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Recent trials have shown that somatostatin (SMT) is as
effective as sclerotherapy in the treatment of acute variceal
bleeding and that the combination of both treatments is
more effective than sclerotherapy alone. To assess whether
the addition of sclerotherapy improves the efficacy of SMT
alone, all patients admitted to our unit with gastrointestinal
bleeding and with suspected cirrhosis received a continu-
ous infusion of SMT (250 mg/h). Endoscopy was performed
between 1 and 5 hours later, and patients with esophageal
variceal bleeding were randomized to receive or not to
receive sclerotherapy. In both groups, SMT infusion was
continued for 5 days. Fifty patient admissions were allo-
cated to each group. Therapeutic failure occurred in 21
cases of the SMT group and in 7 cases of the combined-
therapy group (P 5 .002). Failure to control the acute
episode occurred in 24% vs. 8% (P 5 .03) and early
rebleeding in 24% vs. 7% (P 5 .03), respectively. Transfu-
sional requirements were significantly higher in the SMT
group, while the incidence of complications was lower (8%
vs. 24%; P 5 .029). In the multivariate analysis, the
presence of shock at admission and active bleeding during
endoscopy were the variables that better predicted the
failure of therapy with SMT alone. Mortality at 6 weeks was
similar. These data demonstrate that the addition of sclero-
therapy significantly improves the efficacy of SMT alone for
the treatment of acute variceal bleeding, although it also
increases the rate of complications. Patients with shock and
those with active bleeding are more likely to benefit from
this combined therapy. (HEPATOLOGY 1999;30:384-389.)

Despite recent therapeutic advances, acute esophageal
variceal hemorrhage is still one of the leading causes of death
in patients with cirrhosis.1 Sclerotherapy is widely used as the
main emergency treatment in most institutions. Randomized,
controlled trials have shown that emergency sclerotherapy
(EST) is effective for the control of acute esophageal variceal

bleeding,1 and meta-analysis of comparative studies has
suggested that it fares better than balloon tamponade and
vasopressin.1 It has also been suggested that EST reduces the
frequency of early rebleeding,1 which is an important indica-
tor of death risk.2 However, EST is not always successful, it is
associated with a non-negligible rate of serious complica-
tions, and it requires a skilled endoscopist, a necessity not
always available.3

Somatostatin (SMT) was introduced for the treatment of
acute variceal hemorrhage because of its capacity to decrease
portal pressure and collateral splanchnic blood flow, without
the adverse effects of vasopressin on the systemic circula-
tion.4 One placebo-controlled trial failed to show any benefi-
cial effect with SMT,5 although the high spontaneous success
rate observed with placebo suggests that some inadvertent
bias could occur in this study.5 Furthermore, several random-
ized, controlled trials have shown that SMT is more effective
than placebo,6 and as effective as vasopressin,7,8 vasopressin
associated with nitroglycerin,9 terlipressin,10,11 and balloon
tamponade,12,13 with fewer side-effects in most of these
studies. Both SMT and octreotide, a synthetic SMT analogue,
have shown an efficacy similar to that of EST for the control
of acute variceal bleeding,14-17 and for the prevention of early
rebleeding,18 while morbidity significantly decreased.14-18 The
meta-analysis of these trials showed no differences between
the 2 treatments in terms of bleeding control, in hospital
rebleeding rate, or mortality.1 On the other hand, the results
of recent randomized, controlled trials have shown that the
association of vasoactive drugs such as octreotide,19-21 SMT,22

or terlipressin21 significantly improves the efficacy of endo-
scopic treatment alone for the control of acute variceal
bleeding, with a similar incidence of side-effects and overall
mortality.19-22 However, whether the combination of EST with
vasoactive drugs may improve the efficacy of pharmacologi-
cal treatment alone has not been adequately investigated. The
present study was performed to assess whether the addition
of EST to SMT treatment improves the results of SMT alone in
the management of acute esophageal variceal bleeding.

PATIENTS AND METHODS

Design of the Study. During the study period, all patients admitted
to our hospital were considered for inclusion in this prospective,
randomized study if they fulfilled the following criteria: 1) age over
18 years; 2) presence of hematemesis and/or melena, confirmed by
the hospital staff; 3) clinical suspicion of chronic liver disease or
portal hypertension; 4) referred patients should be seen within 24
hours of admission at the referring hospital and not having received
balloon tamponade or EST; 5) rerandomization was only allowed if a
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separate bleeding episode occurred at least 45 days after the previous
inclusion, but no more than twice; and 6) no decision had been
made before bleeding to avoid specific medical therapy. In all
potentially eligible patients, a continuous intravenous infusion of
SMT was started immediately after the admission. Diagnostic
endoscopy was performed between 1 and 5 hours later, as soon as
safely possible after initial resuscitation. Those patients in whom
endoscopy disclosed hemorrhage from esophageal varices were
randomized into 2 therapeutic groups. One group was treated with
SMT only, and the other group with SMT and EST.

Variceal hemorrhage was defined when the endoscopic examina-
tion showed active hemorrhage (spurting or oozing) from a varix,
the presence of a white nipple or a clot over a varix, or the presence
of fresh blood in the stomach with esophageal varices as the only
potential source of bleeding. Cirrhosis was diagnosed by a previous
liver biopsy or by clinical, biochemical, and echographic findings.

Selection of Patients. From January 1995 to December 1996, 521
patients admitted to our hospital with hematemesis and/or melena
bled from lesions diagnosed by gastroscopy. Of these patients, 148
met the eligibility criteria, while the remaining 273 patients had no
evidence of chronic liver disease and bled from nonvariceal sources.
Forty-eight patients were excluded for the following reasons: age
under 18 years (n 5 1), advanced hepatocellular carcinoma (n 5 3),
bleeding from sources other than esophageal varices (n 5 19),
previous inclusion in this study within the previous 45 days or more
than twice (n 5 14), referred from other hospitals and having
undergone previous treatment with EST or balloon tamponade (n 5
8), massive bleeding resulting in death before randomization (n 5
2), or refusal to participate in the study (n 5 1).

Randomization and Treatment. Immediately after the diagnosis of
esophageal variceal bleeding was established, patients were ran-
domly assigned to receive or not to receive EST, by means of sealed
opaque envelopes containing the treatment option as derived from
computer-generated random numbers. Randomization was stratified
according to the severity of liver failure, as assessed by the
Child-Pugh classification (class A and B vs. class C). Informed
consent was obtained from all the patients or their next of kin, and
the trial was approved by the ethics committee of our hospital.

Patients included in the 2 groups received a continuous intrave-
nous infusion of SMT at a rate of 250 µg/h, which was started
immediately after admission to the emergency department and was
maintained during the first 5 days after inclusion into the study.
Additional boluses of 250 µg were administered before starting the
infusion and every 6 hours throughout the infusion period. In 2
patients (1 from each group), SMT was started immediately after
emergency endoscopy, because chronic liver disease was not previ-
ously suspected. Patients randomized into the SMT plus EST group
received intravariceal injection of 5% ethanolamine during the same
endoscopic procedure. At least 1 to 3 mL of sclerosant was injected
in each varix up to a total of 15 to 20 mL.

All patients included in the study were admitted to our gastroin-
testinal bleeding unit for close monitorization. A nasogastric tube
was passed after endoscopy, and lavages were performed hourly to
assess the activity of the hemorrhage. When aspirates were clear for
more than 6 hours, the nasogastric tube was removed. Blood
pressure, pulse, and urine output were monitored hourly until
control of hemorrhage was achieved. Central venous pressure
monitoring was used when required. Conventional supportive
therapy, including intravenous fluids, was given as required. Hemo-
globin concentration was measured daily, or earlier if indicated by
hemodynamic evaluation, and transfusion of units of packed red
cells was administered to maintain hemoglobin level at approxi-
mately 9 g/dL. In addition, all patients received oral norfloxacin
(400 mg twice per day) for prevention of infections of intestinal
origin,23 and lactitol and ranitidine for prophylaxis of hepatic
encephalopathy and stress ulcer, respectively.

At admission, clinical history and physical examination, electro-
cardiography, chest radiography, and complete laboratory analysis
were performed. Urine sediment and culture, ascitic fluid neutrophil

count, and ascitic fluid culture in blood culture bottles were also
routinely performed on admission, while blood cultures were
obtained when patients showed signs of infection. A careful screen-
ing for bacterial infections was repeated whenever patients showed
signs of infection during the study period. Hepatic ultrasonography
was performed during the first 5 days in all the patients included.

On the fifth hospital day, and once SMT infusion was completed,
all surviving patients were considered for enrollment in an ongoing
trial comparing variceal ligation and combined pharmacological
treatment with nadolol plus isosorbide mononitrate, for the preven-
tion of variceal rebleeding,24 and underwent elective therapy with 1
of these options.

Definitions of End-points. Therapeutic failure was defined as failure
to control acute bleeding episodes or early rebleeding. Criteria of
failure included the presence of hematemesis or bloody aspirates
through the nasogastric tube, associated with signs of hemodynamic
instability (systolic blood pressure ,100 mm Hg and/or pulse
rate .100 bpm) or a fall of hemoglobin level of 2 or more g/dL
within less than a 6-hour period. Control of acute bleeding was
defined when criteria for failure did not occur within a minimal
24-hour interval from hospital admission, as suggested in a recent
consensus workshop.25 Early rebleeding was defined when criteria
for failure occurred after 24 hours from admission and within the
first 5 days.

Therapeutic failures were treated according to the decision of the
attending physician with additional boluses of 250 µg of SMT (up to
a total of 2 within 2 hours), EST (up to a total of 2 sessions), balloon
tamponade, transjugular intrahepatic portosystemic shunting, or
surgery.

Mortality was defined as any death occurring within 42 days after
admission.25

Statistical Analysis. The sample size calculation was performed
assuming a therapeutic success rate in controlling variceal bleeding
for 5 days of 64% for patients treated only with SMT, according to
previously reported results.6 Forty-seven cases were required in each
therapeutic group to detect a difference of at least 25%, assuming an
a error of 5% and a b error of 20% in a 2-tailed comparison.

The statistical analysis was performed according to an intention-
to-treat strategy. Categorical variables were compared with Fisher’s
exact test. Continuous variables, which are reported as mean 6 SD,
were compared using the unpaired Student’s t test or the nonparamet-
ric Mann-Whitney rank sum test for unpaired data. Relative risk
(RR) and the 95% CIs were also calculated. Actuarial curves were
calculated by the Kaplan-Meier method and compared by means of
the log rank test. Stepwise logistic regression was used to identify
the subgroup of variables that best predicted therapeutic failure, and
the Cox proportional-hazards model was used to identify indepen-
dent predictive variables for death. All P values were 2-tailed, and
values of less than 0.05 were considered to indicate statistical
significance. Calculations were performed with the SPSS statistical
package (SPSS Inc., Chicago, IL).

RESULTS

One hundred episodes of esophageal variceal bleeding in
87 patients were studied, with 13 reinclusions. Fifty episodes
were randomly allocated to receive only SMT and 50 episodes
to receive SMT plus EST. No patient was withdrawn after the
inclusion.

Baseline data were similar in the 2 groups (Table 1). The
time elapsed from start of bleeding to hospital admission
(7.6 6 5 vs. 8.6 6 7 hours, for SMT alone and SMT plus EST,
respectively; P 5 .4) and from admission to randomization
(3.2 6 1.6 vs. 3.6 6 1.5 hours; P 5 .3), was also similar.

Therapeutic Failure (Control of Bleeding and Early Rebleeding).
Therapeutic failure occurred in 21 cases in the SMT group
and in 7 cases in the SMT plus EST group (RR 5 3, 95% CI 5
1.4 to 6.4) (Table 2). The rate of therapeutic failure was
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higher in the SMT group, both in the subgroup of patients
with (RR 5 3.2, 95% CI 5 0.8 to 5.2) and without (RR 5 4.6,
95% CI 5 1.5 to 14.6) active bleeding during endoscopy, as
well as in patients with Child-Pugh class A or B (RR 5 2.9,
95% CI 5 1.2 to 7.2) and class C (RR 5 3.2, 95% CI 5 0.8 to
13.2). Furthermore, the actuarial probability of therapeutic
failure during the first 5 days was significantly higher in the
SMT group (Fig. 1). Failure to control the acute bleeding
episode occurred in 12 cases in the SMT group and in 4 cases
in the SMT plus EST group (RR 5 3, 95% CI 5 1 to 8.7). In
patients in whom SMT alone failed to control the acute
bleeding episode, the hemorrhage was arrested by EST in 7
cases (2 died), by balloon tamponade in 2 (1 also had early
rebleeding and died), by additional boluses of SMT in 1 (who
also had early rebleeding later controlled with EST), by a
portocaval shunt in 1, and by a transjugular intrahepatic
portosystemic shunt in the remaining case. In patients in
whom SMT plus EST failed to arrest the acute bleeding, it was
controlled by balloon tamponade in 3 cases (1 also presented
an early rebleeding episode treated with a portocaval shunt
and the patient died) and by additional boluses of SMT in the
remaining case. Time elapsed from the hospital admission to
the control of acute hemorrhage was lower in the group
treated with SMT alone, although the difference did not reach
statistical significance (Table 2).

FIG. 1. Probability of remaining free of therapeutic failure. Actuarial
probability of remaining free of therapeutic failure for SMT and SMT plus
sclerotherapy groups. The probability was significantly higher in the
combination-therapy group (P 5 .0013 by the log rank test). On the fifth day,
and once SMT infusion was completed, the cumulative probability of
remaining free of therapeutic failure was 57% in the SMT group and 86% in
the combined-therapy group.

TABLE 2. Outcomes in the 2 Groups

SMT Group
(n 5 50)

SMT 1 EST Group
(n 5 50) P

Therapeutic failure
Overall 21 (42%) 7 (14%) .002
Child-Pugh class A/B 15/37 (41%) 5/36 (14%) .02
Child-Pugh class C 6/13 (46%) 2/14 (14%) .06
Active bleeding* 6/12 (50%) 4/15 (27%) .21
No active bleeding 15/38 (39%) 3/35 (9%) .003
Hypovolemic shock† 7/12 (58%) 2/15 (13%) .04
Absence of hypovolemic shock 14/38 (37%) 5/35 (14%) .04

Failure to control acute bleeding
episode

Overall 12 (24%) 4 (8%) .03
Active bleeding* 5/12 (42%) 3/15 (20%) .2
Hypovolemic shock† 7/12 (58%) 1/15 (7%) .008

Time from admission to cessation of
bleeding (h)‡ 3.7 6 4.5 2.6 6 2.7 .17

Early rebleeding 9/38 (24%) 3/46 (7%) .03
Transfusion during the trial period

(units of packed red cells)
Mean‡ 3.1 6 2.4 2.0 6 1.8 .024
Median 3 2
Range 0-10 0-9

Mortality at 6 weeks 10 (20%) 7 (14%) .4

*Presence of active bleeding during endoscopy.
†Presence of hypovolemic shock at admission. Hypovolemic shock was

defined as systolic blood pressure ,100 mm Hg and pulse rate .100 bpm.
‡Plus-minus values are means 6 SD.

TABLE 1. Characteristics of the 2 Groups at Admission

SMT Group
(n 5 50)

SMT 1 EST Group
(n 5 50) P

Sex (M/F) 32/18 34/16 .67
Age (yr)* 61 6 14 59 6 11 .52
Alcoholic cirrhosis 24 25 .26
Ascites 23 30 .16
Hepatocellular carcinoma 7 11 .29
Encephalopathy 10 10 1
Previous variceal bleeding 26 22 .32
Albumin (g/L)* 30.9 6 6 29.5 6 6.3 .25
Bilirubin (µmol/L)* 50.7 6 56 52.9 6 52 .84
Prothrombin activity (%) 65 64 .69
Creatinine (µmol/L)* 91.7 6 40.1 107.2 6 104 .33
Child-Pugh class (A/B/C) 15/22/13 15/21/14 .94
Child-Pugh score* 8.0 6 2.2 8.1 6 2.4 .89
Hemoglobin at admission (g/dL)* 9.4 6 2.1 9.2 6 2.0 .59
Lowest Hb within 24-hours (g/L)* 8.5 6 1.8 8.5 6 1.8 .93
Transfusion before randomization

(units of packed red cells)* 0.4 6 0.8 0.5 6 0.9 .69
Systolic blood pressure (mm Hg)* 107 6 22 108 6 21 .78
Heart rate (bpm)* 99 6 20 100 6 17 .72
Hypovolemic shock 12 15 .46
Active bleeding at endoscopy 12 15 .46
Recent bleeding stigmata† 19 21 .66
Variceal grade (I/II/III)‡ 4/36/10 4/37/9 .96
Infections§

Overall 5 10 .26
Bacteremia/SBP\ 1 3 .61
Respiratory 2 5 .44
Urinary 2 2 1

*Plus-minus values are means 6 SD.
†Presence of a white nipple or an adherent clot over a varix, at endoscopy.
‡Grade I denotes varices that were flattened by insufflation, grade II varices that

were not flattened by insufflation and were separated by areas of normal mucosa,
and grade III confluent varices that were not flattened by insufflation.

§Bacterial infections diagnosed at admission or during the first 5 days.
\Bacteremia and/or spontaneous bacterial peritonitis (SBP).
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Early rebleeding occurred in 9 of the 38 cases in whom the
acute hemorrhage was successfully controlled with SMT and
in 3 of the 46 cases in whom it was controlled with SMT plus
EST (RR 5 3.6, 95% CI 5 1.1 to 12.5). In patients of the SMT
group, the recurrent episode was treated with EST in 6 cases,
with balloon tamponade in 2, and with additional SMT
boluses in the remaining case. In patients of the SMT plus
EST group, rebleeding was treated with balloon tamponade in
2 cases (1 of whom died) and with a second EST procedure in
the other.

The transfusional requirements during the treatment pe-
riod were also significantly higher in the group treated only
with SMT as compared with the combined-therapy group
(Table 2).

The following variables were included in the multivariate
analysis performed for therapeutic failure: age, cause of
cirrhosis, Child-Pugh class, presence of bacterial infection,
hypovolemic shock at admission (defined as systolic blood
pressure ,100 mm Hg and pulse rate .100 bpm), hemoglo-
bin value at admission, active bleeding at endoscopy, and
treatment received. Among these parameters, treatment with
SMT only (P 5 .0001), the presence of shock at admission
(P 5 .01), and the presence of active bleeding at endoscopy
(P 5 .04) were the factors that better predicted therapeutic
failure. When multivariate analysis was performed only for
the group treated with SMT alone, the presence of shock at
admission (P 5 .05) and the presence of active bleeding at
endoscopy (P 5 .05) were the variables that better predicted
the failure of treatment.

Complications. The incidence of side-effects was signifi-
cantly higher in the group treated with SMT and EST than in
the group treated only with SMT (RR 5 0.3, 95% CI 5 0.1 to
0.9) (Table 3). Among major complications, in the group
treated with SMT and EST, there was pneumonia in 3 cases (1
died) and spontaneous bacterial peritonitis in 1 patient, who
also developed an ischemic hepatitis and hepatorenal syn-
drome and died. The remaining complications were resolved
with treatment. Thus, death related to adverse effects was
observed in 2 patients treated with SMT plus EST but in none
treated with SMT alone.

There were no differences between the 2 groups when
considering minor complications, which were resolved with-
out requiring withdrawal of SMT infusion (Table 3).

Survival. The probability of survival at 6 weeks was similar
in both groups (Fig. 2). Ten patients in the SMT group and 7
in the SMT plus EST group died during this period (RR 5 1.4,
95% CI 5 0.6 to 3.4). This probability was also similar when
the data were analyzed according to Child-Pugh class: class A,
100% in the SMT group vs. 94% in the SMT plus EST group;
class B, 81% vs. 95%; and class C 53% vs. 67% (P 5 .33).

Six patients in the SMT group and 3 in the SMT plus EST
group died of liver failure. Death was related to variceal
rebleeding in 5 patients (3 of the SMT group), to hepatorenal
syndrome in 1 of the SMT group, and to treatment complica-
tions in the remaining 2 cases.

Cox proportional-hazards regression analysis (including
the same variables used for therapeutic failure plus failure
itself) showed that only Child-Pugh class C (P 5 .005) and
therapeutic failure (P 5 .02) were independent predictors of
mortality.

DISCUSSION

The success rate obtained with SMT in this study was
similar to that achieved in previous randomized, controlled
trials in which additional boluses of SMT were used,11,14,15

and was higher than that reported in other randomized trials
in which this procedure was not used, either in our center9 or
elsewhere.6-8,10,12,13 It has been demonstrated that bolus
injections of SMT cause a rapid and more pronounced
reduction of portal pressure and azygos blood flow than those
observed with continuous infusion.26 These marked hemody-
namic effects may explain, at least in part, the higher efficacy
reported in clinical trials using additional boluses. However,
the present study clearly shows that the combination of

TABLE 3. Complications Related to Therapy

SMT Group
(n 5 50)

SMT 1 EST Group
(n 5 50) P

Overall 4 (8%) 12 (24%) .029
Major* 1 (2%) 7 (14%) .026

Aspiration pneumonia 1 3
Bacterial peritonitis 0 1
Empyema 0 1
Sepsis 0 1
Esophageal bleeding ulcer 0 1

Minor 3 (6%) 5 (10%) .46
Hyperglycemia 2 1
Bradycardia 1 2
PSTV 0 1
Transient dysphagia 0 1

Abbreviation: PSTV, transient paroxysmal supraventricular tachycardia.
*Infectious complications were attributed to the treatment when they

appeared once EST (or diagnostic endoscopy in SMT group) had been
performed.

FIG. 2. Probability of survival. Actuarial probability of survival for SMT
and SMT plus sclerotherapy groups. No differences were found at day 45
between both groups (P 5 .49 by the log rank test). Ten patients in the SMT
group and 7 in the SMT plus EST group died during this period. Three
patients from the former group and 1 from the latter died within 5 days of
admission, while 4 patients of each group died within 15 days of admission.
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emergency EST with SMT significantly decreases therapeutic
failure rate as compared with SMT alone. Both the control of
the acute bleeding episode and the prevention of early
rebleeding were significantly improved by the combination of
EST and SMT. Furthermore, transfusional requirements were
also significantly reduced with the combined therapy, while
in the multivariate analysis, treatment with SMT alone was
also an independent predictor of therapeutic failure. Treat-
ment advantage was observed both in patients with mild and
severe liver disease and was also observed in patients either
with or without active bleeding at endoscopy. However, the
rate of cases in which active bleeding was completely arrested
using SMT alone was lower than that reported in previous
randomized trials.5,11,15 This could be the result of the fact
that in this study, but not in previous trials, SMT infusion was
started immediately after the admission of patients, several
hours before diagnostic endoscopy was performed. Thus, the
identification of an active hemorrhage during endoscopy
could reflect, at least in some cases, the failure of SMT in the
initial arrest of active bleeding that could have selected a
group of patients with a higher risk of therapeutic failure than
those evaluated in previous studies. Furthermore, it has been
reported that active bleeding during endoscopy is less fre-
quent using this procedure.22 In fact, we observed active
variceal bleeding in only 27% of cases, while in previous
reports, it was seen in more than 50% of cases.5,11,14,15

In the present study, both groups were well matched with
respect to factors that are relevant in predicting prognosis of
acute variceal hemorrhage such as the severity of liver
disease, renal dysfunction, or the time elapsed from admis-
sion to randomization.27 On the other hand, it is likely that
the benefits observed with combined therapy could be the
result of the local hemostatic effects induced by EST on the
varices,28 which may enhance the efficacy of SMT. The rates
of therapeutic success reported in previous studies using the
combination of vasoactive drugs and EST,19,21,22 in fact, are
similar to that observed in this trial, although the data should
be regarded with caution because of the different definitions
used for therapeutic failure in each study.

One relevant drawback regarding the association of EST to
SMT infusion appeared when considering the rate of severe
side-effects observed in this study, which was significantly
higher in patients treated with this combined therapy as
compared with those treated only with SMT. Furthermore, in
2 of the 7 cases with major complications after combined
therapy, these were severe enough to contribute to the
patient’s death. As in the present study, SMT infusion was
started before endoscopy, a reduction in complications associ-
ated with EST could be expected, because this procedure
could be performed in better conditions.22 However, the
incidence of severe complications associated with EST falls
within the ranges previously reported using different agents
for injection.1,3 On the other hand, the only major complica-
tion associated with SMT infusion was an aspiration pneumo-
nia, which was more likely the result of emergency endoscopy
rather than of SMT itself. The lack of major side-effects of
SMT infusion in this study is in accordance with previous
reports.5-15

The overall mortality rate observed in the present study fits
within the lower ranges previously reported using vasoactive
drugs or emergency EST.1 A recent trial suggested that very
early pharmacological treatment with terlipressin and a
glyceryl trinitrate patch administered within 60 minutes of an

emergency call significantly decreases the mortality of cir-
rhotic patients with upper gastrointestinal bleeding.29 It is
also possible that the early start of SMT infusion may have
contributed to the low mortality rate observed in this study.
In the multivariate analysis performed, only the presence of a
severe liver dysfunction and the occurrence of therapeutic
failure were independent predictors of mortality risk. This
suggests that the significant decrease observed with com-
bined therapy in therapeutic failure rate could result in a
reduction of such mortality risk that perhaps could have been
demonstrated with a larger sample size. However, if the
results achieved in this study were maintained, several
hundred patients would be required to rule out such a
difference with less than 20% type II error, a sample size that
possibly could only be obtained in a multicenter trial.

Therefore, the results of the present study clearly suggest
that although combined therapy is more effective than SMT
alone, it also increases the risk of severe side-effects. Accord-
ing to the results of the present study, several aspects deserve
further consideration with the purpose of a rationale ap-
proach. First, the multivariate analysis performed in this
study for the group of patients treated only with SMT showed
that the presence of shock at admission and the presence of
active bleeding during endoscopy were the only variables
with an independent prognostic value for therapeutic failure
using SMT alone. The restriction of EST only to this high-risk
subgroup of patients could therefore be an adequate measure.
Second, it has been demonstrated in a recent study that
emergency banding ligation is at least as effective as EST,
while it is associated with a significantly lower complications
rate even in the treatment of active variceal bleeding.30 This
suggests that emergency banding ligation may be more
adequate than EST in this setting. Finally, it has also been
suggested that monitoring of hepatic venous pressure gradi-
ent during the acute esophageal variceal bleeding episode can
identify patients with a high risk of continued bleeding or
early rebleeding.31,32 This also seems to be the case in patients
treated with SMT infusion,33 suggesting that such an ap-
proach could perhaps limit more aggressive alternative thera-
pies to the subgroup of patients with a poor response to
pharmacological treatment. However, the value of all these
considerations should be adequately assessed in future stud-
ies.

In conclusion, the results of the present study show that
the association of EST to SMT improves the efficacy of SMT
alone for the treatment of acute esophageal variceal bleeding.
However, this combination also significantly increases the
frequency of severe adverse events. The use of this combined
therapy should therefore probably be restricted to patients at
high risk of failure using only SMT, such as those with shock
at admission and those with active bleeding during endos-
copy, because in the multivariate analysis performed in this
study, these were the only variables with an independent
prognostic value for the failure of therapy with SMT alone.
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Guarner C. Cambios histopatológicos esofágicos inducidos por la
esclerosis de varices. Gastroenterol Hepatol 1990;13:31-35.

29. Levacher S, Letoumelin P, Pateron D, Blaise M, Lapandry C, Pourriat JL.
Early administration of terlipressin plus glyceryl trinatre to control
active upper gastrointestinal bleeding in cirrhotic patients. Lancet
1995;346:865-868.

30. Lo GH, Lai KH, Cheng JS, Lin CK, Huang JS, Hsu PI, Chiang HT.
Emergency banding ligation versus sclerotherapy for the control of
active bleeding from esophageal varices. HEPATOLOGY 1997;25:1101-
1104.

31. Ready JB, Robertson AD, Goff JS, Rector WG. Assessment of the risk of
bleeding from esophageal varices by continuous monitoring of portal
pressure. Gastroenterology 1991;100:1403-1410.

32. Moitinho E, Escorsell A, Bandi JC, Castañeda B, Perelló A, Andreu V,
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