
ABSTRACT

Background: the association of somatostatin (SMT) with en-
doscopic therapy in patients with cirrhosis and variceal bleeding
significantly improves the control of the bleeding episode, and he-
modynamic data have shown that a dosage of 500 µg/h allows a
more marked reduction of portal pressure versus the usual dosage
of 250 µg/h. 

Aim: to assess if the 500 µg/h dosage is associated with an
improved outcome. 

Methods: sixty-two patients with variceal bleeding were in-
cluded in the study. Patients were randomized to receive the usual
dosage of SMT (group I: 250 µg/h), or a double dosage (group II:
500 µg/h), together with emergency endoscopic sclerotherapy. 

Results: the control of the bleeding episode was similar in
both groups of patients. Early rebleeding was less frequent in pa-
tients receiving double vs. single dosage of SMT (p = 0.06). When
considering patients with advanced liver disease (Child-Pugh B or
C) early rebleeding was significantly less frequent in patients re-
ceiving the 500 µg/h dose of SMT (39 vs. 13%, p = 0.03). 

Conclusions: the perfusion of higher doses of SMT (500
µg/h) in association with emergency sclerotherapy in patients
with cirrhosis and esophageal hemorrhage significantly decreases
the rate of early rebleeding in patients with more advanced stages
of liver disease.
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Variceal bleeding.
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INTRODUCTION

Portal hypertension is the most frequent complication
in patients with cirrhosis, and portal hypertension-relat-
ed bleeding is the cause of death in roughly 20% of cas-
es (1). Routine therapy of esophageal variceal bleeding
includes endoscopic therapy together with hemodynam-
ic stabilization and a prophylaxis of encephalopathy and
bacterial infection (2). An association of vasoactive
drugs with endoscopic procedures, and prolonged thera-
py for 2 to 5 days to decrease short-term rebleeding is
recommended (3). 

Somatostatin (SMT) is a vasoactive drug that has been
widely used during at least two decades (4) in the treat-
ment of acute variceal bleeding due to its capacity to de-
crease portal pressure with none of the adverse effects
commonly observed with other drugs such as vasopressin
on the systemic circulation (5). In cirrhotic patients with
acute variceal bleeding, somatostatin induces a signifi-
cant and sustained decrease in the hepatic venous pres-
sure gradient (6). The intravenous administration of a bo-
lus of SMT induces a rapid and marked decrease of portal
pressure, which is less evident during chronic perfusion
(7). Similar results have been observed with direct mea-
surements of variceal pressure (8). A dosage of 500 µg/h
allows a more marked reduction of portal pressure than a
dosage of 250 µg/h (7).

While placebo-controlled trials demonstrated no benefi-
cial effects of SMT on bleeding control or survival in pa-
tients with variceal hemorrhage (9), the fact that SMT effi-
cacy in the control of bleeding episodes has been shown to
be similar to that of endoscopic sclerotherapy and terli-
pressin indirectly supports the beneficial effects of SMT
(10). In a prospective randomized trial, a dosage of 500
µg/h has been shown to be more efficacious than the usual
dosage of 250 µg/h in patients with active bleeding (11).
Furthermore, a previous non-randomized study had shown
that the association of 500 µg/h with endoscopic banding
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reduces active bleeding during endoscopy, as well as trans-
fusion requirements (12). These data have induced the rec-
ommendation of administering a dosage of 250-500 µg/h in
patients with acute variceal bleeding (13). No randomized
controlled trials, however, have addressed which is the ade-
quate dosage for SMT infusions in association with emer-
gency sclerotherapy in patients with variceal bleeding.

The aim of this prospective, open, randomized trial
was therefore to compare the efficacy of treatment using
two different SMT dosages (250 vs. 500 µg/h) in associa-
tion with emergency endoscopic sclerotherapy in patients
with esophageal variceal bleeding. 

PATIENTS AND METHODS

Study design

During the study period all patients with cirrhosis and
esophageal variceal bleeding were included in this
prospective, open, randomized trial. Cirrhosis was diag-
nosed by histology or by clinical, laboratory, and/or ultra-
sonographic findings. The Hospital General Universitario
de Alicante Ethics Committee approved the study proto-
col, and all patients gave their informed consent for their
inclusion in the study. 

Inclusion criteria included the endoscopic demonstration
of active bleeding from esophageal varices or stigmata of
recent hemorrhage and bright red blood in the gastric aspi-
rate with no other source of bleeding in the emergency en-
doscopy. Exclusion criteria were a previous assignation to
any clinical trial or endoscopic therapy for esophageal
varices over the previous month, portal hypertension of
non-cirrhotic origin, portal vein thrombosis, shunt opera-
tions or transjugular intrahepatic portosystemic shunt
(TIPS), age ≤ 18 or ≥ 80 years, pregnancy, presence of
multinodular hepatocellular carcinoma or a single nodule
larger than 5 cm in diameter, hipersensitivity to any compo-
nent of the somatostatin formulation, and presence of type-I
hepatorenal syndrome (14).

Selection of patients

From December 1998 to December 2000 all patients
admitted to the Bleeding Unit of Hospital General Uni-
versitario de Alicante with upper gastrointestinal bleed-
ing of variceal origin who fulfilled both inclusion and ex-
clusion criteria as defined above were considered for
inclusion in this study.

Randomization and treatment

After admission, the staff evaluated all patients. Ac-
cording to patient characteristics, past history and prelim-
inary laboratory study, once a suspicion of esophageal
variceal bleeding was established, and after obtaining a

written permission from the patient or his/her relatives,
patients were randomly assigned to the following thera-
peutic groups by means of sealed, opaque envelopes con-
taining each treatment option, as derived from computer-
generated random numbers:

Group I: initial administration of a bolus of SMT 250
µg, followed by endoscopic injection sclerotherapy and a
continuous perfusion of SMT 250 µg/h for 5 days.

Group II: initial administration of a bolus of SMT 500
µg, followed by endoscopic injection sclerotherapy and a
continuous perfusion of SMT 500 µg/h for 5 days.

Immediately following the administration of the SMT
bolus, trained staff performed an upper endoscopy on all
patients within 2 hours of patient admission. All patients in-
cluded in the study received an intravariceal or paravariceal
injection of 5% ethanolamine oleate, 1-2 ml in each varix
from the cardia to the proximal esophagus including the
rupture point, if identified. The maximal volume of scleros-
ing agent allowed was 20 ml. Two patients in each thera-
peutic group were excluded after randomization because a
non-variceal origin for bleeding was observed (3 duodenal
ulcers, 1 Mallory-Weiss syndrome) during the initial en-
doscopy. 

All patients admitted to our Bleeding Unit were closely
monitored and received supportive care for hemodynamic
resuscitation. A nasogastric tube was passed, and lavages
were regularly performed to allow fresh blood and clot re-
moval in order to facilitate endoscopy and to decrease the
risk of massive aspiration and/or encephalopathy. The usu-
al clinical parameters were electronically recorded (blood
pressure, heart rate, temperature) together with urine out-
put. A central venous pressure catheter was set in place
when needed to avoid volume overload during intravascu-
lar volume restoration. Hemoglobin concentration was
measured at least daily or when clinically required. Blood
transfusions were administered to maintain hemodynamic
stability and/or hemoglobin levels around 9 g/dL. All pa-
tients received norfloxacin 400 mg BID for 7 to 10 days to
prevent bacterial infection (2). Plasma glucose levels were
measured every 8 hours, and liver function tests were per-
formed daily during the first 5 days. Portal vein patency
was assessed in the early hours after admission by means
of doppler ultrasounds. 

In patients with continuous or recidivant bleeding de-
spite initial therapy, different approaches were consid-
ered: increased SMT dosage to 500 µg/h, second thera-
peutic endoscopy or TIPS in selected cases. After
completing the study period patients were treated with ei-
ther propranolol or variceal banding, according to patient
inclusion in other therapeutic trials of secondary prophy-
laxis for variceal bleeding.

Endpoint definitions

Failure criteria included the presence of hemateme-
sis or fresh blood in nasogastric aspirates with signs of
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hypovolemia (systolic blood pressure <100 mmHg,
heart rate >100 beats/min) or the need for two or more
units of packed red cells to keep hemoglobin around
9 g/dl (3). Initial hemostasis was defined when failure
criteria did not occur within 24 hour after initial en-
doscopy. Early rebleeding was defined when failure
criteria occurred beyond 24 hours from the initial con-
trol visit and within the first 5 days. Efficacy of treat-
ment was established when a patient presented initial
hemostasis and not early rebleeding. Mortality was de-
fined as any death within 6 weeks after randomization
(3). Any drug therapy- or endoscopy-related adverse
effects were recorded. Patients with persistent thoracic
pain were re-endoscoped 48 hours after initial en-
doscopy and sclerotherapy. 

Sample size calculation

According to a single therapeutic trial that had been
published before 1998 comparing sclerotherapy associ-
ated with SMT in a dosage of 250 µg versus sclerother-
apy alone (15), sample size calculation was performed
assuming a therapeutic success rate in controlling
variceal bleed for 5 days of 65% for patients treated
with urgent sclerotherapy and SMT 250 µg. Thirty-one
patients were required in each group to detect differ-
ences above 25%, assuming an α of 5% and β of 20%,
in a one-tail comparison. The selection of one-tail was
made because results were only probable and interest-
ing in a positive direction.

Statistical analysis

Data evaluation was performed using an intention-to-
treat strategy. Data are presented as means ± SD for
quantitative variables, and as absolute and relative fre-
quencies for qualitative variables. The homogeneity for
variables such as age, sex, etiology of cirrhosis, Child-
Pugh score, hemoglobin at admission, and presence of
active bleeding at initial endoscopy was assessed. Fish-
er’s exact probability test was used to study the associa-
tion between therapeutic group and therapy efficacy,
mortality or presence of complications, and according to
a directional hypothesis we considered a p one-tailed val-
ue of less than 0.05 as significant. Relative risk (RR) and
95% confidence intervals, relative risk reduction (RRR)
attributable to treatment in the exposed group, and num-
ber needed to treat (NNT) were all calculated to assess
association size. RRR is based on the formula: RRR =
(RR-1)/RR. NNT was defined as the number of patients
that must be treated in order to avoid one episode of
variceal rebleeding or death in patients of group II, NNT
= 1/difference in proportions. The Mann-Whitney U test
was used to assess the effect of therapy on the number of
packed red cells administered or hospitalization length. 

RESULTS 

Patient characteristics

Overall 62 patients were included in this study –29 re-
ceived SMT at usual doses of 250 µg and were included
in group I and 33 received 500 µg of SMT and were in-
cluded in group II (Fig. 1). Mean age of patients included
in group II was significantly higher versus group I. The
remaining clinical characteristics of both groups were
similar at inclusion (Table I). 

Bleeding control

The rate of initial hemostasis was similar in both
groups of patients (90% [26/29] vs. 85% [28/33] p = 0.43;
RR 0.9 [0.7-1.1]) in groups I and II, respectively. Early
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Fig. 1.- Flow diagram of subject progression through the study.
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rebleeding, as defined above, was more frequent in pa-
tients from group I than in patients from group II (35%
[10/29] vs. 15% [5/33] respectively, p = 0.06; RR 0.4
[0.1-1.1]). Relative risk reduction attributable to treat-
ment in exposed subjects (RRR) was 57%, and NNT to
avoid one episode of early rebleeding was 5. As a conse-
quence of these data, therapy efficacy was 66% (19/29)
and 82% (27/33) for patients included en groups I and II,
respectively, p = 0.12; RR 1.2 [0.9-1.7].

Overall, 31 patients showed active bleeding at initial en-
doscopy (15 and 16 from groups I and II, respectively). The
percentage of early rebleeding was significantly higher in
patients with active bleeding at endoscopy than in patients
without it (11 out of 31 vs. 4 out of 31, 36% vs. 13%, p = 0.03
by Chi-square test). Although early rebleeding was lower
and efficacy was higher in patients with active bleeding that
had been treated with dual therapy (group II), these differ-
ences did not reach statistical significance (Table II).

Twenty-six and 30 patients with advanced liver dis-
ease (Child-Pugh B or C) were included in groups I and
II, respectively (Table I). The number of patients in
which an initial control of bleeding was achieved was
similar in both subgroups of patients. However, early re-
bleeding was significantly less frequent, and therapy effi-
cacy was consequently higher, in patients included in
group II (Table II). In Child-Pugh B or C patients, RRR
by therapy was 67%, and NNT to avoid one episode of
early rebleeding was 4.

Transfusion requirements and length of hospitalization
were similar in both groups of patients (Table III). 

Adverse events related to treatment

Endoscopic sclerotherapy was associated with thoracic
pain or esophageal ulcers in 2 and 5 patients from groups
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Table I. Characteristics of patients at admission

Group I Group II p
(n = 29) (n = 33)

Agea 50 ± 11 57 ± 12 0.01

Sex
Male 26 (89.7%) 26 (78.8%)
Female 3 (10.3%) 7 (21.2%) 0.41

Etiology
Alcoholic 19 (65.5%) 20 (60.6%)
Non-alcoholic 10 (35.5%) 13 (39.4%) 0.89

Child-Pugh grade
A 3 (10.3%) 3 (9.1%)
B / C 12/14 (89.7%) 13/17 (90.9%) 0.89

Child-Pugh scorea 8.9 ± 1.6 9.0 ± 1.8 0.82

MELD 10.9 ± 4.0 13.2 ± 7.0 0.12
Bilirubina (mg/dL) 2.3 ± 1.4 2.8 ± 1.7 0.30
INRa 1.5 ± 0.2 1.7 ± 0.5 0.14
Creatininea (mg/dL) 0.9 ± 1.0 1.0 ± 1.1 0.92

Ascites 17 (56.6%) 16 (48.5%) 0.42

History of variceal bleeding 16 (55.2%) 12 (36.4%) 0.13

Prophylactic treatment 15 (51.7%) 10 (30.3%) 0.08

Hemoglobina (g/dL) 9.6 ± 1.7 9.4 ± 2.9 0.75

Active bleeding 15 (51.7%) 16 (48.5%) 0.99

Shock 6 (20.7%) 9 (27.3%) 0.54

Systolic blood pressure (mmHg) 106 ± 20 113 ± 28 0.32

Diastolic blood pressure (mmHg) 58 ± 13 60 ± 17 0.61

Heart rate (bpm) 91 ± 17 90 ± 15 0.84

Variceal grade
I-II 16 (61.5%) 13 (48.1%) 0.24
III-IV 10 (38.5%) 14 (51.9%)

Gastric varices 3 (10.3%) 6 (18.2%) 0.30

Hepatocellular carcinoma 2 (6.9%) 2 (6.1%) 0.64

Infection 7 (24.1%) 4 (12.1%) 0.21
a value: mean ± SD

Table II. Control of bleeding in patients included in groups I and II. See definitions in text.

Group I Group II p RR (95% CI)

Overall n = 29 n = 33

Initial hemostasis 26 (90%) 28 (85%) 0.43 0.9 (0.7-1.1)

Early rebleeding 10 (35%) 5 (15%) 0.06 0.4 (0.1-1.1)

Efficacy 19 (66%) 27 (82%) 0.12 1.2 (0.9-1.7)

Active bleeding n = 15 n = 16

Initial hemostasis 12 (80%) 12 (75%) 0.53 0.9 (0.6-1.3)

Early rebleeding  7 (47%) 4 (25%) 0.18 0.5 (0.1-1.4)

Efficacy 8 (53%) 12 (75%) 0.18 1.4 (0.8-2.4)

Child-Pugh B/C n = 26 n = 30

Initial hemostasis 23 (89%) 26 (87%) 0.58 0.9 (0.8-1.1)

Early rebleeding  10 (39%) 4 (13%) 0.03 0.3 (0.1-0.9)

Efficacy 16 (62%) 25 (83%) 0.06 1.3 (0.9-1-9)
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I and II, respectively (7 vs. 15% p = 0.26; RR 2.1 [0.4-
10.4]). Eight patients from group I (28%) and 17 patients
from group II (52%) developed hyperglycemia or nausea
when being administered the SMT bolus (p = 0.04; RR
1.8 [0.9-3.6]. SMT had to be suspended in no patients be-
cause of side effects. 

Mortality

No statistically significant differences were observed
in mortality either during the study period or during a 6
weeks period after the bleeding episode (Table II) be-
tween both groups of patients. In group II, RR for early
mortality was 0.6 (0.1-2.7), and for 6-week mortality was
0.6 (0.2-1.7). Respective death reasons in patients includ-
ed in groups I and II were early rebleeding (4 and 3), re-
bleeding after study completion (0 and 2), and hepatore-
nal syndrome (1), pneumonia (1) and liver failure (1), all
of them included in group I. 

All 12 patients (19%) who died during the study peri-
od had advanced liver disease (Child-Pugh C), with 7 in
group I and 5 in group II, p = 0.21; RR 0.5 [0.2-1.4].
Considering only Child-Pugh C patients, 8 of the 12 pa-
tients who died during the study period showed active
bleeding at endoscopy, p = 0.49; RR 1.6 (0.6-4.3). Con-
sidering only Child-Pugh C patients, 8 of the 12 patients
who died during the study period showed active bleeding
at endoscopy, p = 0.49; RR 1.6 (0.6-4.3). In these patients
(Child-Pugh C) treatment efficacy has been associated
with lower mortality (67% [8/12] vs. 21% [4/19] p =
0.01; RR 0.3[0.1-0.8]). RRR of mortality attributable to
treatment efficacy was 68%, and NNT with efficacy to
avoid one episode of death was 2.

DISCUSSION

In this prospective, randomized controlled trial, we
show that the perfusion of SMT 500 µg/h in association
with emergency sclerotherapy in patients with cirrhosis
(Child-Pugh B or C) and esophageal hemorrhage signifi-
cantly decreases early rebleeding rates.

The development of esophageal variceal bleeding is a se-
vere complication arising in patients with advanced cirrho-

sis, and requires urgent therapeutic endoscopy (3). Since a
decrease in variceal pressure may facilitate bleeding con-
trol, an association of pharmacological therapy with urgent
endoscopic sclerotherapy has been suggested to improve
the overall efficacy of treatment. Until 1998 six different
studies published as full papers or in abstract form has ad-
dressed this possibility (15-20), and suggested a higher effi-
cacy of combined therapy over sclerotherapy alone in the
control of bleeding episodes and for decreasing rebleeding
rates (21), Also, the addition of sclerotherapy to SMT has
been shown to be more efficacious than SMT alone (22).
We therefore designed this prospective, randomized trial to
compare the efficacy of two different dosages of SMT (250
vs. 500 µg/h) associated with emergency endoscopic scle-
rotherapy in patients with esophageal variceal bleeding. In
accordance with our hypothesis a recently published meta-
analysis has raised similar conclusions (23).

Bleeding episode control after emergency endoscopy
was above 84% in the overall group of patients, being
similar in both treatment groups, and also similar to the
corresponding figure reported in previously published tri-
als (17,24,25). While all patients received a bolus of
SMT before emergency endoscopy, active bleeding was
seen in half of patients included in the study, and initial
hemostasis was achieved in these patients in a percentage
similar to that previously reported (26). Also, the per-
centage of patients showing absence of active bleeding at
initial endoscopy was similar to that reported before in
patients without previous therapeutic maneuvers (27). It
seems likely that the administration of SMT prior to en-
doscopy decreases bleeding, thus facilitating endoscopic
treatment (15). However, in this study a bolus of SMT
(500 µg) did not modify the proportion of patients
achieving initial hemostasis after endoscopy.

In this study the proportion of Child B or C patients is
high, and this is likely due to the fact that our Bleeding Unit
admits serious active bleeders from other hospitals. A post-
hoc analysis showed that the incidence of early rebleeding
was significantly lower in Child-Pugh B or C patients in-
cluded in group II vs. similar patients from group I (13 vs.
39%, respectively, p = 0.03). According to our data, 4 pa-
tients with advanced liver disease are needed to undergo
treatment with the 500 µg/h dose in order to avoid one
episode of early rebleeding, and this therapy reduced the risk
of early rebleeding by 67% in comparison with patients of
group I. When considering the overall group of patients, the
incidence of early rebleeding was near the significance level
(35% group I vs. 15% group II, p = 0.06), and this percent-
age (15%) was lower than that reported in previous studies,
comparing the usual SMT 250 µg/h dosage associated with
endoscopic therapy (17,20). It is likely that this benefit is re-
lated to a greater decrease in portal pressure gradient, since it
has been recently shown that 57% of patients with variceal
bleeding initially treated with a 250 µg/h dosage of SMT
show a significant decrease of portal pressure gradient when
the dose of SMT is increased to 500 µg/h (30). Since SMT is
less effective during the acute episode of esophageal hemor-
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Table III. Outcomes in patients included in groups I and II.
See definitions in text

Group I Group II p
n  =  29 n = 33

Transfusion requirements 3.4 ± 1.5 3.9 ± 3.5 0.91

Days of hospitalization 13.2 ± 7.7 11.1 ± 6.9 0.27

Early mortality 4 (14%) 3 (9%) 0.42

Six-week mortality 7 (24%) 5 (15%) 0.47
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rhage than in patients with a stable clinical condition (29), it
may be useful to use a higher SMT dosage in circumstances
associated with a higher portal pressure, such as active
bleeding (30), or in patients with more advanced liver dis-
ease (31), as suggested by our data.

Overall, 12 patients died (19%), of which 7 died dur-
ing the first 5 days of therapy. Sixty-seven percent of the
patients who died had shown acute variceal bleeding at
inclusion in the study, and all belonged to Child-Pugh
class C. It has been previously reported that liver function
is the most important factor for survival in patients with
variceal bleeding (15,32,33). Obviously, there was a sig-
nificant relation between mortality and lack of treatment
efficacy. Finally, this study confirms the good tolerance
of SMT when used at a 500 µg/h dosage.

In conclusion, this prospective and randomized study
shows that the perfusion of SMT 500 µg/h in association
with emergency sclerotherapy in patients with cirrhosis
and esophageal hemorrhage is a well tolerated treatment
that significantly decreases the rate of early rebleeding in
patients with more advanced liver disease.
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