, and 21% (28/131) in those with 
International Normalised Ratio less than 1.3. In the 
absence of large randomised controlled trials, the US 
guidelines suggest that endotherapy is appropriate 
in patients with an International Normalised Ratio of 
less than 2.5.63

Data are limited to guide timing of reintroduc-
tion of warfarin. A retrospective cohort study of 
442 patients suggested that early reintroduction 
lowers the risk of thromboembolic events (hazard 
ratio 0.05, 95% confidence interval 0.01 to 0.58) 
and death (0.31, 0.15 to 0.62).65 Current European 
guidance advises reintroduction of warfarin after 
haemostasis is achieved and within seven days, 
taking patient factors into consideration.15 Unlike 
warfarin, the direct oral anticoagulants have a rapid 
onset of action and short half- life of 12- 24 h. Various 
reversal agents have been identified, including 
andexanet alfa and idarucizumab. Although effec-
tive, these drugs are expensive and concerns exist 
regarding a possible procoagulant effect. European 
and British Society of Gastroenterology guidelines 
suggest that given their short half- life, apart from 
life threatening bleeds, simply withholding the 

direct oral anticoagulant is an appropriate course of 
action.58

Drug intervention pre-endoscopy
Prokinetic agents
Use of intravenous erythromycin at 250 mg for 30- 120 
minutes before endoscopy has been shown to improve 
gastric mucosa visualisation in several randomised 
controlled trials.66 67 A subsequent meta- analysis 
reported that this might reduce transfusion require-
ments, need for second endoscopy and length of stay.68 A 
more recent meta- analysis of 598 patients also reported 
that intravenous erythromycin led to a reduced require-
ment for repeat endoscopy (odds ratio 0.51, 95% confi-
dence interval 0.34 to 0.77) and shorter length of stay 
(mean difference −1.75 days, 95% confidence interval 
−2.43 to −1.06), although no difference in transfusion 
requirement was identified.69 Despite these findings, 
erythromycin has not been widely adopted within the 
UK. The British Society of Gastroenterology consensus 
bundle advises use of erythromycin in selected patients 
at the discretion of the endoscopist.23

Tranexamic acid
This antifibrinolytic agent inhibits the interaction 
of plasminogen with plasmin and fibrin, and is 
widely used in the management of major bleeding in 
trauma, obstetrics, and surgery.70 Results from rela-
tively small studies and meta- analyses are conflicting 
about the effectiveness of its use in UGIB.71–73 The 
HALT- IT study, an international, placebo controlled 
randomised controlled trial of 12 009 patients74 
showed no improvement in five day mortality with 
tranexamic acid compared with placebo (risk ratio 
0.99, 95% confidence interval 0.82 to 1.18; figure 3). 
Additionally, risk of venous thromboembolism was 
increased with tranexamic acid (1.85, 1.15 to 2.98). 
As a result, guidelines recommend that tranexamic 
acid is not used in UGIB outside of clinical trials.15 16

Proton pump inhibitors
Use of proton pump inhibitors before endoscopy might 
reduce the need for endoscopic treatment at index 
endoscopy, but does not improve more clinically rele-
vant endpoints, therefore, use in this situation is not 
advocated by National Institute for Health and Care 
Excellence.35 This advice is based on a meta- analysis 
of six studies comprising 2223 patients, which showed 
no significant reduction in mortality (odds ratio 1.12, 
95% confidence interval 0.72 to 1.73), rebleeding 
(0.81, 0.61 to 1.09), or need for surgery (0.96, 0.68 to 
1.35).75 Despite this guidance, the 2015 UK National 
Confidential Enquiry into Patient Outcome and Death 
report found that 150 (73%) of 206 patients had acid 
suppression started before definitive diagnosis, which 
was thought likely owing to clinicians' desires to start 
a specific treatment when managing a haemorrhage.76 
European, Asian- Pacific, International, and US guide-
lines are not consistent on the use of proton pump 
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inhibitors, with some suggesting that these compounds 
could have a role in the context of delayed endoscopy 
in consideration of relative costs of proton pump inhibi-
tors and endotherapy.15 26–28

Drug treatment pre-endoscopy in suspected variceal 
bleeding
Antibiotic prophylaxis
Bacterial infections are identified in 35- 66% of 
patients with cirrhosis and variceal bleeding77 and 
patients with cirrhosis and UGIB are at increased 
risk of rebleeding and mortality.78 Empirical antibi-
otic treatment reduces this risk, with a meta- analysis 
of 12 trials and 1241 patients reporting reduced 
mortality (risk ratio 0.79, 95% confidence interval 
0.63 to 0.98), rebleeding (0.53, 0.38 to 0.74), and 
length of hospital stay.79 The choice of antibiotic 
should be determined by local resistance patterns 
and continued for up to seven days.80 81

Vasoactive drugs
Vasopressors, including somatostatin, its analogue 
octreotide, and terlipressin, reduce portal pressures 
via splanchnic vasoconstriction. Two randomised 
controlled trials of 205 and 76 patients, have shown 
that these drugs improve bleeding control at the time 
of endoscopy (P=0.012 and P=0.034, respectively), 
reduce mortality and the need for rescue treatment 
in the first randomised controlled trial (P=0.05), and 
reduce mortality at 15 days in the second randomised 
controlled trial (P=0.035).82 83 No difference in 
control of bleeding has been identified between the 
different drugs.84 Current guidelines recommend 
commencing a vasoactive drug at presentation in 

suspected variceal bleeding with a suggested course 
of two to five days.16 21 Contraindications include 
cardiac or severe vascular disease.

Endoscopic management
Non-variceal bleeding
Most research in endotherapy for non- variceal 
bleeding has focused on patients with peptic ulcers. 
Options available for haemostasis in ulcer bleeding 
include injection (1:10 000 epinephrine, sclerosant, 
or thrombin), thermal (contact or non- contact), 
or mechanical treatment with clips.85 The widely 
adopted Forrest classification allows for categorisa-
tion of ulcer morphology at endoscopy86 and helps 
to identify high- risk lesions that require treatment. 
Spurting and oozing vessels (Forrest Ia and Ib) are 
independent risk factors for persistent or recurrent 
bleeding87 and require intervention, as do lesions 
with visible vessels (Forrest IIa). A meta- analysis of 
studies comparing endotherapy with no endotherapy 
showed significantly decreased rates of further 
bleeding when endotherapy is applied in patients 
with spurting or oozing lesions (risk ratio 0.29, 95% 
confidence interval 0.20 to 0.43) and patients with 
visible vessels (0.49, 0.40 to 0.5988; figure 4). These 
groups also showed a reduced need for surgery. The 
need for endotherapy in lesions with adherent clot 
(Forrest IIb) is under debate, with current guidelines 
advocating either endoscopic or medical manage-
ment alone. Low risk lesions that do not require endo-
scopic intervention include those with a pigmented 
or clean base (Forrest IIC and III).15 20

Multiple studies have shown each single endo-
therapy modality to be comparable in achieving 

Time since onset

  ≤3 hours

  > 3 hours

Bleed location

  Upper
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P=0.34

Variceal or liver

  Yes

  No or unknown

P=0.94
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  3-4
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0.99 (0.70 to 1.40)

0.64 (0.35 to 1.18)

0.98 (0.70 to 1.38)

1.06 (0.84 to 1.33)

0.99 (0.82 to 1.18)

0.35 1.0 1.6

Risk ratio
(95% CI)
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(95% CI)
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Figure 3 | Effect of tranexamic acid versus placebo on death due to bleeding within 5 days of an upper gastrointestinal 
bleed 74
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haemostasis, with the exception of epinephrine, 
which appears to have a temporary action only and 
therefore should not be used as a monotherapy.85 
Epinephrine can be used to temporarily reduce 
bleeding and aid visualisation20 before use of 
another endoscopic modality, but is inferior as a 
monotherapy compared with as a component of dual 
treatment (risk ratio 0.53, 95% confidence interval 
0.35 to 0.81).89

Variceal bleeding
Bleeding from gastro- oesophageal varices is a life 
threatening consequence of portal hypertension. 
Despite both drug and endotherapeutic advances, six 
week mortality following a variceal bleed is approx-
imately 20%.90 First described in 1988, variceal 
band ligation has long replaced sclerotherapy as the 
optimal endoscopic management for oesophageal 
variceal bleeding due to a superior reduction in both 
rebleeding and mortality.91

Gastric variceal bleeding is less common, but 
associated with poorer outcomes than oesophageal 
variceal bleeding.92 The recommended treatment 
modality advocated by guidelines is dependent 
on the anatomical location and relationship with 
any oesophageal varices. The Sarin classification 
is a useful tool to assess gastric varices and guide 
endoscopic treatment.93 Bleeding gastric varices 
continuous with oesophageal varices extending 
2- 5 cm along the lesser curve of the stomach can 
be managed with band ligation, with other types of 
gastric varices managed with injection of tissue glue 
or thrombin.21 94

Post-endoscopic management
Non-variceal bleeding
For patients at high risk who require endoscopic 
treatment after non- variceal UGIB, use of high dose 
proton pump inhibitors after endoscopy has been 
shown to decrease the risk of rebleeding.62 These 
agents are commonly administered as a single intra-
venous bolus of 80 mg omeprazole (or equivalent) 
followed by 8 mg/h of continuous infusion for 72 
h, based on an randomised controlled trial in Hong 

Kong of 240 patients.95 This trial showed a signif-
icant reduction in rebleeding within three days in 
the infusion group (P<0.001). A subsequent meta- 
analysis comparing proton pump inhibitor infusion 
and placebo also showed a significant reduction in 
rebleeding (risk ratio 0.40, 95% confidence interval 
0.28 to 0.59), in addition to a reduced need for 
surgery (0.43, 0.24 to 0.76), and reduced risk of 
mortality (0.41, 0.20 to 0.84).88

A meta- analysis of 13 studies has addressed 
whether intermittent intravenous bolus or oral 
proton pump inhibitors at high dose (potentially 
lowering cost) are equivalent to continuous intrave-
nous infusion.96 The results showed non- inferiority 
of intermittent proton pump inhibitor (relative risk of 
rebleed within 7 days 0.72, upper boundary of one 
sided 95% confidence interval 0.97). A subgroup 
analysis comparing results of intermittent IV proton 
pump inhibitor to intermittent oral use did not show 
heterogeneity, although the 95% confidence interval 
between intermittent oral and continuous intrave-
nous proton pump inhibitor was wide (risk ratio 
0.96, 95% upper bound confidence interval 2.02). 
These findings are consistent with earlier studies 
that showed that an oral proton pump inhibitor was 
equally effectively in lowering gastric pH and non- 
inferior to intravenous proton pump inhibitor in 
UGIB.97 98 Updated European and American guide-
lines advise that intermittent intravenous or oral 
proton pump inhibitors given at a high dosecould 
be considered as alternatives to continuous infu-
sion.15 27

After high dose intravenous (or oral) proton 
pump inhibitor treatment for patients with high 
risk lesions that require endotherapy, American 
and International guidelines advise commencing 
a two week course of twice daily, high dose, oral 
proton pump inhibitor.27 28 This treatment is based 
on an randomised controlled trial that showed that 
twice daily high dose proton pump inhibitors (40 
mg esomeprazole) in patients with high risk lesions 
had significantly reduced rebleeding compared with 
patients given a standard dose (40 mg esomepra-
zole once daily) (fourth to 28th day: 10.8% v 28.7%, 

Figure 4 | Peptic ulcer with persistent oozing of blood (left image), treated endoscopically with epinephrine injection 
and clips, and then haemostatic powder (right image)
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P=0.002).99 Patients with low risk lesions can receive 
standard dose oral proton pump inhibitor after 
endoscopy.15

In bleeding secondary to peptic ulceration, H pylori 
status should be assessed by rapid urease testing or 
histology for H pylori at index endoscopy. However, 
a meta- analysis of 23 studies showed these tests to 
have low sensitivity (pooled sensitivity 0.67, 95% 
confidence interval 0.64 to 0.70 for rapid urease 
testing and 0.7, 0.66 to 0.74 for histology).100 In 
the event of a negative result, European guidelines 
advised retesting within four weeks and eradication 
of H pylori if positive.15

Variceal bleeding
In cases of proven variceal bleeding, vasoactive drugs 
should be continued for two to five days as noted 
above. A meta- analysis of eight studies concluded 
that the combination of vasoactive drugs with endo-
therapy resulted in better initial control of bleeding 
and five day haemostasis than endotherapy alone, 
although this result did not translate to a survival 
benefit.101 In people with cirrhosis and UGIB, anti-
biotics should be administered for up to seven days, 
even if the cause of bleeding is non- variceal, owing to 
the risk of sepsis.78

A transjugular intrahepatic portosystemic shunt 
decreases portal pressure and can also decrease the 
risk of variceal rebleeding. A multicentre, European 
randomised controlled trial of 63 patients Child- 
Pugh class C<14 or class B with active bleeding 
reported reduced risk of rebleeding (3% v 50%, 
P<0.001) and improved one year survival (86% v 
61%, P<0.001) in patients undergoing an early (<72 
h) so- called pre- emptive transjugular intrahepatic 
portosystemic shunt.102 An European guideline and 
the Baveno VII consensus now advocates the use of 
early pre- emptive transjugular intrahepatic porto-
systemic shunt (<72 h) to be considered in patients 
bleeding from oesophageal varices, or gastro- 
oesophageal varices type I or II who have bleeding 
controlled by endotherapy but are at high risk of 
rebleeding.16 54 A Scottish, open label, randomised 
controlled trial done in two centres of 58 patients 
also reported a reduced risk of rebleeding (0% v 
27.6%, P=0.04) but no effect on survival (76.9% v 
75.9%, P=0.9).103 This study reported difficulty in 
delivering this so- called elective transjugular intra-
hepatic portosystemic shunt procedure within 72 h, 
which could be challenging for many centres glob-
ally. In patients with gastric varices and a clinical or 
anatomical contraindication to transjugular intrahe-
patic portosystemic shunt, balloon occluded retro-
grade transvenous obliteration can be considered 
with outcomes appearing similar to transjugular 
intrahepatic portosystemic shunt in a small retro-
spective study.104

Ongoing or recurrent bleeding
Non-variceal bleeding
The term "further bleeding" encompasses both no 
haemostasis at index endoscopy and also early 
rebleeding. If acute bleeding persists despite 
standard endotherapy, European guidelines suggest 
the use of the larger over the scope clip or haemo-
static powder; however, owing to reported high rates 
of rebleeding, haemostatic powder should probably 
be used as a temporising measure before definitive 
management by other means, such as interventional 
radiology.15

Rebleeding is indicated by externalisation of 
blood, more than 20 g/L reduction after stabilisa-
tion of haemoglobin concentration, or tachycardia 
and hypotension. All major guidelines recommend 
repeat endoscopy in this event.15 25–28 A randomised 
controlled trial of 100 patients comparing repeat 
endoscopy with surgery in rebleeding after index 
endoscopy showed 35 (73%) of 48 patients having 
repeat endoscopy had long term control of bleeding 
with significantly reduced complications, no 
increase in risk of mortality, and reduced resource 
costs.105 If bleeding cannot be controlled endoscop-
ically, interventional radiology (for transarterial 
embolisation) or surgical input should be sought; 
a meta- analysis reported no difference in mortality 
or need for further intervention between these 
groups.106 For patients with substantial comorbid-
ities, interventional radiology is generally a safer 
option than surgery.

Variceal bleeding
If variceal bleeding is uncontrolled by standard 
endoscopic band ligation or injection techniques, 
a balloon tamponade might be required. A 1978 
trial of 97 patients showed that balloon tamponade 
was highly effective at meeting primary haemo-
stasis in oesophageal varices (86%) but rebleeding 
was common (52%).107 Safety concerns remain 
because of potential complications such as aspira-
tion pneumonia and oesophageal rupture.21 Balloon 
tamponade is, therefore, only recommended as a 
temporising measure before repeat endoscopy or 
so- called rescue transjugular intrahepatic porto-
systemic shunt is undertaken.54 The self expanding 
Danis stent has emerged as a possible alternative to 
the balloon tamponade, with National Institute for 
Health and Care Excellence guidance and Baveno 
VII consensus advocating this stent as an alter-
native in managing uncontrolled bleeding from 
oesophageal varices.16 108 A Spanish, multicentre 
randomised controlled trial involving 28 patients 
compared balloon tamponade with stent inser-
tion and reported improved bleeding control in the 
stent group (85% v 47%, P=0.037), with a reduced 
need for transfusion but no significant difference in 
mortality.109
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Emerging treatments
Machine learning modelling
Existing risk stratification scoring systems for UGIB 
allow predictions and inform decisions in patient 
care. However, these scores are not dynamic and do 
not subsequently assist clinicians during hospital 
admission. Machine learning might improve patient 
management in cohorts at high or low risk. A study 
in more than 2000 patients with UGIB reported that 
a machine learning model outperformed existing risk 
scores at predicting an adverse event (composite of 
hospital intervention or death within 30 days) with 
100% sensitivity and a higher specificity, thereby 
potentially increasing identification of patients at 
low risk and suitable for discharge.110 Separately, an 
explainable machine learning model, trained using 
data from 5691 patients in intensive care who were 
admitted to hospital with UGIB, performed better 
than the APACHE IVa score in the identification of 
patients at high risk who died.111 Ability to explain 
allows physicians insight into why a specific score 
is reached, which can then aid clinical decision 
making on an individual basis. These models could 
be embedded into electronic health records as a 
dynamic aid to clinicians who manage patients with 
UGIB.

Doppler probes
The use of doppler probes as adjunct in endoscopic 
management of UGIB have been investigated. 
Although not currently recommended by guide-
lines,15 a randomised controlled trial of 86 patients 
showed potential benefit in patients undergoing 
doppler guided haemostasis who had significantly 
lower rates of rebleeding at 30 days than visually 
guided endoscopic haemostasis (11.1% v 26.3%, 
P=0.02).112 Further work is required to establish if 
this approach improves outcomes and is practical 
and cost- effective for widespread use.

Novel haemostatic techniques
Several new developments have been made in endo-
scopic haemostasis, mostly in the form of novel 
haemostatic powders or gels. These advancements 
include Endoclot, Purastat, and Nexpowder.113–115 
Studies are required to clarify their role in the endo-
scopic management of UGIB.

Guidelines
Multiple comprehensive international guide-
lines exist for the management of UGIB. The most 
recently updated of which include guidance from 
the American College of Gastroenterology and the 
European Society of Gastrointestinal Endoscopy.15 27 
The seventh iteration of the Baveno consensus was 
published in 2022 and provided updated evidence 
based recommendations on management of 
variceal bleeding.16 These guidelines are referenced 
throughout the paper and where differences do exist, 

usually in areas with less evidence, relevance and 
applicability were considered.

Conclusions
Advances in management of UGIB over recent 
years include improved resuscitation and a rela-
tively restrictive red cell transfusion strategy that 
has improved patient outcomes. A more accurate 
risk assessment has enabled early decision making, 
particularly in facilitating safe outpatient manage-
ment of patients at very low risk.

The management of comorbidities is critical, 
given that mortality after UGIB is most commonly 
due to underlying comorbidities. Increased use of 
antithrombotic agents has increased the complexity 
of management decisions in UGIB, with the need 
to balance risks of both bleeding and thrombotic 
events. Further data are required to guide optimal 
management in this situation, including the timing 
of reintroduction of antithrombotic drugs.

Endotherapy has rapidly evolved with multiple 
haemostatic techniques now available to the endos-
copists. Endoscopic treatment that does not work 
in non- variceal UGIB should prompt interventional 
radiological emoblisation, with surgery now rarely 
required. Endoscopic band ligation is effective in 
controlling oesophageal variceal bleeding with 
injection of tissue glue or thrombin used for gastric 
variceal bleeding. Transjugular intrahepatic porto-
systemic shunt might be used as rescue treatment for 
variceal bleeding uncontrolled by endoscopic treat-
ment, but further research is required to determine 
the role of pre- emptive transjugular intrahepatic 
portosystemic shunt in in patients at higher risk after 
initial bleeding control.

In the future, the development of machine learning 
techniques embedded in the electronic patient 
record could lead to dynamic patient assessment, 
which should help to direct clinical care. Improved 
endoscopic and medical treatments will continue 
to evolve; however, owing to the increasingly older 
population with substantial comorbidities and often 
on treatment with an antithrombotic drug, UGIB will 
probably remain a common medical emergency.
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