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Management of acute variceal bleeding
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Acute variceal bleeding (AVB) is a decompensating
event in patients with cirrhosis and is associated with
high mortality. Varices commonly develop in the
esophageal and gastrofundal regions are sites for
AVB. Varices outside the gastroesophageal region or
ectopic varices are uncommon and account for <5% of
AVB. This review focuses on the management of AVB
from esophageal and gastrofundal varices.

AVB occurs with rising portal pressure that causes the
tension on the variceal wall to exceed its elastic limit. As
portal hypertension is the main pathophysiological cause
for AVB, treatment should be directed at lowering portal
pressure and not correcting hemostatic abnormalities.[1]

The overall goal of the management of AVB is to control
bleeding, prevent early rebleeding (within 5 d), and prevent
6-week mortality, the latter being the main outcome of
interest.[1–3] HVPG ≥20 mm Hg is a strong predictor of
early rebleeding and 6-weekmortality in AVB but is typically
not measured in clinical practice.[4] Commonly used scores
for determining the severity of cirrhosis, like the Child-
Turcotte-Pugh (CTP) score and Model for End-Stage Liver
Disease, can be used for prognostication in AVB.[5]

INITIAL MANAGEMENT OF PATIENTS
WITH SUSPECTED AVB

Patients with suspected AVB should be admitted to the
intensive care unit. Intravenous access with large-bore
peripheral i.v. catheters or a central line should be

established. Patients should be resuscitated to maintain
hemodynamic stability and tissue perfusion. In the
absence of a massive exsanguinating bleed or concom-
itant active cardiovascular disease, a restrictive transfu-
sion strategy for packed red blood cells by maintaining
hemoglobin around 7 –9 g/dL is recommended.[6] Trans-
fusion of fresh frozen plasma, recombinant factor VIIa,
and tranexamic acid are not recommended as they are
unlikely to correct coagulopathy. In addition, fresh frozen
plasma may lead to volume overload and worsening of
portal hypertension.[7] Platelet transfusion and products
to replace fibrinogen should be considered on a case-by-
case basis. Patients with alteredmental status or those at
high risk for aspiration should be intubated with the goal
of extubating after successful endoscopic therapy.

As patients with cirrhosis and gastrointestinal bleed-
ing are at high risk of developing infections, antibiotics
should be started as soon as possible and continued for
a maximum of 7 days. Antibiotics must provide gram-
negative coverage and should be determined based on
local antibiotic policy and resistance patterns. In
practice, a third-generation cephalosporin such as i.v.
ceftriaxone (1 g every 24 hours) is commonly used.

Vasoactive drugs should be started as soon as AVB is
suspected. The use of vasoactive drugs is associated with
a lower risk of 7-day mortality and decreased transfusion
requirements.[8] The vasoactive drugs used in AVB are
somatostatin, octreotide, vasopressin, and terlipressin.
They are comparable in achieving control of AVB in
5 days.[9] However, terlipressin and vasopressin are

Abbreviations: AVB, acute variceal bleeding; CTP, Child-Turcotte-Pugh; EUS, endoscopic ultrasound; EVL, endoscopic variceal ligation; PSPG, portosystemic
pressure gradient; RTO, retrograde transvenous obliteration.
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associated with a higher incidence of adverse events.[10]

Octreotide has the most favorable safety profile and is
thus the drug of choice in AVB.[11] It is administered as a
50 µg i.v. bolus followed by a 50 µg/h infusion for 2–5 days.
The bolus can be repeated in the first hour if bleeding is
not controlled.

ENDOSCOPY

Endoscopic variceal ligation (EVL) is the mainstay of
the management of AVB from esophageal varices.
Unlike esophageal varices, which are superficial,
gastric varices are deeper and are typically not
amenable to EVL. Sclerotherapy, ie, endoscopic ther-
apy with a tissue adhesive like cyanoacrylate, can be
performed for both bleeding esophageal and gastric
varices, where available. An upper endoscopy should
be performed as soon as possible and ideally within
12 hours. For patients without QTc prolongation or
significant drug-drug interactions, a prokinetic agent
such as erythromycin (250 mg i.v. over 20–30 min) can
be given at least 20 minutes prior to endoscopy to
improve gastric visualization by clearing blood and
clots. During endoscopy, active bleeding from varices or
a “white nipple sign” that denotes a recently ruptured
varix may be noted. However, if the only lesion found is
varices in a patient with suspected AVB, AVB should be
inferred, and EVL should be performed. The evidence
for endoscopic ultrasound (EUS)–based therapies for
gastric varices (EUS-tissue adhesive, EUS-coil, EUS–
thrombin, and EUS with combined therapy) is evolving
and is dependent on the availability of expertise.

TRANSJUGULAR INTRAHEPATIC
PORTOSYSTEMIC SHUNT

A TIPS is an endovascular shunt, created under real-
time fluoroscopic and ultrasound guidance, connecting
the portal circulation with the systemic circulation with
the goal of reducing, portosystemic pressure gradient
(PSPG). After the portal vein is accessed and an
intrahepatic parenchymal tract is created, an expand-
able polytetrafluoroethylene-covered stent is used to
line the tract from the portal vein entry to the hepatic
vein ostium. It is dilated to the minimum diameter
needed to achieve a PSPG <12 mm Hg.

Pre-TIPS workup should include cross-sectional
imaging for delineation of portal vascular anatomy and
an echocardiogram to assess for the presence of systolic
and diastolic dysfunction and pulmonary hypertension.
TIPS is contraindicated in heart failure (ejection fraction
<50%), severe pulmonary hypertension (>45 mm Hg),
severe HE, systemic infection, and sepsis. In patients
with CTP score ≥14, Model for End-Stage Liver Disease
score >30, or lactate >12 mmol/L, TIPS may be futile

and should be used only as a bridge to liver transplan-
tation. Procedural complications are rare (<5%) but can
include i.p. bleeding, arterial injury, liver infarct, hepatic
capsular puncture, hemobilia, immediate TIPS thrombo-
sis, and sepsis. Long-term complications include HE,
deterioration in liver function, and complications related
to cardiac overload. The risk factors for HE are previous
HE, older age, advanced liver dysfunction, kidney
dysfunction, hyponatremia, sarcopenia, and a low
PSPG. TIPS diameter of 8 mm (as compared to
10 mm) may be adequate to prevent rebleeding while
reducing the risk of encephalopathy.[12]

The indications for the use of TIPS in AVB are listed
below:

(1) Pre-emptive TIPS: Despite initial management and
endoscopic therapy, 10%–20% of patients with
AVB will have early rebleeding. In selected patients
who are high risk of early rebleeding, a pre-emptive
TIPS (placed within 72 hours of endoscopy) is
associated with improved 6-week survival.[13,14] A
pre-emptive TIPS should be considered in patients
who are CTP class C 10–13 points or CTP class B
8–9 points with active bleeding.[12] In patients who
have CTP class C scores ≥ 14, TIPS can lead to
higher rates of acute-on-chronic liver failure and 6-
week mortality. Therefore, the risks versus benefits
of pre-emptive TIPS need to be considered
carefully.

(2) Salvage and rescue TIPS: TIPS can be an option
as “salvage” therapy for patients with uncontrolled
bleeding despite medical and endoscopic therapy.
In patients who have early rebleeding (within 5 d),
TIPS can be used for “rescue.”

(3) TIPS as first-line therapy: TIPS can be used as first-
line therapy in patients with gastric or ectopic
variceal bleeding but not esophageal variceal
bleeding. On a case-by-case basis, TIPS can be
complemented with variceal embolization to reduce
the risk of rebleeding and H.

(4) TIPS as second-line therapy: TIPS should be
considered in patients with 1 (or more) prior
episodes of AVB who present with rebleeding
(independent of pre-emptive TIPS candidacy).

Figure 1 summarizes the management of AVB.

RETROGRADE TRANSVENOUS
OBLITERATION

Retrograde transvenous obliteration (RTO) is a type of
variceal embolization technique mainly performed for
gastrofundal varices, where varices are accessed from
the systemic circulation via a gastrorenal or a gastro-
caval shunt. RTO can be considered as a first-line
therapy for patients with AVB from gastrofundal varices
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as an alternative or as complementary to TIPS. RTO
does not reduce portal pressure and can redirect blood
to the liver, thereby increasing portal pressure but
potentially improving liver function. While treating
gastrofundal varices, the location of the varices,
anatomy of efferent and afferent vessels, presence of
shunts, flow dynamics of circuit, presence of splenic
vein thrombosis, and liver function should be consid-
ered. RTO is favored in patients with gastrofundal
varices who are not good candidates for TIPS, such as
those with poor liver function or cardiopulmonary
function. TIPS is favored in patients with significant
ascites or large PVT.

Figure 2 shows an approach to the management of
gastric varices.

MANAGEMENT OF AVB AFTER
ENDOSCOPY AND/OR
ENDOVASCULAR THERAPY

Beta-blockers

In patients who have recovered from an episode of AVB
with EVL or had a TIPS placed with PSPG ≥ 12 mm Hg,
beta-blockers should be started. They should also be

Suspected Acute Variceal
Hemorrhage

Hemodynamic resuscitation
Cautious PRBC transfusion to maintain Hgb at 7-9 g/dL

Short term antibiotic prophylaxis (up to 7 days)

Endoscopy

Esophageal
varices
present

Control of
bleeding

High risk
bleedinga

Continue vasoactive drugs
for 2-5 days

Initiate beta blockers
when stable

Earky
bleeding Rescue TIPSd

Preemptive TIPSc

Salvage TIPSb

Perform variceal ligation

YES

YES

YES

YESNO

NO

NO

F IGURE 1 Management of acute variceal bleeding. (A) Patients with Child-Turcotte-Pugh class C 10–13 points or Child-Turcotte-Pugh class
B 8–9 points with active bleeding are considered to be at high risk for the failure of standard therapy. (B) Salvage TIPS: TIPS placed in patients
with uncontrolled (ongoing) bleeding despite medical and endoscopic therapy. (C) Pre-emptive TIPS: TIPS placed pre-emptively within 72 hours of
the hemorrhage, in patients with hemorrhage controlled with medical/endoscopic therapy and at high risk for failure of standard therapy. (D)
Rescue TIPS: TIPS placed for early (within 5 d) recurrence of variceal hemorrhage. Abbreviation: PRBC, packed red blood cell.
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considered in patients who have undergone successful
RTO. A combination of EVL and beta-blockers are
superior to either strategy alone in reducing the risk of
rebleeding.[15]

Proton pump inhibitors

Proton pump inhibitors, if initiated, should be discon-
tinued after variceal bleeding is conformed endoscopi-
cally as they are associated with increased risk of
encephalopathy and infections.[16,17]

Enteral feeding

Enteral feeding should be initiated after the control of
AVB. Variceal banding is not a contraindication to the
placement of nasogastric feeding tubes.[3]

Endoscopic variceal ligation

In patients who have undergone EVL (without TIPS), EVL
should be repeated in 2 weeks after hospital discharge and
every 2weeks thereafter till complete eradication of varices.

Cyanoacrylate injection/
EUS guided therapy

Bleeding gastrofundal varices
diagnosed on endoscopy

Rebleeding

Repeat cyanoacrylate
injection with or without

beta-blockers
OR

Consider cross sectional
imaging for TIPS/RTO

Endoscopic
therapy available

Cross sectional imaging
TIPS FAVORED

Good liver function
Large esophageal varice/ascites

Portal vein thrombosis

RTO FAVORED
Previous hepatic encephalopathy

Poor liver function
Local expertise

Consider RTOTIPS feasible

Perform TIPS

Persistent fugal variceal
filling after TIPS or high

risk of hepatic
encephalopathy

Consider variceal
embolization

Both TIPS and
RTO feasible

YES

YES

YES

YES

YES

NO

NO

NO

NO

F IGURE 2 An approach to the management of gastrofundal varices. In patients with acute variceal bleeding from gastrofundal varices,
endoscopic therapy (cyanoacrylate injection or endoscopic ultrasound–guided therapy), TIPS, or RTO can be used as first-line therapy. Endo-
scopic therapy for gastrofundal varices is available in select centers. Choice between TIPS and/or RTO depends on multiple factors, including
vascular anatomy, liver function, and availability of local expertise. Patients with rebleeding after endoscopic therapy should undergo TIPS.
Abbreviations: EUS, endoscopic ultrasound; RTO, retrograde transvenous obliteration.
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Post-TIPS management

TIPS thrombosis or stenosis can occur, resulting in
TIPS dysfunction. Doppler ultrasound of the TIPS at 1
week, 3 months, 6 months, and 6 months thereafter is
recommended. TIPS should be interrogated and
revised if the mean maximum flow velocity at the portal
vein is <28 cm/s flow when the flow is hepatofugal and
<39 cm/s when the flow is hepatopetal or if there are
recurrent signs of portal hypertension.[12]

Post RTO management

Complete obliteration of variceal complex after RTO
should be confirmed using contrast-enhanced tomog-
raphy or EU, as partial obliteration may lead to
catastrophic bleeding. Additional endoscopic or endo-
vascular procedures may be needed on a case-by-case
basis to achieve complete obliteration. As there is a risk
of an increase in PSPG after successful RTO, an
endoscopy should be performed 1 to 2 months after
RTO to assess for the development or progression of
esophageal varices.[12]
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