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Both EVL and drug therapy are effective in the prevention of variceal rebleeding. Comparisons
between the two modalities are few, and only in cirrhotics. This prospective randomized controlled
trial compared EVL with drug therapy (propranolol + ISMN) in the prevention of rebleeds from
esophageal varices in cirrhotic and noncirrhotic portal hypertension (NCPH) patients. One hundred
thirty-seven variceal bleeders were randomized to EVL (Group I; n = 71) or drug therapy (Group II;
n = 66). In Group I, EVL was done every 2 weeks till obliteration of varices. In Group II, propranolol
(dose sufficient to reduce heart rate to 55 bpm/maximum tolerated dose) and ISMN (incremental
dose up to 20 mg BD) were administered. Group I and II patients had comparable baseline character-
istics, follow-up (12.4 vs. 11.1 months), cirrhotics and noncirrhotics [50(70.4%) and 21(29.6%) vs.
51(77.3%) and 15(22.7%)] and frequency of Child’s A (35 vs. 27), B (26 vs. 28), and C (9 vs. 11).
The mean daily dose was 109 ± 46 mg propranolol and 34 ± 11 mg ISMN and was comparable in
cirrhotic and NCPH patients. Upper GI bleeds occurred in 10 patients in Group I (5 from esophageal
varices) and in 18 patients in Group II (15 from esophageal varices) (P = 0.06). The actuarial prob-
ability of rebleeding from esophageal varices at 24 months was 22% in Group I and 37% in Group II
(P = 0.02). The probability of bleed was significantly higher in Child’s C compared to Child’s A/B
cirrhotics (P = 0.02). On subgroup analysis, in NCPH patients, the actuarial probability of bleed at
24 months was significantly lower in Group I compared to Group II (25% vs 37%; P = 0.01). In
cirrhotics, there was no difference in the probability of rebleeding between patients in Group I and
those in Group II (P = 0.74). In Group II, 25.7% patients had adverse effects of drug therapy and 9%
patients had to stop propranolol due to serious adverse effects, none required stopping ISMN. There
were 10 deaths, 6 in Group I (bleed related, 1) and 4 in Group II (bleed related, 1); the actuarial prob-
ability of survival was comparable (P = 0.39). EVL and combination therapy are equally effective
in the prevention of variceal rebleeding in cirrhotic patients. EVL is more effective than drug therapy
in the prevention of rebleeds in patients with NCPH and, hence, recommended. However, in view of
the small number of NCPH patients, further studies are needed before this can be stated conclusively.
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EVL VS. PHARMACOTHERAPY IN SECONDARY PROPHYLAXIS OF VARICEAL BLEEDING

Portal hypertensive patients who experience a bleeding
episode from esophageal varices are at a high risk of re-
bleeding, which may be as high as 70% (1). Such bleeds
are associated with a very high mortality rate (1). Hence,
prevention of variceal rebleeding is desirable and efforts
to improve the current therapeutic protocols are ongoing.

Endoscopic variceal sclerotherapy was initially recom-
mended as the method of choice in secondary prevention
as it reduced the frequency of rebleeding and also bleed
related mortality in these patients (2). Subsequently, en-
doscopic variceal ligation (EVL) was found to be equally
or more effective in rebleed prevention, with fewer com-
plications (3–7). Band ligation achieves variceal oblit-
eration with fewer endoscopic sessions and also has
been found to be effective in controlling active variceal
bleeding (3–7).

Reduction of portal pressure and blood flow is a ra-
tional approach to prevent bleeding. Drug therapy using
nonselective β-blockade has been found to be effective in
reducing portal pressure and preventing variceal rebleed-
ing (8). Studies have shown a combination of isosorbide
mononitrate and nadolol (ISMN) to be better than scle-
rotherapy in prevention of variceal rebleeds as well as
complications (9). Recent trials have shown medical ther-
apy to be at least as good as EVL in preventing rebleeds.
Addition of ISMN to β-blocker has a synergistic effect
on decreasing the HVPG (10–12). It has been proposed
that ISMN increases the efficacy of propanolol in prevent-
ing variceal rebleeds. Two recent trials have compared the
combination of a β-blocker and ISMN vs band ligation in
the prevention of recurrent variceal bleed, with conflict-
ing results (12, 13). Patch et al. (12) reported β-blockers
with nitrates to be as effective as EVL in prevention of
variceal rebleeding. Lo et al. (13), on the other hand, found
EVL to be more effective than β-blockers and nitrates in
the prevention of rebleed. However, neither of these stud-
ies documented any significant difference in survival rate
between the treatment groups.

Despite this information, there is no consensus on the
most effective mode of therapy for the secondary pre-
vention of rebleed. Furthermore, patients are included in
the various clinical trials after careful selection and hence
form a select group. Also, patients with noncirrhotic portal
hypertension (NCPH), a common cause of portal hyper-
tension in developing countries (14, 15), are excluded.
We planned this study with an aim to evaluate the efficacy
and safety of combination medical therapy in compari-
son with endoscopic band ligation in the prevention of
recurrent variceal hemorrhage and to assess the survival
advantage, if any, with either of these therapies in patients
with cirrhotic and NCPH.

PATIENTS AND METHODS

This study was conducted between December 1998 and Au-
gust 2002. Eight hundred two patients with portal hypertension
were seen at the Liver Diseases Follow-up clinic at our hospital
during this time interval. Patients presenting to us with heme-
temesis and/or melena and proven to have esophageal varices as
the bleeding source on upper GI endoscopy were included in the
study. Exclusion criteria were as follows: (i) a history of surgery
for portal hypertension; (ii) a history of undergoing endoscopic
sclerotherapy (EST), EVL, or glue injection before presenting
to our hospital; (iii) coexisting hepatocellular carcinoma with
cirrhosis of the liver or another malignancy in the body; (iv) se-
vere cardiopulmonary or renal disease; (v) bradycardia (basal
heart rate, <5 beats per minute [bpm]) or complete heart block;
(vi) a history of severe side effects or contraindications to β-
blockers, like bronchial asthma, diabetes mellitus, heart failure,
peripheral vascular disease, prostatic hypertrophy, or arterial hy-
potension (systolic blood pressure [BP], <100 mm Hg); and
(vii) refusal to give informed written consent to participate in
the trial.

The size of esophageal varices was assessed according to
Conn’s classification (23): Grade I, visible only during one phase
of respiration/performance of valsalva maneuver; Grade II, vis-
ible during both phases of respiration; Grade III, 3–6 mm; and
Grade IV, >6 mm. The size of the largest varix was assessed
by comparison with the shaft of the biopsy forceps (3 mm) or
with the distance between the open jaws of the biopsy forceps
(6 mm) in the lumen of the lower 2 to 3 cm of the esophagus.
Cirrhosis was diagnosed on the basis of clinical, biochemical,
histologic, or ultrasonographic evidence. Noncirrhotic portal fi-
brosis (NCPF) was diagnosed when varices were present and
there was no evidence of thrombosis in the splenoportal axis
on ultrasonography and no evidence of cirrhosis on liver biopsy
(14, 15). Extrahepatic obstruction of the portal vein was diag-
nosed when a portal cavernoma was detected by ultrasonography
and there were no signs of cirrhosis (14, 15). An effort was made
to determine the etiology of liver disease in all patients. Hepatitis
B and C virus marker, antinuclear antibody, anti–smooth muscle
antibody, serum ceruloplasmin, urinary copper, and serum iron
and ferritin assays were performed. History of alcohol abuse
was obtained from all patients. The severity of liver disease was
assessed by Child–Turcotte–Pugh (CPT) score (25).

Of the 802 patients screened, 208 had presented to us with
a history of upper GI bleed (Figure 1). According to the crite-
ria listed previously, 137 patients were considered eligible for
the study protocol. Of the 71 patients excluded, 28 had con-
traindications to β-blockers; the remaining 43 had a history
of EVL/EST/glue injection (n = 14), prior surgery for portal
hypertension (n = 1), severe renal or cardiopulmonary disease
(n = 4), hepatocellular carcinoma or other tumor (n = 8), or un-
controlled diabetes mellitus (n = 10) or refused to give informed
written consent (n = 6).

An informed consent was taken from all the patients. The
ethical committee of the institution approved the study protocol.

Randomization. Patients were randomized to receive either
of the two therapies using a table of random digits (18). Patients
were randomized within 24 hr of presentation to the hospital to
undergo either EVL or drug therapy. Those presenting with an
acute bleed underwent an emergency endoscopy and, if bleeding
from esophageal varices was found, underwent band ligation.
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Fig 1. Enrollment of patients included in the study.

Patients were subsequently randomly assigned to either group
within the next 24 hr.

Endoscopic Variceal Ligation. Patients assigned to the EVL
group underwent ligation at the first endoscopy session or within
the next 24 hr. Ligation was done with an endoscope (XV 20;
Olympus Optical, Tokyo), using a conventional or a multiband
ligator. In each session, as many bands as possible were placed
on the varices in the lower 5–7 cm of the esophagus, the number
varying from 2 to 10. EVL was done at intervals of 2 weeks till the
varices were obliterated or reduced to Grade I size and could not
be banded. All side effects including chest pain, dysphagia, fever,
and GI bleeding were recorded. Once varices were eradicated,
repeat endoscopy was done at monthly intervals for 3 months
and then at 3-month intervals to check for recurrent varices.

Patients were routinely advised to have liquids on the day of
EVL and subsequently placed on semisolids and solids. They
were prescribed 30 mg of lansoprazole once a day and a sus-
pension of sucralfate three or four times per day. Patients with
ascites were prescribed oral antibiotics.

Drug Therapy. Patients randomized to the drug therapy arm
were screened for any contraindication to β-blockers or ISMN.
Those presenting with active variceal bleed underwent emer-
gency EVL. Within 24 hr, these patients were started on propra-
nolol after a baseline electrocardiograph and cardiac evaluation.
Treatment was started with propanolol at a dose of 20 mg twice
a day. The heart rate and blood pressure were checked after 12
and 24 hr. The dose of propranolol was increased at increments
of 20 to 40 mg per day until a 25% decrease in the baseline
heart rate was achieved, or the patient achieved a heart rate of
55 bpm, or a maximum dose of 240 mg/day was achieved. The
dose was reduced if any of the following occurred: systolic BP
<90 mm Hg, heart rate <5 bpm, or other serious side effects.
After attaining a stable dose of propranolol, ISMN was added at a
dose of 10 mg twice a day. The dose was escalated at increments
of 10–20 mg/day till a maximum dose of 40 mg/day was reached
or the patient experienced side effects like headache, dizziness,

or hypotension. Patients receiving propranolol were monitored
daily until β-blockade was adequate, then monthly for the first
3 months and every 3 months subsequently. Drug compliance
was ascertained by interviewing the patient and by measuring
the resting heart rate.

End Points. Bleeding from the esophageal varices was the
primary end point of the study. Secondary end points included
death (due to variceal bleeding, causes related to the underlying
liver disease, or unrelated causes), upper GI tract bleeding due to
causes not related to the varices, and the development of serious
side effects that required the discontinuation of therapy.

Bleeding. Patients presenting with active upper GI bleeding
during the study were admitted and subjected to upper GI en-
doscopy within 12 hr to determine the source of bleeding. Up-
per GI bleeding was diagnosed and classified using BAVENO
III criteria (17). Bleeding from esophageal varices was diag-
nosed if active bleeding, a “white nipple,” or a clot was seen
at endoscopy or if there was blood in the stomach in a patient
with an esophageal varix and no other potential bleeding source.
Bleeding was attributed to portal hypertensive gastropathy if dis-
tinct lesions of the gastric mucosa were present and there was
endoscopic evidence of an active bleeding lesion, assessed af-
ter washing or removal of clots, and there was no evidence of
bleeding from esophageal, gastric, or ectopic varices (17). Gas-
tric variceal bleed was diagnosed if active bleeding or a clot was
seen on gastric varices on endoscopy or if there was evidence of
recent bleeding in a patient with a gastric varix and the bleeding
had no other possible cause (16). Esophageal ulcer bleed as a re-
sult of band ligation was diagnosed if there was active bleeding
from the ulcer at the site of banding or if there was an adherent
clot on the esophageal ulcer with absence of any other poten-
tially bleeding lesions in the upper GI endoscopy (17). Bleeding
was categorized as clinically significant when the heart rate was
>100 bpm at time 0, the systolic BP was <100 mm Hg, or there
was a postural change >20 mm Hg and transfusion requirement
of more than 2 U of blood in 24 hr (17).
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Patients who had bleed after either EVL or drug therapy
were admitted to the hospital and started on vasoactive drugs
(terlipressin or somatostatin) immediately. A repeat session
of EVL was performed in these patients irrespective of their
treatment protocol. The vasoactive drugs were continued for
5 days.

Sample Size Calculation. This study was designed to com-
pare the risks of variceal rebleed as calculated by Kaplan–Meier
curves for propranolol and ISMN vs EVL. The probability of
rebleed on propranolol and ISMN combination was assumed to
be 50% at 2 years. It was hypothesized that EVL would reduce
the risk to 25%. Using a two-tailed test with an α value of 0.05
and power (1 − β) of 0.80, the required sample size would be
120, i.e., 60 in each group.

Statistical Analysis. Data were analyzed according to
intention-to-treat strategy. Quantitative data were expressed as
mean (±SD) or median and analyzed using Student’s two-tailed
t-test or Mann–Whitney test. Qualitative data were analyzed by
chi-square test or Fisher ’s exact test (18). The actuarial proba-
bilities of bleeding from varices and of death from bleeding or
any cause related to liver disease were calculated for all patients
by the Kaplan–Meier method, and comparisons were made us-
ing the log-rank test. Subgroup analysis was done for cirrhotic
and noncirrhotic patients with portal hypertension separately.
Cox regression analysis was performed to assess the variables
predicting the incidence of bleed. Statistical analysis was done
using the SPSS 10.0.5 software package.

RESULTS

A total of 137 eligible patients with portal hyperten-
sion and variceal bleed were enrolled in the study. Patients
were randomized at entry to either of the two groups: EVL
(71 patients) and drug therapy (β-blocker + ISMN [66
patients]). Patients presenting with acute variceal bleed
(n = 21) underwent emergency EVL to control the bleed-
ing. The numbers of patients presenting as acute bleeding
were similar in both groups (11 vs. 10, Table 1). Most of
the patients (80 of the remaining 116) had their last bleed-
ing episode within 10 days of admission and recruitment.
The median time to bleed in the remaining 36 patients was
4 weeks (range, 2–52 weeks).

The baseline characteristics of the patients are listed in
Table 1. There were no differences in the demographic
profiles of the patients. The mean follow-up of the pa-
tients was 12.4 ± 9.7 months in the EVL and 11.1 ± 7.9
in the drug therapy group (range, 1–40 months), with no
difference in either of the two groups. Of those random-
ized to EVL, a median of 3 banding sessions (range, 1–11)
was required to achieve eradication. The median time to
eradication was 10 weeks (range, 4–30).

The mean dose of β-blocker achieved for patients in
the drug therapy group was 109 ± 46.4 mg/day. The mean
ISMN dose was 34.2 ± 11.7 mg/day. Basal resting heart
rate before β-blockade was 83.4 ± 10.3 bpm. The base-
line heart rate after adequate β-blockade was reduced to

TABLE 1. BASELINE PATIENT CHARACTERISTICS

Patient characteristic Band ligation β-Blocker + ISMN

Number of patients (n) 71 66
Age (mean yr ± SD) 35.8 ± 17.2 36.2 ± 16
Sex

Male 51(71) 45(68)
Female 20(28) 21(32)

Etiology
Cirrhosis—alcoholic 18(25) 15(23)
Hepatitis B 17(24) 15(23)
Hepatitis C 8(11) 8(12)
Wilson’s 1(1.4) 0
Autoimmune 1(1.4) 1(1.5)
Budd–Chiari syndrome 2(2.8) 0
PBC 0 1(1.5)
Cryptogenic 6(8.4) 6(9)

Noncirrhotic
EHPVO 15(21) 13(20)
NCPF 5(7) 3(4.5)

CTP (overall), mean 6.9 ± 2 7.2 ± 1.9
A 35(50) 27(41)
B 26(36) 28(42)
C 10(14) 11(17)

CTP (cirrhosis), mean 7.8 ± 1.8 7.7 ± 1.9
A 16(31) 14(28)
B 25(49) 25(50)
C 10(20) 11(22)

Presenting as acute bleed 11(15) 10(15)
Grade of varices

II 15(21) 17(26)
III 40(56) 31(47)
IV 16(23) 18(27)
Red color signs 37(52) 27(41)

Gastric varices
Before eradication 38(53.5) 31(46.9)
After eradication 33(46.5) 31(46.9)

PHG
Before eradication 24(33.8) 32(48.5)
After eradication 32(45.1) 33(50)

Albumin (g/dl) 3.5 ± 0.5 3.5 ± 0.5
Ascites 24(34) 21(32)
Encephalopathy 6(8) 4(6)
Abnormal PT 28(40) 29(44)
Follow-up (mo) 12.4 ± 9.7 11.1 ± 7.9

Note. Figures in parentheses demonstrate percentages. PBC, primary
biliary cirrhosis; EHPVO, extrahepatic portal vein obstruction; NCPF,
noncirrhotic portal fibrosis; CTP, Child–Turcotte–Pugh score; PHG,
portal hypertensive gastropathy; PT, prothrombin time.

63 ± 6.1 bpm, the mean reduction in heart rate being 24%
of baseline.

Rebleeding. In the drug therapy arm, 18 patients
(27.2%) rebled, compared to 10 patients (14.1%) in the
EVL arm (P = 0.06) during the study period. The actu-
arial probability of bleed at the end of 24 and 36 months
was 42% and 66%, respectively, in the drug therapy arm,
compared to 33% and 47% in the EVL arm (P = 0.10, log
rank test) (Figure 2). Of the 10 bleeds in the EVL arm, 2
were from gastric varices, 3 were from portal hypertensive
gastropathy, 3 were due to post-EVL ulcers, and in another
2 patients the bleeding occurred prior to variceal obliter-
ation and was ascribed to esophageal varices. In the drug
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Fig 2. Kaplan–Meier plot showing the actuarial probability of upper gastrointestinal bleed in patients
on band ligation or propranolol plus ISMN (P = 0.10).

therapy group, 2 patients bled from gastric varices, 1 from
portal hypertensive gastropathy, and in the remaining 15,
the bleeds were from esophageal varices. When rebleed-
ing from esophageal varices was considered, 15 patients
(22.7%) on drug therapy and 5 patients (7%) on EVL re-
bled. The actuarial probability to rebleed from esophageal
varices was significantly higher in the drug therapy group
(P = 0.02, log rank test) (Figure 3).

To assess the influence of etiology of portal hyperten-
sion, patients with cirrhosis and NCPH were separately
analyzed in the two treatment arms. On subgroup analysis,
when only cirrhotics were compared, 9 (12.7%) patients
in the EVL arm had bled, compared to 12 (23.5%) patients
in the drug therapy arm, the actuarial probability of bleed
at 24 months being 37% in the EVL arm and 46% in the
drug therapy arm (P = 0.74, log rank test). When only
noncirrhotic patients were compared, the bleed rate was
significantly higher in the drug therapy arm. Only 1 of 21
(4.7%) in the EVL arm and 6 of 15 patients (40%) in the
drug therapy arm bled. The actuarial probability to bleed
at 24 months was 25% in the EVL arm and 37% in the
drug therapy arm (P = 0.01, log rank test) (Figure 4).

When bleed rates in these patients were compared ac-
cording to Child’s status, there were 13 (20.9%) bleeds in
Child’s A, 8 (14.3%) in Child’s B, and 7 (36.8%) in Child’s
C patients. The actuarial probability to bleed at 24 months
was significantly higher in Child’s C compared to Child’s
A and B patients (P = 0.02, log rank test) (Figure 5).

A detailed analysis was undertaken to assess the fac-
tors that could predict rebleed. Factors analyzed included
age, sex, etiology of liver disease, Child’s status, grade
of varices, red signs, presence of gastric varices, portal
gastropathy, and dose of propranolol and ISMN. On uni-
variate analysis, sex, Child’s status, presence of red signs,
and ISMN dose were found to significantly predict re-
bleeding (Table 2). On multivariate analysis, age (rela-
tive hazard [RH], 1.03; 95% CI, 1.00–1.06; P = 0.03),
sex (RH, 2.51 [1.16–5.41]; P = 0.02), and Child’s status
(RH, 1.57 [0.58–4.26]; P = 0.05) significantly predicted
rebleeding. On adjusting age and sex as confounding fac-
tors, Child’s status was the only factor that predicted re-
bleeding (Table 2).

Survival. Ten patients died during the follow-up pe-
riod, 6 in the EVL arm and 4 in the drug therapy arm.
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Fig 3. Kaplan–Meier plot showing the actuarial probability of bleed from esophageal varices in
patients on band ligation or propranolol plus ISMN (P = 0.02).

There was one bleed-related death in the EVL group and
one in the drug therapy group. Other deaths were due
to complications of end-stage liver disease (hepatorenal
syndrome, 4; liver failure, 2; hepatic encephalopathy, 2).
Kaplan–Meier estimate revealed no significant difference
in the survival rates between the two treatment groups
(P = 0.39, log rank test) (Figure 6).

Adverse Effects. Patients in the EVL arm experienced
minor side effects. Transient dysphagia, chest discomfort,
and fever were observed in 24 (33.8%) patients. These
resolved in all of the patients within the next 2–4 weeks.
None of the patients developed esophageal strictures. Four
episodes of bleeding were documented from post-EVL ul-
cerations in these patients. These patients were admitted
and managed by blood transfusions, correction of coag-
ulation profile with FFP, albumin, parenteral antibiotics,
and repeat endoscopic procedure and band ligation. None
of these patients died.

Six patients on propranolol experienced side effects se-
rious enough to merit withdrawal of therapy. Two of them
had hypotension on the initial dose of propranolol, and
another two had severe breathlessness. Two patients had
severe headache. Dose adjustments were required in five
patients but propranolol could be continued in them. No

serious adverse effects to ISMN requiring discontinua-
tion were encountered. Six patients had minor headache,
which resolved either with time or on decreasing the dose
of ISMN. The overall complication rate in the drug therapy
arm was 25.7% (17 of 66 patients).

DISCUSSION

Variceal rebleeding in portal hypertension can be theo-
retically decreased either by decreasing the portal pressure
(by medical therapy [β-blockade ± ISMN], transjugular
intrahepatic portosystemic shunting, or shunt surgery) or
by obliterating the varices by local therapy such as band
ligation.

Our trial compared the efficacy of variceal obliteration
using EVL with reduction in portal pressure by pharma-
cotherapy with propranolol plus ISMN combination in
prevention of rebleeding from esophageal varices. The
actuarial probability to rebleed was similar in the EVL
and drug therapy groups in cirrhotic patients (37% and
46%, respectively). The results of the present prospective
study clearly demonstrate that drug therapy is as effective
as band ligation in preventing rebleed from esophageal
varices in cirrhotic patients. Our results are comparable to
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Fig 4. Kaplan–Meier plot showing the actuarial probability of bleed in patients with NCPH on band ligation or
propranolol plus ISMN (P = 0.01).

those reported by Patch et al. (12) and Lo et al. (13). The
rebleed rate at 1 year in the study by Patch et al. (12) was
43% on drug therapy and 53% on EVL. There was no sig-
nificant difference in the probability to bleed between the
two groups. In a similar trial by Lo et al. (13), the upper GI
bleeding from all sources was similar in the two groups,
but the EVL group showed a significantly lower rate of
bleeding from esophageal varices. The actuarial probabil-
ity of rebleed at 30 months in their study was 48% in the
EVL group, compared to 70% in the drug therapy group.

Our study is, however, novel, as the patient population
consisted of both cirrhotic and NCPH patients (cirrhotic,
n = 101; NCPH, n = 36). This is especially relevant, as a
significant proportion of patients in third world countries
have NCPH (15).

A significant observation in our study is the higher bleed
rate on drug therapy compared to band ligation in patients
with NCPH. To our knowledge, there have been no previ-
ous trials comparing these modes of treatment in prevent-
ing rebleeds in patients with NCPH. There are limited
data on the efficacy of pharmacotherapy in patients with
NCPH. The only controlled trial of β-blockers in NCPH

patients was published by Kiire et al. (19). This study re-
ported a 1-year rebleed rate of 20% on propranolol, com-
pared to 80% on placebo. However, the patient popula-
tion in this study was different, as most of the patients in
this study had schistosomiasis as a cause of NCPH. There
are anecdotal case reports of a response to propranolol in
NCPH patients (20). Nonselective β-blockers inhibit both
β-1 and β-2 adrenergic receptors. These agents lower por-
tal pressure by decreasing cardiac output via β-1 recep-
tor blockade. In addition, β-2 receptor blockade leads to
unopposed α-adrenergic activity, resulting in splanchnic
vasoconstriction and, hence, reduced portal pressure. The
low response rate to β-blockers in NCPH could be because
the site of resistance in these patients is presinusoidal. We
have shown in this study that EVL is more effective than β-
blockers in prevention of rebleed in noncirrhotic patients.
However, in view of the small number of noncirrhotic pa-
tients in our study, trials with a higher number of NCPH
patients are needed for conclusive evidence. This study
should act as a basis for such trials to follow.

In the band ligation group, with a median of three
sessions, variceal obliteration was achieved. The time to
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Fig 5. Kaplan–Meier plot showing the actuarial probability of bleeding according to the Child’s status
of the patients (P = 0.02).

achieve variceal obliteration was 10 weeks, a little higher
in the present study compared to the previous study pub-
lished from our center (24). This is because we carried out
ligation at 2-week intervals in the present study, compared
to once-a-week banding in the previous study. Moreover,
the banding was postponed by 2 weeks in the presence of
active ulceration in the present study.

The mean dose of β-blocker (109 mg) administered in
our study was higher than that used by Patch et al. (12)
(80 mg) and similar to that described previously (21). The

TABLE 2. FACTORS ASSOCIATED WITH REBLEEDING

Relative hazard 95% CI P

Univariate analysis
Age 1.02 0.99–1.04 0.16
Sex 2.30 1.03–5.14 0.04
Etiology 1.73 0.68–4.35 0.22
Child’s status 2.49 0.91–6.84 0.05
Red signs 2.96 1.28–6.82 0.01
Gastric varices 0.81 0.37–1.79 0.61
Propranolol dose 1.00 0.99–1.01 0.74
ISMN dose 0.94 0.89–0.99 0.01

Multivariate analysis
Age 1.03 1.00–1.06 0.03
Sex 2.51 1.16–5.41 0.02
Child’s status 1.57 0.58–4.26 0.05

mean drop in heart rate after the maximum tolerated dose
was 24% (83 to 63 bpm) in our study. This compares well
with the recommended reduction in heart rate to achieve a
significant reduction in variceal bleeding. The mean ISMN
dose of 34 mg is also in concordance with that used in the
previous studies (12, 13).

In the EVL group, there were three bleeds due to EVL-
induced ulcerations. None of these patients died due to
bleed. Other complications seen in the EVL group were
transient retrosternal pain and fever that subsided with-
out any specific therapy. No esophageal strictures were
seen. Six patients had serious adverse effects to propra-
nolol requiring discontinuation. No serious adverse effects
to ISMN requiring discontinuation were encountered. The
overall complication rate in the drug therapy group was
25.7% (17 patients). This is similar to the 20–25% inci-
dence reported in the previous trials (12, 13, 22).

Survival was not different between the patients treated
by the two therapeutic approaches in our study. Two pre-
vious studies have shown a better survival in patients on
drug therapy compared to those on EVL (10, 13). On the
other hand, in the study published by Patch et al. (12),
there was no significant difference in survival between the
two groups. The actuarial probability of survival in our
study is higher than that published in these trials. This

Digestive Diseases and Sciences, Vol. 50, No. 8 (August 2005) 1545



SARIN ET AL.

Fig 6. Kaplan–Meier plot showing the actuarial probability of survival in patients on band ligation
or propranolol plus ISMN (P = 0.39).

may be due in part to the proportion of NCPH patients
in our study who have near-normal hepatic parenchymal
function and hence a lower mortality rate than cirrhotic
patients. Nearly 54% of patients in the present study were
Child’s B and C, compared to 89% in the study by Patch
et al. and 78% in the study by Lo et al. This could also
have contributed to the lower mortality rate in our study.

The probability of rebleed was higher in Child’s C com-
pared to Child’s A and B cirrhotic patients (P = 0.02).
Factors found to be associated with increased risk of re-
bleed were age, sex, Child’s status, presence of red signs,
and lower ISMN dose. On multivariate analysis, age, sex,
and Child’s status emerged as predictors of rebleed. On ad-
justing age and sex as a confounding factor, only Child’s
status could significantly predict the incidence of rebleed.
This is in agreement with the fact that with increased sever-
ity of liver disease, the risk of bleeding increases (26, 27).

In conclusion, EVL and a combination of drugs are
equally effective in the prevention of variceal rebleed-
ing in cirrhotic patients. EVL is more effective than drug
therapy in prevention of rebleeds in patients with NCPH.
Band ligation may be considered the treatment of choice
for prevention of rebleeds from esophageal varices in pa-
tients with NCPH. However, this needs to be validated in
a prospective randomized controlled trial with a higher
number of NCPH patients. There is no survival advan-

tage of one treatment over the other. It remains to be
seen whether combining ligation with pharmacotherapy
could have additional benefits for patients who have bled
in the past.

REFERENCES

1. Groupaham DY, Smith JL: The course of patients after variceal hem-
orrhage. Gastroenterology 80:800–809, 1981

2. D’Amico G, Pagliaro L, Bosch J: The treatment of portal hyperten-
sion: a meta-analytic review. Hepatology 22:332–354, 1995

3. Stiegmann GV, Goff JS, Michaletz-Onody PA, et al.: Endoscopic
sclerotherapy as compared with endoscopic ligation for bleeding
esophageal varices. N Engl J Med 326:1527–1532, 1992

4. Gimson AES, Ramage JK, Panos MZ, Hayllar K, Harrison PM,
Williams R, Westaby D: Randomised trial of variceal banding liga-
tion versus injection sclerotherapy for bleeding esophageal varices.
Lancet 342:391–394, 1993

5. Laine L, El-Newihi HM, Migikovsky B, Sloane R, Garcia F: En-
doscopic ligation compared with sclerotherapy for the treatment of
bleeding esophageal varices. Ann Intern Med 119:1–7, 1993

6. Sarin SK, Govil A, Jain AK, Guptan RC, Issar SK, Jain M, Murthy
NS: Prospective randomized trial of endoscopic sclerotherapy versus
variceal band ligation for esophageal varices: influence on gastropa-
thy, gastric varices and variceal recurrence. J Hepatol 26:826–832,
1997

7. Laine L, Cook D: Endoscopic ligation compared with sclerotherapy
for treatment of esophageal variceal bleeding: a meta–analysis. Ann
Intern Med 123:280–287, 1995

1546 Digestive Diseases and Sciences, Vol. 50, No. 8 (August 2005)



EVL VS. PHARMACOTHERAPY IN SECONDARY PROPHYLAXIS OF VARICEAL BLEEDING

8. Lebrec D, Poynard T, Hillon P, Benhamou JP: Propranolol for
prevention of recurrent gastrointestinal bleeding in patients with
cirrhosis: a controlled study. N Engl J Med 305:1371–1374,
1981

9. Villanueva C, Balanzo J, Novella MT, et al.: Nadolol plus isosor-
bide mononitrate compared with sclerotherapy for the prevention of
variceal rebleeding. N Engl J Med 334:1624–1629, 1996

10. Villanueva C, Minana J, Ortiz J, et al.: Endoscopic ligation compared
with combined treatment with nadolol and isosorbide mononitrate
to prevent recurrent variceal bleeding. N Engl J Med 345:647–655,
2001

11. Bureau C, Peron JM, Alric L, et al.: “A la carte” treatment of portal
hypertension: adapting medical therapy to hemodynamic response
for the prevention of bleeding. Hepatology 36:1361–1366, 2002

12. Patch D, Sabin CA, Goulis J, Gerunda G, Groupeenslade L, Merkel
C, Burroughs AK: A randomized, controlled study of medical ther-
apy versus endoscopic ligation for the prevention of variceal rebleed-
ing in patients with cirrhosis. Gastroenterology 123:1013–1019,
2002

13. Lo GH, Chen WC, Chen MH, Hsu PI, Lin CK, Tsai WL, Lai KH:
Band ligation versus nadolol and isosorbide mononitrate for the
prevention of esophageal rebleeding. Gastroenterology 123:728–
734, 2002

14. Sarin SK, Sundaram KR, Ahuja RK: Predictors of variceal bleed-
ing: an analysis of clinical, endoscopic and hemodynamic variables,
with special reference to intravariceal pressure. Gut 30:1757–1764,
1989

15. Sarin SK: Noncirrhotic portal fibrosis. Gut 30:406–415, 1989
16. Sarin SK, Lahoti D, Saxena SP, Murthy S, Makwana UK: Preva-

lence, classification and natural history of gastric varices: a long–
term follow–up study in 568 portal hypertension patients. Hepatol-
ogy 16:1343–1349, 1992

17. de Franchis R (ed): Portal Hypertension III. Proceedings of the Third
Baveno International Consensus Workshop on Definitions, Method-

ology and Therapeutic Strategies. London, Blackwell Science,
2001

18. Altman DG: Practical Statistics for Medical Research. London,
Chapman & Hall, 1991

19. Kiire CF: Controlled trial of propranolol to prevent recurrent
variceal bleeding in patients with noncirrhotic portal fibrosis. BMJ
298:1363–1366, 1989

20. Toba N, Honjou I, Kadohara M, Hirayama C: Effect of esophageal
variceal pressure in a patients with extrahepatic portal obstruction.
J Gastroenterol Hepatol Suppl 1:251–253, 1989

21. Poynard T, Calès P, Pasta L, Ideo G, Pascal JP, Pagliaro L, Lebrec
D: Franco-Italian Multicenter Study Groupoup: beta-adrenergic–
antagonist drugs in the prevention of gastrointestinal bleeding in
patients with cirrhosis and esophageal varices. N Engl J Med
324:1532–1538, 1991

22. Gournay J, Masliah C, Martin T, Perrin D, Galmiche JP: Isosorbide
mononitrate and propranolol compared with propranolol alone for
the prevention of variceal rebleeding. Hepatology 31:1239–1245,
2000

23. Conn HO: Ammonia tolerance in the diagnosis of esophageal
varices: a comparison of the endoscopic, radiologic and biochemical
techniques. J Lab Clin Med 70:442–451, 1967

24. Sarin SK, Lamba GS, Kumar M, Misra A, Murthy NS: Comparison
of endoscopic ligation and propranolol for the primary prevention
of variceal bleeding. N Engl J Med 340:988–993, 1999

25. Pugh RN, Murray-Lyon IM, Dawson JL, Pietroni MC, Williams R:
Transection of the oesophagus for bleeding oesophageal varices. Br
J Surg 60:646–649, 1973

26. De Franchis R, Primignani M: Why do varices bleed? Gastroenterol
Clin North Am 21:85–101, 1992

27. Burroughs AK, Mezzanotte G, Phillips A, McCormick PA, McIntyre
N: Cirrhotics with variceal hemorrhage: the importance of the time
interval between admission and the start of analysis for survival and
rebleeding rates. Hepatology 9:801–807, 1989

Digestive Diseases and Sciences, Vol. 50, No. 8 (August 2005) 1547


