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Abstract
Background—Variceal bleeding is a se-
vere complication of portal hypertension.
Somatostatin reduces portal pressure by
decreasing splanchnic blood flow, and
nitrates by diminishing intrahepatic re-
sistance. Experimental studies have
shown that the combination of somatosta-
tin and nitrates has an additive eVect in
decreasing portal pressure.
Aim—To compare the therapeutic efficacy
of either intravenous infusion of somato-
statin plus oral isosorbide 5-mononitrate
or somatostatin alone in gastro-
oesophageal variceal bleeding associated
with liver cirrhosis.
Methods—A unicentre, double blind, pla-
cebo controlled, clinical trial was con-
ducted. Sixty patients bleeding from
oesophageal or gastric varices were ran-
domised to receive intravenous infusion of
somatostatin (250 µg/hour) plus oral iso-
sorbide 5-mononitrate (40 mg/12 hours)
(group I) or somatostatin infusion plus
placebo (group II) for 72 hours.
Results—The two groups of patients had
similar clinical, endoscopic, and haema-
tological characteristics. Control of bleed-
ing was achieved in 18 out of 30 patients
(60%) in group I and 26 out of 30 patients
(87%) in group II (p<0.05). There was no
significant diVerence in mean transfusion
requirements between the two groups: 2.6
(2.2) v 1.8 (1.6) respectively; means (SD).
Mortality and side eVects were similar in
the two groups, but development of ascites
was higher in group I (30%) than in group
II (7%) (p<0.05).
Conclusion—In cirrhotic patients with
acute gastro-oesophageal variceal bleed-
ing, addition of isosorbide 5-mononitrate
to somatostatin does not improve thera-
peutic eYcacy, induces more adverse
eVects, and should not be used.
(Gut 2000;46:127–132)
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Variceal bleeding is a major complication of
portal hypertension in patients with liver
cirrhosis.1 Vasoactive drugs, such as vaso-
pressin and somatostatin (SMS), are the initial

treatment of choice for acute variceal bleeding
because of eVectiveness, availability, and low
complication rate.2 Most of these drugs de-
crease portal pressure by reducing portal blood
flow through splanchnic vasoconstriction.3

SMS has been shown to be a safe and eVective
drug in controlling variceal bleeding. Its major
advantage is that it avoids the major side effects
of vasopressin.4 5 Most trials, which have com-
pared SMS with vasopressin, vasopressin plus
nitroglycerine, balloon tamponade, or emer-
gency sclerotherapy, have produced equivalent
results.6–11 A diVerent approach to reducing
portal pressure is to diminish splanchnic
vascular resistance using venous vasodilators
such as nitroglycerine or isosorbide
5-mononitrate (Is-5-Mn). Pharmacokinetic
characteristics of Is-5-Mn make this drug pref-
erable to other organic nitrates in cirrhotic
patients; thus oral administration of Is-5-Mn
reduces portal pressure in a dose-dependent,
acute, and sustained manner in patients with
cirrhosis.12 Experimental data have shown that
the association of SMS and nitrates has an
additive eVect in decreasing portal pressure in
dogs with portal hypertension.13 Therefore we
proposed that addition of Is-5-Mn to SMS
would enhance the lowering eVect of SMS on
portal pressure and hence improve its control
of haemorrhage. To test this hypothesis, we
conducted a double blind randomised trial to
compare the eYcacy of SMS plus oral Is-5-Mn
with SMS plus placebo in the control of acute
variceal haemorrhage and in preventing early
rebleeding in cirrhotic patients.

Methods
PATIENTS

Between September 1995 and February 1997,
all cirrhotic patients referred to our institution
with the suspicion of gastrointestinal bleeding
from oesophageal or gastric varices underwent
emergency endoscopy to determine the site of
the bleeding and were admitted to our Gastro-
intestinal Bleeding Unit. Emergency endos-
copy was performed during the first eight
hours after admission. Endoscopic criteria
defining variceal bleeding were as follows:
active bleeding from varices, recent stigmata of
haemorrhage on varices, or presence of varices
and blood in the stomach without other poten-
tial source of gastrointestinal bleeding. Exclu-

Abbreviations used in this paper: Is-5-Mn,
isosorbide 5-mononitrate; SMS, somatostatin.
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sion criteria were hepatocarcinoma or any
other previously diagnosed malignant neo-
plasm, endoscopic treatment in the previous
four weeks, prior participation in the study,
history of side eVects to the drugs used in this
study, and pregnancy. Patients who fulfilled the
inclusion criteria were stratified into two
groups according to the Child-Pugh classifi-
cation: AB and C. Afterwards, each patient was
randomly assigned to receive in a double blind
manner either SMS plus Is-5-Mn (group I) or
SMS plus placebo (group II). Randomisation
of patients was carried out in blocks of four
participants with the help of the EPISTAT
program.

TREATMENT

Patients in group I received an initial bolus of
SMS (250 µg intravenously) followed by
infusion of 250 µg/hour plus Is-5-Mn (40
mg/12 hours orally). Group II patients received
an initial bolus of SMS (250 µg intravenously)
followed by an infusion of 250 µg/hour plus
placebo (one tablet/12 hours orally). The
administration of Is-5-Mn or placebo was
begun when the patient was haemodynamically
stable and systolic blood pressure had been >
100 mm Hg for at least one hour. Tablets of
Is-5-Mn and placebo, which were not dis-
tinguishable and had the same organoleptic
characteristics, were kindly packed, labelled
(protocol code), and donated by Boehringer-
Mannheim, Barcelona, Spain. All patients,
apart from the medication used in the protocol,
were equivalently managed according to the
guidelines of our Gastrointestinal Bleeding
Unit: norfloxacin 400 mg, one tablet/24 hours
orally as prophylaxis against bacterial
infection14; ranitidine 300 mg/24 hours intrave-
nously for prevention of acute gastroduodenal
ulcers15; lactitol 10 mg/8 hours orally and lacti-
tol enema every 12 hours over 72 hours as
prophylaxis for hepatic encephalopathy.16

FOLLOW UP

All patients were monitored continuously for
blood pressure, heart rate, temperature, and
diuresis; packed cell volume and glycaemia
were determined every six hours; transfusion
requirements, electrocardiographic changes,
and side eVects, with special attention to
hepatic encephalopathy, ascites, infectious dis-
ease such as pneumonia, urinary tract infec-
tion, spontaneous bacterial peritonitis, and
bacteriaemia, were carefully evaluated
throughout treatment. Transfusion require-
ments were pre-established according to emer-
gency packed cell volume values. Thus 4, 3, 2,
or 0 blood units were given when packed cell
volume was less than 20, between 20 and 25,
between 25 and 30, or more than 30 respec-
tively. Bleeding control was assessed clinically,
analytically, and by nasogastric tube aspiration.
Endoscopy was performed whenever failure to
control bleeding was suspected. Bleeding con-
trol was evaluated at the end of 12 hours, 24
hours, 48 hours, and 72 hours. Arrest of bleed-
ing for 72 hours was considered the main end
point of the study, and control of bleeding was
evaluated at that time. Additional end points

were persistence of bleeding, rebleeding, new
bleeding episodes, complications, and mor-
tality during the study period. After 72 hours of
SMS infusion, and provided that haemody-
namic stability was achieved, SMS infusion was
stopped and â blocker treatment was initiated.
Treatment failure was managed by sclero-
therapy and/or balloon tamponade if required.
Sclerotherapy was also performed in patients
with cardiovascular and respiratory failure and
insulin dependent diabetes mellitus in whom â
blocker treatment was contraindicated. Pa-
tients stayed in hospital for at least one week,
and, after discharge, were followed as outpa-
tients at two and four weeks after the bleeding
episode.

Definitions for active variceal bleeding, con-
trol of bleeding, and rebleeding were estab-
lished according to the Second Baveno’s Con-
sensus Meeting on Portal Hypertension.17

Persistence of bleeding was defined as any
bleeding episode within the 48 hour interval
from time zero (admission). Evidence of any
bleeding after 48 hours (with no evidence of
clinically significant bleeding between 24 and
48 hours) was considered to be a new bleeding
episode.

SAMPLE SIZE CALCULATION AND INTERIM

ANALYSIS

As there were no previous studies in the litera-
ture using the combination of SMS and
Is-5-Mn for the control of gastro-oesophageal
variceal bleeding, this clinical trial was planned
as a pilot study. Therefore, given its exploratory
nature, it was not compulsory to calculate the
necessary sample size to confirm any previous
hypothesis.18 However, on the basis of collec-
tive experience with SMS,19 we assumed a
bleeding control rate of 60%. As we had to
compare it with the combination with Is-5-Mn
and, a priori, this association should represent
a major number of adverse eVects, we consid-
ered that an increased eYcacy of the combined
treatment of 30% would be clinically accept-
able and would compensate for the theoretical
increased risk of side eVects. With these
assumptions, the sample size was calculated to
be 50 patients per group, with an overall type I
error (á) of 0.05, adjusted for one interim
analysis by Pocock’s method, and a type II
error (â) of 0.1.

As this trial is the first study using the com-
bination SMS plus Is-5-Mn to combat variceal
bleeding associated with liver cirrhosis, and, for
ethical reasons, it was planned to perform an
interim analysis. This intermediate analysis was
planned to be performed when half of the total
sample was recruited, and the Pocock method20

was used to adjust the study overall significance
level. An external group was in charge of
performing the interim analysis, preserving the
blinding of the investigators, and issuing a rec-
ommendation on the continuation of the study
based on eYcacy and safety criteria.

When the interim analysis had been per-
formed with the first 50 patients, the results
showed a large, although not statistically
significant, trend against the initial hypothesis.
Given these interim results, the “conditional

128 Junquera, López-Talavera, Mearin, et al

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.46.1.127 on 1 January 2000. D

ow
nloaded from

 

http://gut.bmj.com/


power”—that is, the probability of the plausi-
bility of the initial hypothesis (SMS eYcacy
60% and SMS plus Is-5-Mn eYcacy 90%) if
the study were completed with 100 patients—
was then calculated. A total of 100 000 simula-
tions were performed by the stochastic restric-
tion method.21 22 In fact, the probability of
reversing the results if the trial had been com-
pleted was 3.6%. Based on this probability, the
external monitoring group informed the inves-
tigators that this trend would be extremely
unlikely to be reversed in favour of the initial
hypothesis by completing the study. Safety
considerations prevailed and it was decided to
stop the study at the end of February 1997 for
obvious ethical reasons. However, it was
decided to complete the investigation on the 10
patients already included in the study while the
interim analysis was running, and to reanalyse
the data including them in the final report of
the study.

STATISTICAL COMPARISONS

The statistical analysis was carried out accord-
ing to an “intention to treat” analysis (all the
patients included in the study). DiVerences
between groups were evaluated by the ÷2 test,
Fischer’s exact test for qualitative variables,
and Student’s t test for quantitative variables
following a normal distribution, or by the
Mann-Whitney rank sum test for those who
failed the normality test. The corresponding
95% confidence intervals were calculated for
the diVerences between groups. The statistical
analysis was performed using Windows Sigma-
Stat software, version 1.0.

ETHICAL ASPECTS

The protocol was approved by the hospital
ethics committee, and written informed con-
sent was obtained from all patients (or patient’s
legal representative when shock or encepha-
lopathy was present) enrolled in the study. We
had no external financial sources, including
pharmaceutical funding, supporting this work.

Results
CHARACTERISTICS OF PATIENTS

During the study period, 100 cirrhotic patients
bleeding from oesophageal or gastric varices
were admitted to our Gastrointestinal Bleeding
Unit. Forty patients were excluded from the
study: eight because of a previously diagnosed
hepatocarcinoma, 10 because initially we could
not obtain haemodynamic stability, six were
referred from other hospitals to our centre with
balloon tamponade, six had already partici-
pated in the study, and 10 refused to
participate. Thus a total of 60 patients were
included in the study. The two treatment
groups were similar with regard to age, sex dis-
tribution, aetiology, Child-Pugh classification,
and associated diseases. Likewise, clinical pres-
entation of gastrointestinal bleeding, packed
cell volume, period of bleeding until treatment,
and systolic, diastolic, and mean arterial
pressure were similar in both groups (table 1).
No endoscopic diVerences were observed with
regard to grade and location of varices,
presence and type of stigmata of haemorrhage,
and portal gastropathy between the groups
(table 2). Haematological and biochemical
profiles of patients, including packed cell
volume, mean corpuscular volume, pro-
thrombin time, platelets, glucose, urea, creati-
nine, sodium, potassium, calcium, direct bi-
lirubin, total proteins, and albumin (obtained
in the emergency room), as well as alkaline
phosphatase, ã-glutamyltransferase and
ã-globulins (obtained 12 hours after admis-
sion), were similar in the two groups. The only
exceptions were the aminotransferases, which
were significantly higher in the SMS group
(aspartate aminotransferase 86 (70) U/l and
alanine aminotransferase 71 (70) U/l) than in
the SMS + Is-5-Mn group (aspartate amino-
transferase 59 (43) U/l and alanine amino-
transferase 43 (36) U/l) (p<0.05), and urinary
sodium excretion at 72 hours, which was lower
in the SMS + Is-5-Mn group than in the SMS
group (36 (11) v 93 (20); p<0.05) (all results
means (SD)).

CONTROL OF BLEEDING

Arrest of bleeding for 72 consecutive hours
after the onset of treatment was achieved in 18
(60%) patients in the SMS + Is-5-Mn group
and in 26 (87%) patients in the SMS alone
group (p = 0.039). Rebleeding was similar in
SMS + Is-5-Mn group and in the other group
(three patients v two patients respectively).
Likewise, new bleeding episodes were similar
in the first 72 hours (two v one) and during the
first month after index variceal bleeding (seven
in both groups). Mean transfusion require-
ments (2.6 (2.19) v 1.8 (1.64) packed red cells)
and total fluid replacement (excluding packed

Table 1 Demographic and clinical features at entry

SMS + Is-5-Mn
(n=30)

SMS + placebo
(n=30)

Statistical
analysis

Age (years) 64 (8) 60 (10) NS
Sex (M/F) 20/10 23/7 NS
Aetiology of liver disease

Alcohol 13 11 NS
HCV 10 13 NS
Alcohol + HCV 5 3 NS
Hepatocarcinoma* 3 1 NS

Child class (AB/C) 24/6 28/2 NS
Score 7(1) 7 (1) NS
Clinical features

Haematemesis 21 25 NS
Time of bleeding until assistance (hours) 16 (14) 13 (13) NS
Mean arterial pressure (mm Hg) 75 (25) 85 (16) NS
Systolic arterial pressure (mm Hg) 110 (25) 118 (24) NS
Diastolic arterial pressure (mm Hg) 57.5 (25) 69 (12) NS
Heart rate (bpm) 92 (26) 88 (23) NS

Values are mean (SD).
*Incidental hepatocarcinoma detected during study of liver disease after randomisation.
SMS, somatostatin; Is-5-Mn, isosorbide 5-mononitrate; HCV, hepatitis C virus.

Table 2 Endoscopic characteristics of the two groups of patients

Endoscopic characteristics SMS + Is-5-Mn SMS + placebo Statistical analysis

Variceal grade
I–II 3–14 ( 17) 4–12 (16) NS
III–IV 9–4 (13) 11–3 (14) NS

Location of varices
Oesophageal (%) 83 90 NS
Gastric (%) 20 17 NS

Active bleeding (%) 33 50 NS
Red spots (%) 60 63 NS
No stigmata of haemorrhage (%) 10 3 NS
Portal gastropathy (%) 7 13 NS

SMS, somatostatin; Is-5-Mn, isosorbide 5-mononitrate.
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red cells) during 72 hours (7851 (909) v 7818
(1424) ml respectively) were not diVerent
between the two groups. Mortality related to
bleeding varices was identical in the SMS +
Is-5-Mn group with that in the SMS alone
group (two patients). Mortality in three
patients was directly related to a bleeding
episode, whereas in another patient it was
caused by complicating bronchopneumonia
(table 3).

SIDE EFFECTS AND COMPLICATIONS

Tables 4 and 5 describe in detail the side effects
and complications that occurred during the
study period. The total number of complica-
tions was higher in the SMS + Is-5-Mn group
than in the SMS group (43 v 33) but the
diVerence was not statistical. However, its tem-
poral distribution was diVerent. The number of

complications was significantly higher in the
SMS + Is-5-Mn group during the first week
after gastrointestinal bleeding than in the SMS
alone group (p<0.05). However, in the follow
up period, the number of side eVects was
greater in the latter group than in the SMS +
Is-5-Mn group (p = 0.01). In the SMS +
Is-5-Mn group, one patient developed atrial
fibrillation, and another respiratory distress
during the first week of treatment. Likewise
heart failure and bronchospasm, both related
to â blockers, were present in two patients of
the SMS group during the follow up period.
Complications including hepatic encephalopa-
thy, pneumonia, urinary tract infection, spon-
taneous bacterial peritonitis, bacteraemia, and
hepatorenal syndrome were similar in the two
groups. However, the appearance of ascites
during the total study period was significantly
more common in the SMS + Is-5-Mn group
(9/30, 30%) than in the SMS alone group
(2/30, 7%) (p = 0.04).

Discussion
The results of this study show that combining
SMS and Is-5-Mn produces inferior results to
those using SMS alone in the clinical manage-
ment of acute variceal bleeding in cirrhotic
patients.

Treatment of oesophageal-gastric variceal
bleeding must aim to both control the present-
ing haemorrhage and prevent early rebleeding.
Collective evidence suggests that patients with
high portal pressure are likely to continue to
bleed or rebleed early,23 24 implying that inten-
sive drug treatment aimed at decreasing portal
pressure may be beneficial. Pharmacological
treatment is the initial treatment of choice for
acute variceal bleeding because of its eVective-
ness, availability, and low complication rate.
SMS is a safe and highly eVective drug in the
control of variceal haemorrhage. Meta-analysis
of the randomised-controlled trials of SMS
determined that control of variceal bleeding
was significantly greater with SMS than with
placebo.25 Moreover, diVerent studies have
shown that SMS is as eVective as sclerotherapy
in controlling bleeding, preventing early re-
bleeding, and patient survival.11 26 27 Endo-
scopic variceal banding28 as well as transjugular
portosystemic shunting29 may be useful in
bleeding control, mainly when pharmacologi-
cal treatment has failed.

Nitrovasodilators (nitroglycerine, isosorbide
mononitrate and dinitrate) decreased hepatic

Table 3 Therapeutic eYcacy of both treatments

Results SMS + Is-5-Mn SMS + placebo Statistical analysis
95% CI for diVerence
(SMS+Is-5-Mn to SMS+placebo)

Arrest of bleeding* 18/30 ( 60%) 26/30 (86.7%) p=0.039 −5.3 to −48.0
Persistence of bleeding* 9/30 (30%) 2/30 (7%) p= 0.042 +4.7 to +42.0
Rebleeding* 3/30 (10%) 2/30 (7%) NS −17.3 to +10.6
New bleeding episode (week 1) 2/30 (7%) 1/30 (3%) NS −14.3 to +7.7
Mean transfusion requirements (packed red cells units) 2.6 (2.19) 1.8 (1.64) NS (p=0.115) −0.2 to +1.8
Total fluid replacement (ml/72 hours) 7851 (909) 7818 (1424) NS −584 to +650
Evolution (weeks 2–4)

New bleeding episode 5/30 (17%) 6/30 (20%) NS −22.9 to +16.2
New bleeding episodes (total) 7/30 (23%) 7/30 (23%) NS −21.4 to +21.4
Mortality 2/30 (7%) 2/30 (7%) NS −12.6 to +12.6

Values are mean (SD).
*During the first 72 hours.
SMS, somatostatin; Is-5-Mn, isosorbide 5-mononitrate.

Table 4 Side eVects and complications occurring in the first week after gastrointestinal
bleeding

Side eVects and complications
(acute phase) SMS + Is-5-Mn SMS + placebo Statistical analysis

Hepatic encephalopathy 6/30 (20) 5/30 (17) NS
Pneumonia 2/30 (7) 0 NS
Urinary tract infection 0 0 NS
Spontaneous bacterial peritonitis 3/30 (10) 0 NS
Bacteraemia 1/30 (3) 1/30 (3) NS
Infectious side eVects (total) 6/30 (20) 1/30 (3) NS
Hepatorenal syndrome 2/30 (7) 0 NS
Withdrawal syndrome 2/30 (7) 1/30 (3) NS
Headache 6/30 (20) 3/30 (10) NS
Hypotension 5/30 (17) 3/30 (10) NS
Ascites 5/30 (17) 0 NS (p=0.052)
Oligoanuria 2/30 (7) 0 NS
Respiratory distress 1/30 (3) 0 NS
Atrial fibrillation 1/30 (3) 0 NS

Values are number (%).
SMS, somatostatin; Is-5-Mn, isosorbide 5-mononitrate.

Table 5 Side eVects and complications occurring in weeks 2–4 after gastrointestinal
bleeding

Side eVects and complications
(evolution) SMS + Is-5-Mn SMS + placebo Statistical analysis

Hepatic encephalopathy 0 4/30 (13) NS
Ascites 4/30 (13) 2/30 (7) NS
Pneumonia 1/30 (3) 1/30 (3) NS
Functional renal failure 1/30 (3) 4/30 (13) NS
Unrinary tract infection 0 1/30 (3) NS
Urinary acute retention 0 1/30 (3) NS
Skin ulcer 0 1/30 (3) NS
Mallory Weiss 0 1/30 (3) NS
Bacteraemia 0 1/30 (3) NS
Hypotension related to â blockers 0 1/30 (3) NS
Bronchospasm related to â blockers 0 1/30 (3) NS
Heart failure related to â blockers 1/30 (3) 0 NS
Stroke 1/30 (3) 0 NS
Rectal bleeding 1/30 (3) 1/30 (3) NS

Values are number (%).
SMS, somatostatin; Is-5-Mn, isosorbide 5-mononitrate.
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venous pressure gradient and portal pressure
by reducing intrahepatic or collateral vascular
resistance.12 This eVect is mediated by genera-
tion of nitric oxide in vascular smooth muscle
cells.30 Is-5-Mn has been shown to be as eVec-
tive as propranolol in preventing initial variceal
bleeding31 and reduces the incidence of re-
bleeding when administered alone during
sclerotherapy.32 These beneficial eVects of
Is-5-Mn on portal pressure were not associated
with adverse eVects on liver function.12 The
combination of nitrovasodilators with other
vasoactive drugs would be predicted to exert a
synergistic eVect on reduction of portal pres-
sure. Several studies have shown that the addi-
tion of nitrates to vasopressin enhances the
reduction in portal pressure while counteract-
ing the adverse systemic haemodynamic effects
of vasopressin.33 The addition of Is-5-Mn to â
blockers further reduces hepatic venous pres-
sure gradient, and it has been noted that about
one third of non-responders to â blockers
became responders after the addition of
Is-5-Mn.34–37

To test the hypothesis that the addition of
Is-5-Mn to SMS enhances the portal pressure
lowering eVect of SMS and improves its
control of haemorrhage, we conducted a
double blind randomised trial comparing the
eYcacy of SMS plus Is-5-Mn with SMS plus
placebo in the control of acute variceal
haemorrhage and in preventing early rebleed-
ing in cirrhotic patients.

Unexpectedly, control of variceal bleeding
was less eVective in patients treated with SMS
+ Is-5-Mn than in those treated with SMS
alone. Moreover, patients who received Is-
5-Mn developed more complications during
the first week, including larger ascites. Only
during the follow up after the first week did
patients who received Is-5-Mn have fewer
complications than those who received pla-
cebo. The two groups of patients showed no
significant diVerences with regard to rebleed-
ing incidence, new bleeding episodes, transfu-
sion requirements, and mortality.

The reasons why Is-5-Mn reduces the
eYcacy of SMS in the control of acute variceal
bleeding are unclear. Although SMS has been
shown to induce splanchnic vasoconstriction in
an in vitro perfused mesenteric artery prepara-
tion from normal and portal hypertensive rats,
it did not increase splanchnic vascular
resistance.38 These data indicate that SMS is
not a direct vasoconstrictor. This agent may
increase vascular tone by inhibiting secretion of
gut derived vasodilatory peptides, such as glu-
cagon, vasoactive intestinal peptide, substance
P, and calcitonin gene related peptide.39

Nitrates reduce collateral vascular resistance
because of their vasodilatory eVect on splanch-
nic circulation. We postulate that this eVect
may counteract the vasoconstrictor eVect of
SMS on the splanchnic vascular bed. On the
other hand, acute administration of Is-5-Mn
may impair systemic haemodynamics and renal
function in cirrhotic patients, in particular
those with ascites.40 Long term administration
of this drug, although apparently well tolerated
by compensated cirrhotics in whom it does not

alter renal plasma flow or glomerular filtration
rate, can induce hypotension and sodium
retention in cirrhotics with ascites. VorobioV et
al35 showed that more than 50% of patients
with previous or present ascites receiving
isosorbide dinitrate presented an impairment
in renal sodium metabolism, as reflected by the
development or worsening of ascites and
increasing diuretic requirements.

In agreement with the data presented above,
other investigators found that administration of
Is-5-Mn for three months did not impair renal
function,41 but potentiated the state of periph-
eral vasodilatation in cirrhosis,41 42 and pro-
moted sodium and water retention. These
changes resulted in expansion of plasma
volume and increased ascites.40–43

In our study, despite similar fluid load,
patients receiving Is-5-Mn showed a statisti-
cally significant reduction in urinary sodium
excretion during the acute phase of treatment
(< three days), as shown previously,40 42 imply-
ing greater sodium retention. Taking into
account that our data suggest not only absence
of therapeutic eYcacy but even suggest the
possibility of a deleterious eVect of the
combined SMS + Is-5-Mn treatment, we
speculate that the increased sodium retention
and plasma volume secondary to Is-5-Mn
administration decreased the favourable effects
of SMS in patients with portal hypertension.

The remarkably high rate of therapeutic suc-
cess with SMS alone merits additional consid-
eration (SMS group 87%, SMS + Is-5-Mn
group 60%). Ten patients were not included
because we could not obtain haemodynamic
stability after one hour, perhaps eliminating the
most resistant patient subgroup. We also had a
relatively low death rate (7%) compared with
data in the literature (30%). This could be due
to the low number of Child C patients (n = 8,
13%) included in our study. This contrasts
with the higher percentage of patients in func-
tional class Child C participating in pharmaco-
logical trials of acute variceal bleeding (range
8–88 patients, mean 41.5 (4)%).2

On the other hand, as this trial is the first
study using the combination SMS plus Is-
5-Mn in variceal bleeding associated with liver
cirrhosis and considering ethical reasons, it was
planned to perform an interim analysis. This
analysis showed a large, although not statisti-
cally significant, trend against the initial
hypothesis. The information on this analysis
was discussed and evaluated meticulously. On
one hand, there were scientific reasons not to
stop the trial until a formal conclusion on the
eYcacy of the treatments could be reached,
but, on the other, to carry on with the study
would mean exposing new patients to a
presumed but important increased risk of
bleeding with the new treatment.

The diVerence in arresting bleeding between
treatments in the interim analysis was 18.3%
(95% CI, −3.9 to 40.4) (p = 0.175, Fischer’s
exact test) in favour of SMS alone. These
results showed a strong trend against the initial
hypothesis, and it would have been extremely
unlikely to find a significant diVerence in
favour of the initial hypothesis by completing
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the study. In fact, the probability of reversing
the results if the trial had been completed was
3.6%. The diVerence in arresting bleeding was
higher when the results for the 10 patients who
were in the trial at the time of the interim
analysis were included in the analysis: 26.7%
(95% CI, +5.3 to +48.0) (p = 0.039, Fischer’s
exact test). Therefore the trial was stopped for
ethical reasons.

In summary, our study shows that the com-
bination of Is-5-Mn with SMS is detrimental in
patients with cirrhosis during the acute phase
of variceal haemorrhage. Is-5-Mn significantly
diminishes the eVects of SMS in controlling the
initial bleeding episode, and we observed that
patients treated with Is-5-Mn developed sig-
nificantly more ascites. We hypothesise that
during the acute phase of treatment of variceal
bleeding, Is-5-Mn increases sodium and water
retention and expands plasma volume, and
these eVects worsen the vasodilator state of
these patients, decreasing the eVects on
variceal bleeding and favouring the develop-
ment of ascites.

We conclude that in acute gastro-
oesophageal variceal bleeding in cirrhotics,
addition of Is-5-Mn to SMS does not improve
the therapeutic eYcacy of SMS alone, induces
more side eVects, and therefore should not be
used.
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