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Abstract

Background: Cirrhosis is a heterogeneous disease with a high mortality, It is the fifth-leading cause of
adult deaths and classified in to in two main prognostic stages: compensated and decompensated
cirrhosis, depending on the presence or absence of clinically evident decompensating events
(specifically ascites, VH, and encephalopathy. Gastro esophageal varices are present in approximately
50% of patients with cirrhosis, but this depends on the clinical stage. In patients with CC, GEVare
present in 30%-40%, whereas they can be present in up to 85% of patients with decompensated cirrhosis.
There are two approaches for treating GEV: primary prophylaxis to manage bleeding or emergency
treatment for bleeding followed by secondary prophylaxis. Treatment methods can be classified into
two categories: 1) Those used to decrease portal pressure, such as medication (i.c., nonselective f-
blockers), radiological intervention [transjugular intrahepatic portosystemic shunt (TIPS)] or a surgical
approach (i.e., portacaval shunt), and 2) Those used to obstruct GEV, such as endoscopy [endoscopic
variceal ligation (EVL), endoscopic injection sclerotherapy (EIS), and tissue adhesive injection] or
radiological intervention [balloon-occluded retrograde transvenous obliteration (BRTO)]. Clinicians
should choose a treatment method based on an understanding of its efficacy and limitations.
Keywords: Cirrhosis, bleeding, Gastroesophageal Varices.

DOI: 10.53555/ech/2023.12.Si12.277

Cirrhosis is a heterogeneous disease with a high mortality, It is the fifth-leading cause of adult deaths and
classified in to in two main prognostic stages: compensated and decompensated cirrhosis, depending on the
presence or absence of clinically evident decompensating events (specifically ascites, VH, and
encephalopathy (1)

PH is the initial and main consequence of cirrhosis and is responsible for the majority of its complications
,Portal pressure (PP) which determined by the hepatic venous pressure gradient (HVPG), is used for
prediction the development of complications of in patients with cirrhosis and chronic liver disease (CLD)
without cirrhosis more than liver biopsy. (2)

Patients with advanced CLD may develop PH before the anatomical diagnosis of cirrhosis so patients with
compensated cirrhosis and advanced liver fibrosis with HVPG >5 mm are considered ¢ ACLD. (3).

The Child-Turcotte-Pugh (CTP) classification is used for classification patients with cirrhosis, Patients with
cirrhosis belonging to the classA are compensated, whereas those in the B and C class are mostly
decompensate, there are several stages have been recognized Based on PP, patients with CC can be divided
into those with mild PH (HVPG>5 but<10mm Hg) and those with clinically significant portal hypertension
(CSPH), defined by an HVPG >10 mmHg
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CSPH is found in approximately 50%-60% of patients with CC without gastroesophageal varices (4).

Patients with GEV have an HVPG of at least 10mm Hg so Patients with GEV have by definition CSPH
which increased risk of developing postsurgical decompensation, hepatocellular carcinoma (HCC)and overt
clinical decompensation (ascites, VH, and HE) (5).

The staging of cirrhosis affect the treatment of PH because prognosis and mechanisms of disease and
therapeutic targets are differenet ,Serum albumin and the Model for End-Stage Liver Disease (MELD) score
are also independent predictors of decompensation, so cirrhosis should be described and stratified in two
different clinical stages compensated and decompensated, defined by the presence or absence of overt clinical
complications of cirrhosis (ascites, VH, and HE) and Patients with compensated cirrhosis should be sub
staged into those with mild PH and those with CSPH which predicts the development of more-advanced
stages, there are two sub stages are recognized among patients with CSPH, based on the absence or presence
of GEV. (1)

Epidemiology:

Gastro esophageal varices are present in approximately 50% of patients with cirrhosis, but this depends
on the clinical stage. In patients with CC, GEVare present in 30%-40%, whereas they can be present in up to
85% of patients with decompensated cirrhosis (6)

In patients with CC, varices develop at a rate of 7%-8% per year (4) and progression from small to large
varices occurs at a rate of 10%-12% per year, with decompensated cirrhosis being an independent predictor
of progression (7).
Pathophysiology:

Increasing intra hepatic resistance to portal flow due to vascular distortion from regenerative nodules and
micro thrombi is the main cause of portal hypertension that reduce NO bioavailability leads to endothelial
dysfunction and increasing intra hepatic resistance so using statins which has anti fibrotic properties may be
helpful here.

PH is leads to formation of portosystemic collaterals that develop through the coronary and Short gastric
veins which constitute GEV, splanchnic vasodilatation occurs before the development of the collaterals so
the portal flow is entirely diverted through also release of NO cause splanchnic vasodilatation together with
Hyperglucagonemia and neoangiogenesis leads to persistant portal hypertension (8)

Sodium and water retention caused by systemic vasodilatation leads to increasing blood volume and
increased cardiac output ,also release of norepinephrine, angiotensin-2, and antidiuretic hormone leads to
intrahepatic vasoconstriction, drugs like non-selective beta-blockers (NSBBs; propranolol, nadolol, and
carvedilol), vasopressin (VP), and its analogue, terlipressin, and somatostatin (SMT) and its analogues
(octreotide, vapreotide) used in the treatment of varices and VH by causing Splanchnic vasoconstriction but
liver function will not improve. (9)

Diagnosis and Monitoring:
PH is defined as mild PH (HVPG>5 but<10mm Hg) and as CSPH (HVPG>10mmHG) In which all the
complications of PH are more likely to appear (varices, clinical decompensation),HVPG is the difference
between the wedged (or occluded) hepatic venous pressure and the free hepatic venous pressure this can be
measured by catheterization of the hepatic vein by using balloon catheter, Normal HVPG is 3-5mm Hg,
HVPG more than 5 mm Hg identifies patients with cACLD/CC secondary to conditions associated with
sinusoidal hypertension (4)
HVPG>12mm Hg identifies bleeding risk In patients with GEV mostly because there is clear evidence that
shows that reducing the HVPG to levels of 12mm Hg or below is associated with protection from variceal
hemorrhage (VH) (10)
HVPG>16mm Hg indicates a higher risk of death and HVPG more than 20mm Hg predicts failure to control
bleeding, early rebleeding, and death during acute VH (11)
1- Diagnosis of clinically significant portal hypertension by using Non invasive tests:
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Pelvi -abdominal US provides safe and inexpensive imaging evidence of PH , Sonographic signs of PH have
been described, such as dilatation of portal vein , reduction of portal vein velocity, recanalized paraumbilical
vein, spontaneous splenorenal circulation,dilated left and short gastric veins (12)

The presence of portocollateral circulation and the reversal of flow within the portal system is 100% specific
for CSPH and is sufficient for diagnosis , also Several imaging techniques can be used like computed
tomography (CT)and magnetic resonance imaging (13)

The ability to assess liver stiffness by using elastography (TE; Fibro Scan) is now very important technique
it has been shown that an LSPS (liver stiffness [in kPa] * spleen size [in cm]/platelet count [in number/ m
m3] score)>2.06 was 90% specific in ruling in CSPH with a positive predictive value of >90%. (12)
Magnetic resonance elastography (MRE) is an emerging technique that provides data on LS and SS of much
larger areas of the liver and spleen compared to ultrasound-based techniques Although MRE has been shown
to be accurate in the staging of liver fibrosis data regarding its diagnostic performance in the diagnosis of
CSPH are still very limited (14).

2- Using Noninvasive tests in diagnosis of GEV:

Baveno VI criteria can be safely used to avoid endoscopy because according to it and extended Baveno VI
criteria, patients with an LSM <20kpa and platelet count >150,000/mm3 have a very low probability (<5%)
of having high-risk varices (3).

Also it is used for excluding unaffected patients more than identification of high risk patients who needs
treatment this leads to decrease in the number of surveillance endoscopy procedures by 30% (14)

ESGE recommends that patients with decompensated ACLD (liver stiffness measurement by transient
elastography >20 kpa or platelet count <150%109/L) should be screened by upper GI endoscopy to identify
high risk esophagogastric varices (esophageal varices that are medium or large in size or small-sizede
sophageal varices with red wale markings and all must be documented in the endoscopy report ,on the other
hand does not recommend video capsule endoscopy (VCE) for screening of esophageal varices (15).

In patients with cirrhosis secondary to hepatitis B, an LSPS (liver stiffness [in kPa]* spleen size [in cm]/
platelet count [in number/mm3] score) <3.5 was accurate in ruling out high-risk varices ,In patients who do
not meet these criteria, screening endoscopy for the diagnosis of GEV is recommended when the diagnosis
of cirrhosis is made (16)

3-Monitoring the development of clinically significant portal hypertension and high-risk varices:
Endoscopy should be repeated every two years if there is active liver injury (active drinking in alcoholics and
lack of SVR in HCV) but if there is small varices on screening endoscopy repeated endoscopy should be
repeated yearly also during performing screening for HCC any evidence of worsening PH like appearance of
new portosystemic collaterals in Imaging should be observed this has been associated with variceal formation
and growth (12)

Patients with compensated ACLD (due to viruses, alcohol and/ornon obese [BMI<30kg/m2] nonalcoholic
steatohepatitis) and clinically significant portal hypertension(HVPG>10mmHgand/or liver stiffness by
transient elastography>25kPa) should receive ,if no contraindications NSBB therapy (preferably carvedilol)to
prevent the development of variceal bleeding according to ESGE guidelines (15).

Varices can be uniformly described according to the general rules for recording endoscopic findings of EGV
proposed by the Japan Society for Portal Hypertension (17).
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Non-invasive methods for detection of esophagogastric varices (18)

Non-invasive
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detect varices
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Sarin’s classification of gastric varices: (19).
A- GOV: Gastric varices are continuous with esophageal varices
e Type 1 GOV: Extend 2-5 cm below the gastroesophageal junction along the lesser curve of the
stomach Mildly tortuous.
e Type 2 GOV: Extend beyond the gastroesophageal junction into the fundus of the stomach and along
the greater curve of the stomach Long, nodular, and tortuous
B- IGV: Gastric varices in the absence of esophageal varices
e Type 1 IGV: fundal varices Located in the fundus and fall short of the cardia by a few centimeters
Nodular and tortuous often with red color signs
e Type 2 IGV:isolated ectopic varices Located in the body, antrum, or pylorus

4-Monitoring Changes in Hepatic Venous Pressure Gradient:
Decrease in HVPG to less than 12mm Hg is significantly reduces the risk of recurrent hemorrhage, ascites,
encephalopathy, and death in patients with a history of VH but In patients with CC, reductions in HVPG
>10% from baseline have been associated with a reduction in development of varices , first VH, and death
.(20)
Management

According to the different clinical stages of cirrhosis and PH, therapy of varices and VH would be different,
we aim to treat the patients at an early stage is to prevent the development of complications, varices and VH
should be managed according to the status (compensated or decompensated) and the presence (or absence)
of other complications of cirrhosis/PH (e.g., ascites, encephalopathy) (21).
A) Patients with compensated cirrhosis and mild portal hypertension:
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This stage is defined by an HVPG >5 but<10mm and patients in this stage do not have varices or other
complications of PH Elimination of the etiologic agent is the current mainstay of therapy because the main
mechanism leading to PH is increasing the intrahepatic resistance so goal of therapy is to prevent
development of CSPH also therapy has to be directed toward the etiology of cirrhosis. Antifibrotic drugs
like Statins have proved to have lower incidence of decompensation (ascites and VH) In patients with
compensated HCV cirrhosis and lower mortality by decreasing hepatic fibrogenesis, improving intrahepatic
endothelial dysfunction, reducing PP, and improving liver perfusion and liver function (11)

B) Patients with Compensated Cirrhosis and Clinically Significant Portal Hypertension without
Gastroesophageal Varices:

CSPH is defined as HVPG more than 10 mmHg so decrease in HVPG >10% from baseline associated with
decreased risk of clinical outcomes , in this stage the main objective of treatment should no longer be to
prevent varices, but to prevent clinical decompensation ,there is no role of NSBBs in preventing formation
of varices. (4)

C) Patients with Compensated Cirrhosis and Gastroesophageal Varices:

GEYV at this stage have been seen by endoscope, by definition they have CSPH, because the lowest HVPG in
these patients is 10-12mm Hg the main objective is to prevent the first episode of VH reduction in HVPG to
less than 12 mmHg by using NSBBs. (22).

In patients at a high risk of bleeding like patients with medium/large varices or patients with small varices
with red wale signs also decompensated patients with small varices, primary prophylaxis of VH is indicated
(81)

Prevention of First Variceal Hemorrhage in Patients With Medium/ Large Esophageal Varices:

The primary pharmacological approach for prevention is the use of nonselective beta-blockers like
propranolol or nadolol. These medications reduce the pressure in the portal vein, which helps decrease the
risk of bleeding from varices. (22).

Disadvantages of NSBBs are that approximately 15% of patients may have absolute or relative
contraindications to therapy, and another 15% require dose reduction or discontinuation attributed to common
side effects (e.qg., fatigue, weakness, and shortness of breath. (23)

Management of patients with moderate /large varices that have not Bleed: (1)

Prevention of First Variceal Hemorrhage in Patients With Small Esophageal Varices

While small varices have a lower risk of bleeding compared to larger ones, some patients with small varices
and risk factors may benefit from pharmacological therapy to reduce the risk of progression. This therapy
typically involves the use of nonselective beta-blockers like propranolol or carvedilol. (24)

D) Patients presenting with acute esophageal variceal haemorrhage:

The immediate goal of therapy in these patients is to control bleeding, to prevent early recurrence (within 5
days) and prevent 6-week mortality (3).

Careful intravascular volume replacement by using crystalloid fluids if there is hemodynamic instability
to restore tissue perfusion is mandatory, also transfusion/volume expansion in the individual patient should
take into account other factors, such as age, cardiovascular disorders, ongoing hemorrhage and hemodynamic
status .(20)

ESGE recommend that packed red blood cell (PRBC) transfusion strategy to initiate PRBC transfusion at a
hemoglobin threshold of 7g/dL and maintaining it at 7-9g/dL) in hemodynamically stable patients with acute
UGIB without history of cardiovascular disease and a “liberal” transfusion strategy (initiating PRBC
transfusion at a hemoglobin threshold of 8g/ dL hemodynamically stable patients history of cardiovascular
disease (15).

Correction of the international normalized ratio (INR) by the use of fresh frozen plasma or factor Vlla is not
recommended, because INR is not a reliable indicator of coagulation status in cirrhosis (10)
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The use of antibiotic prophylaxis has been used to a decrease the development of infections, recurrent
hemorrhage, and death because Patients with cirrhosis presenting with GI hemorrhage are at a high risk of
developing bacterial infections. (25)

Intravenous ceftriaxone has been shown to be more effective in preventing infection compared to oral
norfloxacin , this is explained by a high rate of infections by quinolone-resistant organisms ,Therefore the
antibiotic of choice is intravenous ceftriaxone at a dose of 1g every 24 hours, duration of antibiotic
prophylaxis is short term, for a maximum of 7 days it is the first choice in patients with advanced cirrhosis
,those who on quinolone prophylaxis, and in hospital settings with high prevalence of quinolone-resistant
bacterial infections. (3).

The use of vasoactive agents in acute VH is associated with lower 7-day all-cause mortality and lower
transfusion requirements, the three most utilized worldwide are (SMT, octreotide, and terlipressin) all of them
are used by intra venous infusion for 5 days depending on control of bleeding, following successful
endoscopic hemostasis vasoactive agents may be stopped 24-48 hours later in selected patients Generally
there is no significant differences among them, although terlipressin was used at doses lower than

recommended (26)

The use of Octreotide leads to improve the overall control of acute haemorrhage, endoscopy must be done as
soon as possible and not more than 12 hours after presentation, If a variceal source is confirmed, EVL should

be performed provided the patient has been hemodynamically resuscitated (27).

ESGE recommends that endoscopic evaluation should takes place within 12 hours from the time of patient
presentation after resuscitation also recommends in the absence of contraindications, intravenous
erythromycin 250 mg may be given 30—120 minutes prior to upper Gl endoscopy (15).

The routine use of proton pump inhibitors (PPIs) is no longer preferred according to recent guidelines
despite using them decrease the risk of post EBL ulcer bleeding and reduce ulcer size, using them has been
associated with an increasing the risk of bacterial infection, especially spontaneous bacterial peritonitis and
infections caused by multidrug-resistant bacteria but if initiated before endoscopy, it should be discontinued
(7)

Up to 20% of VVH episodes can be refractory to standard therapy and are associated with a high mortality so
“bridge” therapy may be necessary in order to acute control of hemorrhage until a more definitive therapy or
a second session of endoscopy therapy can be performed, also Balloon tamponade is still used as bridge
therapy and provides hemostasis in up to 80% of patients (1)

In patients at high risk of failure or rebleeding (CTP class C cirrhosis or CTP class B with active bleeding on
endoscopy) who have no contraindications for TIPS, an “early” (preemptive) TIPS within 72 hours from
EGD/ EVL may benefit selected patients and Patients who have a TIPS placed successfully during the acute
episode intravenous vasoactive drugs can be discontinued and do not require NSBBs or EVL after recovery
but should be assessed by Doppler ultrasound every 6 months.(1)

Patients who recover from the first episode of VH have a high rebleeding risk (60% in the first year), with a

mortality of up to 33%. Combination of NSBB+EVL is first-line therapy in the prevention of rebleeding (28)
Hepatic encephalopathy is common in patients with cirrhosis and its prevalence increases during Gl bleeding
due to increasing ammonia production from blood protein digestion, liver failure, systemic inflammation, and
infection .Hepatic encephalopathy at the time of admission during Gl bleeding negatively impacts outcome
and is independently associated with mortality (28)

Treatment of hepatic encephalopathy by Oral lactulose and/or lactulose enema patients with Gl bleeding and
concomitant hepatic encephalopathy improve the survival by rapid removal of nitrogenous waste products

(3).

Although other ammonium-lowering strategies (e.g. L-ornithine, L-aspartate, and rifaximin) have been
suggested to be as effective as lactulose in preventing the development of hepatic encephalopathy in patients
with Gl bleeding (29)
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Drug Recommended Dose Duration
Terlipressin Initial 48 hours: 2mg IV every 4 hours until control of | 2-5 days
bleeding Maintenance: 1mg IV every 4 hours to prevent
rebleeding

Vasopressin Continuous IV infusion: 0.2-0.4 U/min; can be | 24 hours
increased to 0.8 U/min It should always be
accompanied by IV nitroglycerin at a starting dose of
40mg/min, which can be increased to a maximum of
400mg/min, adjusted to maintain a systolic blood
pressure 90mm Hg

Octreotide Initial 1V bolus of 50 micrograms (can be repeated in | 2-5 days
(SMT analogue | first hour if ongoing bleeding) Continuous IV infusion
of 50mg/h
SMT Initial IV bolus 250mg (can be repeated in the first hour | 2-5 days
if ongoing bleeding) Continuous IV infusion of 250-
500mg/h

E. Gastric Varices

Gastric varices (GV) are present in around 20% of patients with cirrhosis Cardiofundal varices are much more
frequent in patients with portal vein and/or splenic vein thrombosis and Sarin’s classification is the most
commonly used for risk stratification and management of GV, GOV type 1 (GOV1) are EV extending below
the cardia into the lesser curvature and are the most common (75% of GV). GOV type 2 (GOV?2) are those
extending into the fundus, Isolated GV type 1 (IGV1) are located in the fundus (IGV1), GOV2 and IGV1 are
commonly referred to as “cardiofundal varices.” Isolated GV type 2 (IGV2) are located elsewhere in the
stomach (30)

Their localization (IGV1>GOV2>GOV1), large size, presence of red spots, and severity of liver dysfunction
are factors that increase the risk of bleeding. (16)

For prevention of first VH from GOV2 or IGV1 may follow the recommendations for EV, NSBBs can be
used although the data are not as strong as for EV, neither TIPS nor BRTO are recommended to prevent first
hemorrhage in patients with fundal varices that have not bled (22).

In patients with refractory ascites or SBP, high doses of NSBBs should be avoided. NSBB dose should be
reduced or discontinued in patients with refractory ascites with signs of severe circulatory dysfunction, such
as severe hypotension (systolic blood pressure<90mm Hg), hyponatremia (serum sodium<130 meg/L), or
unexplained deterioration in renal function (3).

Management of acute hemorrhage from gastricvarices:

The initial treatment of gastric VH is similar to that of esophageal VH (volume resuscitation, vasoactive
drugs, and antibiotics before diagnostic endoscopy, in case of massive bleeding, balloon tamponade with the
Linton-Nachlas tube may serve as a bridge to other treatments. If using the Sengstaken-Blakemore or
Minnesota tubes, inflation of only the gastric balloon and anchoring it against the gastroesophageal junction
could be sufficient to produce adequate tamponade (31).
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Urgent upper endoscopy is essential to identify the source of bleeding, assess the size and location of
gastric varices, and perform endoscopic hemostasis procedures like banding, sclerotherapy, cyanoacrylate
injection (glue therapy) is assosciated with lower rebleeding rates. (31)

In addition, EVL should only be performed on small GV in which both the mucosal and contralateral
wall of the vessel can be suctioned into the ligator; otherwise, the band will fall off in several days, leaving
an ulcer overlying the vessel, which can result in catastrophic re bleeding endoscopic ultrasound— guided
insertion of coils and cyanoacrylatemay provide far greater safety and efficacy (32)

EUS-guide d injection therapy by cyanoacrylate should be decided on a case-by case basis and limited to
centers with expertise in this endoscopic technique according to ESGE guidelines (15).

Prevention of re bleeding:
In patients who have recovered from cardiofundal variceal haemorrhage (GOV2,IGV1), ESGE recommends
an individualized approach for secondary prophylaxis based up on patient factors and local expertise
because there is lack of definitive high level evidence regarding specific eradication therapies(e.g. endoscopic
cyanoacrylate injection tNSBB,EUS guided injection of coils plus cyanoacrylate TIPS ,or BRTO)and
appropriate treatment intervals (15)
The combination of NSBBs and endoscopic variceal therapy (EVL or cyanoacrylate injection) is the first-
line therapy to prevent rebleeding and repeated cyanoacrylate injection is used more than NSBB in the
prevention of rebleeding and mortality in patients with cardiofundal varices also it is an option for cases in
which TIPS or BRTO are not technically feasible, but it is not appr oved for the treatment of GV (33)
F. Ectopic Varices:

The management of ectopic varices requires a thorough knowledge of the vascular supply to the varices
, localization and anatomy are very heterogeneous which makes treatment becomes difficult, on the other
hand diagnosis can be made with a contrast-enhanced CT in the portal venous phase, using large-volume
diluted water-soluble oral contrast , the most frequent locations are surgical stomas, duodenum, jejuno-ileum,
and colon, bleeding from ectopic varices is very rare in cirrhosis, but it is a significant source of bleeding in
patients with pre hepatic PH (34)

Treatment options include endoscopic therapy, mostly with cyanoacrylate injection or
endosonographic coil placement, TIPS with or without collateral embolization, and BRTO. In the case of
stomal varices, direct injection of sclerosant agents or cyanoacrylateunder radiographic guidance can be very
successful (35)

Prevention of rebleeding in patients experiencing the first variceal hemorrhage while on primary
prophylaxis with nonselective beta-blockers or endoscopic variceal ligation:

Patients who bleed while on primary prophylaxis may need more-aggressive therapy, such as TIPS
because rebleeding and mortality were significantly higher in patients who had bled while on prophylactic
NSBBs compared to those that experienced VH not having been on NSBBs so Patients failing primary
prophylaxis for VH may be treated with the combination of NSBBs and EVL or alternatively with TIPS (36)
Prevention and treatment of variceal haemorrhage in patients with hepatocellular carcinoma:

The risk of bleeding and prognosis of the bleeding episode might be worse in these patients (146) so these
patients should receive the same secondary prophylaxis like the patients without HCC, including those who
have PVT (tumoral or bland) the lack of secondary prophylaxis in patients with HCC recovering from acute
VH is associated with high mortality (37)

Patients with refractory ascites or after spontaneous bacterial peritonitis:

Treatment with NSBBs in Refractory ascites and SBP are not absolute contraindicated , in these patients,
high doses of NSBBs (over 160mg/day of propranolol or over 80mg/day of nadolol) should be avoided, given
that they might be associated with worse outcomes(38)

NSBB dose should be reduced or discontinued in patients with refractory ascites with signs of severe
circulatory dysfunction, such as severe hypotension (systolic blood pressure<90mm Hg), hyponatremia
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(serum sodium<130 meq/L), or unexplained deterioration in renal function and after correction of renal
function/ circulatory state may be used again to prevent recurrent He (3)

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

References
Garcia-Tsao G. Natural history of cirrhosis. In: Cardenas A, Keaveny A, eds. Complications of Cirrhosis. Cham, Switzerland:
Springer International; 2015.
Blasco A, Forns X, Carrion JA, Garcia-Pagan JC, Gilabert R, Rimola A, et al. Hepatic venous pressure gradient identifies
patients at risk of severe hepatitis C recurrence after liver transplantation. HEPATOLOGY 2006;43:492-499.
de Franchis R, Bosch J, Garcia-Tsao G et al. Baveno VII — renewing consensus in portal hypertension: Report of the Baveno
VII Consensus Workshop: personalized care in portal hypertension. J Hepatol 2022; 76: 959-974.
Groszmann RJ, Garcia-Tsao G, Bosch J, Grace ND, Burroughs AK, Planas R, et al. Beta-blockers to prevent gastroesophageal
varices in patients with cirrhosis. N Engl J Med 2005;353:2254-2261.
Ripoll C, Groszmann R, Garcia-Tsao G, Grace N, Burroughs A, Planas R, et al. Hepatic venous pressure gradient predicts
clinical decompensation in patients with compensated cirrhosis. Gastroenterology 2007;133:481-488.
Kovalak M, Lake J, Mattek N, Eisen G, Lieberman D, Zaman A. Endoscopic screening for varices in cirrhotic patients: data
from a national endoscopic database. Gastrointest Endosc 2007; 65:82-88.
Merli M, Nicolini G, Angeloni S, Rinaldi V, DeSantis A, Merkel C, et al. Incidence and natural history of small esophageal
varices in cirrhotic patients. J Hepatol 2003;38:266-272.
Fernandez M, Vizzutti F, Garcia-Pagan JC, Rodes J, Bosch J. Anti-VEGF receptor-2 monoclonal antibody prevents
portalsystemic collateral vessel formation in portal hypertensive mice. Gastroenterology 2004;126:886-894
Kroeger RJ, Groszmann RJ. Effect of selective blockade of beta-2 adrenergic receptors on portal and systemic hemodynamics
in a portal hypertensive rat model. Gastroenterology 1985; 88:896-900.
Bosch J, Garcia-Pagan JC. Prevention of variceal rebleeding. Lancet 2003;361:952-954.
Abraldes JG, Villanueva C, Banares R, Aracil C, Catalina MV, Garci AP, et al. Hepatic venous pressure gradient and prognosis
in patients with acute variceal bleeding treated with pharmacologic and endoscopic therapy. J Hepatol 2008;48:229-236.
Berzigotti A, Piscaglia F. Ultrasound in portal hypertension— part 2—and EFSUMB recommendations for the performance
and reporting of ultrasound examinations in portal hypertension. Ultraschall Med 2012;33:8-32.
Vilgrain V, Lebrec D, Menu Y, Scherrer A, Nahum H. Comparison between ultrasonographic signs and the degree of portal
hypertension in patients with cirrhosis. Gastrointest Radiol 1990;15:218-222.
Singh S, Venkatesh SK, Loomba R, Wang Z, Sirlin C, Chen J, et al. Magnetic resonance elastography for staging liver fibrosis
in non-alcoholic fatty liver disease: a diagnostic accuracy systematic review and individual participant data pooled analysis.
Eur Radiol 2016;26:1431-1440.
lan M. Gralnek1,2, Marine Camus Duboc3, Juan Carlos Garcia- Endoscopic diagnosis and management of esophagogastric
variceal hemorrhage: European Society of Gastrointestinal Endoscopy (ESGE) Guideline. 2022; 54: 1094-1120 | © 2022.
Kim BK, Han KH, Park JY, Ahn SH, Kim JK, Paik YH, et al. A liver stiffness measurement-based, noninvasive prediction
model for high-risk esophageal varices in B-viral liver cirrhosis. Am J Gastroenterol 2010;105:1382-1390
Tajiri T, Yoshida H, Obara K, Onji M, Kage M, Kitano S, et al. General rules for recording endoscopic findings of
esophagogastric varices (2nd edition). Dig Endosc 2010;22:1-9.
. Karatzas A, Konstantakis C, Aggeletopoulou I, Kalogeropoulou C, Thomopoulos K, Triantos C. Non-invasive screening for
esophageal varices in patients with liver cirrhosis. Ann Gastroenterol 2018;31:305-314.
Cosmas Rinaldi Adithya Lesmanal,2, Monica Raharjol, and Rino A. Ganil Managing liver cirrhotic complications: Overview
of esophageal and gastric varices clinical and molecular hepatology2020:26:444-46.
Villanueva C, Aracil C, Colomo A, Hernandez-Gea V, LopezBalaguer JM, Alvarez-Urturi C, et al. Acute hemodynamic
response to beta-blockers and prediction of long-term outcome in primary prophylaxis of variceal bleeding. Gastroenterology
2009;137:119-128.
Garcia-Tsao G, Abraldes J et al., (2016): Portal hypertensive bleeding in cirrhosis: Risk stratification, diagnosis, and
management: practice guidance by the American Association for the study of liver diseases. Hepatology 2017;65:310-35.
D’Amico G, Garcia-Tsao G, Pagliaro L. Natural history and prognostic indicators of survival in cirrhosis. A systematic review
of 118 studies. J Hepatol 2006;44:217-231.
Longacre AV, Imaeda A, Garcia-Tsao G, Fraenkel L. A pilot project examining the predicted preferences of patients and
physicians in the primary prophylaxis of variceal hemorrhage. HEPATOLOGY 2008;47:169-176.
Bhardwaj A, Kedarisetty CK, Vashishtha C, Bhadoria AS, Jindal A, Kumar G, et al. Carvedilol delays the progression of small

Eur. Chem. Bull. 2023, 12(special Issue 12), 2975-2984 2983



Recent Updates About Management of bleeding Gastroesophageal Varices in

Cirrhotic Patients Section A-Research paper

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

oesophageal varices in patients with cirrhosis: a randomised placebo-controlled trial. Gut 2016 Jun 13. pii: gutjnl-2016-311735.
Chavez-Tapia NC, Barrientos-Gutierrez T, Tellez-Avila F, Soares-Weiser K, Mendez-Sanchez N, Gluud C, et al. Metaanalysis:
antibiotic prophylaxis for cirrhotic patients with upper gastrointestinal bleeding—an updated Cochrane review. Aliment
Pharmacol Ther 2011;34:509-518.

Seo YS, Park SY, Kim MY, Kim JH, Park JY, Yim HJ, et al. Lack of difference among terlipressin, somatostatin, and octreotide
in the control of acute gastroesophageal variceal hemorrhage. HEPATOLOGY 2014;60:954-96.

Wells M, Chande N, Adams P, Beaton M, Levstik M, Boyce E, et al. Meta-analysis: vasoactive medications for the
management of acute variceal bleeds. Aliment Pharmacol Ther 2012; 35:1267-1278.

Puente A, Hernandez-Gea V, Graupera |, Rogue M, Colomo A, Poca M, et al. Drugs plus ligation to prevent rebleeding in
cirrhosis: an updated systematic review. Liver Int 2014;34:823833.

Higuera-de-la-Tijera F, Servin-Caamafio A, Salas-Gordillo F et al. Primary prophylaxis to prevent the development of hepatic
encephalopathy in cirrhotic patients with acute variceal bleeding. Can J Gastroenterol Hepatol 2018; 2018: 3015891.

Sarin SK, Lahoti D, Saxena SP, Murthy NS, Makwana UK. Prevalence, classification and natural history of gastric varices: a
long-term follow-up study in 568 portal hypertension patients. HEPATOLOGY 1992;16:1343-1349.

Rios CE, Seron P, Gisbert JP, Bonfill Cosp X. Endoscopic injection of cyanoacrylate glue versus other endoscopic procedures
for acute bleeding gastric varices in people with portal hypertension. Cochrane Database Syst Rev 2015;(5): CD010180.
Bhat YM, Weilert F, Fredrick RT, Kane SD, Shah JN, Hamerski CM, et al. EUS-guided treatment of gastric fundalvarices
with combined injection of coils and cyanoacrylate glue: a large U.S. experience over 6 years (with video). Gastrointest Endosc
2016;83:1164-1172.

Mishra SR, Chander SB, Kumar A, Sarin SK. Endoscopic cyanoacrylate injection versus beta-blocker for secondary
prophylaxis of gastric variceal bleed: a randomised controlled trial. Gut 2010;59:729-735.

Norton ID, Andrews JC, Kamath PS. Management of ectopic varices. HEPATOLOGY 1998;28:1154-1158.

Henry Z, Uppal D, Saad W, Caldwell S. Gastric and ectopic varices. Clin Liver Dis 2014;18:371-388.

de Souza AR, La Mura V, Reverter E, Seijo S, Berzigotti A, Ashkenazi E, et al. Patients whose first episode of bleeding occurs
while taking a beta-blocker have high long-term risks of rebleeding and death. Clin Gastroenterol Hepatol 2012;10:670676;
quiz, e58.

Poynard T, Lebrec D, Hillon P, Sayegh R, Bernuau J, Naveau S, et al. Propranolol for prevention of recurrent gastrointestinal
bleeding in patients with cirrhosis: a prospective study of factors associated with rebleeding. HEPATOLOGY 1987; 7:447-
451.

Bang UC, Benfield T, Hyldstrup L, Jensen JB, Bendtsen F. Effect of propranolol on survival in patients with decompensated
cirrhosis: a nationwide study based Danish patient registers. Liver Int 2016;36:1304-1312.

Eur. Chem. Bull. 2023, 12(special Issue 12), 2975-2984 2984



