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Abstract
Background: At the present time, in patients with liver cirrhosis and gastroesophageal varices, primary
prophylaxis of variceal bleeding made with combination therapy with non-selective b-blockers (NSBBs)
and endoscopic band ligation (EBL) is not recommended. The aim of this study was to evaluate if
patients who develop an increased bleeding risk from varices while on NSBBs regimen benefit, in terms of
bleeding and survival, from adding treatment with EBL.
Methods: Patients with endoscopic finding of gastroesophageal varices with increased risk of bleeding
(increased variceal size and/or development of red signs) during primary prophylaxis with NSBBs,
followed at the Unit of Internal Medicine and Hepatology, University and General Hospital of Padova, Italy,
from 2012 to 2019, were retrospectively evaluated. When an increased bleeding risk of the varices was
confirmed, patients maintained the pharmacological therapy alone or underwent also EBL. The primary
endpoint of the study was the rate of variceal bleeding, the secondary endpoint was mortality at 30
months.
Results: Compared to patients treated only with NSBBs (n=56), in patients treated also with EBL (n=45),
the 30‐month probability of variceal bleeding (29.1% vs 5.1%; P =0.036) was significantly reduced, while
the probability of survival was similar (59.6% vs. 65.7%; P=0.61). On multivariate analysis, treatment with
EBL was found to be a weak protective factor for mortality (HR 0.47, P=0.044).
Conclusion: In patients with liver cirrhosis, when varices show endoscopic feature of increased
haemorrhagic risk, adding EBL to NSBBs is effective in reducing the probability of first bleeding.

Introduction
In liver cirrhosis, gastroesophageal varices are part of the porto-systemic collaterals that develop as a
consequence of portal hypertension [1]. In patients with cirrhosis, varices are detected in the 50% of them
at diagnosis, they develop at a rate of approximately 8% per year and small varices increase in size at a
similar rate [2]. Variceal bleeding is one of the most dreadful complications of cirrhosis and is the
consequence of variceal rupture due to increased wall tension as a result of increased intravariceal
pressure, increased diameter of the varices, and reduced wall thickness. The variceal wall thickness can
be evaluated visually by the presence of red wale markings, which are signs of particularly thin variceal
wall [3]. Therefore, when it comes to the assessment of the risk of bleeding with
esophagogastroduodenoscopy (EGD), size and the presence of red signs are particularly important.
The cornerstone of primary prophylaxis of variceal bleeding are nonselective β-blockers (NSBBs) such as
propranolol, nadolol and carvedilol. NSBBs reduce portal pressure by decreasing cardiac output (β1
effect) and by producing splanchnic vasoconstriction (β2 effect), thereby reducing portal blood flow.
Besides, carvedilol has α1-blocking properties and has been associated with greater reduction in portal
pressure. Regular measurement of portal pressure gradient to monitor and guide β -blocking therapy is
not used, instead surrogate markers are used, such as a decrease in heart rate of 25% below baseline,
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heart rate of 55–60 beats per minute or maximally tolerated dose [2]. Primary prophylaxis with NSBBs is
indicated in patients with small varices and high-risk features (i.e. red signs or Child-Pugh C class), since
they are at greater risk of bleeding [4–5]. For patients with medium/large varices, both NSBBs and
endoscopic band ligation (EBL) have shown to be equally effective in preventing first bleeding [6]. One
RCT compared the combination of NSBBs plus EBL versus EBL alone, showing no differences in the
incidence of bleeding or death between the two groups [7] which is therefore not recommended by the
latest American guidelines [8]. The choice between NSBB and EBL depends on factors such as patient
preference, contraindications or adverse events to NSBB. On the other hand, EBL does not affect portal
hypertension, thus it does not reduce nor prevent other complications, supporting overall primary
preference for NSBBs.
In patients with varices in whom there is indication for a primary prophylaxis regimen with medical
therapy, experts indicate that EGD screening is no longer necessary once the patient has started medical
therapy [8]. Currently, there are no data about any possible benefit of adding, in the primary prophylaxis
scenario, EBL to the NSBBs regimen when observing varices with an increased bleeding risk during the
endoscopic follow-up of patients with cirrhosis. Adding a local treatment such EBL to a systemic
pharmacological treatment in a patient with worsening varices despite an ongoing primary prophylaxis,
theoretically could reduce the bleeding rate. Therefore, the aim of this study was to evaluate whether
patients with worsening varices benefit, in terms of bleeding and survival, from adding EBL to the
ongoing primary prophylactic treatment with NSBBs.

Patients And Methods
This is a retrospective study in which patients with cirrhosis and gastroesophageal varices on primary
prophylaxis with NSBBs for variceal haemorrhage, followed at the Outpatients Clinic of the Unit of
Internal Medicine and Hepatology (UIMH), University and General Hospital of Padova, Italy, from 2012 to
2019, were screened. Patients on primary prophylaxis with NSBBs, were screened yearly with EGD to
detect the increase in size of varices and the development of red signs. Inclusion criteria were as follows:
(a) cirrhosis as diagnosed by liver biopsy or clinical, biochemical, ultrasound and/or endoscopic findings;
(b) age > 18 years; (c) ongoing primary prophylaxis for variceal bleeding with NSBBs; (d) endoscopic
finding of variceal worsening, defined as an increase in variceal size (from F1 to F2/F3 or from small to
medium/large) and/or development of red signs. They were excluded from this analysis: (a) patients in
whom NSBBs therapy was not optimized according to the latest guidelines [2, 8] (n = 4); (b) patients
affected by hepatocellular carcinoma (HCC) beyond Milan criteria or severe extrahepatic diseases (n = 3).
Patients, according to physician preference were then treated and divided in two groups: (1) patients in
whom it was decided to maintain pharmacological therapy alone (n = 56); and (2) patients in whom it
was decided to proceed with EBL while maintaining pharmacological therapy (n = 45); in these patients
endoscopic follow-up was continued according to the latest guidelines and in case of variceal recurrence
a new cycle of EBL was repeated (n = 2).
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At the time of the inclusion, coinciding with the medical check-up at our Outpatient Clinic when the
endoscopic finding of variceal worsening was registered, the following parameters were recorded: patient
demographics, clinical and laboratory data, ongoing therapy with NSBBs and prognostic scores (i.e.,
Child-Pugh and MELD-Na scores).
Patients were followed-up for 30 months or till the end of the study, liver transplantation or death. The
primary endpoint of the study was the rate of variceal bleeding, defined as hematemesis and/or melena
together with either endoscopic visualization of blood emitted from oesophageal varices; varices with red
or white plug; presence of varices together with blood in the stomach and no other source of bleeding.
The secondary endpoint was 30-month mortality.
The protocol was approved by the Ethics Committee of the University and General Hospital of Padova.

Statistical Analysis
Continuous data are reported as mean and standard deviation (SD), while categorical variables are
reported as frequency and proportion.
Comparisons between groups were performed through the Student t test for normally distributed
continuous data, the Mann-Whitney U test for non‐normally distributed continuous data, and the chi‐
square test or Fisher’s exact test for categorical data.
Incidence of bleeding and mortality was calculated using the Kaplan-Meier method and compared with
the log‐rank test. Patients who died or were transplanted during the follow‐up were censored at the time
of death or transplant. In order to deal with the presence of a competitive risk for mortality among
subpopulation with liver transplant, multivariate Cox regression analyses of predictors of mortality at 30‐
month were performed using a competing risk approach with the Fine and Gray method and results
expressed as P‐value, sub-distribution hazard ratios (sHR) and their 95% confidence intervals (95% CI).
Variables found to be more strictly associated with in‐hospital mortality in the univariate analysis were
included in a multivariate analysis in order to minimize the Akaike Information Criterion (AIC) index. When
scores of liver disease were included in the model, their components were excluded to avoid
multicollinearity.
Statistical analyses of the data were performed using R software 4.0 version (R Core Team 2020) with
survival and cmprsk packages. All tests were two-tailed, and P < 0.05 was considered statistically
significant.

Results
Patients
A total of 101 patients with cirrhosis and worsening gastroesophageal varices during follow-up were
included in the study. Fifty-six patients were treated with pharmacological therapy alone while 45 patients
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also underwent EBL. The mean follow-up of all patients was of 18.5±11.5 months (16.8±12 months in
the NSBBs group and 20.3±10.6 months in the NSBBs + EBL group; P=NS).
No significant difference in clinical and laboratory data was present at baseline between the two groups
(Table 1).
No differences among the two groups were observed with regard to the distribution of the type and the
average dose used of NSBBs. In the NSBBs only group, the beta-blocker most frequently used was
propranolol (82.2%) at the average dose of 43.1 mg/die; nadolol was used in the 8.9% of patients at the
average dose of 48 mg/day; carvedilol was used in the 8.9% of patients as well, at the average dose of
31.3 mg/day. Similarly, in the NSBBs+EBL group, propranolol was the most used beta-blocker (70.5%) at
the average dose of 45.8 mg/day; nadolol was used in the 11.4% of patients at the average dose of 44
mg/day; and carvedilol was used in 18.1% of patients at the average dose of 25 mg/day).
During the first 30 months of follow-up, 9 (16.1%) patients in the NSBBs only group, and 6 (13.3%) in the
NSBBs+EBL group underwent liver transplantation; P=NS.
Variceal Bleeding
During the follow-up period of 30 months, bleeding from varices occurred in 10 patients in the group
treated with NSBBs alone and in 2 patients who underwent also EBL. Compared to patients treated only
with NSBBs, in patients treated also with EBL, the 30‐month probability of variceal bleeding (29.1% vs
5.1%; P =0.036) was significantly reduced (Figure 1).
Multivariate analysis was not performed to assess risk factors for bleeding, considering the very low
number of bleedings in the NSBBs+EBL group and that none of the basal characteristics of patients
shown in Table 1 was found to be associated with the risk of bleeding.
Survival
During the first 30 months of follow-up, 18 patients in the NSBBs only group and 13 in the NSBBs + EBL
group died. Comparing the two groups by the Kaplan-Meier method, the 30‐month probability of survival
was similar (59.6% in patients treated only with NSBBs, 65.7% in patients treated also with EBL; P = 0.61)
(Figure 2).
On multivariate analysis, age (HR 1.07, P<0.001) and MELD-Na > 14 (HR 5.36, P<0.001) were found to be
independent predictors of mortality, while treatment with EBL was found to be a weak protective factor
for mortality (HR 0.47, P=0.044) (Table 2 and 3).

Discussion
Amongst the complications of cirrhosis, acute variceal bleeding is one the most feared, as it is sudden,
requires an intensive and prompt medical intervention and is charged with a variety of serious
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complications and a high mortality [9] [10]. Thus, significant efforts have been made during the past
decades to evaluate the best prophylactic strategy. The latest guidelines recommend the use of NSBBs
for patients with small varices and either NSBBs or EBL for patients with medium/large varices. Medical
and endoscopic therapy are equivalent in preventing the first bleeding episode [11], and a few trials have
evaluated the effect of the combination therapy compared to monotherapy. In 2005 Sarin et al
randomized patients to receive EBL plus propranolol or EBL alone: during a follow-up period of 12
months, a non-significant difference in the actuarial probability of bleeding and bleed-related deaths was
observed in the two groups [12]. Similarly, a retrospective study showed that adding NSBBs to EBL for
primary prophylaxis did not modify bleeding rate nor mortality at 16 months. Besides, the two groups of
patients were compared to another group of patients with cirrhosis treated with NSBBs only, from a
previous study from the same Centre, and again no difference in bleeding rate or mortality was found
[13]. On the other hand, another retrospective study [14] comparing bleeding rate and mortality in 504
cirrhotic patients with cirrhosis followed-up for a long period (mean 82 months) found that patients with
propranolol plus EBL had a lower probability of first variceal bleeding with no difference in mortality
compared to the ones in propranolol only regimen. It must be considered, though, that in this study the
mean dose of propranolol administered was quite low, so the benefit of adding EBL to the NSBBs in terms
of bleeding could result from an underlying inadequate beta-blocking.
According to international guidelines, once that a patient has started medical therapy, endoscopic
screening is no more necessary [4], and no previous data have evaluated the possible benefits of adding
EBL to the NSBBs regimen when an increased bleeding risk of the varices has been observed during the
endoscopic follow-up of patients with cirrhosis. Therefore, the aim of this study was to evaluate if
patients with worsening varices, defined as an increase in variceal size and the development of red signs,
benefit, in terms of bleeding and survival, from adding EBL to the ongoing primary prophylactic treatment
with NSBBs.
Interestingly, in our study, in patients treated only with NSBBs, the risk of first bleeding episode from
varices during follow-up was similar to the one showed in the meta-analysis by D'Amico et al [15]. In the
EBL plus NSBBs group, the number of bleeding episodes at 30 months was significantly lower than in
NSBBs only group, while the survival rate was almost similar in the two groups, although a slight benefit
in the NSBBs plus EBL group was observed at the multivariate analysis. The discrepancy between the
prevalence of these two events in the two groups may be explained by a low rate of bleeding-related
deaths due to a management of acute variceal bleeding optimized according to international guidelines,
with services of urgent endoscopy available 24 hours a day, 7 days a week. If prospective randomized
multicentric studies would confirm these data, these new insights could lead to a novel approach to the
endoscopic follow-up and the subsequent treatment for primary prophylaxis of variceal bleeding in
patients with cirrhosis.
Our study has limitations. The main one is that it was conducted retrospectively, and the decision to
administer either NSBBs alone or NSBBs plus EBL depended on the choice of each single clinician.
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Secondly, our study is monocentric and includes a relatively small group of patients. Moreover, the costeffectiveness of this diagnostic and therapeutic approach has not been evaluated.
In conclusion, our study shows that a strategy to implement the primary prophylaxis of oesophageal
varices in patients with liver cirrhosis, adding EBL to NSBBs when at endoscopic control varices show an
increased haemorrhagic risk, is effective in reducing the probability of first bleeding and might be
effective in reducing mortality as well. If this benefit will be eventually confirmed in randomized studies, it
will be necessary to re-evaluate the timing for periodic endoscopic screening of patients with cirrhosis
and varices, which, at the present time, is not recommended once the patient has an ongoing primary
prophylaxis with NSBBs.
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Table 1
Demographic, clinical and laboratory features of analysed patients
according to treatment; CTP, Child-Turcotte‐Pugh; HCC, hepatocellular
carcinoma; HE, hepatic encephalopathy; HRS, hepatorenal syndrome;
MELD-Na, model for end‐ stage liver disease.
Feature

Standard

Ligation

p

Age, years

58.6 ± 14.2

58.5 ± 10.4

0.97

Sex, male/female

34/22

33/12

0.18

Etiology, alcoholic/viral/other

19/29/8

15/22/8

0.89

Serum albumin, g/L

34.7 ± 5.7

35.5 ± 5.2

0.47

Serum total bilirubin, µmol/L

35.4 ± 35.7

32.0 ± 28.7

0.60

INR

1.27 ± 0.2

1.3 ± 0.2

0.30

Serum creatinine, µmol/L

85.3 ± 62.3

80.8 ± 21.8

0.65

CTP score

7.1 ± 1.8

7.3 ± 1.9

0.59

MELD-Na score

12.0 ± 4.7

13.0 ± 3.4

0.23

HCC/not HCC

7/49

8/37

0.46

Ascites/not ascites

18/38

16/29

0.72

HE/not HE

3/53

1/44

0.42

Table 2
Estimated sHR for the mortality by a Fine and Gray regression
model.
Coefficient for death event

sHR

95% CI

p-value

Age

1.07

1.03–1.10

< 0.001

Etiology Alcoholic

1 (ref.)

Etiology Viral-Mixed

1.98

0.90–4.35

0.090

Etiology Other

0.43

0.06–3.09

0.403

MELD-Na [< 9]

1 (ref)

MELD-Na [9–14]

1.57

0.56–4.40

0.391

MELD-Na [> 14]

5.36

2.03–14.1

< 0.001

Treatment NSBB only

1 (ref.)

Treatment NSBB + EBL

0.47

0.22–0.98

0.044
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Table 3
Terms sequentially included in the Fine and Gray regression
model.
Covariate

Num.obs

logLik

Df.t

AIC

AIC diff

Null model

95

-132.67

0

265

0.00

Age

95

-126.98

1

256

-9.38

Etiology

95

-124.34

3

255

1.28

MELD-Na

95

-119.34

5

249

-5.99

Treatment

95

-117.56

6

247

-1.56

Figures

Figure 1
Bleeding rate in the NSBBs only group and in the NSBB+EBL group
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Figure 2
Survival rate in the NSBB only group and in the NSBB+EBL group
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