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Variceal bleeding is one of the most severe complications of portal hypertension related to liver
cirrhosis. Primary prophylaxis is considered mandatory in patients with cirrhosis and high-risk
oesophageal varices, and once varices have bled, every effort should be made to arrest the
haemorrhage and prevent further bleeding episodes. In acute variceal bleeding, vasoactive drugs
that lower portal pressure should be started even before endoscopy, and should be maintained
for up to 5 days. The choice of vasoactive drug should be made according to local resources.
Terlipressin, somatostatin and octreotide can be used; vasopressin plus transdermal nitroglyc-
erin may be used if no other drug is available. In variceal bleeding, antibiotic therapy is also
mandatory. In primary and secondary prophylaxis, beta-blockers are the mainstay of therapy.
In secondary prophylaxis (but not in primary prophylaxis) these drugs can be combined with
organic nitrates.
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Primary prophylaxis is therefore considered mandatory in patients with cirrhosis and
oesophageal varices, and once varices have bled every effort should be made to arrest
the haemorrhage and prevent further bleeding episodes.

Oesophageal variceal bleeding occurs only when there is a clinically significant por-
tal hypertension, defined as hepatic vein pressure gradient (HVPG) >12 mmHg.1,2

Pathophysiologically, portal pressure depends on blood inflow and on resistance in
the portal system. Therefore, to reduce portal pressure we can act on reducing portal
blood flow by using splanchnic vasoconstrictors, and on the resistance in the portal
system by using vasodilators. Some drugs (e.g. vasopressin and somatostatin) are
short-acting, and therefore they are used in the setting of acute bleeding; others
(e.g. non-selective beta-blockers) are long-acting and are used in primary and second-
ary prophylaxis.

In this chapter we will review the drugs used in the setting of acute haemorrhage
and for primary and secondary prophylaxis of variceal bleeding.
ACUTE VARICEAL BLEEDING

The pharmacological treatment of acute bleeding aims at arresting the haemorrhage,
preventing rebleeding, and reducing mortality. In cirrhotic patients, clinical studies3,4

and a meta-analysis5 have confirmed the beneficial effect of vasoactive drugs for vari-
ceal haemorrhage (Figure 1). Current guidelines6 recommend starting pharmacological
therapy with vasoactive drugs as soon as possible – even during transfer to the
hospital,3 since almost a quarter of deaths happen early7 – and maintaining it for up
to 5 days, since this is the time frame in which early rebleeding is most frequent.6

Diagnostic and eventually therapeutic endoscopy is facilitated by the use of vasoactive
drugs, and should be performed as soon as possible after admission.

Several drugs are available to treat acute variceal haemorrhage, and the choice
should be made according to local resources, bearing in mind that the only drug shown
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Figure 1. Comparison of vasoactive drug treatments for variceal bleeding in cirrhosis: a meta-analysis. From

D’Amico et al (Seminars in Liver Disease 1999; 19: 475–505) with permission.
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to improve survival is terlipressin,3 and that somatostatin and octreotide have the
same rate of arrest of bleeding but do not have an impact on survival.8,9 If none of
these drugs is available, vasopressin plus transdermal nitroglycerin is a tolerable
option.10

VASOACTIVE DRUGS

Vasopressin

Vasopressin is a powerful vasoconstrictor that effectively reduces portal pressure by
reducing portal blood flow causing splanchnic vasoconstriction. It used to be the first
drug in the treatment of variceal bleeding, but nowadays its use is allowed only if other
drugs are not available because of severe adverse cardiovascular events (myocardial
ischaemia or infarction, arrhythmias, mesenteric ischaemia, limb ischaemia, cerebro-
vascular accidents, and hyponatraemia due to its antidiuretic action). These adverse
effects occur in 32–64% of patients11,12 and derive from increased peripheral vascular
resistance and reduced cardiac output, heart rate and coronary blood flow. The ad-
verse effects lead to discontinuation of therapy in about 25% of cases.13–15 Vasopressin
should be infused at 0.4 U/min, with upward titration to a maximum rate of 1.0 U/min
for up to 48 h, associated with transdermal nitroglycerin (20 mg/24 h) in order to
enhance the portal hypotensive effect and to reduce the systemic side-effects. Vaso-
pressin has been shown to significantly improve the control of variceal bleeding,
although without a reduction in mortality.10

Terlipressin

Terlipressin (triglycyl-lysine vasopressin) is a long-acting derivative of vasopressin
which is slowly transformed into vasopressin by enzymatic cleavage of the triglycyl
residues by tissue peptidases.15 It has been hypothesised that the slow release of
the active agent may account for the lower rate of side-effects with terlipressin
than with vasopressin.15 Side-effects of terlipressin may occur in almost 25% of pa-
tients. They are usually relatively mild: abdominal cramps, diarrhoea, bradycardia
and hypertension; severe side-effects – such as arrhythmias, angina, limb ischaemia –
that require discontinuation of the drug occur in the order of 2–4%.16–18. Before start-
ing terlipressin, an electrocardiogram (ECG) is mandatory, and cardiac monitoring is
necessary for high-risk patients. Current guidelines recommend initiation of terlipres-
sin at a dose of 2 mg/4–6 h for the first 48 h, and after this period the treatment can be
maintained for up to 5 days at a dose of 1 mg/4–6 h to prevent early rebleeding.6,15,16

Terlipressin reduces portal pressure, and this effect is still significant 4 h after admin-
istration.19 Beside the effect in control of bleeding, there is indirect evidence that
terlipressin might prevent bleeding-induced renal impairment, and it has been shown
that in animals it protects the liver in cases of septic shock.20

Clinical studies have shown that control of acute variceal bleeding is achieved in
75–80% of cases18,21 at 48 h and in 67% at 5 days without endoscopic therapy.16

Terlipressin versus placebo or non-active drugs

Several studies and a meta-analysis have shown that terlipressin improves both control
of bleeding and 6-week survival3,10 compared to placebo10,21 or no active drug.15,17,21
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Terlipressin versus vasopressin

Five trials have shown that terlipressin is as effective as vasopressin (which was asso-
ciated with sublingual nitroglycerin in two studies)10 in terms of control of bleeding,
rebleeding or mortality,10 and that it is safer than vasopressin plus nitroglycerin.10,21

Terlipressin versus somatostatin and endoscopic therapy

No differences have been found in comparison with somatostatin infusion and endo-
scopic therapy (i.e. sclerotherapy) in terms of control of variceal bleeding and preven-
tion of early rebleeding.10,16,21,22 There is only one published randomised controlled
trial (RCT) comparing terlipressin and sclerotherapy in terms of side-effects.16 In
this trial side-effects were categorised as mild (chest pain, abdominal pain, dysphagia,
skin lymphangitis, hyponatraemia, isolated fever, nausea), moderate (bacteraemia, oe-
sophageal ulcers requiring therapy, dysphagia requiring therapy, auricular fibrillation,
ischaemic change on ECG, bronchoaspiration), or severe (bleeding from oesophageal
ulcers, aspiration pneumonia, sepsis from empyema, ischaemia of lower limbs, severe
hyponatraemia, seizure), and a trend toward fewer side-effects for terlipressin (20%
versus 30% for terlipressin and sclerotherapy, respectively; P ¼ 0.064) was observed.

Somatostatin (SMT)

Somatostatin has been used in the treatment of acute variceal bleeding because of its
ability to lower portal pressure and collateral blood flow23,24 by inhibition of the re-
lease of splanchnic vasodilatory peptides (i.e. glucagon) and facilitation of the effects of
endogenous vasoconstrictor systems. Additionally, somatostatin blocks the postpran-
dial increase in portal blood flow and portal pressure. Somatostatin is administrated as
an initial bolus of 250 mg (which can be repeated up to three times) followed by the
infusion of 250 mg/h for up to 5 days to prevent early rebleeding25 or until the achieve-
ment of a 24-h bleeding-free period. The reduction of portal pressure achieved with
the bolus lasts less than 5 min due to the short half-life (1–3 min) of somatostatin.24

Bolus injections of somatostatin have a vasoconstrictor effect in humans that is
much greater than that caused by continuous infusions.23 A double dose (500 mg/h)
is associated with a greater decrease in HVPG,23 and in clinical practice this dose
has been shown to be effective in the subgroup of patients with active bleeding at
emergency endoscopy.26 Somatostatin side-effects are usually mild, consisting of bra-
dycardia, hyperglycaemia, diarrhoea and abdominal cramps. The addition of nitroglyc-
erin to SMT, in contrast to what happens with vasopressin, induces more adverse
events and is not associated with increased efficacy.17

Somatostatin versus placebo or non-active drugs

Several RCTs have shown that, in comparison with placebo or non-active treat-
ment,9,10 somatostatin significantly improves the rate of control of bleeding (63%
versus 46% for somatostatin and placebo or non-active treatment, respectively) but
has no effect on mortality.10

Somatostatin versus vasopressin

SMT is superior to vasopressin in the immediate control of bleeding and has less severe side-
effects. SMTand vasopressin are equivalent for definitive control of bleeding and mortality.10
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Somatostatin versus terlipressin

The three studies comparing SMT and terlipressin showed no significant differences in
terms of failure to control bleeding, rebleeding and mortality.10 SMT showed fewer
side-effects (21% versus 29%, not significant); severe side-effects that led to discontin-
uation of therapy were 4% with both drugs.10

Somatostatin analogues

Octreotide (OCT)

Octreotide is a synthetic octapeptide SMT analogue which has a longer half-life than
SMT. Unfortunately, its longer half-life does not result in longer haemodynamic
effects27 because of the development of tachyphylaxis. Its beneficial effects may be
related to the prevention of a postprandial increase in portal pressure.9 In clinical prac-
tice it is usually given as an initial bolus of 50 mg, followed by infusion of 25 or 50 mg/h9

maintained for 5 days to prevent early rebleeding. As for SMT, side-effects are not
significant.

In clinical trials, octreotide has been shown to have little or no effect when used
without endoscopic therapy. The results of four RCTs suggest that OCT may improve
the efficacy of endoscopic therapy in terms of reduction of early rebleeding28 but has
no or little effect as a single therapy,10 especially when used as initial treatment,29 prob-
ably because of tachyphylaxis. Octreotide has no effect on rebleeding or mortality.10,29

In two RCTs OCTwas better than vasopressin, and equivalent to terlipressin (two
RCTs),10 for control of bleeding. Side-effects of OCT were less frequent and less
severe, but the difference was significant only with vasopressin.10

In a study by Morales et al30 in patients with cirrhosis, intravenous OCT for 48 h
associated with sclerotherapy was not superior to sclerotherapy alone in terms of
7-day mortality, frequency of rebleeding, number of units of packed-red-blood-cell
transfusion, and length of stay in intensive care.

Vapreotide and Lanreotide are other analogues of somatostatin. They have been
shown to reduce portal pressure in animals, but their haemodynamic effects in cir-
rhotic patients are controversial.31

ANTIBIOTIC THERAPY

Up to 20% of cirrhotic patients hospitalised for gastrointestinal bleeding already have
a bacterial infection on admission, and another 50% develop infections during hospital-
isation.32 The most frequent infections in cirrhotic patients are spontaneous bacterial
peritonitis, and/or spontaneous bacteraemia, urinary tract infections, and pneumonia.
Gram-negative bacteria are the most commonly isolated microorganisms. In one
study, admission for gastrointestinal bleeding and low serum albumin were identified
as independent predictors of the development of bacterial infection.33

Bacterial infections in the setting of variceal bleeding are associated with higher mor-
tality and rebleeding rates (Figure 2), and therefore antibiotic prophylaxis is considered
mandatory.6 A meta-analysis has shown that antibiotic prophylaxis significantly in-
creases survival (mean improvement rate 9.1%) Figure 3.34 On the basis of recent stud-
ies,35,36 current guidelines recommend instituting antibiotic prophylaxis on admission
with oral quinolones (e.g. norfloxacin 400 mg/12 h) or intravenous cephalosporins,
and maintaining this for 7 days.6 A recent study showed that intravenous ceftriaxone
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Figure 2. Prognostic significance of bacterial infection in bleeding cirrhotic patients. From Bernard et al
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is more effective than oral norfloxacin in the prophylaxis of bacterial infections in cir-
rhotic patients with variceal haemorrhage.35 Aminoglycosides should be avoided
because of their renal toxicity in cirrhotic patients.
TREATMENT OF COAGULATION ABNORMALITIES

Patients with cirrhosis often present with coagulation abnormalities that may play
a role in the severity of variceal bleeding. Several drugs that act on coagulation and
fibrinolytic pathways have been tested. Desmopressin (DDAVP), a drug that significantly
decreases bleeding time in cirrhosis, has shown no clinical benefits in the setting of
variceal bleeding.37 The benefit of therapy with anti-fibrinolytic agents, useful in liver
transplantation, has not been proven in clinical trials.38 In the post-hoc analysis of
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Figure 3. Effect of antibiotic treatment on the outcome of gastrointestinal bleeding in cirrhosis. The effect
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the results of a recent multicentre randomised trial, administration of activated re-
combinant factor VII (rFVIIa) was shown to significantly improve the outcome of
conventional therapy in patients with moderate and advanced liver failure (Child-
Pugh class B and C).39 Unfortunately, the results of a subsequent trial in patients
with advanced cirrhosis and upper gastrointestinal bleeding did not show any effect
of rFVIIa on control of bleeding and 5-day mortality (Figure 4).40

PRIMARY AND SECONDARY PROPHYLAXIS

Patients with oesophageal varices at high risk of bleeding should be identified in order
to start primary or (if bleeding as already occurred) secondary prophylaxis for bleed-
ing. Independent predictors of the risk of bleeding include: degree of liver dysfunction,
size of oesophageal varices, and presence of red signs on oesophageal varices. All
these predictors are taken into consideration in the NIEC (New Italian Endoscopic
Club) index.41 Current guidelines recommend giving primary prophylaxis to all pa-
tients with medium and large varices and patients with small varices with red wale
signs or of Child class C.6 Patients with small varices without red wale signs and of
Child class A or B may be treated with beta-blockers to prevent progression of varices
and bleeding, but further studies are required.6 Patients surviving a first episode of
variceal bleeding have a risk of recurrent bleeding of >60% within 1 year from the
index bleeding, and should therefore receive active treatments for the prevention of
rebleeding.42

In the following paragraphs we will review the drugs used in current clinical practice
and drugs that have been evaluated in clinical trials, but are not the standard of
practice.

Non-selective beta-blockers

Non-selective beta-blockers (i.e. propranolol, nadolol, timolol) are the recommended
first-line therapy for the primary prophylaxis of variceal haemorrhage in cirrhotic
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patients with varices at high risk for bleeding.6 They cause a decrease in portal pres-
sure and collateral blood flow, thus inducing a reduction in portal blood flow. This
effect is achieved via the blockade of both the b1-adrenoreceptors, causing a reduction
in cardiac output, and the b2-adrenoreceptors in the splanchnic vasculature, causing
splanchnic vasoconstriction.43,44

Beta-blockers reduce the 2-year incidence of first bleeding in these patients by
40%.10 Unfortunately, non-selective beta-blockers are not suitable for all patients
because of contraindications (absolute: obstructive pulmonary disease, heart failure
or aortic valve disease, second- and third-degree atrioventricular heart block, and
peripheral arterial insufficiency; relative: sinus bradycardia and insulin-dependent dia-
betes mellitus). Such contraindications may be present in 5–20% of patients,45 and
9–33% develop side-effects (symptomatic hypotension, severe bradycardia, severe fa-
tigue, encephalopathy, loss of libido) that reduce compliance or lead to discontinuation
of the treatment in 3–27% of cases.45,46 Nadolol can be administered only once daily,
due to its longer half life, and has been suggested to have fewer side-effects because it
does not cross the blood–brain barrier. Frequently, if side-effects develop with pro-
pranolol, they become less severe if the patient is shifted to nadolol or vice-versa.

Non-selective beta-blocker administration should be started at a low dose (i.e.
20 mg twice a day for propranolol and 40 mg once a day for nadolol) that should
be increased stepwise with monitoring of the heart rate and blood pressure, reaching
a maximum dose of 120 mg twice daily for propranolol and 160 mg once daily for
nadolol. The dose of beta-blockers should be increased to achieve at least a 25% re-
duction in resting heart rate or development of symptoms.47 Some but not all patients
treated with beta-blockers achieving these targets will be protected from variceal
bleeding, since there is no direct correlation between the degree of beta-blockade
assessed by heart rate and the protection from variceal bleeding.6

Monitoring of the HVPG identifies patients with cirrhosis who will benefit from
non-selective beta-blocker therapy. In fact, patients who achieve a reduction in the
HVPG of �12 mmHg are totally protected from bleeding; in addition, when the
HVPG, although still above 12 mmHg, is decreased by �20% from baseline, the pa-
tients achieve a good degree of protection.48–50 However, since about 60% of patients
who have never bled, treated with beta-blockers and not achieving these targets, will
not bleed (for 2 years), HVPG monitoring cannot be recommended for primary pro-
phylaxis. In secondary prophylaxis, assessment of haemodynamic response to drug
therapy provides prognostic information about the rebleeding risk and should be
performed.6

Beta-blocker therapy should be lifelong, and patients should be instructed not to
discontinue the treatment abruptly because of the risk of ‘rebound bleeding’.51

Primary prophylaxis

There are 12 RCTs comparing beta-blockers with placebo or non-active treat-
ment,10,43,52 mostly including patients with medium or large oesophageal varices and
with a median follow-up of almost 2 years. Meta-analyses of these studies showed
a consistent reduction in the bleeding risk (non-active treatment versus beta-blockers:
25% versus 15%)10,53,54 with only a slight reduction in mortality (non-active treatment
versus beta-blockers: 27% versus 23%) (Table 1).

However, in a recent study, timolol did not show any significant difference in com-
parison to placebo in preventing the formation of oesophageal varices and variceal
haemorrhage.55



Table 1. Meta-analysis of randomised controlled trials for the prevention of first variceal haemorrhage:

placebo versus b-blockers.

Placebo b-blocker ARR P NNT

Failure rate:

24.7% 15.1 �9.6% < 0.001 10.4

Death rate:

27.0% 23.0 �4.0% ¼0.11 25.0

ARR, absolute risk reduction; NNT, number needed to treat.
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Secondary prophylaxis

Current guidelines6 recommend using beta-blockers to prevent rebleeding, eventually
in combination with endoscopic band ligation. Several RCTs compared beta-blockers
with placebo or non-active treatments.56–62 Meta-analyses of these studies confirmed
the benefit from beta-blockers in terms of reduction in the rebleeding rate (non-
treated group versus treated group: 68% versus 48%; absolute risk reduction [ARR]
�21% [CI: �30% to �13%]; number needed to treat [NNT] 5) (see Table 2). Mortality
for all causes was significantly reduced (non-treated group versus treated group: 27%
versus 20%; ARR �7% [CI: �12% to �2%]; NNT 14),10 as was bleeding-associated
mortality.63

Two meta-analyses of ten studies comparing beta-blockers and sclerotherapy11,64

showed no significant differences between the two treatments concerning rebleeding
for any cause (56% versus 53%, respectively) and survival (40% versus 37%, respec-
tively). On the other hand, in the sclerotherapy group variceal rebleeding was signif-
icantly lower (beta-blockers versus sclerotherapy: 61% versus 45%, P < 0.001), but
adverse events were significantly more frequent (beta-blockers versus sclerotherapy:
24% versus 44%, P < 0.001). The most frequent side-effects for propranolol were
bronchospasm and fatigue, while the most severe were bradycardia and cardiac
failure; in patients treated with sclerotherapy the most frequent adverse event
was oesophageal ulceration, and the most severe adverse events were oesophageal
stenosis, perforation and bleeding.

Organic nitrates

Long-acting nitrates – isosorbide dinitrate (ISDN) or isosorbide-5-mononitrate
(ISMN) – decrease portal pressure by reducing intrahepatic and portal-collateral
Table 2. Meta-analysis of randomised controlled trials for the prevention of recurrent variceal haemor-

rhage: placebo versus b-blockers.

Placebo b-blocker ARR P NNT

Failure rate:

68.0% 48.0% �20.0% ¼0.001 5

Death rate:

27.0% 20.0% �7.0% ¼0.05 14.3

ARR, absolute risk reduction; NNT, number needed to treat.
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resistance.13 ISMN should be started at 10 mg twice a day and titrated every other day
up to 40 mg twice a day. Side-effects of nitrates are dose-dependent and include head-
ache (20% of patients) and hypotension.64,65 Organic nitrates cause renal impairment
and should not be used as single therapy.13,66

Primary prophylaxis

ISMN has been compared to propranolol in three RCTs.67–69 Pooled results showed
a non-significant increase in bleeding and mortality rate with ISMN. Moreover, in the
long term a subgroup of ISMN-treated patients over 50 years of age had a higher
mortality rate in comparison with propranolol-treated patients.67 A more recent mul-
ticentre randomised trial conducted in the subgroup of patients who cannot receive
beta-blockers showed no differences compared to placebo in the prevention of
bleeding.65

Combination therapy

Beta-blockers plus nitrates

The observation that, in the setting of acute variceal bleeding, the combination of
a vasoconstrictor and a vasodilator (i.e. vasopressin and nitroglycerin) leads to a higher
portal hypotensive effect and fewer side-effects has suggested the use of propranolol
and ISMN as combination therapy70–73 for primary and/or secondary prophylaxis. In-
deed, addition of ISMN to beta-blockers permits a higher reduction in portal pressure
by preventing the increase in portal resistance caused by beta-blockers. This combina-
tion also allows a significant decrease in portal pressure in a subgroup of patients who
are non-responders to beta-blockers. When nitrates are given in combination with
beta-blockers, side-effects occur in 30–50% of patients and cause discontinuation of
nitrates in 10–40%. In chronic treatment, ISMN in combination with beta-blockers
does not cause impairment of renal function or sodium handling in cirrhotic patients.70

Combination therapy has been compared to beta-blockers alone for primary pro-
phylaxis in several studies.74–76 A meta-analysis of these studies showed no significant
differences between the two drug therapies for bleeding and mortality rate, but
showed a higher rate of side-effects with the combination therapy.10

In conclusion, in primary prophylaxis, monotherapy with ISMN is contraindicated,
and the combination therapy between ISMN and beta-blockers cannot be recommen-
ded in clinical practice.77

Two studies of ISMN associated with propranolol78 or nadolol79 versus the corre-
sponding beta-blocker in secondary prophylaxis did not show a definitive benefit for
the combination therapy. In fact, in both studies the combination therapy was not
associated with a significant reduction of the 2-year rebleeding rate (combination ther-
apy versus corresponding beta-blocker in the first study: 40.4% versus 57.4%; in the
second study: 51% versus 39%). Furthermore, in the study with nadolol, there was
a trend towards an increase in mortality with the combination therapy.

The combination of beta-blockers and ISMN has been shown to be superior to
sclerotherapy in terms of rebleeding but not survival.80 The four trials in which com-
bination therapy was compared with band ligation have shown conflicting results:81–84

medical treatment was significantly better than band ligation in preventing rebleeding
in one trial,81 significantly worse in the second,82 and not significantly different in the
remaining two trials.83,84
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Compared with TIPS, the combination therapy is less effective for the prevention of
rebleeding, but it is associated with similar mortality, significantly less encephalopathy,
and lower costs.10,85

Beta-blockers plus other drugs

Beta-blockers have been used in combination with other drugs in order to achieve
a higher reduction in portal pressure. These associations (such as propranolol plus se-
rotonin antagonists, propranolol plus spironolactone, propranolol plus clonidine, and
propranolol plus prazosin)72 have been tested in animals and in the clinical setting, but
have not gained wide usage in clinical practice.

Other drugs

Beside drugs associations, molecules that in themselves combine vasodilator and vaso-
constrictor effects have been tested. The most important is carvedilol, a non-selective
beta-blocker with intrinsic a1-adrenergic activity, whose haemodynamic effects mimic
those of the combination therapy with beta-blocker plus prazosin.72 In a clinical study,
carvedilol achieved a higher reduction in portal pressure than propranolol,86 but at the
expense of marked systemic hypotensive effects that may hamper its use in cirrhotic
patients.

Anti-aldosterone diuretics such as spironolactone decrease portal pressure by reduc-
ing effective plasma volume and splanchnic blood flow.87 In a trial comparing the addi-
tional effect of spironolactone and nadolol to nadolol alone in primary prophylaxis,
similar HVPG reductions, bleeding rates, and 2-year mortality rates were observed.88

According to current guidelines, there are insufficient data to recommend the use of
the combination of spironolactone plus beta-blockers for primary prophylaxis.6

Angiotensin-II-receptor antagonists (i.e. losartan, irbesartan) have been studied in pri-
mary prophylaxis because of the results of an earlier trial showing that these drugs
markedly reduced portal pressure.89 In three subsequent randomised trials losartan
and irbesartan did not cause a significant reduction in portal pressure,90–92 but caused
marked arterial hypotension and impairment of renal function. In a fourth trial the
effect of losartan on portal pressure was similar to that of propranolol.93 Currently,
angiotensin-receptor antagonists are not recommended in the setting of portal
hypertension.

Other pharmacological agents (e.g. nitric oxide synthase inhibitors, statins, selective
hepatic nitric oxide donors, molsidomine) capable of reducing portal pressure must
be adequately tested before they can be proposed for clinical use.6
Practice points

� In suspected variceal bleeding, vasoactive drugs should be started as soon as
possible and should be maintained for 2–5 days.
� Drug therapy should be chosen according to local resources. Terlipressin,

somatostatin and octreotide should be used; vasopressin plus transdermal
nitroglycerin is a tolerable option when no other drug is available.
� Antibiotic prophylaxis in patients with variceal bleeding is mandatory and

should be instituted from admission.



� Patients with high-risk varices (i.e. medium and large oesophageal varices or
small varices with red wale signs or of Child class C) should undergo primary
prophylaxis for oesophageal variceal bleeding.
� Non-selective beta-blockers are the drugs of choice for both primary and

secondary prophylaxis.
� Secondary prophylaxis should start as soon as possible after the discontinua-

tion of the vasoactive drug used for the treatment of the bleeding episode.

Research agenda

� Other pharmacological agents capable of reducing portal pressure either in the
setting of acute variceal bleeding or in primary/secondary prophylaxis should
be evaluated.
� The optimal duration of vasoactive treatment in acute variceal bleeding should

be determined.
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SUMMARY

Variceal bleeding is one of the most severe complications of portal hypertension cor-
related with liver cirrhosis, with a 6-week mortality rate of 10–20%. Primary prophy-
laxis is mandatory in patients with cirrhosis and high-risk oesophageal varices, and
when bleeding occurs every effort should be made to arrest the haemorrhage and
prevent further bleeding episodes. In acute variceal bleeding, vasoactive drugs that
lower portal pressure should be started even before endoscopy, and should be main-
tained for up to 5 days. The optimal duration of therapy with vasoactive drugs has not
been clarified. The choice of vasoactive drug should be made according to local re-
sources, but terlipressin should be the first choice, followed by somatostatin and oc-
treotide, with vasopressin plus transdermal nitroglycerin as last choice by if no other
drug is available. Since most variceal bleeders have a bacterial infection on admission,
or become infected during the first week thereafter, antibiotic prophylaxis is manda-
tory. Cephalosporins appear to be the drugs of choice. In primary and secondary
prophylaxis, beta-blockers are the mainstay of medical therapy because of their ability
to lower portal pressure. However, a proportion of patients have contraindications
to these drugs, and adverse events causing discontinuation of therapy do occur. In
addition, adequate protection from bleeding can be achieved in only a proportion
of patients. The search for better drugs should therefore continue. Beta-blockers,
band ligation, or both should be used for the prevention of recurrent bleeding. In
this setting, assessment of haemodynamic response to drug therapy provides prog-
nostic information about rebleeding.

REFERENCES

1. Armonis A, Patch D & Burroughs AK. Hepatic venous pressure measurement: an old test as new

prognostic marker in cirrhosis? Hepatology 1997; 25: 245–248.



Pharmacology of acute variceal bleeding 291
2. Merkel C & Gatta A. Can we predict the first variceal bleeding in the individual patient with cirrhosis

and esophageal varices. J Hepatol 1991; 13: 378.

3. Levacher S, Letoumelin P, Pateron D et al. Early administration of terlipressin plus glyceryl trinitrate to

control active upper gastrointestinal bleeding in cirrhotic patients. Lancet 1995; 346: 865–868.

4. Avgerinos A, Nevens F, Raptis S et al. Early administration of somatostatin and efficacy of sclerotherapy

in acute oesophageal variceal bleeds: the European Acute Bleeding Oesophageal Variceal Episodes

(ABOVE) randomised trial. Lancet 1997; 350: 1495–1499.
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