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SUMMARY

Different treatment strategies have been used to control
variceal haemorrhage including drugs, oesophageal tam-
bonade, endoscopie sclerotherapy or ligation, TIPS, and
surgery. Optimal therapy should stop bleeding and prevent
early rebleeding. The initial resuscitation of patients is as
important as the other specific measures to promote hae-
mostasis. Balloon tambonade is a highly effective treatment
to achieve a temporary control of bleeding but it carries a
very high risk of complications. Pharmacologie treatment
has the theoretical advantage of allowing specific therapy
without requiring any complicated equipment and experi-
enced personnel. Drugs currently used in the treatment in-
clude vasopressin, terlipressin and somatostatin or its an-
alogues octreotide and vapreotide. In clinical studies so-
matostatin was more effective than vasopressin and as ef-
fective as terlipressin but with improved safety profile. En-
doscopie treatments (sclerotherapy and ligation) are high-
ly effective in achieving haemostasis but they are largely
depended on the experience of the endoscopist. The associ-
ation of endoscopie with pharmacologie therapy (prefera-
bly somatostatin), used as soon as the diagnosis is suspected
(before the endoscopy) and continued for five days, cur-
rently appears to be the best approach to treatment. TIPS
is indicated in patients in whom bleeding cannot be con-
trolled or recurs after two sessions of endoscopie treatment.

Keywords: Portal hypertension, bleeding oesophageal varic-
es, cirrhosis, sclerotherapy, lipation, vasoactive drugs.

Variceal bleeding in cirrhotics is a common and seri-
ous complication of portal hypertension. Despite the
advances in therapy, the mortality following the index
haemorrhage has commonly been as high as 50%, with a
30% hospital mortality in subsequent bleeds. The sever-
ity of liver disease is accepted as the main risk factor for
both early rebleeding and short-term survival. Other risks
factors include active bleeding (spurting or oozing) at
emergency endoscopy, presence of infection or renal dys-
function, presence of cardio respiratory disease and in-
creased portal pressure (HVPG > 16 mmHg).1

The optimal management of patients with variceal
bleeding requires a multidisciplinary approach by a team
that includes endoscopists, interventional radiologists
and surgeons. Goals in the management of active bleed-
ing should be hemodynamic resuscitation, control of
bleeding and prevention of complications associated with
bleeding. The aim of this review is to provide an updat-
ed, practical strategy for the general management of cir-
rhotics patients with variceal haemorrhage.

RESUSCITATIVE MEASURES IN ACUTE
VARICEAL HAEMORRHAGE

The initial resuscitation of patients with acute variceal
haemorrhage is as important as the other specific meas-
ures to promote haemostasis. Haemodynamic resuscita-
tion requires administration of blood products and crys-
talloids. Care must be taken to avoid over-transfusion,
because rebound portal hypertension can lead to early
rebleeding. Blood should be replaced to a modest target
hematocrit at the level of 25-30% and the right atrial
pressure at 4 to 8 mmHg.2

Clotting factors often need to be determined as well.
Large volume transfusions may sometimes lead to throm-
bocytopenia and impaired haemostasis with prolonga-
tion of the prothrombin and partial thromboplastin
times.3 These complications of massive transfusion are
related to multiple factors, including disseminated intra-
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vascular coagulation and hemodilution.4 A practical ap-
proach is to give 2 units of FFP after 4 units of blood
when the PT is more than 20 seconds. Platelet transfu-
sions are reserved for counts below 50,000/mL in an ac-
tively bleeding patient.

Massive transfusions, which may be necessary in some
patients, may also result in other significant complica-
tions such as hypocalcemia, hypothermia and pulmonary
microembolism. Thus the use of filters should be consid-
ered for large volume transfusions. However rapid trans-
fusions cannot be administered with these, limiting their
application.

Complications related to bleeding or its treatment can
substantially increase the risk of death in each bleeding
episode.5 Lung aspiration of gastric contents and blood
is a significant risk factor, especially for the encephalo-
pathic patients and those with massive hematemesis.
Patients with this particular risk need to be considered
for endotracheal intubation before endoscopy or other
invasive measures.6

Bacterial infections occur in up to 70% of cirrhotic
patients with variceal bleeding1 . Recently it has been
shown8,9 that the presence of bacterial infection on ad-
mission is an independent prognostic factor of failure to
control bleeding or early rebleeding. Moreover, it was
found that antibiotic prophylaxis significantly increases
the mean survival rate and the percentage of patients
free of infection. Therefore the use of antibiotic prophy-
laxis in the setting of acute variceal haemorrhage is man-
datory, irrespectively of the presence of sepsis or not.
Antibiotics that have been used are oral or IV quinolo-
nes and IV cephalosporins. Although the best possible
regimen is yet to be defined, recently it was suggested
that the antibiotic of choice should be norfloxacin ad-
ministered orally at a dose of 400 mgr twice a day for 7
days.10 In most cases this is possible by mouth or through
a nasogastric tube. Otherwise it should be given intrave-
nously.

Recently it was suggested11 (figure 1) that the early
HVPG measurement in patients with acute bleeding,
offers significant prognostic information regarding con-
trol of bleeding and survival. In this study an HVPG great-
er than 20 mmHg, measured within 48 hours of admis-
sion, was associated with a significantly higher risk of
failure to control the acute haemorrhage or of experi-
encing early rebleeding. Additionally, pressures above
20 mmHg, was related to a higher one-year mortality (63
vs. 20%). The results of this and others previously pub-
lished studies,12,13 suggest that the HVPG monitoring

Figure 1. Summary of the results of the study (11) evaluating
the outcome of patients with variceal haemorrhage according
to HVPG on admission.

should be used early in the course of variceal bleeding as
its height may help to select patients who will require
more aggressive treatment and are possibly transplant
candidates.

DRUG THERAPY IN ACUTE VARICEAL
BLEEDING

Pharmacological treatment is aimed at arresting he-
morrhage by decreasing pressure and blood flow within
the oesophageal varices, thus allowing haemostasis at the
bleeding point. From a theoretical point of view, the
optimal drug treatment should be safe, effective and easy
to administer, not only in the emergency room but also
while the patient is being transferred to the hospital. Two
major categories of drugs have been used in the control
of acute variceal bleeding. Vasopressin or its analogues,
alone or in combination with nitroglycerine, and soma-
tostatin or its analogues.

� Vasopressin

Vasopressin therapy directly constricts mesenteric
arterioles and decreases portal inflow, thus decreasing
portal pressure and controlling as many as 60% to 75%
of variceal bleeding episodes. However, it does not in-
crease the survival rate and may actually increase the
mortality rate because of the vasoconstrictive effects on
other organs (e.g., heart, intestine).14 Trials comparing
sclerotherapy with vasopressin15,16,17 have shown no sig-
nificant differences in the control of bleeding and sur-
vival except in one study18 where rebleeding was signifi-
cantly lower in patients treated with sclerotherapy.

� Vasopressin with nitroglycerine

Nitroglycerine given concomitantly enhances the ef-
fect of vasopressin on portal pressure and reduces cardi-
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tostatin and found it to be equally effective. However in
the last of them the incidence of side effects was signifi-
cantly higher for terlipressin compared to somatostatin.
Moreover terlipressin is contraindicated in patients with
a history of cardiovascular disease such as myocardial
infraction, heart failure, atrioventricular block and arte-
rial hypertension.

In a recently published multicenter study33 with 219
patients, terlipressin was compared with sclerotherapy.
Failure to control bleeding or early rebleeding (within 5
days) was 37% with terlipressin and 32% with sclerother-
apy. No significant differences were observed in mortal-
ity, transfusion requirements and need for alternative
treatments. Moreover terlipressin injections were asso-
ciated with less frequent side effects than sclerotherapy.
Therefore, terlipressin was found to be equally effective
with sclerotherapy in acute variceal bleeding and the
authors suggest that terlipressin may represent a first line
treatment, especially in hospitals where a skilled endo-
scopist is not available 24 hours a day.

� Somatostatin

Somatostatin is a natural peptide that was introduced
in the treatment of acute variceal haemorrhage because
of its capacity to reduce splanchnic blood flow and por-
tal and oesophageal pressure without the adverse effects
of vasopressin on systemic circulation. Indeed the results
of two studies showed that HVPG34 and intravariceal
pressure35 decreased significantly after 30min continu-
ous infusion of 250 ìgr/h SMS or bolus injection of 250
ìgr SMS respectively. Furthermore the decreased in
HVPG caused by 500 ìgr/h infusion rate (unlike the 250
ìgr/h) was also associated with a marked and significant
decrease in azygous blood flow.

� Somatostatin vs Placebo

Three double-blind, placebo controlled trials36-38 have
been published with 84, 120 and 94 patients respectively.
None of them found a beneficial effect on survival and
only the largest (second one) in the control of bleeding.
Indeed, in the largest and most well designed37 a 5 days
continuous administration of somatostatin (250 ìgr/h)
was associated with a significant decrease in bleeding
control failure (36% vs 59%, p=0.036) and transfusion
requirements. The unusually high placebo responses rates
observed in the others two studies36,38 (83% - the highest
reported in the literature - and 70% respectively) may
explain their negative results. Furthermore, in contrast
with the 120h continuous administration in the Burroughs
trial, SMS was administered for a shorter period in the
others studies (only 30 h and 24 h respectively).

Figure 2. Summary of the results of the study (22) evaluating
terlipressin in cirrhotic patients with upper gastrointestinal
bleeding. The trial drug and initial resuscitative methods were
administered within 60min and endoscopy and sclerotherapy
were performed simultaneously within 24 hours of inclusion.

ovascular side-effects; a meta-analysis19 of three ran-
domised controlled trials including 176 patients has
shown that this combination is better than vasopressin
alone for controlling acute bleeding.

� Terlipressin (Glypressin) with or without
nitroglycerine

This synthetic vasopressin analogue has an immedi-
ate systemic vasoconstrictor action. After intravenous
administration it is slowly converted to vasopressin by
enzymatic cleavage. Blood levels are low because of the
slow release of the active agent, thus side effects are less
frequent.

Its efficacy has been assessed favourably against pla-
cebo in three controlled trials.20-22 In the last of them (fig-
ure 2), in which terlipressin together with a nitrate patch
was administered at a pre-hospital stage, a significant
difference in favour of terlipressin regarding control of
bleeding and mortality was observed, but only in child C
class patients. However, the results of this trial have been
criticised,23 since despite the significant differences be-
tween the two groups regarding control of bleeding and
mortality, the mean blood products units transfused dur-
ing the study were similar.

Three randomised trials20,24,25 compared the efficacy
of terlipressin against vasopressin alone and two26,27 in
combination with nitroglycerine. The results of these tri-
als suggested that the administration of terlipressin is su-
perior to vasopressin alone in the control of bleeding,
but equally effective when the vasopressin is combined
with nitroglycerine. Two28,29 trials compared its efficacy
with balloon tambonade and three trials30-32 with soma-



Optimal treatment in acute variceal bleeding 181

� Somatostatin vs vasopressin

Two metanalytic studies39,40 of the seven randomized
controlled studies (349 patients in total) comparing so-
matostatin with vasopressin alone or in combination with
nitroglycerine, showed an important reduction in failure
to control bleeding with somatostatin but without any
difference in mortality. In all the trials, the median treat-
ment-related complications was significantly higher with
vasopressin (46% vs 6.5%).

� Somatostatin vs balloon tambonade

Somatostatin has been compared to balloon tambon-
ade in two trials.41,42 No differences were found in the
control of bleeding, early rebleeding and mortality. How-
ever the use of the balloon tambonade was associated
with a significantly higher complication rate. Thus its use
nowadays should be restricted to only the initial control
of a massive and persistent (despite other conservative
treatments) variceal bleeding episode. It should be used
only by experienced teams, for a period of time not ex-
ceeding 24h, and must always be followed by more de-
finitive therapy.43

� Somatostatin vs endoscopic sclerotherapy

There are five trials44-48 comparing somatostatin with
sclerotherapy. No significant differences were found in
failure to control bleeding, rebleeding and survival. Com-
plications were significantly less frequent and severe with
somatostatin.

� Somatostatin analogues: octreotide and
vapreotide

Octreotide is a cyclic synthetic octapeptide analogue
of somatostatin. It has longer half-life than natural so-
matostatin and can be administered subcutaneously. A
recent meta-analysis49 suggested that octreotide is fa-
voured over vasopressin/terlipressin for both efficacy and
safety in patients with acute oesophageal variceal bleed-
ing. It was also found that the use of octreotide is an
effective adjunctive therapy after initial variceal sclero-
therapy or ligation. No clear benefit was found in the
use of octreotide alone vs immediate sclerotherapy for
the control of bleeding, early rebleeding and survival.

In another study50 octreotide was directly compared
with somatostatin after initial haemostasis with sclero-
therapy. Although both drugs were found to be equally
effective in the control of bleeding, a significantly higher
transfusion requirement was observed in patients receiv-
ing octreotide.

It has been shown51 that octreotide produces a sharp

decrease in portal pressure and azygos blood flow. How-
ever, it appears that the portal hemodynamic effects are
short � lived and cannot be reproduced by either a con-
tinuous infusion of octreotide or repeated boluses of the
drug administered intravenously.52 These findings may
perhaps explain the different effects achieved with oc-
treotide infusions in acute variceal bleeding.

ENDOSCOPIC TREATMENT OF ACUTE
VARICEAL BLEEDING

� Sclerotherapy

During the last 20 years endoscopic injection sclero-
therapy has become the method of choice in the control
of acute variceal bleeding and in the prevention of early
rebleeding. A variety of techniques and sclerosants have
been used. Sclerosants include ethanolamine (5%), so-
dium tetradecyl sulfate (3%), polidocanol (1%), sodium
morrhuate (5%) and ethanol. Although a number of com-
parative studies have been published, they do not allow
conclusions about the most effective sclerosant, as most
of these agents have been documented to be effective in
clinical trials.53-59 The intravariceal injection of the scle-
rosant seems to be more effective and safe than the par-
avariceal. In addition the eradication of the varices may
be achieved with fewer treatment sessions. However 35-
45% of the injections that are meant to be intravariceal
are actually paravariceal.60

Endoscopic sclerotherapy has been shown to be highly
effective both in controlling active haemorrhage and in
preventing early rebleeding. It has become the gold
standard in the management of acute variceal haemor-
rhage, as it stops bleeding from varices in 80-100% of
the patients.61 A meta analysis of five studies62 compar-
ing sclerotherapy with sham, balloon tambonade and/or
vasopressin in patients with documented active variceal
bleeding revealed significant benefits of sclerotherapy
in terms of cessation of acute bleeding, rebleeding and
mortality. The best evidence for the value of sclerother-
apy was observed in a recently published study.63 In this
trial sclerotherapy compared to sham therapy, stopped
haemorrhage from active bleeding varices (91 vs 60%,
p<0.001) and significantly increased hospital survival
(75% vs 51%, p=0.04).

� Ligation

Endoscopic ligation of esophageal varices (an adap-
tation of the technique of band ligation for hemorrhoids)
was developed with the hope of providing an alternative
endoscopic treatment at least as effective as sclerother-
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apy but with a lower incidence of complications.

According to a recent meta analysis, sclerotherapy
and ligation appear to be equally effective in the emer-
gency situation.64 There is only one randomised control-
led trial65 specifically designed to compare sclerothera-
py with variceal ligation for the control of an active bleed-
ing episode. In this study only patients with actively bleed-
ing varices were included and a significantly better pri-
mary haemostasis with ligation than with sclerotherapy
(97 vs 76%) was found. In addition complications were
less frequent after ligation.

However in the presence of active bleeding, ligation
is sometimes very difficult to accomplish in patients with
large amounts of blood in the oesophagous. The outer
cylinder placed in the tip of the endoscope decreases the
field of view and blood may fill the cylinder further ob-
scuring the endoscopist�s view. In this emergency case it
is very difficult for the endoscopist to identify the exact
bleeding site and the endoscopist performs the proce-
dure blindly, ligating circular the varices at the distal es-
ophagus. There is evidence (Avgerinos et al, data in pub-
lish) that with this technique the lower oesophageal
sphincter pressure increases significantly and this, in turn,
may reduce intravariceal pressure, further contributing
(in association with the mechanical haemostasis) to the
immediate control of variceal bleeding

However, in the presence of acute bleeding many
experienced endoscopists prefer to perform an emergen-
cy sclerotherapy and suggest that ligation should be in-
stituted at subsequent treatment sessions.66

ENDOSCOPIC SCLEROTHERAPY PLUS
SOMATOSTATIN OR ITS ANALOQUES

The use of somatostatin or its analoques as adjuncts
to endoscopic therapy appears to be the most promising
approach in the treatment of acute variceal hemorrhage.

In one large randomized placebo-controlled trial,67 a
five-day continuous infusion of octreotide following en-
doscopic sclerotherapy was found to be more effective
than placebo in patients with acute variceal bleeding.
However the results of this study were criticized68 later,
mainly because patients randomized to the placebo group
had more advanced liver disease than in the octreotide
group (child C, 26 vs 47%).

In the first published placebo controlled trial69 (Fig-
ure 3) of 5-day continuous infusion of somatostatin
(SMS) as adjuvant to sclerotherapy, failure of therapy
was found to be significantly lower in the group that re-

Figure 3. Summary of the results of the study (69) evaluating
somatostatin (SMS) in cirrhotic patients with variceal bleed-
ing. Primary end point defined treatment failure during the
infusion period indicated by at least one of the following
events: hematemesis, hemodynamic instability; transfusion of
an excess of blood products; use of rescue therapy; and death.

ceived somatostatin (35%) than in the placebo�treated
group (55%). In this study randomization to somatosta-
tin or placebo was done immediately after admission.
Somatostatin was administered in continuous infusion
in a dose of 6mgr/24h plus up to eight bolus injections of
250mg. Sclerotherapy was performed within 8 hours of
randomization. This study also concluded that the emer-
gency endoscopic treatment is much easier in patients
receiving somatostatin than placebo. Active bleeding at
endoscopy was observed only in the 27% of patients in
the somatostatin group compared to 42% in the placebo
group.

In another similar (but non�randomized) study70 (Fig-
ure 4), the percentage of active bleeders was further de-
creased when the dose of somatostatin was increased to
a continuous infusion of 12 mgr/24h and boluses of 500
ìgr. Furthermore, in patients undergoing sclerotherapy,
the infusion of somatostatin for only 48 hours was not
found as effective as the 5-day administration. This find-
ing may perhaps explain the negative results obtained in
placebo-controlled trials36,38 where somatostatin was ad-
ministered for only 24�30 hours and suggests that the
drug should be administered for five days.71 The optimal
dose of somatostatin is yet to be defined although there
is evidence72 suggesting that the dose of 500 mgr/h ap-
pears much more effective than the lower dose of 250
ìgr/h.

More recently, vapreotide was used as adjuvant to
emergency sclerotherapy or ligation in the control of
acute variceal bleeding73 (Figure No 5). Vapreotide is a
synthetic analogue of somatostatin that has a longer half-
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group.

TIPS - Emergency Transhepatic Portosysytemic
Shunt

The introduction of the TIPS procedure has improved
the management of patients who have failed endoscopic
therapy. Trained Radiologists and Gastroenterologists
in up to 95% of cases can successfully place the TIPS.
This shunt effectively lowers portal pressure into the <12
mmHg range and thus greatly reduces the rebleeding
rate.74 The shunts are prone to clotting or stenosis, which
needs to be monitored for by ultrasound or, in many cas-
es, by repeat venography.75 Therefore, TIPS is often an
excellent bridge to liver transplantation. Unfortunately,
encephalopathy is seen after TIPS, which can limit its
utility in patients with poor liver function.

There are no randomised controlled trials of emer-
gency TIPS vs. other forms of treatment. However tri-
als76-79 including only patients with uncontrolled bleed-
ing (defined as continued bleeding despite two sessions
of therapeutic endoscopy within a five-day period from
the index bleed) showed an initial haemostasis in 90-
100% and early rebleeding in less than 30% of patients.

In conclusion, TIPS seems to be an effective salvage
treatment in patients with uncontrolled bleeding from
oesophageal and gastric varices. Furthermore, it has been
used successfully in the control of bleeding from ectopic
varices80 such as rectal, stomal and intestinal.

CONCLUSIONS AND GENERAL
RECOMMENDATIONS

The initial resuscitation of patients with variceal
bleeding is as important as the other specific measures.
Over-transfusion must be avoided and blood should be
replaced to a modest target hematocrit 25-30%. Admin-
istration of antibiotics is now recommended, whether
sepsis is suspected or not. The antibiotic of choice is cur-
rently norfloxacin (400 mgr twice a day for 7 days).

Endoscopic therapy (sclerotherapy or ligation) is the
gold standard in the initial management of these patients.
The association with pharmacologic therapy, used as soon
as diagnosis is suspected (before endoscopy) and con-
tinued for five days, currently appears to be the best ap-
proach to treatment. Among the vasoactive drugs, SST
appears to be the safest. TIPS is indicated in patients in
whom bleeding cannot be controlled or recurs after two
sessions of endoscopic treatment.

Figure 4. Summary of the results of a study (70) comparing
doses and duration of somatostatin. The proportion of over-
all failures over time in Group I (SST-somatostatin 12mg/24h/
120h), Group II (SST 6mg/24h/48h), III (SST 6mg/24h/120h)
and IV (placebo). By 48h in Groups I, II and III failure rates
were comparable. However, by 120h the overall failure rate n
Group II tends to increase towards the corresponding figure
in Group IV. At 120h, failure rates observed in Group II and
IV are greater than the failure rates in Groups I and III.

Figure 5. Summary of the results of the study (73) evaluating
vapreotide in cirrhotic patients with variceal bleeding. Prima-
ry objective was to compare the two groups with respect to
the combined end of control of bleeding and survival.

life than the natural hormone (30 min vs. 3 min). The
patients were randomized to receive vapreotide (50 ìg
bolus and infusion of 50 ìg/h for five days) or placebo.
All patient underwent endoscopic treatment within 12
hours of initiation of drug infusion. The results of this
trial confirmed the results of the first published study,69

which suggested the combined treatment and early drug
administration. Active bleeding at endoscopy (46 vs. 31%,
p=0.03), primary end points defined as survival and con-
trol of bleeding during the first five days (66 vs. 50%,
p=0.02) and blood transfusion requirement (p=0.04),
were found to be significantly better in the vapreotide
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