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Objective: to compare the effects of nonselective beta-blockers (NSBB) and endoscopic variceal ligation (EVL) 
on patient survival, ascites dynamics, and development of acute kidney injury (AKI) during primary prevention 
of bleeding from the esophageal varices and cardia in patients with decompensated cirrhosis on the liver trans-
plant waiting list (LTWL). Materials and methods. A retrospective comparative study of the clinical data of 
patients with severe ascites and esophageal varices without a bleeding history at the time of their inclusion in 
the LTWL was performed. Group 1 patients (n = 84) were prescribed NSBB, alpha and beta-adrenoblockers in 
order to prevent bleeding and reduce progression of decompensated cirrhosis. Group 2 patients underwent EVL. 
Results. Demographic, laboratory and instrumental parameters of patients in the compared groups had no sig-
nificant differences. In both groups, there were no significant differences between the indicators of severity of 
liver lesions (MELD-Na, Child–Turcotte–Pugh), frequency of severe ascites, frequency of varicose nodes grades 
2–3. At follow-up, bleeding developed in 22 patients (13.25%) – 13 patients in the NSBB group and 9 patients 
in the EVL group (15.47% and 10.97%, respectively, p > 0.05). Patient survival was significantly higher in the 
EVL group than in the NSBB group. Incidence of refractory ascites, number of patients with grade 3 ascites, and 
AKI stages 2–3 in the NSBB group, were significantly higher (p < 0.05) than in the EVL group. MELD-Na was 
the independent predictor of mortality in the EVL group, while low mean arterial pressure (mAP) and presence 
of AKI were those for patients receiving NSBB. Conclusion. NSBB and EVL are effective methods of primary 
prevention of bleeding. Mortality rate, number of patients with refractory ascites and severe ascites, and number 
of patients with AKI stages 2–3 were higher in the NSBB group than in the EVL cohort. In EVL patients, the 
independent predictor of death was MELD-Na, while in NSBB patients, the independent predictors of mortality 
were low mAP and presence of AKI.
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inTrODucTiOn
NSBB and EVL are means of curbing the progression 

of decompensated cirrhosis after occurrence of the first 
decompensating event, most often ascites [1, 2]. The term 
“progression of decompensated cirrhosis” was introdu-
ced into clinical practice by the International Consensus 
on the Diagnosis, Treatment and Prevention of Cirrhosis 
Complications (Baveno VII) [3]. According to the au-

thors of the Consensus, the term “progression of decom-
pensated cirrhosis” implies the presence of a prognostic 
stage characterized by a higher patient mortality than in 
the first episode of decompensation [3]. Several factors 
are considered as drivers of progression of decompensa-
ted cirrhosis: variceal bleeding (VB) or gastric bleeding 
(GB), diuretic-resistant ascites or a significant increase in 
the clinical severity of ascites, manifestations of hepatic 
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encephalopathy (HE) [3]. Measures to prevent progres-
sion of decompensated cirrhosis include prophylaxis of 
the first bleeding episode in patients with varices at low 
or high risk of VB or GB. Baveno VII experts prioritize 
traditional NSBB or carvedilol. In cases of intolerance 
or contraindications to the use of this class of drugs, 
an interventional procedure – EVL – is recommended. 
Despite the relative effectiveness of primary prevention 
of bleeding in patients with ascites, the first episode of 
decompensated cirrhosis is an indication for inclusion 
in the LTWL [3]. In all transplant systems in Europe, 
USA, Russia, etc. there is a gap between the number of 
LTWL patients and the number of LT performed. This 
is proportionally related to increased decompensated 
cirrhosis and, accordingly, indications for LT [1, 3] on 
one hand, and organ shortages [4–6] on the other hand. 
Increased LTWL time causes further decompensation 
due to the risk of recurrent events (bleeding, diuretic-
resistant ascites, development of manifest HE, etc.). In 
this regard, therapeutic measures aimed at preventing 
further decompensation and, accordingly, at preserving 
the life of this group of patients, are extremely relevant 
[3, 7].

Ascites is the most common decompensating event 
in cirrhosis, and it is associated with high morbidity and 
mortality rates [8, 9]. After the development of ascites, 
further decompensating events in cirrhosis may develop, 
which are subclassified as ascites-related (spontaneous 
bacterial peritonitis, dilutional hyponatremia and acute 
liver injury [10–12]), or ascites-unrelated (VB and HE 
[13]), which complicate the clinical course of the disease 
[9, 13].

MaTerialS anD MeThODS
The comparative retrospective study included 166 ca-

ses with decompensated cirrhosis who were included in 
the LTWL between 2016 and 2022.

Inclusion criteria: ascites of varying severity, no 
variceal bleeding prior to inclusion in the LTWL, ab-
stinence for at least 3 months (confirmed by addiction 
specialists) prior to inclusion in the list for patients with 
alcohol-related cirrhosis, virus-related cirrhosis (hepati-
tis B virus (HBV)- or hepatitis C virus (HCV)-associated 
etiology), cirrhosis of mixed etiology (virus-related and 
alcohol-related), cirrhosis classes B and C according to 
the Child–Turcotte–Pugh (CTP) classification.

Exclusion criteria: patients with any tumors, inclu-
ding hepatocellular cancer, accompanied by ascites, HE 
grade 2 and above, any infections, portal vein throm-
bosis, renal dysfunction at the time of inclusion in the 
study, refractory ascites, contraindications to NSBB (bra-
dyarrhythmia, bronchial asthma, obstructive pulmonary 
disease), and diabetes mellitus.

Group 1 included 84 patients and group 2 had 82 pa-
tients. Both groups of patients with ascites, as the first 
episode of the beginning phase of decompensated cirrho-

sis, were included in the LTWL. Patients from the first 
group with signs of high risk of first VB received NSBB 
or carvedilol for primary prophylaxis. Group 2 patients 
underwent EVL for the same purposes due to intolerance 
and/or contraindications to NSBB or carvedilol.

Concurrently, we investigated the survival rates 
among patients who received NSBB or underwent EVL 
during primary prophylaxis of bleeding in those with 
decompensated cirrhosis included in the LTWL (pri-
mary endpoint of the study) and determined the effect 
of NSBB and EVL on the dynamics of ascites and AKI 
during primary prevention of bleeding in patients with 
decompensated cirrhosis included in the LTWL (secon-
dary endpoint of the study).

All data, including demographic, clinical, and la-
boratory parameters, were obtained from a permanent, 
continuously updated electronic database of patients who 
were under follow-up after their inclusion in the LTWL, 
after approval of the study by the Local Ethics Com-
mittee, Center for Surgery and Donation Coordination, 
Rostov Regional Clinical Hospital.

Clinical and biochemical blood tests, hemostasis 
parameters, calculation of MELD-Na scores and liver 
injury class according to CTP were repeated at 3-month 
intervals where the patients’ condition was stable.

Where patients’ condition was stable, abdominal ul-
trasound was carried out every 6 months (of waiting for 
LT) after the patients’ initial examination.

In all patients, esophagogastroduodenoscopy (EGD) 
was performed to screen for varices with high risk of 
VB. The Baveno VI [14] and World Gastroenterology 
Association (WGO) [15] guidelines were used to identify 
patients with varices requiring urgent therapy (medium 
and large varices).

The severity of ascites in patients included in the stu-
dy was determined according to the International Ascites 
Club criteria [16]. To diagnose AKI, we used the crite-
ria proposed by the experts of the International Kidney 
Disease Improving Global Outcomes (Kidney Disease 
Improving Global Outcomes), modified by experts from 
the International Ascites Club [17, 18].

Mean arterial pressure (mAP) was determined by the 
formula: mAP = (DP) + 1/3(SP – DP), where SP is systolic 
pressure, and DP is diastolic pressure [19].

In order to prevent “further decompensation”, we per-
formed primary prophylaxis of VB using the traditional 
NSBB (propranolol, nadolol) and carvedilol. Propranolol 
was initiated at a starting dose of 40 mg/day, with a ma-
ximum dose of 240 mg/day; nadolol was 40 mg/day and 
80 mg/day, respectively. The starting dose of carvedilol 
was 6.25 mg/day and the maximum dose was 25 mg/
day. Heart rate, SP, DP and mAP were monitored in all 
patients using these drugs. Drug doses were adjusted 
whenever these parameters decreased.

A multi-band ligation kit was used to perform EVL. 
EGD was performed under sedation for this purpose. 
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EVL began at the gastroesophageal junction and pro-
ceeded proximally. Typically, 2 to 4 rubber ligatures 
were used depending on the size of varices. A repeat 
EVL was performed 4 weeks after the first, and subse-
quent EVLs were repeated until all varices, subject to 
emergency treatment criteria [14, 15], were obliterated. 
After achieving the result (obliteration of esophageal 
varices), control EGDs were performed at 3-month in-
tervals. Where there are recurrences (appearance of new 
varices), repeat EVL was performed.

Patients in both groups received diuretics; paracen-
tesis was performed in patients with diuretic-resistant 
ascites. Patients with AKI stage 2–3 were considered as a 
priority group for priority LT. During the waiting period 
for LT, patients with AKI stage 2–3 were discontinued 
from diuretics and received intravenous infusions of al-
bumin and terlipressin.

According to the guidelines for the treatment of pa-
tients with HBV- and HCV-associated cirrhosis who are 
waitlisted for LT, antiviral therapy with nucleoside al-
ternatives and a combination of direct-acting antivirals 
was performed, respectively [20].

The obtained data were analyzed using IBM SPSS 
Statistics (version 23). The type of distribution of the 
obtained variables of sample indicators (normal and non-
normal distribution) was determined by calculating the 
Kolmogorov–Smirnov test. In the case of normal distri-
bution, the variables were presented as arithmetic mean 
(M) with determination of standard deviation (SD); si-
gnificance of differences between compared values was 
determined by Student’s t-test. In the case of non-normal 
distribution, variables were expressed by means of me-
dian (Me) and interquartile range (IQR, interval between 
the 75th and 25th percentiles of the data). To determine 
the significance of differences between variables, the fol-
lowing nonparametric criteria were used: Wilcoxon test 
for pairwise comparisons of dependent variables, Mann–
Whitney U test and Pearson’s Chi-square for comparison 
of independent variables. Frequency and proportion (%) 
analysis was used to compare qualitative parameters. The 
p value <0.05 was accepted as the criterion of statisti-
cal significance between compared parameters. Patient 
survival in the compared groups was determined by the 
Kaplan–Meier method. The significance of differences 
between compared curves was determined by calculating 
the logarithmic test [Log-Rank (Mantel-Cox)].

To determine the probability of an event depending 
on the values of independent variables (risk factors or 
predictors), we used a binary logistic regression me-
thod with stepwise removal of insignificant predictors 
by the backward elimination (Wald) method. To assess 
the quality of the regression model (predictive ability), 
the ROC (Receiver Operating Characteristic) curve was 
plotted and the area under the ROC curve (AUC) was 
calculated. The null hypothesis was that the AUC ROC 
curve did not differ from 0.5. The Mantel–Haenszel odds 

ratio (OR) was used to assess the association between 
the tested outcome and the risk factor, and the 95% con-
fidence interval (CI) for this indicator was determined. 
A comparative assessment of accumulated risks in the 
groups was performed using a mathematical model of 
proportional risks (Cox regression). The risk of occur-
rence of the test event (HR, hazard ratio) was calculated 
with determination of 95% confidence interval (CI) for 
this indicator.

reSulTS
Data on demographic, clinical, laboratory parameters, 

indices (MELD-Na, CTP) in the groups of patients who 
received NSBB (n = 84) or underwent EVL (n = 82) 
during LTWL stay are presented in Table 1 and Table 2.

As can be seen from the tables presented, the de-
mographic, laboratory and instrumental parameters of 
patients with decompensated cirrhosis in the compared 
groups had no significant differences. In both groups of 
patients included in the LTWL, there were no significant 
differences between the severity of liver injury represen-
ted by MELD-Na score and CTP class.

There were no significant differences in the pattern 
of etiology (virus-related, alcohol-related, mixed) in 
the compared groups of patients with decompensated 
cirrhosis. In patients enrolled in LTWL, grade 2 ascites 
prevailed without significant differences between the 
groups; the incidence of grade 3 ascites was also compa-
rable in the compared groups (p > 0.05). Grade 2 varices 
prevailed in both groups without significant differences 
between groups (p > 0.05). There were also no significant 
differences (p > 0.05) in the incidence of grade 3 varices 
among the compared groups of patients.

During the follow-up period up to 18 months of 
LTWL stay, VB developed in 22 patients (13.25%) – 
13 patients in NSBB group and 9 in EVL group (15.47% 
and 10.97%, respectively, p > 0.05).

During the LT wait period, 53 patients (31.92%) died 
in both groups: 36 patients in the NSBB-treated group 
and 17 patients in EVL group (42.85% and 20.73%, 
respectively, p < 0.05). Thus, patient survival was sig-
nificantly higher in EVL than in NSBB group, as deter-
mined by the Kaplan–Meier method (Log Rank = 0.004) 
(Fig. 1).

While waiting for LT during 18 months of follow-up, 
both patient groups developed refractory ascites (20 pa-
tients, 10.75%). The frequency of refractory ascites in 
NSBB group was significantly higher (p < 0.05) than in 
EVL group (Table 3). The number of patients with grade 
3 ascites and AKI stages 2–3 increased in NSBB group 
compared to EVL group during the mentioned LTWL 
stay period (Table 3).

To search for possible risk factors for death and pre-
dictors influencing mortality, a comparative analysis was 
performed in the groups of deceased and survivors at 
the time of follow-up, who received NSBB in LTWL 
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or underwent EVL. Using the binary logistic regression 
method with stepwise removal of insignificant predictors 
by the backward Wald exclusion method, we were able 
to identify significant predictors of mortality (Table 4).

As shown in Table 4, MELD-Na, CTP class, platelet 
and leukocyte counts were significant predictors of mor-
tality in EVL group. To test the suitability of the regres-

sion model for predicting the risk of waitlist mortality, 
ROC analysis of the identified predictors was performed 
to obtain ROC curves and calculate the area under them 
(AUC) (Table 5 and Fig. 2).

From Table 5 and Fig. 2, it can be concluded that the 
predictors included in the regression model (MELD-Na, 
platelet and leukocyte counts) significantly affect waitlist 

Table 1
Comparative characteristics of the indicators in the NSBB and ELV groups (normal and non-normal 

distribution)
Indicator NSBB (n = 84)

M ± SD
EVL (n = 82)

M ± SD
Statistical significance

Normal distribution (М ± SD)
Age 51.36 ± 11.43 49.57 ± 11.98 p > 0.05
Hemoglobin (g/L) 110.57 ± 24.18 114.57 ± 25.83 p > 0.05
Leukocytes (×109/L) 3.25 ± 0.67 3.19 ± 0.79 p > 0.05
Platelets (×109/L) 79.87 ± 32.75 75.67 ± 35.39 p > 0.05
Plasma albumin (g/L) 38.78 ± 4.67 36.23 ± 4.25 p > 0.05
MELD-Na 22.12 ± 4.57 21.49 ± 5.21 p > 0.05
mAP (mmHg) 76.35 ± 21.54 77.54 ± 24.35 p > 0.05
SP (mmHg) 111.15 ± 29.34 109.56 ± 31.05 p > 0.05
DP (mmHg) 62.21 ± 19.31 67.54 ± 18.57 p > 0.05

Non-normal distribution (Ме; IQR)
INR 2.02 (1.59–2.43) 1.90 (1.81–2.18) p > 0.05
Bilirubin (μmol/L) 69.0 (57.5–108.5) 65.0 (53.00–105.00) p > 0.05
Creatinine (μmol/L) 92.0 (68.55–120.5) 88.0 (63.5–119.5) p > 0.05
Na (mmol/L) 137.5 (118.5–149.5) 134.5 (104.5–170.5) p > 0.05

Table 2
Comparative characteristics of indicators (sex, etiology of cirrhosis, severity of ascites, severity 

of esophageal varices, class of cirrhosis) in the NSBB and ELV groups
Indicator NSBB (n = 84)

(%)
EVL (n = 82)

(%)
Statistical significance

Male 62 (73.81%) 63 (76.83%) p > 0.05
Virus-related cirrhosis
Alcohol-related cirrhosis
Cirrhosis of mixed etiology

49 (58.33%)
25 (29.77%)
10 (11.90%)

47 (57.32%)
27 (32.92%)
8 (9.76%)

p > 0.05
p > 0.05
p > 0.05

Ascites, grade 2
Ascites, grade 3

62 (73.81%)
22 (26.19%)

63 (76.83%)
19 (23.17%)

p > 0.05
p > 0.05

Esophageal varices, grade 2
Esophageal varices, grade 3

59 (70.24%)
25 (29.76%)

57 (69.51%)
25 (30.49%)

p > 0.05
p > 0.05

CTP class B
CTP class C

5 (5.95%)
79 (94.05%)

7 (8.54%)
75 (91.46%)

p > 0.05
p > 0.05

Table 3
Comparative characteristics of indicators in the NSBB and ELV groups 18 months since start of the study

Indicator NSBB (n = 84)
(%)

EVL (n = 82)
(%)

Statistical significance

Refractory ascites 16 (19.05%) 4 (4.88%) p < 0.05
Ascites, grade 2
Ascites, grade 3

24 (28.57%)
44 (52.38%)

56 (68.29%)
22 (26.83%)

p < 0.05
p < 0.05

AKI, stage 1
AKI, stage 2
AKI, stage 3

6 (7.14%)
13 (15.48%)
11 (13.10%)

4 (4.88%)
2 (2.44%)
3 (3.66%)

p > 0.05
p < 0.05
p < 0.05
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Fig. 1. Patient survival in the EVL and NSBB groups (Kaplan–Meier estimate with Log-Rank test)

Table 4
Variables in the binary logistic regression equation

Variable B Root mean 
square error

Wald p-value Exp (B) 95% CI for Exp (B)
Lower bound Upper bound

MELD-Na 0.080 0.041 3.874 0.049 1.083 1.000 1.173
Platelets –0.012 0.006 3.952 0.047 0.988 0.976 1.000
Leukocytes –1.130 0.280 16.261 0.001 0.323 0.187 0.560
CTP class 1.723 0.767 5.051 0.025 5.601 1.247 25.163
Constant 1.374 1.563 0.773 0.379 3.950
Note. Independent variables (creatinine and albumin levels) whose values were not significant (p > 0.05) are not shown in the 
table.

Table 5
Characteristics of the predictive value of the resulting model

Variables Area under 
the curve

Standard error Asymptotic 
significance

Asymptotic 95% CI
Lower bound Upper bound

MELD-Na 0.737 0.042 <0.001 0.655 0.818
CTP class 0.476 0.040 0.569 0.398 0.555
Platelets 0.288 0.037 <0.001 0.214 0.361
Leukocytes 0.225 0.033 <0.001 0.160 0.289

mortality at 18 months. At the same time, MELD-Na is 
an independent predictor of mortality.

Since the AUC ROC values for leukocyte and platelet 
counts and CTP class were below 0.5, these indicators 
were excluded from the analysis due to their unsuitability 
for use as independent predictors in the mathematical 
model.

The Mantel–Haenszel OR for mortality in EVL group 
if the MELD-Na score at LTWL inclusion was >25 was 
2.077 (95% CI 1.562–2.92); if MELD-Na ≤25, the OR 
was 0.238 (95% CI 0.155–0.365); p < 0.0001.

To clarify the association between NSBB, AKI and 
waitlist mortality, we used Cox proportional hazards 
mathematical regression model with calculation of risk 
of death (HR) and determination of 95% confidence in-
terval (CI).

As shown in Table 6, two independent risk factors, 
mAP score and AKI (HR = 2.220; p = 0.001; 95% CI 
[0.890–5.534] and HR = 4.601; p = 0.005; 95% CI 
[1.747–11.163], respectively), significantly influenced 
mortality rates in NSBB group.
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DiScuSSiOn
Introduction of the main provisions of the Baveno VII 

Consensus into clinical practice led to a change in the 
way portal hypertension (PH) is treated. The main task 
was not to control the course (treatment) of ascites, but 
to prevent “progression of decompensated cirrhosis” (i.e. 
influence on the mechanisms of cirrhosis progression) 
and reduce patient mortality [3].

We found that when primary prophylaxis of blee-
ding in patients with decompensated cirrhosis included 
in the LTWL, survival was significantly higher in the 
group of patients who underwent EVL than in the NSBB 
group. This difference was due to a higher mortality rate 
in NSBB group compared to EVL group (42.85% and 
20.73%, respectively, p < 0.05).

Similar results to our work were obtained in a ran-
domized clinical trial (RCT) that included patients with 
severe ascites and varices requiring primary prevention 
of bleeding. It was shown that the survival rate of pa-
tients treated with NSBB (propranolol) was lower than 
in the EVL group (76.0% and 89.7%, respectively, p = 
0.02) [21].

In another study involving two groups of patients 
with compensated cirrhosis (with and with no NSBB), 
NSBB was found to improve patient survival at up to 
3 years of follow-up [22]. In particular, the use of NSBB 
resulted in increased survival in the group of patients 
awaiting LT compared to patients not receiving these 
drugs (HR: 0.319, 95% CI: 0.120–0.848; p = 0.022). 
However, compared with our study and the RCT cited 
above [21], most patients had compensated cirrhosis 
in this study and a relatively low MELD score (51.1%, 
CTP class A, MELD: 12.1 ± 3.8). In our study, CTP 
grade C was dominant among patients in both groups 
(94.05% and 91.46%, respectively), MELD scores also 
had a higher gradation (22.12 ± 4.57 and 21.49 ± 5.21, 
respectively).

In our study, both methods of primary prevention of 
bleeding were quite effective, as evidenced by the low 
incidence of VB during an 18-month follow-up period.

Previously, we obtained similar results comparing 
NSBB and EVL for primary prevention of VB at follow-
up periods ranging from 1 month to 36 months in the 
LTWL [23]. Similar results to our data were obtained 
by Singh et al. [21]. The RCT authors found that the 

Table 6
Variables in the Cox regression equation (proportional hazards model)

Variable B Root mean 
square error

Wald p-value Exp (B) 95% CI for Exp (B)
Lower Upper

Leukocytes –0.629 0.201 9.843 0.053 0.533 0.360 0.790
Creatinine 0.005 0.004 1.630 0.202 1.005 0.997 1.012
mAP 0.797 0.032 2.926 0.001 2.220 0.890 5.534
MELD-Na 0.036 0.046 0.602 0.438 1.037 0.360 0.790
AKI 1.723 0.767 5.051 0.005 4.601 1.747 11.163

Fig. 2. ROC curves of predictors of mortality during LTWL stays of up to 18 months in EVL subjects
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incidence of VB when comparing NSBB group and EVL 
group was 7.5% and 2.5%, respectively, p = 0.13.

Pérez-Ayuso et al. [24] showed no significant dif-
ferences in the incidence of bleeding when comparing 
NSBB (propranolol) and EVL used in primary prophy-
laxis of VB.

Wei et al. [25] found NSBB (carvedilol) and ELV to 
have equal efficacy in primary prophylaxis of bleeding 
at 6, 12, 18 and 24 months of follow-up.

Pfisterer et al. [26] found no significant differences 
between the efficacy of NSBB (propranolol, carvedilol) 
and EVL in primary prophylaxis of VB at up to 3 years 
follow-up period. The study authors showed that blee-
ding rates at 1 year for NSBB and EVL were 7.5% and 
9.9%, respectively, (p > 0.05); at 2 years, 15.5% and 
16.7%, respectively (p > 0.05); and after three years, 
18% and 19.7%, respectively (p > 0.05).

We found that both compared groups developed re-
fractoriness to the current therapy for ascites, the inci-
dence of which was significantly higher in NSBB pati-
ents than in EVL group. In addition, the proportion of 
patients with grade 3 ascites increased in NSBB cohort.

Singh et al. [21] also noted a significant increase in the 
proportion of patients with worsening ascites in NSBB 
(propranolol) group compared to EVL group (15% and 
5%, respectively, p = 0.03), as well as an increase in the 
proportion of patients who developed diuretic-resistant 
ascites (13.7% and 3.7%; respectively, p = 0.02).

We also found that over the 18-month LTWL stay, 
the proportion of patients with stage 2–3 AKI signifi-
cantly increased in those receiving NSBB compared to 
the EVL-treated group.

An increase in the proportion of patients with AKI 
while receiving NSBB compared to patients receiving 
EVL was noted in the work of Singh et al. [21]. AKI was 
diagnosed in 26.2% of cases for NSBB and in 12.5% of 
cases for EVL, p = 0.02.

Lai et al. [27] showed that the use of NSBB in pati-
ents undergoing LTWL was associated with stage 2 AKI 
(HR = 1.8; 95% CI 1.26–2.57) in patients with decom-
pensated cirrhosis (CTP grade C). The authors concluded 
that in patients with decompensated cirrhosis awaiting 
LT, the use of NSBB is undesirable because it is associ-
ated with a high risk of AKI.

We found that MELD-Na score is an independent 
predictor of mortality in patients undergoing EVL. It 
was shown that the risk of mortality in this category of 
patients (Mantel–Haenszel OR) depends on MELD-Na 
score. If MELD-Na score >25, the Mantel–Haenszel OR 
is 2.077 (95% CI 1.562–2.92), and if MELD-Na score 
<25, mortality risk is significantly lower (OR = 0.238 
(95% CI 0.155–0.365); p < 0.0001.

Our findings about MELD-Na as an independent pre-
dictor of LTWL mortality are confirmed by Sinh et al. 
[21], who obtained similar results. Lai et al. [27] found 
that the risk of mortality in patients with cirrhosis, CTP 

class, awaiting LT was associated with NSBB (HR = 
1.45; 95% CI 1.03–2.03).

We showed, using a mathematical Cox proportional 
hazards regression model, that two independent risk fac-
tors determine the development of mortality while taking 
NSBB: mAP score and AKI (HR = 2.220; p = 0.001; 
95% CI [0.890–5.534] and HR = 4.601; p = 0.005; 95% 
CI [1.747–11.163], respectively).

In addition to the MELD-Na score, mAP <82 mmHg 
was also considered an independent risk factor for mor-
tality, which is supported by our study [21].

In another study, multivariate analysis showed that the 
presence of ascites (HR: 3.901, 95% CI: 1.352–11.251; 
p = 0.012) and pre-existing renal impairment (HR: 4.315, 
95% CI: 1.054–17.672; p = 0.012) were independent risk 
factors for AKI with NSBB in a cohort of patients with 
cirrhosis and varices requiring therapy [22].

In a prospective study, Sersté et al. [28] showed that 
NSBB was associated with lower mAP compared with 
the group of patients who did not receive these drugs 
(78 ± 3 mmHg and 87 ± 5 mmHg, respectively, p < 
0.0001). Among patients taking NSBB during 168 days 
of follow-up, 89.6% (95%CI, 74.9–95.9%) developed 
AKI, compared with 50.4 (95%CI: 39.0–60.7) in patients 
not taking NSBB; p = 0.0001). In a multivariate analysis, 
the authors found independent predictors of AKI: high 
MELD score and NSBB. Ngwa et al. concluded that pa-
tients who took NSBB were more likely to develop AKI 
within a 90-day period than patients who did not take 
these drugs (22% and 11%, respectively, p = 0.048) [29].

cOncluSiOn
Receiving NSBB and performing EVL in patients 

with cirrhosis, varices and ascites are effective methods 
of primary prevention of VB.

At the same time, mortality rates in patients receiving 
NSBB while waiting for LT was higher than in the group 
of patients undergoing EVL.

In NSBB group, there was an increased number of ca-
ses of diuretic-resistant ascites compared to EVL group, 
and there was an increased number of patients with more 
severe ascites.

In addition, the proportion of patients with AKI sta-
ges 2–3 in the group of patients who received NSBB 
during 18 months of LTWL stay increased significantly 
compared to EVL group.

MELD-Na score is an independent predictor of 
mortality in EVL patients. The risk of mortality (Man-
tel–Hentzel OS) in this category of patients depends on 
MELD-Na score.

Two independent risk factors determine mortality 
rates in patients who took NSBB: low mAP and presence 
of AKI.

The authors declare no conflict of interest.



37

CLINICAL TRANSPLANTOLOGY

referenceS
1. D’Amico G, Bernardi M, Angeli P. Towards a new defini-

tion of decompensated cirrhosis. J Hepatol. 2022; 76 (1): 
202–207. doi.org/:10.1016/j.jhep.2021.06.018.

2. D’Amico G, Perricone G. Prediction of Decompensation 
in Patients with Compensated Cirrhosis: Does Etiology 
Matter? Curr Hepatology Rep. 2019; 18: 144–156. doi.
org/10.1007/s11901-019-00473-1.

3. De Franchis R,  Bosch  J, Garcia-Tsao G, Reiberger  T, 
Ripoll C. Baveno VII Faculty. Baveno VII – Renewing 
consensus in portal hypertension. J Hepatol. 2022; 76 
(4): 959–974. doi.org/10.1016/j.jhep.2021.12.022.

4. Kwong  AJ,  Ebel  NH,  Kim  WR,  Lake  JR,  Smith  JM, 
Schladt DP et al. OPTN/SRTR 2020 Annual Data Re-
port: Liver. Am  J  Transplant. 2022 Mar; 22 Suppl 2: 
204–309. doi: 10.1111/ajt.16978.

5. Toniutto  P,  Zanetto  A,  Ferrarese  A,  Burra  P. Current 
challenges and future directions for liver transplantati-
on. Liver  Int. 2017; 37 (3): 317–327. doi.org/:10.1111/
liv.13255.

6. Gautier SV, Khomyakov SM. Organ donation and trans-
plantation in the Russian Federation in 2021. 14th Re-
port from the Registry of the Russian Transplant Society. 
Russian  Journal  of  Transplantology  and Artificial  Or-
gans. 2022; 24 (3): 8–31. doi.org/10.15825/1995-1191-
2022-3-8-31.

7. Korobka  VL,  Pasechnikov  VD,  Korobka  RV,  Pak  ES, 
Shapovalov AM. Use of endoscopic band ligation alone 
and in combination with nonselective beta blockers for 
prevention of variceal bleeding in ascites patients on the 
liver transplant waiting list. Russian  Journal  of Trans-
plantology and Artificial Organs. 2022; 24 (3): 42–50. 
(In Russ.). doi.org/10.15825/1995-1191-2022-3-42-50.

8. D’Amico G, Pasta L, Morabito A, D’Amico M, Caltagi-
rone M, Malizia G et al. Competing risks and prognostic 
stages of cirrhosis: a 25-year inception cohort study of 
494 patients. Aliment  Pharmacol  Ther. 2014 May; 39 
(10): 1180–1193. doi: 10.1111/apt.12721.

9. Balcar L, Tonon M, Semmler G, Calvino V, Hartl L, In-
cicco S et al. Baveno Cooperation: an EASL consorti-
um. Risk of further decompensation/mortality in patients 
with cirrhosis and ascites as the first single decompen-
sation event. JHEP Rep. 2022 Jun 3; 4 (8): 100513. doi: 
10.1016/j.jhepr.2022.100513.

10. Cárdenas  A,  Ginès  P,  Uriz  J,  Bessa  X,  Salmerón  JM, 
Mas  A  et  al. Renal failure after upper gastrointestinal 
bleeding in cirrhosis: incidence, clinical course, predic-
tive factors, and short-term prognosis. Hepatology. 2001 
Oct; 34 (4 Pt 1): 671–676. doi: 10.1053/jhep.2001.27830. 
PMID: 11584362.

11. Fasolato S, Angeli P, Dallagnese L, Maresio G, Zola E, 
Mazza  E  et  al. Renal failure and bacterial infections 
in patients with cirrhosis: epidemiology and clinical 
features. Hepatology.  2007 Jan; 45 (1): 223–229. doi: 
10.1002/hep.21443.

12. Planas R, Montoliu S, Ballesté B, Rivera M, Miquel M, 
Masnou H et al. Natural history of patients hospitalized 
for management of cirrhotic ascites. Clin Gastroenterol 

Hepatol. 2006 Nov; 4 (11): 1385–1394. doi: 10.1016/j.
cgh.2006.08.007.

13. Jepsen P, Ott P, Andersen PK, Sørensen HT, Vilstrup H. 
Clinical course of alcoholic liver cirrhosis: a Danish 
population-based cohort study. Hepatology. 2010 May; 
51 (5): 1675–1682. doi: 10.1002/hep.23500. PMID: 
20186844.

14. De  Franchis  R. Baveno VI Faculty. Expanding con-
sensus in portal hypertension: Report of the Baveno VI 
Consensus Workshop: Stratifying risk and individuali-
zing care for portal hypertension. J Hepatol 2015; 63: 
743–752. doi.org/10.1016/j.jhep.2015.05.022.

15. Varikoznoe rasshirenie ven pishchevoda. Prakticheskie 
rekomendatsii Vsemirnoy gastroenterologicheskoy or-
ganizatsii. Available at: https://www.worldgastroente-
rology.org/UserFiles/file/guidelines/esophageal-varices-
russian-2014.pdf.

16. Moore KP, Wong F, Gines P, Bernardi M, Ochs A, Sa-
lerno F  et  al. The management of ascites in cirrhosis: 
report on the consensus conference of the International 
Ascites Club. Hepatology. 2003; 38 (1): 258–266. doi.
org/10.1053/jhep.2003.50315.

17. Kidney Disease: Improving Global Outcomes (KDI-
GO) Acute Kidney Injury Work Group. KDIGO Clinical 
Practice Guideline for Acute Kidney Injury. Kidney Int. 
2012; 2 (Suppl.): 1–138.

18. Angeli P, Gines P, Wong F, Bernardi M, Boyer TD, Ger-
bes A et al. Diagnosis and management of acute kidney 
injury in patients with cirrhosis: Revised consensus re-
commendations of the International Club of Ascites [pu-
blished corrections appears in J Hepatol. 2015; 63: 290. 
doi.org/10.1016/j.hep.2015.04.001]. J Hepatol. 2015; 62 
(4): 968–974. doi.org/10.1016/j.jhep.2014.12.029.

19. DeMers D, Wachs D. Physiology, Mean Arterial Pres-
sure. [Updated 2023 Apr 10]. In: StatPearls [Internet]. 
Treasure  Island (FL): StatPearls Publishing; 2023 Jan. 
Available from: https://www.ncbi.nlm.nih.gov/books/
NBK538226/.

20. Khubutiya  MSh,  Voskanyan  SE,  Syutkin  VE,  Chula-
nov  VP,  Novruzbekov MS,  Pasechnikov  VD  et  al. Re-
commendations for the prevention and treatment of 
hepatitis B and C infection in patients on the waiting 
list for liver transplantation and in liver transplant re-
cipients. Transplantologiya. The  Russian  Journal  of 
Transplantation. 2020; 12 (3): 231–244. (In Russ.). doi.
org/10.23873/2074-0506-2020-12-3-231-244.

21. Singh V, Kumar  P,  Verma N,  Vijayvergiya  R,  Singh A, 
Bhalla A. Propranolol vs. band ligation for primary pro-
phylaxis of variceal hemorrhage in cirrhotic patients 
with ascites: a randomized controlled trial. Hepatol Int. 
2022 Aug; 16 (4): 944–953. doi: 10.1007/s12072-022-
10361-4.

22. Scheiner  B,  Parada-Rodriguez  D,  Bucsics  T, 
Schwabl  P,  Mandorfer  M,  Pfisterer  N  et  al. Non-se-
lective beta-blocker treatment does not impact on kid-
ney function in cirrhotic patients with varices. Scand 
J  Gastroenterol. 2017 Sep; 52 (9): 1008–1015. doi: 
10.1080/00365521.2017.1329456.

23. Korobka VL, Pasechnikov VD, Korobka RV, Pak ES, Sha-
povalov AM, Pasechnikov DV, Shitikov IV. Сomparison 



38

RUSSIAN JOURNAL OF TRANSPLANTOLOGY AND ARTIFICIAL ORGANS Vol. XXV   № 1–2024

of the effectiveness of non-selective β-blockers and en-
doscopic band ligation of esophageal varices in the pri-
mary prevention of bleeding in ascites patients from the 
waiting list for liver transplantation.  Medical  News  of 
North Caucasus. 2023; 18 (1): 14–20. (In Russ.). doi.
org/10.14300/mnnc.2023.18004.

24. Pérez-Ayuso RM, Valderrama S, Espinoza M, Rollán A, 
Sánchez  R,  Otarola  F  et  al. Endoscopic band ligation 
versus propranolol for the primary prophylaxis of vari-
ceal bleeding in cirrhotic patients with high-risk esopha-
geal varices. Ann Hepatol. 2010 Jan-Mar; 9 (1): 15–22.

25. Wei ZG, Wei FX, Shao ZW, Su GH, Qi XP, Zhang YC. 
Lowering hepatic venous pressure agent carvedilol ver-
sus variceal banding ligation for clinical outcomes of cir-
rhotic portal hypertension. Ther Clin Risk Manag. 2018 
Dec 24; 15: 45–57. doi: 10.2147/TCRM.S184863.

26. Pfisterer  N,  Dexheimer  C,  Fuchs  EM,  Bucsics  T, 
Schwabl P, Mandorfer M et al. Betablockers do not in-
crease efficacy of band ligation in primary prophylaxis 
but they improve survival in secondary prophylaxis of 

variceal bleeding. Aliment Pharmacol  Ther. 2018 Apr; 
47 (7): 966–979. doi: 10.1111/apt.14485.

27. Lai M, Fenton C, Ge J, Rubin J, Lai JC, Cullaro G. Non-
selective beta-blockers may lead to stage 2 acute kidney 
injury and waitlist mortality in child class C cirrhosis. 
Hepatol  Commun.  2023 Sep 27; 7 (10): e0255. doi: 
10.1097/HC9.0000000000000255.

28. Sersté T, Njimi H, Degré D, Deltenre P, Schreiber J, Lepi-
da A et al. The use of beta-blockers is associated with 
the occurrence of acute kidney injury in severe alcoholic 
hepatitis. Liver Int. 2015 Aug; 35 (8): 1974–1982. doi: 
10.1111/liv.12786. Epub 2015 Feb 4. PMID: 25611961.

29. Ngwa T, Orman E, Gomez EV, Vuppalanchi R, Kubal C, 
Chalasani  N,  Ghabril  M.  Non-selective beta blocker 
use is associated with improved short-term survival in 
patients with cirrhosis referred for liver transplantation. 
BMC Gastroenterol. 2020 Jan 6; 20 (1): 4. doi: 10.1186/
s12876-019-1155-1.

The article was submitted to the journal on 17.01.2024


