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Abstract

Acute haemorrhage from ruptured gastroesophageal varices is perhaps the most serious consequence of uncontrolled por-
tal hypertension in cirrhotic patients. It represents a medical emergency and is associated with a high morbidity and mor-
tality. In those who survive the initial bleeding event, the risks of further bleeding and other decompensated events remain
high. The past 30 years have seen a slow evolution of management strategies that have greatly improved the chances of
surviving a variceal haemorrhage. Liver cirrhosis is a multi-staged pathological process and we are moving away from a
one-size-fits-all therapeutic approach. Instead there is an increasing recognition that a more nuanced approach will yield
optimal survival for patients. This approach seeks to risk stratify patients according to their disease stage. The exact type
and timing of treatment offered can then be varied to suit individual patients. At the same time, the toolbox of available
therapy is expanding and there is a continual stream of emerging evidence to support the use of endoscopic and pharmaco-
logical therapies. In this review, we present a summary of the treatment options for a variety of different clinical scenarios
and for when there is failure to control bleeding. We have conducted a detailed literature review and presented up-to-date
evidence from either primary randomized–controlled trials or meta-analyses that support current treatment algorithms.
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Introduction

Portal hypertension in cirrhosis develops when there is
increased hepatic vascular resistance to portal blood flow. The
origin of this increased hepatic vascular resistance is multifac-
torial, with mechanical distortion of normal sinusoid architec-
ture that results from cirrhosis being an important factor. It is
now well understood that other factors are also important, such
as increased portal inflow from progressive splanchnic vaso-
dilation due to increased extrahepatic overproduction of nitric
oxide (NO), with sGC-PKG signalling and smooth muscle relax-
ation. Intrahepatically, there is an imbalance between vasocon-
strictors (endothelin-1) and vasodilators (NO), and there is
reduced activity of intrahepatic endothelial nitric oxide

synthase (eNOS). Hyperdynamic circulation and high cardiac
output also play a role [1,2]. About 90% of cases of portal hyper-
tension in the West are due to liver cirrhosis, with the remain-
der due to non-cirrhotic portal hypertension, where the
aetiological factors are usually vascular in nature, affecting the
portal or hepatic venous systems, for example thrombotic
occlusion.

Portal hypertension is defined as a hepatic venous pressure
gradient (HVPG) of> 5 mmHg. Portal pressure is measured by
passing a catheter under radiological guidance into the hepatic
vein and wedging it into a small venule or by using an inflatable
balloon to occlude a larger branch of the hepatic vein—this
gives a measure of the hepatic venous wedge pressure, which
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correlates very closely to the portal pressure. The wedge pres-
sure is corrected for increased abdominal pressure form ascites
by subtracting the free hepatic venous pressure or intra-
abdominal inferior vena cava (IVC) pressure. The resulting pres-
sure difference gives the HVPG. HVPG is a measure of sinusoidal
pressure and will therefore be elevated in cirrhosis but will be
normal in pre-hepatic causes of portal hypertension such as
portal vein thrombus. HVPG measurements are less accurate
where there is a pre-sinusoidal component, for example in pri-
mary biliary cholangitis (PBC).

Clinically significant portal hypertension occurs when the
HVPG is >10 mmHg and it can herald the development of the
following complications: upper gastrointestinal (GI) bleeding
form gastroesophageal varices, portal hypertensive gastropa-
thy, ascites and spontaneous bacterial peritonitis (SBP), hepa-
torenal syndrome, splenomegaly, hepatocellular carcinoma and
hepatic encephalopathy [3–6].

Actual variceal haemorrhage is unlikely to occur when the
HVPG is less than 12 mmHg and a HVPG above 20 mmHg pre-
dicts failure to control bleeding and increased mortality [7–10].
The corollary is that, to reduce the risk of variceal bleeding, the
goal should be to reduce the HVPG to below 12 mmHg or by 20%
or more from baseline. The available approaches to reducing
HVPG include non-selective beta-blockers (NSBBs), transjugular
intrahepatic portosystemic stent-shunt (TIPSS) and
vasopressors.

The past 20–30 years have seen significant advances in the
management of portal hypertension and acute variceal haemor-
rhage, and this has led to marked improvement in survival. In
the early 1980s, it was reported that the 6-week mortality fol-
lowing an acute variceal bleed was 40–50%, with re-bleeding
rates of over 33% over the same period [11]. In 1995, a multi-
centre prospective audit of all-cause acute upper GI bleeding
was conducted [12]. The study analysed data from 4000 cases of
acute upper GI bleeding across 73 centres—4% of cases were
due to acute variceal haemorrhage and these were associated
with an in-hospital mortality of 23%. More recently, in 2014, a
post hoc analysis of data from the 2007 UK national audit of
acute upper GI bleeding was presented [13]. During an 8-week
period, 526 cases of acute variceal haemorrhage were identified
from 212 hospitals. Overall 30-day mortality was 15%. The re-
bleeding rate was 26% and the 30-day mortality in those pa-
tients who did not re-bleed was 7%.

The improved survival from acute variceal bleeding observed
over the past 30 years is due to several factors, including: im-
provement is access to and quality of critical and high-depend-
ency care; improvements in general supportive management
and use of early-warning scores; early use of vasopressors; the
routine use of prophylactic antibiotics; access to out-of-hours
emergency endoscopy; early involvement of anaesthetics and

intensive-care medicine; and improved access to interventional
radiology services for TIPSS. The utility of these interventions in
improving outcomes from acute variceal bleeding have been
demonstrated in numerous randomized–controlled trials (RCTs)
and have therefore been incorporated into current clinical
guidelines.

Another important factor that has advanced our knowledge,
understanding and clinical practice in this area are expert-led
consensus conferences. The most recent of these conferences,
Baveno VI, took place in 2015 and the major focus was on risk
stratification and individualized care [14]. The conference
acknowledged that the severity of cirrhosis varies and patients
at different points on the continuum have different risks of de-
veloping complications and death. Table 1 illustrates the differ-
ent features associated with each stage of liver cirrhosis as well
as the attendant 1-year mortality. The general approach to the
management of varices in any given patient, including screen-
ing interval, should now be stratified to take into account the
exact stage of portal hypertensive disease.

In this review article, we present an overview of the current
evidence-based management strategies for portal hypertension
and variceal haemorrhage. Wherever possible, we have as-
sessed RCTs, prospective studies and meta-analyses. The focus
of this review is on screening, primary prophylaxis, manage-
ment of acute variceal haemorrhage and secondary prophy-
laxis. We conducting a detailed PubMed literature search using
search terms: portal hypertension, oesophageal and gastric
varices, gastroesophageal bleeding/haemorrhage, management
of gastroesophageal bleeding/haemorrhage. From the many
thousands of results, we selected about 400 papers of relevance.
In addition, we took into account current BSG (British Society of
Gastroenterology) guidelines for managing variceal bleeding in
cirrhotic patients [15], the 6th Baveno Consensus Workshop [14]
and AASLD (American Association for the Study of Liver
Disease) Single Topic Conferences and resulting guidance
[16,17].

The incidence, prevalence and outcome of
varices

Gastroesophageal varices are present in about 50% of all pa-
tients with cirrhosis and a good predictor of their presence is
the severity of liver disease. Cumulative incidence of varices
over 10 years is 44% as calculated using a competing risk model
[18]. For example, 85% of Child C cirrhotic patients have varices
compared to 40% of Child A patients [19]. In cirrhotic patients
without varices, the rate of developing them is 8% per year and
the main risk factor and predictor of developing varices is a
HVPG is >10 mmHg [20]. Patients with small varices go on to de-
velop large varices at an annual rate of 8% as well. The main

Table 1. Different stages of the natural history of portal hypertension—patients at each stage should have a tailored treatment and screening
protocol

Stage 1a 1b 2 3 4 5
Features Compensated

cirrhosis;
no varices

Compensated
cirrhosis;
no varices

Cirrhosis;
gastroesophageal
varices but
never bled

Cirrhosis presenting
with acute variceal
bleeding; no other
complication

First non-bleeding
decompensated
event*

Any second
decompensated
event*

HVPG >10 mmHg? No Yes Yes Yes Yes Yes
1-year mortality 1.5% – 2% 10% 21% 87%—5-year mortality

*Decompensated events include ascites, hepatic encephalopathy, spontaneous bacterial peritonitis and jaundice, etc. HVPG, hepatic venous pressure gradient.

Adapted from Brunner F, Berzigotti A, Bosch J. Prevention and treatment of variceal haemorrhage in 2017. Liver Int 2017;37(Suppl):104–15.
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risk factors for developing large varices are: decompensated dis-
ease, alcoholic cirrhosis and the presence of red whale marks at
initial endoscopy [21]. The rate of variceal haemorrhage is
5–15% per year and the risk of bleeding increases in patients
with larger varices, the presence of red-signs and more
advanced liver disease in particular Child’s B and C cirrhosis
[22]. The wall tension of the varix is one of the main factors that
predicts rupture and wall tension is directly related to vessel
diameter. For any given equal pressure, a large-diameter vessel
is more likely to rupture than a small-diameter vessel [23]. The
other major factor that influences wall tension is the pressure
within the varix and this is related to the HVPG. Hence, decreas-
ing the HVPG can reduce the risk of variceal rupture and haem-
orrhage. In the context of secondary prophylaxis, the risk of
variceal haemorrhage is very low when the HVPG is< 12 mmHg
[24,25]. Reductions in HVPG of more than 20% from baseline or
to an absolute value below 12 mmHg is associated with reduced
rates of recurrent bleeding, ascites, SBP and death [26–28].

The mortality from an index variceal bleed is 20% at 6 weeks
[29–31]. An important cut-off for HVPG is 20 mmHg; in patients
where the HVPG is> 20 mmHg within 24 hours of a variceal
bleed, there is a higher risk of recurrent bleeding within 1 week
and higher risk of failure to control bleeding (83% vs 29%) as
well as a higher 12-month mortality (64% vs 20%) [32,33].

Gastric varices

The management of bleeding gastric varices continues to pre-
sent a significant clinical challenge. In general, gastric varices
are less prevalent than oesophageal varices. In addition, gastric
varices are about 50% less likely to bleed than oesophageal vari-
ces. However, once gastric varices rupture, transfusion require-
ments and mortality are higher than bleeding oesophageal
varices [34,35]. The overall incidence of gastric varices in cirrho-
tic patients who have not previously bled is 4%. At screening en-
doscopy, 25% of patients had gastric varices and 18% had both
gastric and oesophageal varices [36]. The reported incidence of
bleeding from gastric varices is about 25% in 2 years, with a
higher bleeding rate for fundal varices (IGV1—see below). The
main risk factors identified for gastric variceal haemorrhage are:

• size of varix, with the greatest risk of bleeding occurring in large

(>10 mm) > medium (5–10 mm) > small (<5 mm);
• cirrhosis severity—Child C > B > A;
• endoscopic appearance of red spots [35,36].

Gastric varices are classified based on their relationship with
oesophageal varices as well as their location in the stomach
[34]. Gastro-oesophageal varices (GOV) are where the gastric
varices are associated with oesophageal varices. This associ-
ation can be along the lesser curve (GOV1) or along the fundus
(GOV2). Isolated gastric varices (IGV) are isolated varices that
form in the fundus (IGV1) or ectopically in the stomach or duo-
denum (IGV2). The commonest type of gastric varices are GOV 1
(about 70% of all gastric varices) followed by fundal varices
GOV2 (21%) and IGV1 (7%); only about 2% of gastric varices are
IGV2. IGV1 has the highest incidence of bleeding at 78%, with
GOV2 the second most likely to bleed with an incidence of 55%.
The incidence of bleeding from GOV1 and IGV2 is 10% [37].

Diagnosis and screening of gastroesophageal
varices

All patients should be screened for gastroesophageal varices at
the point where liver cirrhosis is first diagnosed. However, this

may not be necessary in compensated cirrhotics as per Baveno
VI if the transient elastography (TE) is less than 20 kPa and
platelet count is above 150 x 109 /l (Table 2). If there is evidence
of decompensated disease, then the patient should have annual
screening regardless of whether varices are present or not. It is
also important to screen more frequently if there is disease pro-
gression, especially in primary sclerosing cholangitis (PSC). A
patient with compensated cirrhosis and known varices can be
screened every 1–2 years and compensated cirrhosis without
varices can be screened every 2–3 years [17,38].

Oesophago-gastro-duodenosopy (OGD)

The gold-standard for screening is OGD. However, the main dis-
advantages are that OGD is an invasive technique that invari-
ably causes patient discomfort; the diagnosis of varices and
classification of varices, especially small oesophageal and gas-
tric varices, are subject to inter-observer variability; and the
cost is relatively high.

If oesophageal varices are found at endoscopy, they should
be photographed after washing and described as follows: Grade
I—collapse on inflation of the oesophagus with air; Grade II—
these are varices that cannot be categorized as either Grade I or
Grade III; Grade III—these are varices that are large enough to
occlude more than 50% of the lumen.

Transnasal endoscopy

A multi-centre prospective blinded study evaluated transnasal
endoscopy with flexible imaging colour enhancement to assess
50 patients. The analysis showed that the technique was at
least as good as conventional OGD at detecting varices and pa-
tients preferred it to standard OGD [39]. In another study of 100
patients with liver cirrhosis, transnasal small-calibre endoscopy
performed without sedation showed that the accuracy of lesion
detection was comparable to conventional OGD (96% vs 99%)
but the technique was much better tolerated [40]. Transnasal
endoscopy cannot be used to undertake variceal band ligation
(VBL).

Capsule endoscopy

A recent systematic review and structured meta-analysis eval-
uated the efficacy of capsule endoscopy for screening oesopha-
geal varices [41]. Seventeen eligible studies (n ¼ 1328) were
analysed and the diagnostic accuracy of capsule endoscopy in
diagnosis of oesophageal varices was 90% (95% confidence
interval [CI] 0.88–0.93). The pooled sensitivity and specificity
were 83% and 85%, respectively. The conclusion from this work
is that capsule endoscopy is not currently sensitive enough to
replace OGD. Grading of oesophageal varices is not possible and
the capsule is incapable of reliably detecting fundal varices.
Therefore, capsule endoscopy is not recommended for variceal
screening and staging.

Transient elastography (TE)

TE is a non-invasive technique that can derive a value for tissue
stiffness based on the speed of propagation of low-frequency
ultrasound. It has been shown to have a high sensitivity for pre-
dicting severe portal hypertension but is associated with a large
variation in specificity (50–93%) [42]. In one study of 61 patients
with hepatitis C, the sensitivity of TE in predicting oesophageal
varices was 90% with a cut-off of 17.6 kPa, but specificity was
only 43% [43]. More recently, a study of 298 patients found that
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the optimal cut-off for predicating oesophageal varices was
21.5 kPa, as this gave a sensitivity of 76% and sensitivity of 78%
[44].

TE does have some use as a non-invasive tool for risk predic-
tion in people with compensated advanced chronic liver dis-
ease. In a recent cross-sectional study, data from 542 patients
across four centres were retrospectively analysed (Anticipate
Study) [45]. Non-invasive tests (TE, platelet count, spleen size,
platelet/spleen ratio, liver stiffness to spleen/platelet score
[LSPS]) and invasive tests (endoscopy and HVPG) were paired.
The LSPS had the highest discrimination factor such that a ratio
of 2.65 was associated with a> 80% risk of clinically significant
portal hypertension. Conversely, the LSPS ratio of< 1.33 was
also able to identify patients with <5% risk of having varices
that required treatment.

Primary prophylaxis
Patients with cirrhosis but no varices

In 2005, a large RCT established that NSBBs are ineffective in
preventing varices in unselected patients with cirrhosis and
portal hypertension [3]. In this study, 213 patients with cirrhosis
and portal hypertension (minimum HVPG 6 mmHg) were

randomized to receive timolol (n ¼ 108) or placebo (n ¼ 105) and
the primary end-point was the development of varices or vari-
ceal haemorrhage. The mean follow-up was 54.9 months, with
annual HVPG and OGD. The rate of primary end-point was es-
sentially the same for the timolol group 39% and placebo 40%
(p ¼ 0.89). Neither was there a significant difference in the rates
of ascites, encephalopathy, transplant or death. However, the
rate of serious adverse events was significantly greater in the
timolol group (18%) vs placebo (6%) (p ¼ 0.006). The strongest
predictor for the development of varices was a HVPG of
>10 mmHg.

Patients with cirrhosis and grade I varices that have
never bled

The incidence of variceal haemorrhage in patients with portal
hypertension is 30–50% and, in those that do bleed, mortality is
20% at 6 weeks. The mainstay of primary prophylaxis for mod-
erate to large varices in order to prevent an index bleed is
NSBBs and repeat sessions of elective VBL [38]. In cirrhotic pa-
tients with grade I varices at initial endoscopy, the rate of pro-
gression to large varices is 5–30% per year [16]. The main risk
factors for small varices becoming larger are: severity of liver
disease (Child-Pugh B and C), red-sign on initial endoscopy and

Table 2. Different treatment recommendations for the primary prophylaxis of oesophageal varices in cirrhosis

British Society of Gastroenterology
(BSG) [15]

Baveno VI [14] American Association for the Study of
Liver Disease (AASLD) [16]

Surveillance Screening OGD for all at diagnosis of
cirrhosis

If no varices at screening OGD, then
repeat every 2–3 years

If grade I varices at screening, then an-
nual OGD

OGD at the time of decompensation

No need for surveillance if TE< 20 kPa
and platelets >150 x 109 /l—annual
TE and platelet count only

Compensated cirrhosis with no vari-
ces at diagnosis

2-yearly if ongoing liver injury
3-yearly if liver injury quiescent
Compensated cirrhosis with small

varices at diagnosis
Every year if ongoing liver injury
2-yearly if liver injury quiescent

Screening OGD for all at diagnosis of
cirrhosis

Compensated cirrhosis—no varices at
diagnosis

2-yearly if ongoing liver injury*
3-yearly if liver injury quiescent
Compensated cirrhosis—small varices

at diagnosis
Every year if ongoing liver injury
2-yearly if liver injury quiescent
OGD for all who decompensate
No routine monitoring of HVPG

Prophylactic Rx If grade I varices with red-signs or
grade II–III, then propranolol 40 mg
bid, nadolol 40 mg od or carvedilol
6.25 mg od titrated to 12.5 mg od—
aim for resting heart rate 50–55 bpm

No need for surveillance OGD once
NSBBs started

VBL if NSBBs contraindicated or pa-
tient choice—continue VBL every 4
weeks until varices eradicated

Small varices with red-signs or Child
C—NSBBs

Medium or large varices, either NSBBs
or VBL—choice based on local re-
sources/expertise or patient choice

Propranolol, nadolol, carvedilol valid
first line

Early stages of compensated cirrhosis,
hypertension—no NSBBs; eliminate
aetiological agent

Compensated cirrhosis with no vari-
ces—no NSBBs

High-risk small oesophageal varices—
NSBBs only

Compensated cirrhosis and medium/
large varices—propranolol, nadolol
or carvedilol or VBL

Patients on NSBBs or carvedilol do not
require surveillance OGD

When to stop NSBBs Stop NSBBs if SBP Use of NSBBs in end-stage disease of
refractory ascites or SBP questioned

Reduce dose or stop NSBB if low BP,
acute kidney injury or refractory as-
cites. If NSBB stopped, then VBL

Refractory ascites and SBP; avoid high-
dose NSBBs

Refractory ascites and circulatory dys-
function—systolic BP< 90 mmHg,
Naþ<130 or hepatorenal syndrome,
hold NSBBs

Not recommended PPI, isosorbide mononitrate, shunt
surgery or TIPSS, sclerotherapy

NSBBs in combination with VBL, TIPSS

*For example, ongoing alcohol use, obesity or lack of sustained virological response in hepatitis C. OGD, oesophago-gastro-duodenosopy; TE, transient elastography;

HVPG, hepatic venous pressure gradient; NSBBs, non-selective beta-blockers; VBL, variceal band ligation; SBP, spontaneous bacterial peritonitis; PPI, proton pump in-

hibitor; TIPSS, transjugular intrahepatic portosystemic stent-shunt; BP, blood pressure.
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an alcoholic aetiology. However, the benefit of NSBBs as pri-
mary prophylaxis of small grade I varices is uncertain. At least
three separate studies have been equivocal. In one RCT, 102 pa-
tients were randomized to propranolol (160 mg od) and 104 to
placebo; at 2-year follow-up, 31% of the propranolol group had
large varices compared to just 14% in the control group; how-
ever, about 33% did not attend for follow-up [46]. In a second
study, patients were selected who had cirrhosis and small vari-
ces—these were randomized into two groups—nadolol (dose
adjusted to reduce resting heart rate by 25%, n ¼ 83) or placebo
(n ¼ 78). After mean follow-up of 36 months, the cumulative risk
of developing large varices was 20% in the nadolol group and
51% in the placebo group (p < 0.001) [47]. However, there was no
demonstrable difference in survival (p ¼ 0.33). A more recent
study failed to show any effect with propranolol, despite a sig-
nificant effect on portal pressure [48].

A recent placebo-controlled RCT examined the effectiveness
of carvedilol in preventing the progression of small varices [49].
Patients with cirrhosis predominantly due to non-alcoholic
fatty liver disease (NAFLD) who had small oesophageal varices
were prospectively randomized to either carvedilol or placebo
(n ¼ 70 in each group) and followed up for 24 months. OGD was
performed at baseline and every 6 months, and HVPG was
measured at baseline and at 12 months—the primary end-point
was development of large varices. A larger proportion of the car-
vedilol group had non-progression to large oesophageal varices
than the placebo group (79% vs 61.4%, p ¼ 0.04). There was also
a modest reduction in HVPG in the carvedilol group compared
to placebo (–8.64% vs þ0.33%, p ¼ 0.22). Therefore, based on this
one study, carvedilol may be safe and effective in delaying the
progression of small oesophageal varices.

Baveno V and AASLD guidelines recommend that NSBBs
should be used for primary prophylaxis in patients with small
varices who are judged to be at increased risk of bleeding, i.e.
those that have red-sign at initial endoscopy or who are Child-
Pugh C [16,38]. UK guidelines recommend NSBBs as primary
prophylaxis in grade I varices only if red-signs are present, but
grade I varices should have annual OGD surveillance [15].

Patients with cirrhosis and grade II–III varices that have
never bled

The treatment goal here is to prevent the first variceal bleed as
well as other complications of portal hypertension such as asci-
tes. Recommendations from Baveno VI and current BSG guide-
lines are similar (Table 2): in this group of patients, either a
NSBB (propranolol, carvedilol or nadolol) or VBL can be used as
primary prophylaxis. The choice will depend on patient prefer-
ence and the availability of expertise and infrastructure and
side-effects of NSBBs. It should be borne in mind that VBL in-
volves local obliteration of oesophageal varices and therefore
does not help to prevent portal hypertensive gastropathy, asci-
tes and SBP [50–52].

Carvedilol is an attractive first-line agent due to promising
results from heamodynamic studies. To date, there are no con-
trolled trials comparing carvedilol with propranolol or nadolol
in primary prophylaxis. In a RCT, the mean HVPG decrease with
carvedilol was 22.2% vs 15.6% with propranolol/nadolol [53]. The
same study showed that 56% of patients that did not respond to
propranolol or nadolol did achieve good hemodynamic re-
sponse with carvedilol. The likely mechanism for the observed
superiority of carvedilol is that it has intrinsic anti-alpha-
adrenergic activity as well as its blockade of beta1 and beta2 re-
ceptors. A recent meta-analysis showed that the mean relative

HVPG reduction was 22% for carvedilol and 16% for propranolol,
which is a weighted mean difference of 7% in favour of carvedi-
lol [54]. Whilst carvedilol is more potent in reducing portal pres-
sure, it does also lead to more pronounced decreases in
systemic arterial pressure. The optimal dose of carvedilol is
12.5 mg once a day; higher doses are not necessary and have no
additional benefit and lower doses are much less effective
[55,56].

Two RCTs have compared carvedilol and VBL for primary
prophylaxis. One study showed significantly reduced bleeding
in the carvedilol group (10%) compared to the VBL patients
(23%), but without any effect on overall survival [57]. The second
trial did not show any significant difference, although, in this
study, compliance with VBL was better and the underlying aeti-
ology of liver disease was different (mainly viral hepatitis rather
than alcohol) [58].

The efficacy of VBL has been compared with NSBB in a
Cochrane meta-analysis of 19 RCTs involving 1504 patients.
These data showed that VBL was associated with lower rates of
variceal haemorrhage (relative risk [RR] ¼ 0.67, 95%CI 0.46–0.98).
However, there was no difference between VBL and NSBBs in
overall mortality or bleeding-related mortality and no difference
was seen when looking at high-quality trials or trials published
as full papers [59]. VBL is associated with a higher risk of fatal
adverse events compared to NSBBs, such as banding-induced
bleeding. A meta-analysis has shown that there are reduced
fatal adverse events with NSBBs (RR¼ 0.14, 95%CI 0.02–0.99) [60].
There is one RCT that compared the combination of NSBB plus
VBL vs VBL alone—these data showed no difference in the inci-
dence of the first variceal haemorrhage or death between the
two groups; however, there was a higher incidence of side-
effects and adverse events in the combination group [61].
Therefore, combination therapy is not recommended.

Current recommendations in the US and UK are similar in
that either NSBBs or VBL can be used as primary prophylaxis.
Table 2 summarizes the main recommendations for primary
prophylaxis as described in the guidelines published by BSG,
Baveno VI and AASLD. Whilst broadly similar, there are subtle
differences. In general, an NSBB such as propranolol can be tried
as first-line and then VBL can be offered if there are contraindi-
cations or adverse side-effects with beta-blockers. Once these
patients have been commenced on NSBBs and tolerate them
well, there is no need for repeat surveillance OGD.

The use of NSBBs has some advantages over VBL, as they are
inexpensive and do not require any specific expertise or moni-
toring other than routine checks on blood pressure and heart
rate. NSBBs act by causing splanchnic vasoconstriction that in
turn leads to reduced portal pressure. Therefore, NSBBs may
also reduce the rate of other decompensated events such as as-
cites and encephalopathy—not just variceal bleeding [62].
However, a major obstacle to NSBBs is that about 15% of pa-
tients have either a relative or absolute contraindication and a
further 15% experience unpleasant side-effects such as short-
ness of breath, lethargy, fatigue and pre-syncope [63].

VBL can be performed at the same time as the screening en-
doscopy, but will likely require repeat sessions 2–4 weeks apart.
The procedure can be poorly tolerated and there are risks asso-
ciated with conscious sedation, as well as the usual risks with
any type of OGD (bleeding and perforation). VBL can also lead to
banding ulcers and subsequent bleeding from these sites in the
distal oesophagus—bleeding can be severe enough to cause
death. Whilst the number of side-effects is greater with NSBBs,
the severity of side-effects is greater with VBL.

Recent advances in the management of variceal bleeding | 117

Deleted Text: ise
Deleted Text:  
Deleted Text:  
Deleted Text: ,
Deleted Text:  
Deleted Text:  &hx2013; 
Deleted Text: ise
Deleted Text:  &hx2013; 
Deleted Text:  
Deleted Text:  
Deleted Text: ise
Deleted Text: done
Deleted Text: six
Deleted Text:  &hx2013; 
Deleted Text: -
Deleted Text: -signs
Deleted Text: -
Deleted Text:  
Deleted Text: randomised control trial
Deleted Text: versus
Deleted Text: a
Deleted Text: ,
Deleted Text: 95&hx0025;CI
Deleted Text:  
Deleted Text:  
Deleted Text: 95&hx0025;CI
Deleted Text: versus
Deleted Text:  &hx2013; 
Deleted Text: ,
Deleted Text: ise
Deleted Text:  
Deleted Text:  
Deleted Text: &hx2019;
Deleted Text:  &hx2013; 
Deleted Text: done
Deleted Text:  &hx2013; 
Deleted Text: quantity


RCTs designed to examine the benefit of prophylactic
shunt surgery show significantly higher rates of encephalop-
athy and mortality in the surgery group—hence, any shunt
therapy such as TIPSS is not recommended as primary prophy-
laxis [64].

The overall treatment algorithm for the screening and man-
agement of gastroesophageal varices is illustrated in Figure 1.

Isosorbide mononitrate (ISMN)

In the past, there has been interest in ISMN because it was
shown to reduce portal pressure just as effectively as propran-
olol [65]. However, a subsequent trial comparing ISMN with pro-
pranolol showed no significant difference between the two [66].
Another trial compared ISMN with placebo and again there was
no difference in the two arms [67]. Hence, ISMN is not recom-
mended as monotherapy in primary prophylaxis.

The use of beta-blockers in end-stage liver disease or
refractory ascites

It has been suggested that beta-blockers, whilst helpful in com-
pensated or early decompensated disease, can cause worse out-
comes if used in end-stage cirrhosis or in refractory ascites
[68,69]. To a large extent, this perspective comes from a 2010

study that showed reduced survival in patients with refractory
ascites who were treated with propranolol [70]. A consecutive
crossover study also showed that there was a higher risk of
paracentesis-induced circulatory dysfunction in patients with
refractory ascites who were receiving propranolol. However, in
both groups, a large proportion of patients were on high doses
(160 mg) of propranolol. Nevertheless, Krag et al. based their so-
called ‘window hypothesis’ on the results of this study [71]. This
model states that there is a therapeutic window for safe NSBB
use, which disappears in the later stages of cirrhosis because
NSBBs reduce cardiac output in patients with refractory ascites,
thus leading to increased mortality [72]. However, two large ob-
servational studies have shown that there is improved survival
in patients with refractory ascites treated with beta-blockers,
except in the presence of SBP [73,74]. A recent post-hoc analysis
from three RCTs investigating the use of satavaptan for refrac-
tory ascites showed that treatment with propranolol and carve-
dilol had no impact on overall mortality (23% vs 25%) after
1 year [75]. It should be noted, however, that, in 29% of patients,
NSBBs were discontinued.

In the context of SBP, NSBBs should be discontinued, espe-
cially if there is arterial hypotension and/or acute kidney injury/
hepatorenal syndrome. NSBBs can be safely re-introduced after
the episode of SBP has been treated, as long as the patient is
hemodynamically stable [14].

Figure 1. Treatment algorithm for the screening and management of gastroesophageal varices. GI, gastrointestinal; OGD, oesophago-gastro-duodenosopy; NSBB, non-

selective beta-blockers; VBL, variceal band ligation. Adapted from Bosch J and Sauerbruch T. Esophageal varices: stage dependent treatment algorithm. J Hepatol

2016;64:746–8.
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Acute variceal haemorrhage

Acute variceal haemorrhage is a medical emergency requiring a
coordinated multidisciplinary-team approach involving expert-
ise from anaesthetics, emergency medicine, intensive-care
medicine, hepatologist/gastroenterologist, haematologist, inter-
ventional radiologist as well as ancillary and support teams. At
initial presentation, the management of acute variceal haemor-
rhage is the same as for any bleeding patient whatever the
cause who will potentially be in hypovolaemic shock. The first
priority is to assess and protect the airway, followed by an as-
sessment of the respiratory and circulatory status.
Resuscitation should be initiated immediately in order to main-
tain haemodynamic stability until more definitive steps can be
taken.

A recent study showed that there is a strong correlation be-
tween Child-Pugh score and HVPG such that over 80% of Child C
patients have a HVPG of >20 mmHg; hence the Child-Pugh score
is a good, practical, albeit indirect, way of risk-stratifying these
patients [76]. Several other studies have confirmed this associ-
ation [77–80] and, more recently, the model for end-stage liver
disease (MELD) score has been shown to be more accurate than
the Child-Pugh score, with a MELD of> 19 associated with a 6-
week mortality of 20% [81]. The benefit of undertaking this type
of scoring and risk stratification is that it should allow a sub-
group of patients to be identified as ‘high-risk’ and these could
then be considered for early TIPSS once initially stabilized.

The immediate goals of managing an acute variceal haemor-
rhage are (i) to control the haemorrhage, (ii) reduce the risk of
early re-bleeding (within 5 days) and (iii) prevent bleeding-
related complications, such as infection, hepatic encephalop-
athy and acute kidney injury.

Transfusion strategy

In haemodynamically stable patients, transfusion of packed red
blood cells (PRBC) should be restrictive with a target haemoglo-
bin (Hb) of 7–8 g/dL and this should be assessed frequently either
using a blood-gas analyser or from laboratory samples. A more
liberal approach where the Hb is maintained at 9–11 g/dL is asso-
ciated with a higher mortality 22% vs 11% (p ¼ 0.05) [82]. In a sub-
group analysis of patients from this RCT who had cirrhosis, it
was found that patients randomized to the restrictive-transfu-
sion arm had lower rates of re-bleeding and death. HVPG was
found to increase in those given liberal transfusion but remained
the same in those in the restrictive-transfusion group. It should
be emphasized that a restrictive-transfusion strategy only
applies to haemodynamically stable patients.

In chronic liver disease, there is often an equal and opposite
balance of pro-coagulant and anticoagulant factors, and hence
interpretation of the clotting profile can be difficult [83].
Thromboelastography (TEG) is a commercially available, quick,
point-of-care assay that assesses clot formation in the whole
blood and can therefore be a more accurate guide to the admin-
istration of pro-haemostatic factors [84]. However, currently,
TEG is not routinely available outside the critical-care setting in
most centres. Current BSG guidance recommends that the
major haemorrhage protocol be activated, to give platelets if the
count is below should be 50 x 109/L and to give Fresh Frozen
Plasma if the international normalized ratio (INR) is above 1.5
and cryoprecipitate if the fibrinogen in below 1.5 [15]. Currently,
there is no evidence to support the use of tranexamic acid or re-
combinant factor VIIa [85].

Pharmacological therapy

It is generally safe to commence pharmacological therapy, i.e.
vasopressors and antibiotics, straightaway and certainly prior
to organizing an endoscopy. NSBBs should not be started during
an acute variceal bleed and, if the patient was taking these pre-
viously, they should be suspended during the acute crisis.

Vasopressors
The use of intravenous vasopressors such as terlipressin, som-
atostatin and octreotide for acute variceal haemorrhage have
been shown, in a meta-analysis of 30 RCTs, to reduce 7-day all-
cause mortality and give lower transfusion requirements [86].
Terlipressin is a synthetic analogue of vasopressin and it causes
systemic vasoconstriction and reduces portal blood flow,
portal-systemic collateral blood flow and hence variceal pres-
sure. It has been shown in placebo-controlled trials to control
bleeding, reduce the transfusion requirements and reduce 6-
week mortality [52]. In a meta-analysis of seven RCTs,
terlipressin was shown to improve survival (RR¼ 0.66, 95%CI
0.49–0.88) and reduce the failure to control bleeding (RR¼ 0.66,
95%CI 0.55–0.93) [87]. It is therefore current practice that, as
soon as a variceal bleed is suspected, a vasoactive drug be com-
menced. In the UK, we use terlipressin 2 mg qds for 24–72 hours
or until satisfactory haemostasis has been achieved. In fact,
once haemostasis has been achieved with endoscopic band li-
gation, 24 hours of terlipressin is as effective as 72 hours [88].

In the US, octreotide is the only vasoactive drug available for
acute variceal haemorrhage. Octreotide is a somatostatin ana-
logue that works by causing selective splanchnic vasoconstric-
tion and thus reduction in portal blood flow. Meta-analysis has
shown that octreotide and somatostatin are as equally effective
in controlling acute variceal haemorrhage as terlipressin [86].
A more recent study again demonstrated that there is an
equivalence between the three agents, although, in this study,
terlipressin was used at lower-than-recommended doses [89].

Prophylactic antibiotics
A meta-analysis of 12 RCTs shows clear survival benefit for the
early use of prophylactic antibiotics during an acute variceal
bleed (RR¼ 0.79, 95%CI 0.63–0.98) [90]. These trials also showed
that antibiotics reduced the risk of bacterial infections and early
re-bleeding. A retrospective analysis of 383 patients showed
that the rates of infection and death are lower in Child-Pugh A
patients presenting with an acute variceal bleed in the absence
of prophylactic antibiotics compared to class B and C patients
[91]. The use of routine antibiotics in this group requires further
work. The current guidelines recommend routine antibiotics in
all cases of acute variceal haemorrhage regardless of Child-
Pugh class and regardless of whether there is a confirmed infec-
tion or suspected focus of infection. It is clearly good practice to
undertake a full septic screen as part of the initial work up as a
baseline and this should include an ascitic tap for diagnosis of
SBP where appropriate.

Endoscopic VBL

An upper GI endoscopy should be performed as soon as possible
after the patient has been stabilized and adequately resusci-
tated. Ideally, it should be performed in an operating theatre
with a full anaesthetic team and with the patient intubated—as
there is a high risk of aspiration during the OGD. It can be help-
ful to give a prokinetic about an hour before the endoscopy (e.g.
metoclopramide or erythromycin) in order to help clear the
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stomach of blood and clots, as long as there are no contraindica-
tions such as QT prolongation [14].

There is some debate about the optimal timing of endos-
copy, with many guidelines stating that it should be performed
within 12 hours of presentation. However, there is no evidence
for this and, in one study looking at urgent vs non-urgent en-
doscopy, there was no demonstrable advantage of performing
an OGD within 12 hours [92]. The optimal timing is when the pa-
tient has been adequately resuscitated and terlipressin and
antibiotics commenced, but it should be within 24 hours [93].

Acute variceal haemorrhage can be diagnosed endoscopic-
ally with confidence if there is an actively bleeding varix or a
varix that shows signs of recent bleeding, e.g. fibrin plug, and if,
after careful examination, no other cause of the haemorrhage
can be found in the upper GI tract. During the initial examin-
ation without the banding device attached, the location and
size of the varices should be carefully mapped in relation to the
gastro-oesophageal junction. A detailed examination of the fun-
dus after removal of blood and clots should be made to look for
any GOV1 or GOV2 varices. Once satisfied with regard to the
size and location of varices and where the optimal location
would be to band, the endoscope is removed and a banding de-
vice can be attached before re-intubation. Band ligation can
then be carried out with the emphasis on quality of bands ra-
ther than the quantity applied. The superiority of VBL over
sclerotherapy is well established—a meta-analysis of seven
RCTs showed that VBL reduced re-bleeding, mortality and re-
sulted in fewer distal oesophageal strictures in comparison to
sclerotherapy [94].

Endoscopic VBL should be combined with
pharmacological therapy

A meta-analysis of eight trials showed that combination vaso-
active drugs with VBL results in better initial control of bleeding
(RR¼ 1.12, 95%CI 1.02–1.23) and no re-bleeding at 5 days
(RR¼ 1.28, 95%CI 1.18–1.39), but with no difference in survival
[95]. Adverse events are similar in both groups.

Failure to control an acute variceal haemorrhage

Balloon tamponade using, for example, a Sengstaken-
Blakemore Tube (SBT) in patients with massive variceal haem-
orrhage or refractory bleeding can be a very effective holding
measure or bridge to more definitive therapy. A SBT should only
be left in place for a maximum of 24–48 hours. It can stem the
acute bleed in about 90% of patients; however, 50% re-bleed
when the gastric balloon is deflated [96,97]. In addition, it is
associated with severe complications such as ulceration, and
oesophageal and tracheal rupture. For this reason, the SBT
should be placed under direct vision using an endoscope, the
gastric balloon should only be inflated under direct vision to en-
sure it is in the stomach and the oesophageal balloon should
not be used. In certain situations, for example if there is a delay
in endoscopy, it may acceptable to place the SBT blindly, inflate
the gastric balloon slightly and get an erect chest radiograph to
confirm position before full inflation.

Self-expandable, oesophageal covered metal stents (SX-ELLA
Danis) offer an alternative to balloon tamponade. These are
placed endoscopically, without radiological guidance; they are
removable and can be left in place for up to 2 weeks. In a recent
multi-centre RCT involving 28 patients, removable metal stents
were compared to balloon tamponade in patients with cirrhosis
and variceal haemorrhage refractory to normal medical and

endoscopic treatment [98]. The primary end-point was survival
to day 15, control of bleeding and absence of serious adverse
events. The primary end-point was reached more frequently in
the stent group compared to the balloon tamponade group (66%
vs 20%, p ¼ 0.025), control of bleeding was better in the stent
group (85% vs 47%, p ¼ 0.037) and transfusion requirements and
adverse serious events were fewer in the stent group. However,
there was no significant difference in 6-week survival (54% vs
40%, p ¼ 0.46).

TIPSS

Salvage TIPSS
If none of the above measures has managed to control an acute
variceal haemorrhage, then the next step in the treatment algo-
rithm is TIPSS; this may necessitate the urgent transfer of the
patient to a specialist liver unit, as the appropriate interven-
tional radiology expertise may not exist in every centre. Studies
have shown that salvage TIPSS managed to achieve control of
bleeding in 90–100% of cases, with re-bleeding rates of 6–16%.
Mortality was 75% in hospital and 15% at 30 days [99].

Early TIPSS
A body of evidence is emerging to suggest that, amongst all pa-
tients that present with acute variceal haemorrhage, there is a
sub-set of perhaps 20% that can be categorized as high-risk.
RCTs have shown that, in this group, early TIPSS (before onset
of treatment failure)—within 72 hours of admission—is associ-
ated with significantly lower mortality and treatment failure
[100,101]. High-risk patients have been defined as those with a
HVPG of >20 mmHg, Child-Pugh class C with a score of 10–13,
Child-Pugh B with active bleeding seen endoscopically despite
treatment with intravenous vasopressors. In one of these stud-
ies, there were multiple exclusion criteria and the patients
entered into the study were highly selected [101]. Nevertheless,
this group did demonstrate reduced risk of treatment failure
with early TIPSS (3% vs 50%, p < 0.001) and improved survival at
1 year (86% vs 61%, p < 0.001), without increased risk of hepatic
encephalopathy. Despite early TIPSS in these high-risk patients,
two observational studies have failed to demonstrate long-term
survival benefit [102,103].

Surgery

Shunt surgery—reserved mainly for Child-Pugh A patients—has
been shown to be an effective option as salvage treatment for
patients where there is failure to control bleeding with VBL and
vasopressors [104,105]. A study spanning 30 years and 400 un-
selected patients who had portocaval shunt surgery within
8 hours of onset of bleeding reported almost universal success
in controlling bleeding [106]. A RCT was conducted in 2012 that
compared emergency portocaval surgery with bare-metal TIPSS
within 24 hours of presenting with oesophageal variceal haem-
orrhage in unselected cirrhosis patients [107]. Surgery resulted
in better outcomes in terms of bleeding control, encephalopathy
and overall survival (p < 0.001). However, the difference may
not be so clear cut when comparing to covered stents and more
work is needed in this area. Portocaval shunt surgery is not rou-
tinely used in most centres, especially since the increased use
of minimally invasive and simpler interventional radiology
techniques such as TIPSS.

Liver transplantation is always an option but rarely used or
appropriate in the setting of acute variceal haemorrhage. It is
mainly considered for patients who bleed while active on a
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transplant waiting list. To date, there are no studies comparing
VBL vs TIPSS vs liver transplantation and there are no trials on
the use of liver transplantation in the context of active variceal
bleeding. If the patient survives an acute episode, then of course
they can be referred for elective assessment for liver transplant-
ation assuming there are no excluding factors.

The management of an acute variceal bleed is summarized
in Figure 2.

Patients who survive an index variceal
bleed—secondary prophylaxis

The goal of secondary prophylaxis is to prevent further compli-
cations of liver cirrhosis, including further episodes of variceal
haemorrhage and death. There may be subtle variations in ap-
proach, depending on how advanced the specific patient’s liver
disease is. Once a patient has had one episode of variceal haem-
orrhage, they are at much greater risk of having a second epi-
sode (60% within the first year with a mortality of 33%) [50]—
therefore, preventing further variceal bleeding remains a
cornerstone of follow-up management.

If a patient had a salvage or early TIPSS during the acute-
bleeding episode, they should be assessed and counselled with
regard to possible liver transplantation. As long as there are no
obvious precluding factors, e.g. non-abstinence from alcohol,
then they should be referred to a liver-transplant centre for for-
mal assessment. They should have surveillance ultrasound and
Doppler’s for TIPSS patency every 6 months.

All other patients should have dual therapy with VBL (and
this should continue until all varices are eradicated) and NSBBs.
A recent meta-analysis of five studies involving 476 patients
comparing VBL alone or in combination with NSBBs (þ/– ISMN)
showed a reduced risk of re-bleeding with combination therapy
(RR¼ 0.44, 95%CI 0.28–0.69) and lower mortality (RR¼ 0.58, 95%CI
0.33–1.03) [108]. An analysis of a further four RCTs involving 409
patients where pharmacological therapy was used alone or in
combination with VBL showed variceal bleeding rates decreased
with combination therapy (p < 0.01) but re-bleeding from band-
ing ulcers in the oesophagus increased (p ¼ 0.01) [108]. This work
shows that adding pharmacological treatment to VBL signifi-
cantly reduces the risk of further variceal bleeding. However,
adding VBL to pharmacological treatment alone gives a non-

Figure 2. Treatment algorithm for the management of acute variceal haemorrhage. NSBB, non-selective beta-blockers; VBL, variceal band ligation; ABCDE, Airway,

Breathing, Circulation, Disability, Exposure; OGD, oesophago-gastro-duodenosopy; GOV, gastro-oesophageal varices; IGV, isolated gastric varices; TIPSS, transjugular

intrahepatic portosystemic stent-shunt.
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significant decrease in re-bleeding and no effect on mortality.
The corollary is that, if patients are intolerant of beta-blockers,
then they should be considered for TIPSS, as VBL alone may not
be enough to prevent future bleeding events.

A recent multi-centre RCT of 158 patients examined the role
of simvastatin in combination with standard therapy for reduc-
ing the risk of further variceal haemorrhage [109]. The main
end-points were re-bleeding and death. This study showed that
the addition of simvastatin does not reduce the risk of re-
bleeding but did improve survival in Child-Pugh A and B pa-
tients (RR¼ 0.39, 95%CI 0.15–0.99), with no difference in serious
adverse events. There was no survival benefit with simvastatin
for Child-Pugh C patients. Survival was not a primary end-point
of this trial and so these data need validation. The cirrhotic pa-
tients in both groups had either hepatitis C or hepatitis B viral
infection. Many anti-virals with direct action on nucleoside or
nucleotide analogues are known to improve liver function.
Standard therapy with VBL and NSBBs were used in both groups
but the simvastatin group had a high compliance at 83% vs 72%
in the placebo groups. Nevertheless, it is known that simvasta-
tin can lower portal pressure, improve hepatocellular function
and even slow the rate of fibrosis. The mechanism for these ef-
fects is related to statin-induced improvement in endothelial
function due to beneficial pleiotropic circulatory effects.

A 3-month prospective, randomized, triple-blind trial involv-
ing simvastatin vs placebo in patients with cirrhosis and portal
hypertension was conducted in 2015 [110]. The primary end-
point was a reduction in HVPG of at least 20% or to< 12 mmHg
after 3 months of treatment. It was a small trial, with just 24 pa-
tients, but 55% of the simvastatin groups showed a clinically
significant reduction in HVPG compared to 0% in the placebo
group (p ¼ 0.036). Large epidemiological studies have shown
progression of chronic liver disease and mortality are reduced
in patients receiving statins [111].

Management of gastric varices

The body of evidence to guide the management of gastric vari-
ces is much less robust than for oesophageal varices. A compre-
hensive review of the management of gastric varices has been
published [112]. Based on one RCT of 89 patients designed to
examine the role of glue (cyanoacrylate) injection vs NSBB vs ob-
servation alone in primary prophylaxis in selected patients with
>10-mm gastric varices, the groups receiving glue injection had
the lower bleeding rates and better survival [113]. Despite this,
glue injection is not used routinely as primary prophylaxis for
gastric varices. There may be a benefit to using NSBBs in this
situation due to the potential for lowering HVPG and thus
reducing risk of bleeding.

Acute haemorrhage from gastric varices

Both VBL and cyanoacrylate have been shown to be effective in
achieving initial haemostasis. A meta-analysis of three RCTs
showed that cyanoacrylate is associated with lower rates of
bleeding [114]. The sample sizes in these studies are small and
so the quality of evidence is relatively poor. On a practical level,
VBL is not used for gastric varices either, as there is a high risk
of the band falling off and leaving an ulcer on the gastric varix,
substantially increasing the risk of rupture and death.

The use of thrombin injection for the management of gastric
varices has a long history but has not been widely applied.
Upon injection, thrombin catalyses the conversion of fibrinogen
to fibrin, the monomers of which then aggregate to form a fibrin

clot and eventually a cross-linked fibrin polymer. It also has ef-
fects on platelet aggregation. It has potential to be a technically
simple and efficient alternative to cyanoacrylate and has fewer
risks and complications. In one centre, 30 patients received this
treatment over a 5-year period and haemostasis was achieved
in 90% of patients treated acutely and 6-week survival was 83%
[115]. However, the re-bleeding rate was 50% and so thrombin
injections alone may have utility as a bridge to more definitive
treatment options. Clearly, randomized–controlled studies are
needed to evaluate this further.

Endoscopic ultrasound (EUS) is emerging as a useful diag-
nostic and therapeutic tool for the evaluation and management
of gastroesophageal varices [116]. In some specialist centres,
EUS is being used to guide the injection of coils or cyanoacrylate
or thrombin. To date, there are no controlled studies that evalu-
ate these techniques in comparison with existing practice.

As with oesophageal varices, TIPSS is the next step following
failure to control bleeding using first-line methods. One study
looked at the management of variceal haemorrhage—40 pa-
tients with gastric varices as well as 232 with oesophageal vari-
ces. This work showed that TIPSS is equally effective in terms of
preventing re-bleeding form gastric and oesophageal varices
and that a significant number of people with gastric varices
bleed when the HVPG is less than or equal to 12 mmHg [116].
A RCT involving 72 patients where TIPSS was compared to
cyanoacrylate injection for the prevention of re-bleeding
showed a lower rate of re-bleeding with TIPSS (11% vs 38%,
p ¼ 0.014). The rate of encephalopathy was greater in the TIPSS
group (26% vs 3%); overall complication rate and survival were
similar in the two groups [117].

Surgical therapies such as spleno-renal shunts are not a
good option at the time of acute haemorrhage from gastric vari-
ces because mortality can be as high as 70% (sepsis, renal and
liver failure) [118]. In situations where there is segmental portal
hypertension due to isolated splenic vein thrombus, then cura-
tive splenectomy or splenic artery embolization may be con-
sidered as options [119,120].

Conclusion

The last three decades have seen marked improvements in the
management of variceal haemorrhage and this has led to im-
proved survival from this devastating complication of portal
hypertension. In part, these improvements have been due to
better overall care in the acute setting, but also due to a better
understanding of the underlying mechanisms of portal hyper-
tension and the rational use of therapeutics that emanates
from this. The cornerstone of preventing the first variceal bleed
remains NSBBs, including carvedilol and VBL. For acute variceal
haemorrhage, a multidisciplinary approach involving anaes-
thetics, critical care, endoscopist and hepatologist has markedly
reduced mortality. The mainstay of treatment in this scenario
remains antibiotics, vasoactive drugs and VBL, with early or res-
cue TIPSS for selected patients. Prevention of further bleeding
episodes is based on the combined use of VBL and NSBBs.

Conflict of interest statement: none declared.
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