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Abstract

To standardize the diagnosis, treatment, and management of 
esophagogastric variceal bleeding (EVB) in patients with cir-
rhotic portal hypertension, the Chinese Society of Hepatolo-
gy, the Chinese Society of Gastroenterology, and the Chinese 
Society of Digestive Endoscopy of the Chinese Medical Asso-
ciation brought together relevant experts, reviewed the lat-
est national and international progress in clinical research on 
EVB in cirrhotic portal hypertension, and followed evidence-
based medicine to update the Guidelines on the Manage-
ment of EVB in Cirrhotic Portal Hypertension. The guidelines 
provide recommendations for the diagnosis, treatment, and 
management of EVB in cirrhotic portal hypertension and with 
the aim to improve the level of clinical treatment of EVB in 
patients with cirrhotic portal hypertension.
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Overview
Portal hypertension refers to a group of clinical syndromes 
caused by elevated pressure in the portal venous system due 
to different causes, the most common of which is liver cirrho-
sis. The basic pathophysiological features of portal hyperten-
sion include obstruction of blood flow and/or increased blood 
flow in the portal venous system, increased static pressure 
in the portal vein and its tributaries, and the formation of 
collateral circulation. The main clinical manifestations include 
ascites, gastroesophageal varices (GOV), esophagogastric 
variceal bleeding (EVB), and hepatic encephalopathy (HE), 
among which EVB has the highest mortality rate and is one 
of the most common emergency conditions associated with 
the digestive system.

To standardize the prevention, diagnosis, and treatment 
of EVB in cirrhotic portal hypertension, the Chinese Society 
of Hepatology, Chinese Society of Gastroenterology, and Chi-
nese Society of Digestive Endoscopy developed a consensus 
on prevention and treatment for GOV and variceal hemor-
rhage in liver cirrhosis in 2008, followed by the guidelines for 
the diagnosis and treatment of esophageal and gastric var-
iceal bleeding in cirrhotic portal hypertension in 2016.1,2 The 
progress of basic and clinical research has allowed a deeper 
understanding of the diagnosis and treatment of upper gas-
trointestinal bleeding in cirrhosis. In recent years, academic 
associations, such as the European Association for the Study 
of Liver Diseases (EASL) and the American Association for 
the Study of Liver Diseases, have successively developed 
and updated a series of relevant guidelines and consensus 
statements, including the Baveno VII consensus,3–7 which 
provides recommendations for the prevention and treatment 
of upper gastrointestinal bleeding in patients with cirrhosis.

The Chinese Society of Hepatology, Chinese Society of 
Gastroenterology, and Chinese Society of Digestive Endos-
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copy have organized relevant experts to revise the guide-
lines, with the aim of providing guidance on the diagnosis 
and treatment of cirrhosis. The guidelines aim to be based 
on evidence-based medicine; therefore, a steering commit-
tee comprised of a secretary group and expert panel (in-
cluding corresponding experts) was established, which was 
comprised of experts specializing in liver diseases, gastro-
intestinal diseases, endoscopy, infectious diseases, surgery, 
intervention, tumor, traditional Chinese medicine (TCM), 
pharmacology, nursing, and clinical research methodology.

The main purpose of these guidelines is to help clinicians 
specializing in liver diseases, gastrointestinal diseases, or in-
fectious diseases in tier two and above hospitals make ap-
propriate decisions on the diagnosis and treatment of EVB. 
However, the guideline is not mandatory standards and can-
not include or resolve all problems in the diagnosis and treat-
ment of upper gastrointestinal bleeding in cirrhosis. There-
fore, while caring for every patient, clinicians should follow 
the principles of this guideline, fully understand the disease 
condition, seriously consider the views and wishes of the pa-
tient, and develop a comprehensive and individualized diag-
nosis and treatment plan based on local medical resources 
and practical experience (Fig. 1). The level of evidence and 

strength of recommendations in the guidelines were graded 
according to the (Grades of Recommendation, Assessment, 
Development, and Evaluation (GRADE) system (Table 1).

Natural history, pathogenesis, and classification of 
GOV

Cirrhosis
Stage of liver cirrhosis: In China, the natural history of 
liver cirrhosis can be divided into compensated, decompen-
sated, recompensated, and/or reversed liver cirrhosis, ac-
cording to clinical manifestations.8

The onset of liver cirrhosis is usually insidious, and many 
early-stage patients are asymptomatic. International guide-
lines divide liver cirrhosis into six stages: compensated 
(stages 1 and 2), decompensated (stages 3, 4 and 5), and 
late decompensated (stage 6) cirrhosis, according to the 
presence of complications such as ascites, EVB, and HE. The 
annual mortality rate of patients with stages 5 and 6 was 
88%. The clinical characteristics of each stage are summa-
rized in Table 2.

Noninvasive examination techniques of portal hy-

Fig. 1.  Recommended flow of clinical management of acute upper gastrointestinal bleeding in liver cirrhosis. ACLF, acute-on-chronic liver failure; EVB, 
esophageal variceal bleeding; HVPG, hepatic venous pressure gradient; PVT, portal vein thrombosis; TIPS, transjugular intrahepatic portosystemic shunt.
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pertension in liver cirrhosis: The liver stiffness is corre-
lated with the hepatic venous pressure gradient (HVPG) and 
can be used for the auxiliary diagnosis of portal hypertension 
in liver cirrhosis.9 Clinically significant portal hypertension 
(CSPH) is defined as an HVPG ≥ 10 mmHg. CSPH can be es-
timated by noninvasive examination techniques. For patients 
with cirrhosis of most etiologies, CSPH should be considered 
if liver stiffness measurement (LSM) is >25 kPa, or LSM is 
between 20 and 25 kPa combined with a platelet count below 
the lower limit of normal; thus, LSM<15 kPa plus a platelet 
count above the lower limit of normal can be used to rule out 
CSPH in most cases.10 Transient elastography is the most 
convenient noninvasive technique for diagnosing liver fibrosis 
and early cirrhosis. Liver fibrosis and cirrhosis of different 
etiologies have different LSM cutoff values (Table 3).11

Contrast-enhanced multislice computed tomography (CT) 
is a widely used noninvasive examination method. It does 
not require sedatives and is well tolerated by patients, allows 
simultaneous detection of liver cancer and other lesions, and 
allows three-dimensional (3D) post-processing of imaging 
data, after which the displayed portal vein and its branches 
can be used to guide decision-making and surgical inter-
ventions with transjugular intrahepatic portosystemic shunt 
(TIPS). Therefore, it is more cost-effective.12

Contrast-enhanced multislice CT can distinguish submu-
cosal GOV from periesophageal GOV and is closely related to 
the endoscopic classification. In patients with active EVB, the 
CT contrast can reach the esophagus, while in patients with 
inactive EVB, the contrast enhancement is often seen in the 
portal vein and parallel vascular pathways.13

Gastroscopy: Gastroscopy is the gold standard for di-
agnosing GOV and EVB. As an invasive examination, it re-
mains the primary method for detecting GOV and assessing 
the risk of EVB.14 Endoscopic ultrasound (EUS) can provide 
more information on changes in blood flow in the esophagus 
and gastric mucosa, especially in the differential diagnosis of 
early gastric varices and other lesions in the gastric fundus.15

Pathogenesis and assessment of risk factors
Liver cirrhosis of any etiology can induce portal hypertension; 
portal pressure is the product of intrahepatic vascular resist-
ance along with portal blood flow. In liver cirrhosis, there is 
a large amount of neovascularization and sinusoidal hepatic 
capillarization in the area of hepatic fibrosis, resulting in in-
creased intrahepatic blood flow and resistance. Portal hyper-
tension also promotes angiogenesis of hepatic vein branches 
and formation of portal-systemic collateral circulation, after 
which the dilation of splanchnic vessels leads to increased 
blood flow without reduction of intrahepatic resistance. 
Therefore, spontaneous portosystemic shunts are not effec-
tive for decompression and portal hypertension persists.16

GOV should be determined in patients with compensated 
cirrhosis. The risk of developing liver decompensation and 
mortality in patients with GOV is significantly higher than in 
those without GOV. Overall, GOV can be detected in approxi-
mately 50% of patients with cirrhosis and is closely related 
to the severity of liver disease. GOV occurs in approximately 
40% of patients with Child-Pugh class A and 85% of patients 
with Child-Pugh class C. The incidence of gastric varices is 

Table 1.  Level of evidence and strength of recommendations

Quality of evidence

High (A) Further research is very unlikely to change our confidence in the estimate of effect.

Moderate (B) Further research is likely to have an important impact on our confidence in the estimate of  
effect and may change the estimate.

Low or extremely low (C) Further research is very likely to have an important impact on our confidence in the  
estimate of effect and is likely to change the estimate.

Recommended strength level

Strong (1) There is a strong belief that that the intervention will do more good than harm or do  
more harm than good.

Weak (2) The balance of benefits and harms is uncertain, or the quality of the evidence shows  
comparable benefit and harms.

Table 2.  Clinical features of the stages of liver cirrhosis

Stage
Compensated cirrhosis Decompensated cirrhosis Late decompen-

sated cirrhosis

Stage 1a Stage 1b Stage 2 Stage 3 Stage 4 Stage 5 Stage 6

Charac-
teristics

No clinically 
significant 
portal hyper-
tension, no 
gastrointes-
tinal varices

Clinically sig-
nificant portal 
hyperten-
sion without 
gastrointes-
tinal varices

Esoph-
agogastric 
varices 
without 
bleeding 
or ascites

Ascites without 
bleeding of the 
esophagogas-
tric varices, 
with or without 
esophagogas-
tric varices

Esophagogastric 
varices bleeding, 
with or without 
ascites or HE

More than 
two decom-
pensation 
events

Refractory 
ascites, persistent 
encephalopathy 
or jaundice, 
infection, renal 
and other organ 
dysfunctions

Key 
points for 
attention

Prevent 
clinically 
significant 
portal hy-
pertension

Prevent varicose veins Prevent further deterioration of 
liver function in decompensated 
cirrhosis and reduce mortality

Reduce mortality

Prevent hepatic decompensation
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approximately 20%, and the incidence of bleeding within 2 
years is approximately 25%.17 The annual incidence of EVB is 
5∼15%, and the 6-week mortality rate can be as high as 20%.

Risk factors (Rfs) for GOV bleeding include the severity of 
GOV, the red color (RC) sign, and the Child-Pugh classifica-
tion. There is a linear positive correlation between the severity 
of GOV and diameter of the varicose vein, and the course of 
liver disease is the main determinant of varicose vein progres-
sion.18 Mild varicosity, defined as varicose veins <5 mm in 
diameter, does not need temporary preventive treatment;19 
however, contrast-enhanced multislice CT should be per-
formed to reconstruct the portal vein branches in 3D to better 
understand the overall changes in the portal vein branches 
caused by portal hypertension. After the diagnosis of liver cir-
rhosis, upper abdominal contrast-enhanced multislice spiral 
CT and gastroscopy findings should be reviewed regularly. The 
frequency depends on the severity of liver cirrhosis and GOV.

HVPG is an effective method for assessing the risk of por-
tal hypertension. Portal hypertension is defined as an HVPG 
of >5 mmHg (normal range, 3∼5 mmHg). HVPG>10 mmHg 
is a predictor of varicose vein formation and decompensa-
tion of liver cirrhosis, with HVPG>20 mmHg indicating a poor 
prognosis.19 It is agreed that patients are at a minimal risk 
of EVB if the HVPG is <12 mmHg. Patients with HVPG ≤12 
mmHg or those at a 10% reduction from baseline (defined as 
HVPG responders) are also at a lower risk of EVB recurrence, 
ascites, HE, and death. However, the detection of HVPG is 
an invasive procedure. When CSPH is diagnosed using non-
invasive detection methods, or liver cirrhosis is confirmed by 
contrast-enhanced multislice CT and gastroscopy, it is not 
recommended to perform invasive examinations only for the 
assessment of HVPG.

Other important predictors include the diameter of the 
varicose vein and the liver reserve. The wall tension of the 
varicose vein, pressure force, and location of the varicose 
vein are the primary factors contributing to vessel rupture. 
The diameter of the vessel is closely correlated with the ten-
sion of the vascular wall and the HVPG. Under the same in-
travascular pressure, the larger the diameter, the greater the 
tension of the vessel wall, and the more likely it is to rup-
ture. The rate of late bleeding recurrence in patients without 
EVB prophylaxis is approximately 60%, most of which oc-
curs within 1–2 years of the first bleeding. Child-Pugh class, 
albumin level, and international normalized ratio (INR) are 
associated with CSPH and can be used for risk assessment in 
patients with compensated and decompensated cirrhosis.20 
Three criteria, including Child-Pugh class C, INR>1.5, portal 
vein diameter >13 mm, and significant thrombocytopenia, 
can predict the possibility of varicose veins in patients with 
liver cirrhosis; for those who met none, one, two, or three of 
the criteria, the incidence rates of esophageal varices were 
<10%, 20–50%, 40–60%, and >90%, respectively. Cirrhot-

ic patients who meet one or more of the three criteria will 
be considered eligible for endoscopic screening for varicose 
veins and primary prevention of EVB. Model for end-stage 
liver disease (MELD) scores can be adopted to predict the 
development of hepatic decompensation in patients without 
varicose veins and can also be used to predict 6-week mor-
tality after variceal bleeding.21

Grading of GOV
There are differences in the endoscopic classification and 
grading standards of GOV between China and other coun-
tries. While the Sarin classification is the most commonly 
used in other countries, this guideline recommends the 
LDRf classification22 as the GOV classification and recording 
method of China. The LDRf classification is described and 
recorded according to three factors: (1) location of the vari-
cose vein (location, L), (2) diameter of the varicose vein (di-
ameter, D), and (3) Rf. The classification method is conveni-
ent for memorization and recording, and can cover varicose 
veins formed throughout the digestive tract. It integrates 
functions of recording, classification, treatment choice, and 
timing. In addition, the LDRf classification provides recom-
mendations for treatment choice and timing according to 
the sites, diameters, and vascular phenotypes of varicose 
veins2,23 The format of LDRf classification is as follows: LXx 
D0.3-5.0 Rf 0,1,2. LXx: The uppercase X represents the 
first letter of the English name of the organ; for instance, 
esophagus: e, gastric: g, duodenum: d, jejunum: j, ileum: 
i, and rectum: r. The lowercase x represents the segment of 
the organ where the varicose veins are located. Taking the 
esophagus as an example, the superior segment: s, middle 
segment: m, and inferior segment: i are designated as Les, 
Lem, and Lei, respectively. The isolated gastric varices are 
recorded as Lg, wherein Lgf, Lgb, and Lga represent the 
gastric varices in the fundus, body, and antrum, respective-
ly. Esophageal varices that extend to the gastric fundus are 
recorded as Leg. If the varices involve multiple segments, 
combined codes of the different sites are used for the indi-
cation. If varices are present both in the inferior segment 
of the esophagus and in the gastric fundus but are not con-
nected, they are designated Lei, Lgf. D 0.3–5.0: The D plus 
diameter value is used to indicate the maximum diameter 
of the observed varicose veins. The diameter value is based 
on the selection of the following endoscopic treatment ap-
proaches: D0.3, D1.0, D1.5, D2.0, and D3.0. Rf 0, 1, 2: 
This indicates the risk of variceal bleeding of the observed 
veins. The Rfs associated with variceal bleeding mainly in-
cludes the following: (1) RC—a positive red color sign (RC+) 
refers to changes such as erythema, red streaks, and blood 
blisters on the surface of the variceal veins, which indicate 
risky varices; (2) HVPG—used to determine the occur-
rence and prognosis of GOV; (3) erosion—the superficial 
mucosa of varicose veins is damaged, which is a sign of 

Table 3.  The diagnostic cutoff values of LSM for liver cirrhosis in different states and of different etiologies

Common etiologies Stratification by liver function Cutoff value to diag-
nose cirrhosis in kPa

Cutoff value to rule 
out the diagnosis 
of cirrhosis in kPa

Chronic hepatitis B ULN<ALT<5×ULN, normal bilirubin 17.0 10.6

Normal ALT and bilirubin 12.0 9.0

Chronic hepatitis C NA 14.6 10.0

Nonalcoholic fatty liver disease NA 15.0 10.0

Alcoholic liver disease NA 20 12.5

ALT, alanine aminotransferase; LSM, liver stiffness measurement; NA, not applicable; ULN, upper limit of normal.
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recent bleeding, and requires timely endoscopic treatment; 
(4) thrombus head: it is a sign of imminent bleeding and 
requires timely endoscopic treatment, whether it is red or 
white; (5) active bleeding: spurting or oozing from varicose 
veins can be observed on endoscopy; and (6) none of these 
factors are present, but fresh blood can be detected under 
the microscope, and nonvariceal bleeding factors can be 
ruled out. Depending on whether there are signs of recent 
bleeding and indications for emergency endoscopic treat-
ment, it is divided into the following three gradients: (1) Rf 
0: Rfs (1) to (5) and signs of recent bleeding are absent; (2) 
Rf 1: RC+ or an HVPG of more than 12 mmHg, with signs of 
recent bleeding and a need for endoscopic treatment; (3) Rf 
2: erosion, thrombus head, and active bleeding are notable, 
and timely endoscopic treatment is required.

GOV can also be divided into three grades, mild, moder-
ate, and severe, according to the shape of the varicose veins, 
the presence or absence of RC, and the risk of bleeding. The 
mild grade (G1) refers to GOV that is straight or slightly tor-
tuous, without RC. The moderate grade (G2) refers to GOV 
that is straight or slightly tortuous and RC+ or GOV with 
serpentine or tortuous bulges but without an RC. The severe 
grade (G3) refers to GOV with serpentine or tortuous bulges 
that is RC+ or GOV that is beady, nodular, or tumor-like (re-
gardless of the presence or absence of RC).2,23

Primary prevention of EVB

EVB management strategies include the (1) prevention of 
primary EVB (primary prevention); (2) control of acute es-
ophageal-gastric variceal bleeding (AEVB); (3) prevention of 
re-EVB (secondary prevention); and (4) improvement of he-
patic functional reserve. The purpose of primary prevention 
of EVB is achieved by treating the primary liver disease, pre-
venting fibrosis, preventing the formation and progression 
of variceal veins, preventing moderate-to-severe variceal 
bleeding, and preventing the occurrence of complications.

Etiological treatment
Liver cirrhosis can be attributed to viruses, alcoholic liver 
disease, fatty liver disease, cholestatic disease, autoimmune 
hepatitis, genetic metabolic disease, drug-induced liver dis-
eases, and parasitic diseases, and the treatment of the pri-
mary disease should be the focus. Hepatitis B is the main 
cause of liver cirrhosis in China. Antiviral therapy can allevi-
ate liver fibrosis and reduce portal pressure, thus preventing 
the occurrence of varicose veins or bleeding and reducing 
the occurrence of end-stage liver disease and liver cancer. 
Liver diseases due to other causes should also be actively 
treated with a focus on their primary diseases to prevent the 
progression of liver cirrhosis.24–32

Anti-inflammatory and antihepatic fibrosis therapy
Anti-inflammatory and antihepatic fibrosis therapy may be 
considered in patients whose etiologies cannot be treated or 
whose liver inflammation and/or liver fibrosis persists or pro-
gresses despite adequate etiological treatment.33 Currently, 
there is no Western treatment for hepatic fibrosis that has 
been clinically validated, and TCM has played an essential 
role.34,35 In TCM, the basic pathogenesis of liver fibrosis is 
primary asthenia-secondary asthenia syndrome, and the 
main treatment principles are to promote blood circulation 
and remove blood stasis, to strengthen the body’s resistance 
and tonify the body to compensate for deficiencies, to clear 
heat (via detoxification), and to remove dampness. Current-
ly, commonly used antihepatic fibrosis drugs include Anlo 
Huaxian, Fuzheng Huayu, and Fufang Biejia Ruangan medi-
cines. The prescription composition prescriptions reflect the 
principle of strengthening the alleviating factors and elimi-
nating pathogenic factors and of treating both symptoms as 
well as underlying causes. The effects of the drugs are im-
proved when administered on the basis of the differentiation 
of the TCM syndrome. Anlo Huaxian pills can enhance matrix 
metalloproteinase (MMP)-13 and inhibit MMP-2 and tissue 
inhibitors of metalloproteinases (TIMP)-1/2 expression in 
CCl4-induced liver fibrosis in rat models; upregulate peroxi-
some proliferator-activated receptor (PPAR)-γ and downreg-
ulate cytokines such as nuclear factor kappa B (NFκB); and 
play an antifibrotic role by inhibiting the profibrotic cytokine 
transforming growth factor (TGF)-β1, and the Smads signal-
ing pathway.36 Clinical studies have found that concomitant 
administration of these drugs in patients with chronic hepa-
titis B and liver cirrhosis on antiviral therapy can further re-
duce liver fibrosis and cirrhosis.8,37–39

In primary prevention, AEVB control, and secondary pre-
vention strategies, attention should be paid to the patient’s 
albumin level, and human serum albumin should be supple-
mented in time to promote wound healing, indirectly improve 
the hemostatic effect and reduce the occurrence of infection. 
Bacterial infection is a key factor leading to rebleeding in 
patients with liver cirrhosis, and albumin can control the risk 
of bleeding by promoting the transport of important drugs, 
such as proton pump inhibitors and antibiotics.40 In addi-
tion, albumin regulates the osmotic pressure of the blood 
and intercellular space, maintains fluid balance, acts as an 
antioxidant by scavenging free radicals, and protects the in-
tegrity of the capillary endothelium. Antibiotic combinations 
are superior to single antibiotics in controlling inflammation 
and hemostasis in cirrhosis.41

Preventive measures for different degrees of vari-
cose veins
Absence of esophageal varices: Main interventions in-
clude etiological treatment, anti-inflammation, liver protec-

Recommendation 1: Cirrhosis can be classified into 
compensated stage, decompensated stage, recompen-
sated stage, and/or cirrhosis reversion (B1). The LSM 
combined with platelet count and multislice contrast-
enhanced CT can be used as noninvasive examinations 
for the diagnosis of portal hypertension in cirrhosis. (B1)
Recommendation 2: Gastroscopy is the gold standard 
for the diagnosis of GOV and EVB. It is suggested to use 
gastroscopy combined with the noninvasive examina-
tion results to confirm the presence of GOV and assess 
severity in cirrhotic patients (A1). GOV should be grad-
ed into mild, moderate, and severe, and be recorded 
with sites, diameter, and Rfs for bleeding, etc.
Recommendation 3: It is recommended that cirrhotic 
patients with CSPH but without GOV should be followed 
up with gastroscope examination every two years, with 
once a year being acceptable for mild GOV (C1).
Recommendation 4: When CSPH is identified through 
noninvasive examinations, and portal hypertension in 
cirrhosis is diagnosed using multislice contrast-en-
hanced CT and gastroscopy, invasive HVPG detection 
is not recommended for the sole purpose of confirm-
ing the presence of CSPH (B1). HVPG>5 mmHg indi-
cates portal hypertension; HVPG>10 mmHg suggests 
the possibility of developing varicose veins; HVPG>12 
mmHg may suggest the possibility of the occurrence 
EVB, and HVPG>20 mmHg indicates a poor prognosis 
(A1).
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tion, and antihepatic fibrosis. Studies have shown that non-
selective beta-blockers (NSBBs) are unhelpful to prevent the 
development of esophageal varices in patients without es-
ophageal varices.

Mild esophageal varices: Whether NSBBs should be 
used in patients with relatively mild esophageal varices is 
controversial.42 Therefore, NSBBs are recommended only 
for patients with mild esophageal varices who are at an in-
creased risk of bleeding.

Moderate-to-severe esophageal varices: The main 
pharmaceutical interventions include carvedilol, an NSBB 
that also blocks α1 receptors and can reduce liver vascular 
tone and resistance. Studies have confirmed that carvedilol, 
a new drug for preventing portal hypertension, can reduce 
HVPG by up to 20%, which is significantly higher than the 
effect of propranolol.43 When NSBBs are applied to moderate 
and severe esophageal varices, the risk of primary bleed-
ing in the treatment group is significantly lower than that in 
the control group, and the mortality rate is also significantly 
lower. Compared with endoscopic variceal ligation (EVL), 
the preventive effect is comparable.44 NSBBs reduce portal 
pressure by reducing cardiac output, constricting splanchnic 
vessels, reducing bacterial translocation, and reducing the 
appearance of ascites and spontaneous bacterial peritonitis 
(SBP).45

Simvastatin increases the nitric oxide content in the liver, 
thus reducing HVPG in patients with cirrhosis without affect-
ing systemic hemodynamic stability.46 The effect of simv-
astatin in reducing HVPG can be superimposed on that of 
NSBB, but its long-term efficacy and safety should be inves-
tigated in studies with a larger sample size. There were no 
statistically significant differences in survival rates between 
nitrates alone and NSBB alone, nitrates combined with NSBB, 
and placebo. In some clinical trials, the risk of bleeding with 
nitrates alone was higher than that with placebo,47 and it has 
more adverse reactions, so we do not recommend adminis-
tering nitrates alone or in combination with NSBB.

An increased level of angiotensin II in patients with liver 
cirrhosis can lead to an increase in portal pressure,48 but 
the application of angiotensin receptor blocker (ARB) in pa-
tients with portal hypertension did not achieve good efficacy. 
The addition of losartan to propranolol did not increase the 
decline of HVPG. Angiotensin converting enzyme inhibitors 
(ACEIs) and ARB have similar effects, but the main adverse 
reactions of ACEI/ARB are hypotension and renal failure. 
Therefore, ACEI/ARBs are currently not recommended for 
the treatment of portal hypertension.49

Spironolactone can also reduce portal pressure by reduc-
ing blood volume and splanchnic blood flow. Spironolactone 
alone or in combination with NSBB can reduce the risk of 
bleeding in patients with liver cirrhosis, but it has no signifi-
cant effect on reducing mortality, and the incidence of ad-
verse events is significantly increased. Therefore, spironol-
actone is not recommended for use alone or in combination 
with NSBB.50

Endoscopy: EVL has a good effect on preventing primary 
esophageal variceal bleeding. Some studies have compared 
the primary prevention effects of EVL and NSBB, showing 
that the two do not have statistically significant difference 
regarding the rate of gastrointestinal bleeding, mortality, and 
bleeding-related mortality.51

Endoscopy combined with drugs: Drugs combined 
with EVL are not more effective than drugs alone or EVL, 
and they increase the incidence of adverse events. Studies 
have shown that the combination therapy group had no ad-
vantages in reducing the rate of primary esophageal variceal 
bleeding, while the incidence of adverse events increased 

significantly.52

Portosystemic shunt and devascularization opera-
tion: Portosystemic shunt and devascularization operation 
reduce both the pressure of the portal vein and the risk of 
primary bleeding, but the incidence of HE increases sig-
nificantly.51 TIPS and shunt surgery have similar principles, 
so neither is indicated as an intervention to prevent initial 
bleeding.

Primary prevention of gastric variceal bleeding: 
There are relatively few studies on the primary prevention 
of gastric variceal bleeding. Type GOV1Leg is an extension 
of esophageal varices, and the current primary prevention 
measures are the same as those for esophageal varices. A 
previous study53 has suggested that the rate of gastric var-
iceal bleeding was significantly lower in the tissue adhesive 
group than in the and no treatment groups, and the tissue 
adhesive group also had a higher survival rate than the non-
treatment group. The main adverse events of tissue adhesive 
injection are ectopic embolism and infection. The safety and 
efficacy of tissue adhesive injection in patients with gastric 
varicose veins needs further research, and NSBB is still ad-
vocated for these patients.

Monitoring liver cancer
Patients with liver cirrhosis are at an increased risk of devel-
oping liver cancer,54 and routine screening (alpha-fetoprotein 
[AFP] and abdominal ultrasound) should be performed every 
3–6 months; enhanced screening should be performed every 
12 months (AFP, AFP-L3, protein induced by vitamin K defi-
ciency or vitamin K antagonist-II protein (PIVKA) plus CT or 
magnetic resonance imaging [commonly known as MRI]) in 
patients who are at very high risk of liver cancer; precancer-
ous lesions should be routinely examined every 1–3 months; 
and enhanced screening should be carried out every 6–12 
months. Special examinations such as liver biopsy, liquid bi-
opsy, and gadoxetate disodium (Gd-EOB-DTPA) enhanced 
MRI can be performed to improve the detection rate of early-
stage liver cancer, as applicable..

Recommendation 5: EVB management strategies in-
clude (1) prevention of the first EVB (primary preven-
tion); (2) control of AEVB; (3) prevention of the second 
EVB (secondary prevention); and (4) improvement of 
liver functional reserve (A1).
Recommendation 6: Attention should be paid to etio-
logical treatment, as well as antiviral therapy and an-
tihepatic fibrosis treatment (A1). TCMs such as Anluo 
Huaxian pills, Fuzheng Huayu capsules, and Fufang Bie-
jia Ruangan tablets can be used to relieve liver fibrosis, 
liver cirrhosis, and GOV (B1).
Recommendation 7: In primary prevention, control 
of AEVB, and secondary prevention of liver cirrhosis, 
attention should be paid to serum albumin level of the 
patients, with timely supplementation of human serum 
albumin if necessary (B1).
Recommendation 8: NSBB is not recommended for 
primary prevention in patients without GOV (B1).
Recommendation 9: For mild GOV patients with 
Child-Pugh B and C, or positive RC sign, NSBB is rec-
ommended to prevent the first variceal bleeding (B1). 
In patients with mild GOV at low risk of bleeding, NSBB 
is not recommended (B2). For patients with mild GOV 
without NSBB, gastroscopy should be reviewed regu-
larly (B1).
Recommendation 10: For patients with moderate or 
severe GOV and relatively high risk of bleeding (Child-
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Treatment of AEVB
AEVB in liver cirrhosis is a common clinical critical illness in-
volving multiple disciplines. Therefore, clinicians should com-
prehensively consider the patient’s situation, diagnosis and 
treatment provided by the hospital’s multidisciplinary col-
laborative team, and technical skill level of physicians when 
treating patients with AEVB with liver cirrhosis. The primary 
goal is to reduce the rate of mortality and improve the rate 
of hemostatic success.

Basic concepts
Diagnosis of AEVB: AEVB is considered an acute bleeding 
over a period of less than 5 days, and gastroscopy within 
12–24 h is a reliable method of diagnosing AEVB. Active var-
iceal bleeding (oozing and spurting), thrombus head, or the 
presence of varicose veins without other lesions that could 
explain the bleeding can be observed by endoscopy.21

Nonresponse/failure of EVB treatment: One of the 
following manifestations: (1) vomiting of fresh blood or as-
piration of more than 100 mL of fresh blood by nasogas-
tric tube ≥2 h after drug therapy or endoscopic therapy; (2) 
hemorrhagic shock; and (3) hemoglobin reduced by 30 g/L 
(hematocrit decreased by approximately 9%) in the absence 
of blood transfusion over any 24 h period.

Signs of rebleeding of EVB: Recurrent clinically signifi-
cant active bleeding events after bleeding control (hemate-

mesis, melena, or blood in the stool; systolic blood pres-
sure decreases by >20 mmHg or heart rate increases by >20 
beats/m; hemoglobin decreases by >30 g/L in the absence 
of blood transfusion). (1) Early rebleeding: AEVB occurs 
within 120 h to 6 weeks after the control of bleeding and (2) 
delayed rebleeding: AEVB occurs 6 weeks after the control of 
bleeding; non-EVB patients are not included.

Early treatment
Processing principle: Main interventions include correction 
for hypovolemic shock, effective control of bleeding, preven-
tion of bleeding-related complications (such as infection, 
electrolyte and acid-base imbalance, and HE), maintenance 
of airway patency, oxygen inhalation, and monitoring of vital 
signs and urine output. Intensive care unit (ICU) admission 
is recommended for patients with massive bleeding or unsta-
ble vital signs. Patients with a small amount of bleeding and 
stable vital signs can be diagnosed, treated, and observed in 
the general ward.

Restrictive fluid resuscitation: Establishment of effec-
tive venous access (at least two) for rapid fluid rehydration 
and blood transfusion, and determination of volume expan-
sion and fluid properties according to the degree of bleed-
ing are required. A hemoglobin level greater than 60–70 g/L 
should be maintained by blood transfusion, and other fac-
tors, such as cardiovascular disease, age, and continuous 
bleeding, should be considered. Generally, blood transfusions 
can be required when hemoglobin is <70 g/L, and blood 
transfusion management practices must be followed.55,56 
Excessive volume expansion with plasma or blood transfu-
sion cannot correct coagulation dysfunction and may lead to 
volume overload and aggravate portal hypertension-related 
complications. Rehydration with saline solution alone should 
be avoided, as it can exacerbate ascites or fluid retention at 
other extravascular sites. Indications for effective recovery 
of blood volume: (1) systolic blood pressure 90–120 mmHg; 
(2) pulse <100 beats/m; (3) urine output >17 mL/h; and (4) 
clinical manifestations—clear mind/improved mental state, 
without significantly dehydrated appearance.

Endoscopy and timing of treatment: Emergency en-
doscopy is defined as an endoscopic examination performed 
within 12 h of arrival at the hospital (emergency) by the 
European Society of Gastrointestinal Endoscopy. Early en-
doscopy and delayed endoscopy are defined as endoscopies 
between 12 and 24 h and >24 h of admission, respectively.57 
However, different guidelines have inconsistent recommen-
dations for the timing of endoscopic diagnosis and treatment 
in patients with liver cirrhosis. Baveno VII recommends that 
patients with signs of cirrhosis should undergo endoscopy 
within 12 h of upper gastrointestinal bleeding after hemo-
dynamic recovery. A multicenter prospective observational 
study from Europe and Canada enrolled 2,138 patients with 
AEVB and cirrhosis and found that endoscopic examination 
within 6 h or between 6 and 12 h, compared with that be-
tween 12 and 24 h, was not associated with reduced mortal-
ity.58 In recent years, with the improvement of endoscopic 
treatment technology and experience, endoscopy and treat-
ment can still be performed under general anesthesia with 
intubation and ICU support to save the lives of patients with 
refractory hemorrhagic shock or HE; this requires a collabo-
rative multidisciplinary diagnosis and treatment team for 
AEVB in liver cirrhosis and the patients’ families to be under-
standing and knowledgeable.59

Drug treatment
Once AEVB is suspected in cirrhosis, early administration of 
portal pressure reducing drugs and antibiotics are the pri-

Pugh B, C, or positive RC sign), NSBB or EVL is rec-
ommended to prevent the first variceal bleeding (A1). 
For those at low risk of bleeding, NSBB is the first-line 
choice. EVL is alternative for patients with contraindica-
tions or intolerance to NSBB or poor compliance (B2).
Recommendation 11: The initial dose of carvedilol is 
6.25 mg/d, which can be increased to 12.5 mg after 1 
week if the prior dose was well tolerated; the initial dose 
of propranolol is 10 mg twice a day, which can be gradu-
ally increased to the maximum tolerated dose; and the 
initial dose of nadolol is 20 mg per day, followed by 
escalation to a maximum tolerated dose. Response cri-
teria: the resting heart rate decreased to 75% of basal 
heart rate or 50–60 beats/m (A1); HVPG ≤12 mmHg or 
decreased ≥10% from baseline (B2).
Recommendation 12: Nitrates alone or in combina-
tion with NSBB are not recommended for primary pre-
vention (A2). ACEI/ARB drugs are not recommended for 
primary prevention (B2). Spironolactone is not recom-
mended for primary prevention (C2).
Recommendation 13: Surgical procedures and TIPS 
are not recommended for primary prevention (A2). 
Concomitant use of EVL and NSBB for primary preven-
tion is not recommended (C2).
Recommendation 14: NSBB can be used for primary 
prevention of gastric variceal bleeding (B2).
Recommendation 15: LDRf classification should be 
used to guide patient monitoring and timing of treat-
ment. Rf 0, D0.3: (primary prevention) No treatment, 
follow-up with endoscopy once a year. D1.0: Elective 
EVL or follow-up with endoscopy every half year (B1). 
D1.5: Elective endoscopic injection sclerotherapy (EIS) 
for esophageal varices plus tissue glue injection for gas-
tric cardia, or endoscopy every 3 months to half a year; 
tissue glue injection for varices located outside the es-
ophagus or endoscopy every 3 months to half a year 
(C2). Rf 1, treatment in 3 months



Journal of Clinical and Translational Hepatology 2023 vol. 11(7)  |  1565–15791572

Xu X. et al: Variceal bleeding in portal hypertension

mary treatment options.
Portal pressure reducing drugs: Commonly used clini-

cal drugs to reduce portal venous pressure include terlipres-
sin, somatostatin, and octreotide.60 Vasopressin, including 
pituitrin, has rarely been used in the treatment of liver cir-
rhosis with AEVB owing to its short biological half-life, limited 
efficacy, and serious side effects. Although NSBB is effective 
in lowering portal pressure, it can lower blood pressure and 
inhibit cardiac pump function, and there are risks associated 
with the use of NSBB during the AEVB phase.

Terlipressin: It is also called triglycyl-lysine vasopressin 
(glypressin), which is a synthetic sustained-release agent of 
vasopressin, and its adverse reactions are less severe and 
milder than those of vasopressin. Terlipressin acts on the 
vascular V1 receptor, causing splanchnic vasoconstriction, al-
leviating the state of hyperdynamic splanchnic circulation, 
and reducing blood flow from the azygos vein and collateral 
circulation. A meta-analysis has shown that compared with 
the absence of a vasoactive drug, terlipressin improves the 
rate of bleeding control in 48 h and decreases in-hospital 
mortality.61 Terlipressin reduced 30-day rebleeding and blood 
transfusion requirements significantly more than the Seng-
staken-Blakemore tube.61 Therefore, guidelines and stud-
ies2,3 in China and other countries recommend terlipressin as 
the first-line drug to control AEVB at a dose of 2–12 mg/d, 
and continuous intravenous infusion may be more effective 
than intermittent bolus injection and has fewer adverse reac-
tions.62 The general course of treatment is 3–5 days, and the 
success rate of hemostasis is approximately 85%. Terlipres-
sin combined with EVL can improve the hemostatic effect. 
Terlipressin can cause hyponatremia, so serum sodium levels 
should be monitored, especially in patients with poor liver 
function.

Somatostatin and octreotide: The half-life of somato-
statin is 3–5 m, and the synthetic octapeptide somatostatin, 
octreotide, has a half-life of 70–90 m. Somatostatin reduces 
portal pressure by selectively constricting splanchnic blood 
vessels and reducing intrahepatic vascular resistance and 
portal blood flow. A continuous intravenous infusion of so-
matostatin at a rate of 250–500 µg/h or of octreotide at a 
rate of 25–50 µg/h has less adverse reactions. The general 
course of treatment is 3–5 days, and the bleeding control 
rate in the primary bleeding episode is approximately 80%. 
Clinical studies have shown that terlipressin, somatostatin, 
or octreotide have a similar efficacy in the control of AEVB in 
cirrhosis. Terlipressin can be used as an alternative to or in 
addition to conventional therapy in patients who failed soma-
tostatin or octreotide therapy.

Antibacterial drugs: In patients with active gastrointes-
tinal bleeding from liver cirrhosis, inflammation and edema 
of the gastrointestinal mucosa and bacterial translocation 
are often present, and bacterial infection occurs within 48 h 
in approximately 20% of patients.63 In patients with Child-
Pugh A cirrhosis, the risk of bacterial infection and death is 
extremely low, and prospective studies are needed to evalu-
ate the risks and benefits of prophylactic antibiotics. Patients 
with Child-Pugh class C or with diabetes or liver cancer are 
susceptible to infection, and early rebleeding and mortality 
are associated with uncontrolled bacterial infection. Studies 
have shown that antibacterial drugs are an indispensable in-
tervention for the treatment of AEVB in cirrhosis. Prophylac-
tic intravenous administration of broad-spectrum antibacte-
rial drugs 8 h before endoscopy can reduce the occurrence 
of bacteremia and SBP. Third generation cephalosporins are 
preferred, especially in patients who have received quinolo-
nes in the past. For drug selection, refer to the Guidelines 
for the Clinical Application of Antimicrobial Agents (2021 edi-

tion). Ceftriaxone at a dose of 1–2 g/d can be used for a 
course of 3–5 days. If there is evidence of infection, it should 
be considered to prolong the course of treatment. Despite 
antimicrobial prophylaxis, bacterial infections persist in 20% 
of patients with AEVB, the most common of which are res-
piratory infections and SBP.64

Proton pump inhibitors: The success rate of gastroin-
testinal bleeding hemostasis can be improved if the pH of 
the gastric juice is >5. There are various proton pump in-
hibitors (PPIs), including omeprazole and pantoprazole. An 
intravenous bolus injection of PPIs at a dose of 40–80 mg/d 
or continuous intravenous infusion of PPI at a rate of 8 mg/h 
for 5–7 days can be administered. A meta-analysis65 found 
that PPI administration for more than 1 month could reduce 
the rate of rebleeding after gastroscopic treatment in pa-
tients with AEVB of liver cirrhosis, but it was not associated 
with bleeding-related mortality. Long-term use of PPIs can 
cause intestinal bacterial translocation and increase the inci-
dence of SBP in patients with liver cirrhosis.66 Therefore, PPIs 
should be discontinued after gastroscopy in patients who 
have used PPIs before gastroscopic examination and have no 
indication of peptic ulcer.

Other drugs: There is insufficient evidence for definitive 
treatment outcomes of topical application of cold saline con-
taining noradrenaline (0.9% isotonic saline 100 mL with 8 
mg of noradrenaline), oral Yunnan Baiyao and thrombin, in-
travenous injection of hemocoagulase, or vitamin K1 in the 
treatment of AEVB in cirrhosis. Therefore, the frequent use of 
these hemostatic agents should be avoided.67,68 For patients 
with cirrhosis and anemia, especially those who may undergo 
invasive surgery, hemoglobin levels can increase with iron, 
folic acid, vitamin B6, and vitamin B12 supplementation, and 
prophylactic blood transfusions are not recommended.

Malnutrition increases the risk of adverse outcomes in cir-
rhosis patients with AEVB.69 Generally, oral food intake and 
nutritional preparations can be initiated 24 h after active 
bleeding is controlled. Early oral food intake does not increase 
the risk of rebleeding.70,71 Oral administration of lactulose or 
enema can promote intestinal blood discharge, which is ben-
eficial for preventing and treating liver encephalopathy.

Gastroscopy
Currently, gastroscopic therapy remains the main interven-
tion for AEVB in cirrhosis. Its purpose is to control acute 
bleeding and eradicate varicose veins or minimize them as 
much as possible to prevent rebleeding. Gastroscopic treat-
ment procedures include EVL, EIS, and endoscopic clipping 
or tissue adhesive (tissue glue) injection therapy. Hemody-
namically stable or recovered AEVB patients with suspected 
cirrhosis should undergo a gastroscopy in 12–24 h.

EVL: EVL is indicated for patients with LDRf type D1.0-
D2.0 esophageal varices and patients with GOV1 EVB or AEVB 
who had received surgery, vascular, and other interventions. 
When the diameter of the variceal vein is greater than 2.0 
cm, the risk of recent major bleeding after EVL is increased. 
A 6 or 7 multiband ligator is commonly used, and ligation can 
be repeated or sclerotherapy injection and other sequential 
treatments can be performed 2–4 weeks after the first liga-
tion until all varicose veins disappear or generally disappear.

EIS: (1) The indications are the same as those of EVL. For 
patients with esophageal varices who are not eligible for EVL 
treatment, EIS can be used; its treatment efficacy is similar 
to that of EVL in controlling bleeding but with a much higher 
complication rate of esophageal ulcers and strictures after 
the procedure.72 (2) After the first EIS, EIS or EVL can be 
repeated at intervals of 2–4 weeks until the varicose veins 
have been eradicated or are generally eradicated. A com-
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monly used sclerosing agent is polidocanol (10 mL:100 mg). 
Intravenous injection for varicose veins is also used. One to 
four sites are injected each time; the initial injection volume 
is preferably approximately 10 mL per site, and the total 
amount is generally not greater than 40 mL per injection. 
Dosage can be reduced or increased depending on the sever-
ity of the varicose veins. In addition, 5% sodium morrhuate 
has been used rarely clinically owing to its side effects.

Gastroscopic tissue adhesive injection: It is prefer-
able for isolated gastric varices (IGV) and gastric varices type 
II (GOV2) bleeding classified according to the Sarin classifi-
cation.73 Commonly applied tissue adhesives include n-butyl 
cyanoacrylate, whose intravenous injection is administered 
via the sandwich technique. Polidocanol or hypertonic glu-
cose can be used, while lipiodol administration is not rec-
ommended via the sandwich technique. Generally, the vari-
cose vein should be completely occluded after one injection. 
The injection dose is estimated according to the severity of 
the gastric varices, and treatment can be repeated if the ef-
fect is not satisfactory until the gastric varices have been 
occluded.74 Injection of thrombin through gastroscopy in 
the treatment of gastric varices bleeding has achieved good 
outcomes, with an early rebleeding rate of 9.3%; a late re-
bleeding rate of 13.8%; and a 6-week gastric varices-related 
mortality rate of 7.6%. These were similar to those of the 
tissue adhesive group; however, the adverse event rate was 
5.6%, which was significantly lower than that of the tissue 
adhesive group.75

Injection of tissue adhesive with EUS guidance: The 
indications are the same as those of tissue adhesive injec-
tion using a gastroscope. A meta-analysis of tissue adhesive 
injection under EUS while treating gastric varices (n = 851) 
showed that the occlusion rate of gastric varices was 84.4%, 
recurrence rate was 9.1%, early rebleeding rate was 7.0%, 
and late rebleeding rate was 11.6%. Therefore, it was supe-
rior to direct injection using the gastroscope.76

Drug-assisted endoscopic therapy: Portal pressure re-
ducing agents can significantly reduce HVPG, improve the 
safety and efficacy of endoscopic therapy, and reduce recent 
rebleeding.77 Terlipressin or octreotide as an adjuvant to EVL 
leads to a hemostasis rate of 98% and 96%, respectively; 
Rebleeding rates at 5 days and 42 days were 12%/9% and 
28%/24%, respectively; There were no significant differenc-
es between the two groups. Routine use of the prothrombin 
complex, fresh frozen plasma, and fibrinogen is not recom-
mended to reduce the incidence of bleeding related to endo-
scopic therapy to avoid portal vein thrombosis.

Fully covered self-expandable esophageal metal 
stent (SEMS): After drug or gastroscopic treatment, 15–
20% of patients still experience recurrent or active bleed-
ing that cannot be effectively controlled; endoscopic SEMS 
salvage therapy is effective when the life of the patient is 
seriously threatened and other salvage interventions (such 
as TIPS or surgery) are unavailable.78

Contraindications to endoscopic therapy: Absolute 
contraindications: (1) those with contraindications to gas-
trointestinal endoscopy; (2) the patient did not sign the 
informed consent; and (3) refractory disseminated intra-
vascular coagulation or multiple organ failure. Relative con-
traindications: (1) uncontrolled HE or hemorrhagic shock and 
(2) severe liver and kidney dysfunction and massive ascites.

Sengstaken-Blakemore tube compression for hemo-
stasis
In the absence of favorable drug treatment effects, emergen-
cy gastroscopy, and TIPS treatment, Sengstaken-Blakemore 
tube compression can be applied as a temporary rescue in-

tervention.79 The success rate for hemostasis is 80–90%, 
but the rate of rebleeding is as high as 50%. In addition, 
patients experience great pain and have many complications, 
such as pneumonia by aspiration and esophageal rupture. 
Sengstaken-Blakemore tube compression cannot be used in 
patients who are in a deep coma, cannot cooperate with the 
operation, refuse to sign informed consent, or have a history 
of esophageal surgery.

TIPS
TIPS is one of the key interventions to reduce portal resist-
ance structurally and significantly in a minimally invasive 
manner by establishing a shunt channel within the liver 
parenchyma between the hepatic vein and the portal vein, 
usually punctured through the jugular vein. The advantage 
of TIPS is that it is minimally invasive, and that successful 
surgery can produce positive immediate outcomes; however, 
there are risks of restenosis or occlusion of the shunt, im-
paired liver function, and postoperative HE.80,81 The appli-
cation of polytetrafluoroethylene-covered stents significantly 
reduces complications such as restenosis or occlusion and 
thrombosis after TIPS. Current evidence suggests that TIPS 
can act as salvage therapy for patients who have failed medi-
cal and/or gastroscopic therapy. Additionally, TIPS treatment 
can be performed as soon as possible for (1) Child-Pugh C 
(<14 points); (2) Child-Pugh B cirrhosis and EVB by gastros-
copy; and (3) those with a HVPG>20 mmHg and other high-
Rfs—that is, early TIPS (also referred to as eTIPS) (within 72 
h) or pre-emptive TIPS (also referred to as pTIPS).

In patients with cirrhotic AEVB with end-stage liver disease 
or acute-on-chronic liver failure (ACLF), pTIPS improves liver 
transplant-free survival.82 Therefore, HE and hyperbilirubine-
mia in AEVB patients with ACLF at admission are not absolute 
contraindications to TIPS. For patients with GOV2 and IGV1 
who had acute bleeding, TIPS combined with gastric coronary 
vein embolization can reduce the risk of early rebleeding of 
the gastric varices and improve the hemostatic effect.

Transvenous retrograde balloon catheter emboliza-
tion
Balloon-occluded retrograde transvenous obliteration (BRTO) 
is a procedure that uses a balloon catheter to occlude abnor-
mal shunts, such as gastrorenal shunts; sclerosing agents 
and/or coils are injected to embolize varicose gastric veins 
to control gastric variceal bleeding.83 BRTO is indicated for 
patients with GOV2, IGV1, and variceal bleeding at rare sites, 
especially in patients with or at high risk of HE, and is an 
alternative to gastroscopic therapy or TIPS. A study compar-
ing the efficacy and safety of gastroscopic tissue adhesive 
and BRTO in the treatment of gastric varices in cirrhotic pa-
tients found that the rate of rebleeding in the gastroscopic 
treatment group was higher than that of BRTO. The 1-year 
and 2-year rebleeding-free rates were 77%/96.3% and 
65.2%/92.6%, respectively, but the 2-year survival rates 
and complication rates were similar.84

Splenectomy and/or pericardial devascularization 
(devascularization)
Splenectomy is indicated in patients with Child-Pugh A/B 
cirrhosis and AEVB or with uncontrolled bleeding that does 
not respond to drug therapy or gastroscopic treatment when 
emergency TIPS is unavailable; emergency devascularization 
can save their lives. For those with Child-Pugh C, liver trans-
plantation is preferred.85 The incidence of portal vein throm-
bosis (PVT) after splenectomy is as high as approximately 
50%, and PVT affects the recovery of portal hypertension and 
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subsequent treatment interventions, such as TIPS or liver 
transplantation. Therefore, splenectomy should only be used 
as a salvage intervention in a setting of failure of medical and 
gastroscopic therapies or in the absence of emergency TIPS.

Refractory EVB
Refractory patients with EVB are generally those who have 
active EVB within 5 days after drug or/and endoscopic thera-
py. It is more common in patients with Child-Pugh class C or 
ACLF or in patients with HVPG>20 mmHg.81 For patients with 
liver cirrhosis with refractory EVB, TIPS or liver transplanta-
tion is necessary based on their technical advantages charac-
terized by the multidisciplinary collaborative diagnostic and 
treatment team for liver cirrhosis and portal hypertension in 
each hospital. Patients with ACLF receive higher priority for 
liver transplantation on the waiting list.86

Secondary prevention of EVB
After controlling AEVB, patients still have a high risk of 
rebleeding and death. For patients who have not received 
secondary prevention, the rate of rebleeding within 1–2 
years is as high as 60% and the mortality rate at 6 weeks 
is as high as 20%. Therefore, secondary prevention is 
very important to reduce rebleeding and GOV mortality in 
patients with cirrhosis. Secondary prevention procedures 
include NSBB, endoscopy, vascular intervention, and sur-
gical treatment.86,87 To date, systematic reviews and meta-
analyses have failed to draw consistent conclusions about 

the efficacy and safety of these treatments.88 Therefore, to 
ensure an optimal choice from these treatment methods, 
the technical advantages of the hospital’s collaborative 
multidisciplinary diagnosis and treatment team must be 
taken into consideration; it is also necessary to carry out 
relevant multicenter, prospective, and high-quality clinical 
research.

Secondary prevention purpose
To eradicate or alleviate GOV, reduce the rate of rebleeding, 
and reduce mortality.

Timing of secondary prevention
Secondary prevention can start within 5 days after episodes 
of EVB or AEVB. Routine evaluation of liver reserve func-
tion and severity of portal hypertension is required prior 
to secondary prevention. Current studies have shown that 
Child-Pugh class C, PVT or tumor thrombus, severe varicose 
veins (>20 mm in diameter), or RC+ and blood blister sign 
positivity are high-Rfs for rebleeding from esophagogastric 
varices. HVPG>20 mmHg is a predictor of esophagogastric 
varices rebleeding and no response to drug or gastroscopic 
therapy.

Medical treatment
NSBB: Commonly used drugs are propranolol and carve-
dilol. Carvedilol prevents variceal rebleeding in patients 
with cirrhosis, the treatment effect of which is similar to 
that of EVL.89 A randomized controlled study comparing 
the safety and efficacy of propranolol and carvedilol in the 
secondary prevention of rebleeding of the esophagogas-
tric varices with a 6-year follow-up period found that the 
HVPG response of the carvedilol group was higher than 
that of the propranolol group (72% vs. 47.8%),90 while 
the rates of rebleeding at 1 and 3 years were lower (8.9% 
and 24.0% in the carvedilol group vs. 16.0% and 36.7% in 
the propranolol group). New onset/worsening ascites was 
more common in propranolol-treated patients (69.5% vs. 
40.0%). There were no significant differences in overall 
mortality, upper gastrointestinal bleeding, and adverse 
events, although carvedilol had a higher degree of HVPG 
response than propranolol.

Vasodilator: Nitrates, α2-receptor blockers, calcium ion 
blockers, and serotonin receptor blockers are included.91,92 
Most of the evidence derives from basic research, and there 
is little evidence and experience from clinical research. Al-
though NSBB in combination with nitrates and EVL can 
prevent variceal esophageal rebleeding, nitrates can have 
adverse effects on acute kidney injury in patients with cirrho-
sis.93 In conclusion, an ideal portal pressure reducing agent 
should have a highly selective effect on the splanchnic vas-
cular bed, maintain effective blood perfusion in the liver, and 
improve liver function. Therefore, the search for novel drugs 
that can reduce portal venous pressure remains an urgent 
clinical problem to be solved.

Gastroscopy
The goal is to eradicate or significantly reduce GOV, rebleed-
ing rates, and the associated mortality. In clinical practice, 
accurately predicting or assessing the risk of variceal bleed-
ing or rebleeding in cirrhosis and reducing unnecessary en-
doscopic screening remain clinical challenges.94

Gastroscopy combined with NSBB therapy: NSBB can 
reduce HVPG in patients with cirrhotic portal hypertension and 
prevent rebleeding of GOV and decompensation of liver cir-
rhosis,95,96 and endoscopic therapy can eradicate or alleviate 

Recommendation 16: Drugs are the preferred treat-
ment for EVB (A1). The vasoactive drug terlipressin 
(maintain on 2–12 mg/d infusion), somatostatin (250–
500 µg/h), or octreotide (25–50 µg/h) are the first-line 
treatment drugs for AEVB, and the treatment duration 
is 3–5 days (A1).
Recommendation 17: Antibiotics are important thera-
peutic drugs of AEVB in cirrhosis, which can reduce the 
incidence of recurrent bleeding and bleeding-related 
mortality in esophagogastric varices(A1).
Recommendation 18: EVL and EIS can be used in pa-
tients with esophageal varicose veins and type GOV1 
EVB (A1); tissue adhesive injection is indicated for 
GOV2 and IGV variceal bleeding (A1).
Recommendation 19: Terlipressin, somatostatin, and 
octreotide, in combination with endoscopic therapy, can 
improve the safety and efficacy of endoscopic therapy, 
reduce the incidence of recent recurrent bleeding after 
endoscopic therapy (A1).
Recommendation 20: For patients who do not re-
spond to therapeutic drugs, early endoscopic or vas-
cular interventional therapy should be implemented 
according to the conditions of the hospital and experi-
ences of multidisciplinary team(B1).
Recommendation 21: Compression hemostasis with 
a Sengstaken-Blakemore tube can be used as a tempo-
rary transition therapy for patients who do not respond 
to drugs or endoscopic therapy when emergency endo-
scopic/TIPS therapy (B1) is not available.
Recommendation 22: Anesthesia intubation and 
ICU support can improve the efficacy and safety of the 
emergent endoscopic treatment of EVB (B1).
Recommendation 23: In patients with Child-Pugh A/B 
class, surgical devascularization is still an effective tech-
nique to control AEVB in patients who are unresponsive 
to drugs or endoscopic therapy when TIPS is not avail-
able (B1).
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GOV.97,98 The technique of endoscopic therapy is the same 
as that of AEVB. Compared with the use of EVL or NSBB 
alone, EVL combined with propranolol or carvedilol had a 
better effect in preventing rebleeding from GOV rebleeding 
and improves the long-term survival rate.99 Therefore, gas-
troscopy combined with NSBB is the standard regimen for 
the secondary prevention of rebleeding from GOV unless the 
patient is intolerant to the drug. Patients who have already 
received NSBB for primary prevention require a combination 
with endoscopic therapy.100,101 However, in patients with 
massive ascites, EVL alone is more suitable for the preven-
tion of GOV rebleeding than EVL in combination with NSBB 
owing to the increased risk of adverse effects of NSBB and 
acute kidney injury.102

Sequential periodic therapy and long-term endos-
copy monitoring: There is still no unified view on the opti-
mal interval and cycle of gastroscopic therapy. Gastroscopy 
is usually performed 2–4 weeks after the initial treatment to 
evaluate the effect of the first treatment. If the GOV has not 
yet been eradicated or there is still a risk of rebleeding and 
the esophageal mucosal ulcer is completely healed, multi-
ple cycles of EVL, EIS, or tissue adhesives can be repeated 
until the patient’s GOV has been eradicated or there is no 
risk of rebleeding.97,103 Endoscopy should be performed at 
least once every 12 months to assess the risk of recurrence 
of GOV after GOV eradication or when there is no risk of 
bleeding. For patients who have undergone a gastroscopic 
intervention, lifelong gastroscopic monitoring and follow-up 
is required for sequential gastroscopic treatment.

Vascular interventional therapy
TIPS and BRTO are the main approaches for vascular inter-
vention in cirrhotic portal hypertension. TIPS is an option for 
rebleeding after NSBB and/or combined gastroscopy.100,101 
For patients with Child-Pugh A/B, TIPS or surgical devascu-
larization may be considered when patients are unresponsive 
to endoscopy and medical therapy. BRTO can also be applied 
when BRTO indications are met. Owing to the populariza-
tion of gastroscopic treatment technology, other percutane-
ous transhepatic vascular intervention approaches, including 
percutaneous transhepatic and gastric coronary venous em-
bolization, have rarely been performed clinically.

Liver transplantation
Liver transplantation is the ultimate treatment for patients 
with end-stage cirrhosis and ACLF, especially patients with 
refractory EVB.101

Treatment of special types of varicose veins

Varicose veins at rare sites
Varicose veins at rare sites refer to those that are located in 
parts of the digestive system other than the esophagus and 
stomach, such as the duodenum, biliary tract, and bowel, or 
other systems other than the digestive system, such as the 
peritoneum and ovary. The 1-year all-cause mortality, MELD 
score, admission to the ICU, rates of octreotide and antibi-
otic use, and HVPG were significantly lower in patients with 
variceal hemorrhage at rare sites than in patients with AEVB 
with cirrhosis. EIS, EVL, tissue adhesive injection, and TIPS 
combined with embolization can be applied in case of variceal 
hemorrhage at rare sites.104 Favorable efficacy and safety 
are only reported in some case reports, and multidisciplinary 
diagnosis and treatment are required.

PVT with cirrhosis EVB
In patients with liver cirrhosis and PVT treated with TIPS and 
anticoagulation therapy and in untreated patients, the early/
late PVT improvement rate was 72%/78%, 27%/29%, and 
10%/17%, respectively. No increase in bleeding complica-
tions from low molecular weight heparin anticoagulants was 
observed.105 For patients with cirrhosis and PVT, both TIPS 
and low molecular weight heparin anticoagulants can be con-
sidered safe and effective interventions;106 TIPS is more ef-
fective than EVL in combination with NSBB in preventing re-
bleeding and achieving recanalization of PVT in patients with 
Child-Pugh class A/B cirrhosis and PVT. The earlier the an-
ticoagulation treatment with low molecular weight heparin, 
the higher the rate of recanalization of the portal vein. The 
recanalization rate was 69% when treatment was started 
in the first week; the recanalization rate decreased to 25% 
when treatment started in the second week. However, in pa-
tients with cirrhotic PVT and AEVB, the timing of initiation 
of anticoagulation remains inconclusive. For recently formed 
PVT, it is generally believed that the sooner anticoagulation 
therapy is initiated after active bleeding is controlled, the 
higher the rate of recanalization of PVT.

Portal vein tumor thrombus with EVB owing to liver 
cirrhosis
Approximately 85–90% of liver cancer cases occur owing to 
cirrhotic portal hypertension, and the management of AEVB 
and tumor thrombus remains a clinical conundrum. TIPS is 
an effective and safe technique to prevent rebleeding of the 
GOV in patients with liver cancer and portal hypertension. 
Compared with endoscopic therapy, TIPS significantly reduc-
es the risk of rebleeding, but there is no difference in overall 
liver transplant-free survival between them.107

Recommendation 27: Tissue adhesive injection, EIS, 
EVL, and TIPS are effective treatment techniques for 
variceal bleeding at rare sites, which can be determined 
according to the patient’s wishes and the technical ad-
vantages of a collaborative multidisciplinary team for 
diagnosis and treatment (C1).
Recommendation 28: For those who have complete 
or partial PVT (>50%) of the main portal vein, PVT in-
volving the mesentery with the risk of bleeding of GOV, 
or symptomatic PVT or those who are on the waiting list 
for liver transplantation, low molecular weight heparin 
anticoagulation is recommended (B1).
Recommendation 29: For patients with cirrhosis with 
PVT and EVB, endoscopic therapy or TIPS can be used 

Recommendation 24: Endoscopy combined with 
NSBB is the standard regimen for secondary preven-
tion of EVB. (A1) If patients are intolerant to combina-
tion therapy, monotherapy with either technique can be 
used for secondary prevention.
Recommendation 25: Gastroscopy should be per-
formed 2–4 weeks after the initial endoscopic treatment 
to evaluate the effect of treatment. Multiple cycles of 
sequential treatment can be performed at intervals of 
2–4 weeks, with GOV eradication or no risk of rebleed-
ing as the end point of treatment. Endoscopy should 
be performed at least 12 months after eliminating or 
significantly reducing GOV to assess the risk of GOV 
recurrence and rebleeding (C1).
Recommendation 26: NSBB is not recommended in 
the primary or secondary prevention of EVB in patients 
with liver cirrhosis complicated by refractory ascites or 
acute kidney injury (B1).
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Problems to be addressed and prospects
(1) Related research on concepts and clinical diagnostic 
criteria for liver cirrhosis re-compensation and reversal of 
portal hypertension. (2) Development and clinical applica-
tion of noninvasive measurement technology and biomarker 
risk stratification for portal pressure/HVPG in liver cirrho-
sis. (3) Noninvasive assessment methods for the severity 
of GOV in liver cirrhosis; efficacy and safety of NSBB and 
EVL in the primary prevention of EVB and the prevention 
of decompensation of liver cirrhosis; and development of 
novel drugs targeting the reduction of portal pressure. (4) 
Optimal therapeutic effect and safety evaluation of vasoac-
tive drugs, NSBB, gastroscopic sequential therapy, and TIPS 
in AEVB; secondary prevention and decompensation of liver 
cirrhosis; cycle of gastroscopic sequential therapy; and tim-
ing of NSBB withdrawal. (5) In-depth study on the mecha-
nism of action of TCM against liver fibrosis and cirrhosis. 
(6) Effects and evaluation of the effect of albumin, PVT, and 
platelet levels on EVB in liver cirrhosis and the progression 
of liver cirrhosis and timing, course of treatment, and effi-
cacy and safety evaluation of low molecular weight heparin 
anticoagulation therapy
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to control acute bleeding. In the prevention of rebleed-
ing, the treatment effect of TIPS is superior to that of 
endoscopic therapy (A1). Early initiation of anticoagu-
lation therapy can improve the therapeutic effect of 
endoscopy or TIPS after bleeding has been controlled 
(B1).
Recommendation 30: For cirrhotic patients with EVB 
and portal vein tumor thrombus, endoscopic therapy or 
TIPS can be chosen to control acute bleeding and pre-
vent recurrence (B1).
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