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UU
pper gastrointestinal bleeding represents a
serious complication in patients with liver
cirrhosis, with a significant mortality that

has remained practically unaffected over the past 20 years
regardless of the new methods of treatment [1,2]. 

Causes of gastrointestinal hemorrhage in liver cirrho-
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SUMMARY

Upper gastrointestinal bleeding represents a serious complication
in patients with liver cirrhosis, with a significant mortality that
has remained practically unaffected over the past 20 years 
regardless of the new methods of treatment. Portal hypertension
and consequently, esophageal varices, gastric varices and portal
gastropathy, are the main etiology of hemorrhage in patients with
liver cirrhosis. Besides these specific causes, upper gastro-
intestinal bleeding in cirrhotic patients may be determined by non-
variceal lesions, independently of the presence of portal hyper-
tension such as gastric antral vascular ectasia (GAVE) or peptic
ulcer. Regardless of the etiology, management of upper gastro-
intestinal bleeding in patients with liver cirrhosis comprised 
correct measures of hemodynamic resuscitation and prevention of
cirrhosis complications. Medical, endoscopic and even more 
invasive therapies are available for the treatment of upper gastro-
intestinal bleeding on purpose to decrease mortality and to
improve the outcome of liver cirrhosis patients. 
Key words: liver cirrhosis, gastrointestinal bleeding, portal
hypertension, endoscopic, mortality

RÉSUMÉ
L'hémorragie digestive supérieure chez les patients avec cirrhose
hépatique

L'hémorragie digestive supérieure représente une importante 
complication chez les patients qui ont comme diagnostic - la 
cirrhose hépatique - à mortalité significative qui est restée la
même, dans les 2O dernières anées, indifféremment de nouvelles
méthodes de trataitement. L'hypertension de la veine porte et par
conséquent les varices œsophagiennes, les varices gastriques
représentent la principale étiologie de l’hemorragie des patients
avec de la cirrhose hépatique. Exceptées les causes spécifiques,
l'hémorragie digestive superieure aux patients qui ont  comme
diagnostic la cirrhose, peut-être déterminée par des lésions mais
pas de varices sans tenir compte de la présence de l'hypertension
de la veine porte, de l'angiectasie vasculaire antrale gastrique-
GAVE ou l'ulcère peptique. Sans tenir compte de l'étiologie le
management de l'hémorragie digestive superieure aux malades qui
ont de la cirrhose hépatique englobe des mesures correctes de 
ressuscitation hémodynamique et de prévenir les complications de
la cirrhose. Les thérapies médicales endoscopiques et même les
thérapies plus envahissantes sont  disponibles pour le traitement
de l'hémorragie digestive supérieure dans le but de réduire la 
mortalité et d'améliorer le prognostic des patients qui ont le 
diagnostic de Cirrhose hépatique.
Mots clés: la cirrhose hépatique, l'hémorragie digestive, 
l'hypertension de la veine porte, endoscopiques, mortalité
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sis patients are classifield in two classes: portal hyperten-
sive bleeding – the most common causes are gastroe-
sophageal varices and portal hypertensive gastropathy and
nonvariceal hemorrhage – gastric antral vascular ectasia
(GAVE), peptic ulcer and other lesions (Table 1)[1,3]

Portal hypertensive bleeding 

Portal hypertension represents an increase in pressure 
in the portal venous system higher than 6 mmHg [2]. 
Cirrhosis is the most common cause of portal hypertension,
determined by increased outflow resistance in the liver and
there is. Child-Pugh prognosis classification of cirrhosis
(Table 2) [1]. 

A result of increased portal pressure is the development
of  portosystemic collateral circulation and, the most impor-
tant location for such collaterals is the gastroesophageal
junction, as submucosal varices: esogastric varices (Fig. 1) [3]

Esophageal varices

Variceal hemorrhage represents a common complication
of  the presence of portosystemic collaterals – esogastric
varices [4].

The overall incidence of varices in cirrhosis is about
50% and in Child C cirrhosis exceeds 75%, with a form rate
of 5 to 15% per year. [4,5] However, only 30% of all cirrhotic
patients with varices experience variceal hemorrhage. Each
episode of variceal hemorrhage involves a rate of reccurence
of 60% and a general mortality rate of 20 to 30%. 

Given the high mortality rate with each occurrence of
variceal hemorrhage, it is imperative to identify patients
who are at the risk of bleeding and expected to benefit from
primary prophylactic treatment. International guidelines 
recommend that “All cirrhotic patients should be screened
for varices at diagnosis” [2,4]

Management of esophageal varices in cirrhosis

The first step in the management of esophageal varices
in cirrhosis is represented by evaluation of  severity  of 
portal hypertension.  [5]

The standard method to evaluate the severity of portal
hypertension (PH) hence, the risk of occurrence of esophageal
varices is the measurement of hepatic vein pressure gradient
(HVPG) while upper endoscopy is the standard technique for
the diagnosis of esophageal, gastric and  duodenal varices as
well as portal gastropathy (Table. 3). 

It is well known that the value of  HVPG is well cor-
related with the presence and the severity of esophageal
varices [6,8].

Upper endoscopy is an appropiate tool of screening
not only for esophageal varices but for identify other
potentially bleeding lesions related or not to portal hyper-
tension and, last but not least is useful for the treatment
of potential related complication bleeding lesions [4,5]. 

Measurement of HVPG is invasive and is available

Table 1 - Causes of hemorrhage in patients with cirrhosis

Causes of hemorrhage in cirrhosis
Determined by portal hypertension
• Esophageal varices
• Gastric varices
• Ectopic varices
• Portal gastropathy
Other causes
• Gastric antral vascular ectasia
• Peptic Ulcer
• NSAID gastropathy

Criteria Points
1 2 3

Encephalopathy none Grade 1-2 Grade 3-4
Ascites none Mild to moderate Large/ refractory
Albumin (g/dl) >3.5 2.8-3.5 <2.8
Bilirubin (mg/dl) <2 2-3 >3
Prothrombin time (sec prolonged) <4 4-6 >6
A=5-6 points; B=7-9 points; C=10-15 points 

Table 2 - Child-Pugh prognosis Classification of Cirrhosis

Figure 1 - Pathophysiology of Portal Hypertension and 
Esogastric Varices Adapted after Yasuko Iwakiri

Pathophysiology of Portal Hypertension Clin Liver Dis 18 2014.281-291
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only in specialised centres, therefore noninvasive methods
intended to determine the presence of clinically signifi-
cant portal hypertension. Several methods have been test-
ed as surrogates of HVPG but none of them has proven
sufficient to predict the value of portal hypertension [6,7].

Primary prevention of variceal hemorrhage in cirrhosis

Primary prophylaxis is considered standard of care in
patients recognized at endoscopy to have esophageal
varices [7].

Pre-primary prophylaxis – treatment of patients with
no varices is not commonly recommended[8].

Nonselective β-blockers (NSBB)– propranolol or nadolol -
are considered the first line treatment for primary prophylaxis
in variceal bleeding. NSBB reduce variceal bleeding 
by almost 45% and decreased bleeding mortality by 50%
(Table 4) [9].

Unfortunately, 20% of patients do not tolerated NSBB
therefore endoscopic ligation is recommended [9]. The
advantages of endoscopic ligation are that it may be 
performed at the time of screening, with little side effects
[10]. 

Treatment of acute variceal bleeding

An acute variceal bleeding episode is clinically 
significant when there is a blood transfusion requirement of
at least 2 units or a systolic pressure less than 100 mmHg or
a presence of a hemodynamic decompensation with the

time of admission [10,11]. 
Hemodynamic resuscitation should be started immedia-

tely on admission. Care should be taken to replace the lost
blood volume to avoid overtransfusion or overhydration as it
can lead to rebound increase of portal pressure and precipitate
early rebleeding [12]. The haemoglobine should be main-
tained around 7-8 g/dl. Correction of the coagulopathy should
be done only in certain cases (eg: platelet count under
50,000/mL) [11].

The prevention of complications associated with
variceal hemorrhage is moreover important in the mana-
gement of variceal bleeding – antibiotics for prevention of
bacterial sepsis, prevention of hepatic encephalopathy and
of acute renal injury [10].

In the presence of active bleeding it is important to
begin therapy immediately after the diagnosis suspicion
[13]. 

Pharmacologic treatment, variceal ligation and endos-
copic sclerotherapy are available as first line treatment in
order to reach the hemostasis [13,14].

Even though treatment is not targeted at specific risk
group, in patients with Child class C the approach should
be more aggressive [14,15].

Interventions plan to decrease portal pressure should be
started early in the management of variceal hemorrhage.
Patients with Child class A or B cirrhosis should receive 
standard therapy – a combination of a vasoconstrictor:
somatostatin, octreotide, terlipressin – for 2-5 days and endos-
copic variceal ligation performed in the first 12 hours after
admission [14].

Endoscopic sclerotherapy should be performed particu-
larly if the band ligation is not available [14]. 

The majority of patients respond to the therapy earlier
with cessation of bleeding soon after admission and even
without intervention bleeding stops in up to 50% of the
patients. Placement of a transjugular intrahepatic porto-
systemic shunt (TIPS) is considered a rescue therapy for 
the 20% of patients in whom standard treatment fails or
experience early rebleeding within 3 to 5 days. Balloon 

Table 3 - Prognosis value of  hepatic vein pressure gradient
HVPG.  Adapted after Roberto de Franchis, Invasive and 
Noninvasive Methods to diagnose portal hypertension and

esophageal varices Clin Liver Dis 18 (2014) 293-302

HVPG 
• 1-5 mmHg normal range
• ≥ 6 mmHg portal hypertension
• ≥ 10 mmHg clinically significant portal hypertension
• ≥ 12 mmHg high risk of variceal hemorrhage
• ≥ 20 mmHg  failure of treatment in acute variceal bleeding

Regimen Observation Primary Prevention of Recurence
Prophylaxis

Non-selective • 20 mg bid/ 40mg once a day po to First-line of treatment • First-line of treatment
β-blockers (NSBB) max tolerated dose/ HR-55beats/min • Possible in association 
• Propranolol • indefinite for Child A/B with isosorbide mononitrate

or • under discussion for Child C/
• Nadolol refractory ascites 
Endoscopic variceal • Ligate 2-4wk until obliteration Commonly in • Always together
ligation • Endoscopic surveillance 1-3 mo until Contraindication with β-blockers

obliteration then 6-12mo to β-blockers
Therapies that shoul not be used as prophylaxis/ prevention of reccurence:
• Nitrate alone
• Sclerotherapy +/- endoscopic ligation
• NSBB plus nitrate in primary prophylaxis
• NSBB alone in  prevention of reccurence

Table 4 - Management of variceal hemorrhage- primary prophylaxis and prevention of recurrence  Adapted after G Garcia-Tsao
Mnagement of Varices and Variceal Hemorrhage in Cirrhosis N Engl J Med 2010. 362;9
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tamponade or surgical shunt are potential rescue therapies
[15]. There are some risk factors for recurrent variceal 
bleeding (Table 5).

Secondary prophylaxis for esophageal bleeding 

Gold standard first-line decision for rebleeding 
prophylaxis of variceal hemorrhage in cirrhosis comprises a
combination of medical treatment with nonselective 
β-blockers and endoscopic methods with band ligation [15]. 

Cirrhotic patients who had first episode of hemorrhage
while on β-blockers, patients with refractory ascites, patients
with contraindication to NSBB could benefit from a 
transjugular intrahepatic portosystemic shunt (TIPS) more
than from combination methods [16]. There are some risk
factors associated with failure of treatment  in acute variceal
bleeding (Table 6).

Gastric varices

Gastric varices occur in 20% of patients with cirrhosis
and portal hypertension. Hemorrhage risk for gastric
varices is not so tight correlated with HVPG, since fundal
varices – the subtype with high risk of bleeding – may spo-
radically bleed despite a value of less than 12 mmHg
HVPG[17].

Standardization of management in the case of hemor-
rhage from gastric varices is difficult, given that there is not
a formation pattern for gastric varices [17,18]. 

Management for acute hemorrhage of gastric varices
includes medical therapy with vasoactive medication –
octreotide/ vasopressin analogues and should require 
delaying measures administered by endoscopy or balloon 
tamponade [17,19].

Endoscopic techniques - cyanoacrylate injection, band
ligation, sclerotherapy, clipping methods are potential

therapies for gastric varices bleeding. Transjugular 
portosystemic shunt (TIPS) together with  the most direct
vascular intervention for gastric varices – Balloon-ocluded
Retrograde Transvenous Obliteration are efficient and may
have benefits but have unique limitations and risks [19,20].

Portal hyprtensive gastropathy

Portal hypertensive gastropathy may occasionally cause
hemorrhage in patients with cirrhosis and portal hyperten-
sion and, despite the high prevalence reported in numerous
studies – 20 to 80%, acute overt bleeding from gastropathy
represents only 5% of general portal hypertensive bleeding
in cirrhotic patients [19,20]. Diagnosis is confirmed with
upper endoscopy, though sometimes may necessitate gastric
biopsy for the diagnosis. The most common indicator is 
ferriprive anemia that may need repeated transfusion. 
Management of  portal gastropathy is driven by portal 
pressure reducing medical therapies primarily NSBB and in
the settings of overt bleeding, vasoactive drugs. Invasive 
methods should  be used only in case of failure of medical
therapies, although a case-by-case assessement of therapy
should be required [20]. 

Gastric antral vascular ectasia

Gastric antral vascular ectasia (GAVE) is diagnosed by the
presence of red spots without a background mosaic pattern
(characteristic for portal gastropathy) that are typically 
located in the gastric antrum [18,20]. GAVE is most 
commonly diagnosed in patients with cirrhosis and portal
hypertension, although they have also been found in patients
without cirrhosis; is only observed in the stomach and not in
other parts of the gastrointestinal tract in contrast to portal
gastropathy [18,20]. Despite the differences between both
entities – portal gastropathy and GAVE, they may lead to
related manifestations, most common to symptoms due to
ferriprive anemia associated with occult blood loss and 
occasionally lead to acute, overt upper gastrointestinal 
bleeding [19,20].

Specific measures to treat patients with GAVE with
acute or chronic bleeding are substantially different from
those used in portal gastropathy.  Therapy in GAVE is the
endoscopic ablation of the lesions with different endos-
copic techniques. Typically several sessions are needed to
achieve a control of acute bleeding and to correct anemia
due to chronic blood loss [20].

CONCLUSIONS

Upper gastrointestinal bleeding represents a potentially
life-threatening condition and is a common cause of 
admission to hospital. In liver cirrhosis patients, variceal 
hemorrhage is the most frequent source of acute gastro-
intestinal bleeding, a complication of portal hypertension,
and a significant cause of  mortality in these patients.
Hemorrhage from portal gastropathy and other lesions
independently from portal hypertension, such as gastric
antral vascular ectasia or peptic ulcer is also possible. As a
result of high recurrence rate, patients with portal hyper-

Table 5 - Risk factors for recurrent variceal bleeding 
Adapted after Comar KM, Sanyal AJ. Portal Hypertensive bleeding

Gastroenterol Clin N Am 2003. 32: 1079-1105

Recurrent variceal hemorrhage – risk factors

• Severity of cirrhosis – Child classification 
• Severity of liver failure 
• Ascites and refractory ascites
• Hepatoma
• Active bleeding on endoscopy
• Red signs of varices at endoscopy
• Hepatorenal syndrome

Table 6 - Risk factors associated with failure of treatment  in
acute variceal bleeding

Adapted after Habib A, Sanyal A. Acute Variceal Hemorrhage. 
Gastrointest Endoscopy Clin N Am 2007. 17: 223-252

• Child class C
• Infection
• HVPG > 20mmHg
• Spurting varices
• Portal vein thrombosis
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tension bleeding should receive therapy to prevent recur-
rence before they are discharged from hospital.

All the authors have the same contributions. 

REFERENCES

1. Svoboda P,  Konecny M,  Martinek A,  Hrabovsky V,  Proc-
hazka V,  Ehrmann J, Acute upper gastrointestinal bleeding in
liver cirrhosis patients Biomed Pap Med Fac Univ Palacky Olo-
mouc Czech Repub. 2012. 156(3): 266–270. 

2. Kalafateli M, Triantos CK, Nikolopoulou V, Burroughs A.
Non-variceal gastrointestinal bleeding in patients with liver
cirrhosis: a review. Dig Dis Sci. 2012. 57(11):2743-54.

3. Carbonell N, Pauwels A, Serfaty L. Improved survival after
variceal bleeding in patients with cirrhosis over the past two
decades. Hepatology. 2004;40: 652–659.

4. Comar KM, Arun J Sanyal, Portal hypertensive bleeding. Gas-
troenterol Clin  N Am 2003. 32: 1079-1105

5. de Franchis R. Evolving consensus in portal hypertension:
report of the Baveno IV Consensus Workshop on methodolo-
gy of diagnosis and therapy in portal hypertension J hepatol
2005. 43: 167-176

6. de Franchis R, Dell’Era A. Invasive and noninvasive Methods
to Diagnose Portal Hypertension and Esophageal Varices Clin
Liver Dis 2014. 18: 293-302

7. Groszmann RJ, Glickman M, Blei AT, Storer E, Conn HO.
Wedged and free hepatic venous pressure measured with a bal-
loon catheter. Gastroenterology. 1979 ;76(2): 253-8.

8. Garcia-Tsao G, Bosch J. Management of Varices and Variceal
Hemorrrhage in Cirrhosis N Engl J Med 2010. 362;9 : 823-832

9. Groszmann RJ, Garcia-Tsao G, Bosch J, Grace ND, Burroughs
AK, Planas R, Escorsell A, Garcia-Pagan JC, Patch D, Matloff
DS, Gao H, Makuch R; Portal Hypertension Collaborative
Group. Beta-blockers to prevent gastroesophageal varices in
patients with cirrhosis. N Engl J Med. 2005. 353(21): 2254-61.

10. D'Amico G, Garcia-Pagan JC, Luca A, Bosch J. Hepatic vein
pressure gradient reduction and prevention of variceal bleeding
in cirrhosis: a systemic review. Gastroenterology. 2006.
131(5):1611-24.

11. Vorobioff JD, Groszmann RJ. Prevention of portal hyperten-
sion: from variceal developement to clinical decompensation
Hepatology. 2015 ;61(1): 375-81.

12. Young Dae Kim. Management of Acute Variceal Bleeding Clin
Endosc. 2014. 47(4): 308–314.

13. García-Pagán JC, Caca K, Bureau C, Laleman W, Appenrodt
B, Luca A, Juan G.et al for the Early TIPS (Transjugular Intra-
hepatic Portosystemic Shunt) Cooperative Study Group Early
Use of TIPS in Patients with Cirrhosis and Variceal Bleeding
N Engl J Med 2010. 362: 2370-2379

14. Graham DY, Smith JL. The course of patients after variceal
hemorrhage. Gastroenterology. 1981;80: 800–809.

15. Yoshida H, Mamada Y, Taniai N, Yoshioka M, Hirakata A,
Kawano Y, Mizuguchi Y, Shimizu T, Ueda J, Uchida E. J Nip-
pon Med Sch. 2012. 79(1): 19-30.

16. Henry Z, Uppal D, Saad W, Caldwell S. Gastric and ectopic
varices. Clin Liver Dis. 2014. 18(2):371-88.

17. Patwardhan VR, Cardenas A.  Review article: the management
of portal hypertensive gastropathy and gastric antral vascular
ectasia in cirrhosis. Aliment Pharmacol Ther. 2014. 40(4):
354-62.

18. Bhatti MA, Khan AA, Alam A, Butt AK, Shafqat F, Malik K,
Amin J, Shah W. Efficacy of argon plasma coagulation in gas-
tric vascular ectasia in patients with liver cirrhosis. J Coll
Physicians Surg Pak. 2009. 19(4): 219-22.

19. Turnes J, Garcia-Pagan JC, Abraldes JG, Hernandez-Guerra M,
Dell'Era A, Bosch J. Pharmacological reduction of portal pres-
sure and log term risk of first variceal bleeding in patients with
cirrhosis. Am J Gastroenterol. 2006. 101(3): 506-12.

20. Ripoll C Garcia-Tsao G Management of Gastropathy and Gas-
tric Vascular Ectasia in Portal Hypertension Clin Liver Dis.
2010. 14(2): 281–295. 


