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KEY POINTS

e Preemptive transjugular intrahepatic portosystemic shunt (TIPS) should be the standard of
care in patients with high-risk acute variceal bleeding (Child-Turcotte-Pugh stage B plus
active bleeding on endoscopy or stage C with 10-13 points).

e The implementation of preemptive TIPS in clinical practice still requires further efforts.

e Lack of control of bleeding or early rebleeding within 5 days should be managed by
rescue/salvage TIPS. Esophageal stents should be considered as the treatment of choice
as a bridge until TIPS placement.
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Continued

e Currently, there is not enough evidence to use TIPS as a first-line treatment to prevent
rebleeding.

e TIPS also may play a role in gastric varices, gastropathy of portal hypertension, and
ectopic varices bleeding.

INTRODUCTION

Cirrhosis is a progressive disease that impairs liver function and decreases life ex-
pectancy.' The prognosis of patients with cirrhosis is highly dependent on the pres-
ence or not of portal hypertension (PH) and also on the presence or not of hepatic
decompensation (mainly ascites, variceal bleeding, or hepatic encephalopathy
[HE]). PH is defined by a pathologic increase in portal pressure gradient between
the portal vein and inferior vena cava (portal pressure gradient), which is increased
above the normal limit of 5 mm Hg in the setting of PH due to cirrhosis.” PH be-
comes clinically significant when the portal pressure gradient increases above
the threshold of 10 mm Hg (formation of varices and ascites) or 12 mm Hg (variceal
bleeding).>™ Clinically, the development of gastroesophageal varices (GEVs) is a
hallmark in the natural history of cirrhosis, given that they represent the clinical
confirmation of PH and increase the risk of decompensation. Acute variceal
bleeding (AVB) is due to the rupture of GEVs and represents one of the most severe
medical emergencies in cirrhosis. The prognosis of AVB has improved significantly
over the past decades due to better management of the hemorrhage and its asso-
ciated complications. Mortality, however, still is approximately 15% to 20%.5°
Moreover, variceal bleeding can trigger other complications of cirrhosis, such as
bacterial infections, HE, and hepatorenal syndrome, that deteriorate prognosis
further. Therefore, therapy to prevent bleeding (primary prophylaxis), to adequately
control the acute bleeding episode, and to prevent rebleeding (secondary prophy-
laxis) is mandatory in order to improve survival. Currently, prevention and treatment
of PH-related complications are based on medical treatment (nonselective
B-blockers [NSBBs] administration; nitrates; diuretics; vasoactive drugs, such as
somatostatin/terlipressin/octreotide; and so forth), endoscopic procedures and
transjugular intrahepatic portosystemic shunt (TIPS) placement. Since the introduc-
tion of TIPS, the management of PH has been radically improved. TIPS placement
is a percutaneous imaging-guided procedure that, by connecting usually the right
intrahepatic portal branch and the right hepatic vein with a self-expandable metal
stent, drastically reduces the portocaval pressure gradient. Although TIPS also
can be used to treat other complications of PH, this review focuses on the use
of TIPS in the different scenarios of cirrhotic PH bleeding, which are summarized
in Fig. 1.

TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNTS FOR PRIMARY
PROPHYLAXIS

Different disease states encompass different risks of decompensation and, specif-
ically, of variceal bleeding. It is considered that in patients with GEVs who never
have bled that the risk of TIPS implantation outweights its potential benefits and,
therefore, currently TIPS is not indicated for primary prophylaxis. When TIPS is per-
formed for another indication (ie, refractory ascites), however, variceal prophylaxis
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Fig. 1. When to use TIPS in the management of portal hypertension - related bleeding..

can be discontinued as long as TIPS is properly decreasing the portal pressure
gradient below 12 mm Hg.

ACUTE EPISODE OF VARICEAL BLEEDING
Medical and Endoscopic Management

Vasoactive drugs, prophylactic antibiotics, and a restrictive blood transfusion consti-
tute the cornerstone of the initial medical treatment of AVB.” Vasoactive drugs should
be initiated as soon as AVB is suspected, because they facilitate the subsequent
endoscopy and improve bleeding control.® Somatostatin, terlipressin, and octreotide
currently are accepted vasoactive drugs; they require intravenous (V) administration®
and should be maintained for up to 5 days, with the aim of avoiding early rebleeding.
A shorter administration (48-72 h) has been suggested as effective as maintaining
treatment for 5 days. More data are required, however, to strongly support this
short-term administration.

Active infections that are quite frequent at admission in cirrhotic patients with acute
gastrointestinal bleeding must be ruled out and treated adequately. Even if these are
ruled out, prophylactic antibiotics must be given to reduce the probability of infection,
improve bleeding control, and survival rates.'® Also, it is important to apply antience-
phalopathy measures and preserve renal function with adequate replacement of fluids
and electrolytes. Red blood cell restitution must be restrictive, aiming at maintaining
hemoglobin levels to a target level of 7 g/dL in order to avoid overexpansion.'"
Once hemodynamic stability is achieved, a gastroscopy should be performed and,
if variceal bleeding is confirmed, endoscopic therapy done.''? Several studies have
evaluated the best timing for endoscopy after admission with divergent results.'>'°
The most accepted time interval to perform the gastroscopy, however, is within
12 hours after admission, especially in patients with hematemesis or hemodynamic
instability. In patients with severe active bleeding or HE or in comatose patients, there
is a high risk of aspiration. Thus, it is advisable to consider prophylactic orotracheal
intubation prior to endoscopy to ensure airway protection.”

In the absence of contraindications (QT prolongation), administration of prokinetic
agents. such as erythromycin, before the endoscopy (250 mg IV, 30-120 min before)
has been shown to improve endoscopy performance and esophagogastric mucosa
visibility.'®'” Endoscopic band ligation (EBL) is more effective than sclerotherapy
and presents fewer adverse effects and, therefore, must be the endoscopic treatment
of choice. Sclerotherapy can be used when band ligation is not feasible.
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Rescue Transjugular Intrahepatic Portosystemic Shunt

In 10% to 20% of patients, variceal bleeding is not controlled or reappears in a short
period of time despite the application of the strategy, discussed previously. In mild
rebleedings, a second endoscopic attempt finally may achieve hemostasis. In most
cases, however, especially in those with more severe bleeding, a rescue/salvage TIPS
is needed.'? Balloon tamponade (BT) might be used as a bridge to rescue TIPS in unsta-
ble patients. BT is highly effective in controlling variceal bleeding. It can be used only fora
short period of time (<24 h), however, due to its damage to the esophagus mucosa, and
physicians always should be aware that bleeding recurs after deflation in more than half of
the cases. In addition, BT frequently causes severe complications, such as bronchoaspi-
ration, asphyxia, or esophageal perforation.'®'° Esophageal stents have proved to be at
least as effective as BT but, importantly, they are safer than BT in the management of
AVB. Moreover, stents can be left in place for longer periods of time (usually up to
7 days), thus giving more time to achieve stabilization of the patient (ie, controlling
possible sepsis or aspiration pneumonias) before placing a rescue TIPS.2°

The studies establishing the value of TIPS as a rescue therapy were uncontrolled
(due to lack of an adequate comparator) and used uncovered stents. These studies
showed that rescue TIPS is associated with considerable mortality rates (30%-
50%)>'-2® despite achieving high rates of bleeding control.?*2> Therefore, additional
studies in the era of covered stents are needed. Considering the lack of effective ther-
apeutic alternatives, the main factor limiting the use of rescue TIPS is therapeutic fu-
tility, which should be evaluated in the light of a patient’s eligibility for liver
transplantation and in prognostic scores developed to predict survival after rescue
TIPS: a consistent finding in the literature is that patients with a Child-Turcotte-Pugh
score over 13 points requiring rescue TIPS rarely survive a TIPS.?® Nevertheless, indi-
vidual decisions should be taken in a case-by-case basis.

ROLE OF PREEMPTIVE TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNT IN
PATIENTS WITH VARICEAL BLEEDING AT HIGH RISK OF TREATMENT FAILURE AND
OF MORTALITY

The high mortality associated with the use of TIPS as a rescue treatment raised the
question on whether patients with poor prognostic indicators at admission might
benefit from a more aggressive initial therapeutic approach. The concept of preemp-
tive (p)-TIPS refers to the preventive insertion of a TIPS in patients who are at high risk
both of failure to control bleeding (considering a period of 5 days) and of bleeding-
related mortality. The rationale for placing a p-TIPS is that by preventing
treatment failure (and, therefore, maneuvers associated with it, such as multiple blood
transfusions, repeated endoscopies, used of BT, and high risk of aspiration pneu-
monia) and by promoting a marked reduction in PH, mortality would be reduced.
Accordingly, the use of p-TIPS requires identifying which patients are at risk of having
a poor prognosis during AVB. It has been reported that patients with hepatic venous
pressure gradient (HVPG) greater than or equal to 20 mm Hg are 5 times more likely to
experience failure to control AVB or to present early rebleeding, require more blood
transfusions, and have higher mortality rates than patients with HVPG less than
20 mm Hg.??"?8 Likewise, the Child-Turcotte-Pugh score also has been used widely
to estimate prognosis in the setting of AVB: survival in Child-Turcotte-Pugh stage A
patients ranges from 96% to 100% whereas mortality is very high in patients with a
Child-Turcotte-Pugh score greater than 13 points. More recently, a Model for End-
Stage Liver Disease score greater than or equal to 19 also has proved an accurate
marker of poor prognosis.?® An important randomized clinical trial (RCT) confirmed
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the concept of better bleeding control and better survival in patients receiving p-TIPS
in high-risk patients, defined as an HVPG greater than or equal to 20 mm Hg, as
opposed to those receiving endoscopic treatment.®° Nevertheless, this study was crit-
icized because the high-risk criteria used (HVPG measurement) were not widely avail-
able and difficult to apply in many centers. More importantly, in this RCT, both arms
were undertreated, according to current standards (TIPSs were placed using uncov-
ered stents and patients in the control arm received sclerotherapy instead of band liga-
tion). This study was followed by 2 other RCTs?%%" and 4 observational studies,®?~3°
however, that were performed using easy clinical criteria to define high-risk patients,
such as (1) Child-Turcotte-Pugh stage B patients with active bleeding at diagnostic
endoscopy despite receiving vasoactive drugs and (2) Child-Turcotte-Pugh stage C pa-
tients up to 13 points (regardless of endoscopy findings). All these studies used covered
stents and proved that p-TIPS increases bleeding control, decreases rebleeding, im-
proves ascites control without worsening HE, and, more importantly, reduces mortality.
Mortality is reduced from 30% to 41% in patients receiving NSBBs plus EBL to 14% to
22% in the p-TIPS arm.®3-3¢ |n the control arm (NSBBs plus EBL group), mortality is
lower in Child-Turcotte-Pugh stage B plus active bleeding than in Child-Turcotte-
Pugh stage C patients. Accordingly, the effects of p-TIPS on survival are more marked
in Child-Turcotte-Pugh stage C patients than on the Child-Turcotte-Pugh stage B plus
active bleeding group, which present more variable and heterogeneous survival results
among the different studies.*® Most of these studies, however, have limited sample size
and more data are needed. In any case, also in Child-Turcotte-Pugh stage B patients,
p-TIPS clearly has been shown to improve bleeding and ascites control without wors-
ening HE, therefore making its use advisable in this setting.

Despite this evidence and despite clinical guidelines currently recommending the
implementation of p-TIPS," prospective surveys demonstrate that only 7% to
13%°33* of eligible patients currently are treated with p-TIPS, which highlights that
physicians still need to incorporate p-TIPS in real-world practice. Supporting its imple-
mentation, it has been estimated that 4 high-risk patients need to be treated with
p-TIPS to save 1 life, a number that is comparable to other very well-accepted invasive
therapeutic strategies applied in other severe diseases, such as myocardial infarction.
Also, Child-Turcotte-Pugh stage C patients have been shown to benefit from early
intervention due to their higher risk of treatment failure and early death; patients
with Child-Turcotte-Pugh stage B disease, even with active bleeding at the time of
endoscopy, do not seem to universally benefit from preemptive intervention with
TIPS; however a recent meta-analysis of individual patient data reveals improving sur-
vival and control of bleeding in both subgroups.®”

TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNT IN SECONDARY
PROPHYLAXIS AFTER ACUTE VARICEAL BLEEDING

A combination of NSBBs plus EBL is highly effective in the secondary prevention of
rebleeding and currently is the treatment of choice.” Several studies have compared
this strategy with the initial use of TIPS in secondary prophylaxis.?>3¢-40 Qverall, in
these studies, TIPS has been proved more effective than combination therapy in terms
of preventing rebleeding but at expenses of a higher incidence of HE and no improve-
ment in survival.?>38-40 Although in most of these studies TIPS was performed using
uncovered stents, 2 of them used covered stents®®>° and showed similar results.
Therefore, based on available data, TIPS currently cannot be recommended as a
first-line treatment in secondary prophylaxis,?® although it must be used to prevent
further rebleeding when combination therapy fails.
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Following the same rationale than that applied for AVB and p-TIPS, if the subpop-
ulation of patients in whom combination therapy (NSBBs plus EBL) would fail to pre-
vent rebleeding could be identified accurately and promptly, it might be worthy to test
whether TIPS may be a better secondary prophylaxis strategy than NSBBs plus EBL in
this selected group. In that regard, it already is known that patients undergoing sec-
ondary prophylaxis with EBL alone presents a higher rate of rebleeding and higher
mortality than patients receiving combination therapy with NSBBs plus EBL.*' There-
fore, patients who cannot tolerate NSBBs or who present other conditions contraindi-
cating NSBBs would be a potential high-risk population in whom other therapeutic
strategies, such as TIPS, should be explored. Consequently, studies aiming at identi-
fying patients with poor prognosis despite the use of the current standard of care for
secondary prophylaxis are needed.

Probably the characteristics of the population requiring secondary prophylaxis will
drastically change in the coming years if most centers adopt the use of the p-TIPS
strategy for treating high-risk patients with AVB, because only the less severe patients
will undergo secondary prophylaxis with NSBBs plus EBL. Future research needs to
focus on exploring whether certain subgroups of patients initially considered not
high-risk patients or patients who did not undergo p-TIPS for logistical reasons still
may benefit from elective TIPS implantation for secondary prophylaxis.

MANAGEMENT OF GASTRIC VARICES

The prevalence of gastric varices (GVs) is lower (15%-20%) than esophageal varices
(EVs) and they seem to bleed less frequently. When they do bleed, however, the
bleeding usually is more severe and with a higher mortality than in EV.*? According
to Sarin and colleagues’®® classification, there are 4 subtypes of GVs that have
been shown to have different prognosis: GEVs associated with EVs along the lesser
curve (gastroesophageal varices type 1 [GOV1]), GEVs associated with EVs along
the along the fundus (gastroesophageal varices type 2 [GOV2]), isolated GVs (IGVs)
located in the fundus (isolated gastroesophageal varices type 1 [IGV1]), and IGVs
located at ectopic sites in the stomach/duodenum (isolated gastroesophageal varices
type 2 [IGV2)]).4® Unfortunately, the management strategy for this subtype of varices is
not as well established as in EV bleeding, given their lower prevalence and the scarce
number of RCTs.** Additionally, in most studies, the different types of GVs are mixed
and, therefore, the results are of difficult interpretation.

The initial treatment of GV bleeding is like that of EV bleeding (vasoactive drugs, vol-
ume resuscitation, and antibiotics prior to endoscopy). In a massive GV bleeding, a
careful tamponade with a Linton-Nachlas balloon plays an important role as a bridge
to further definitive therapy. It may achieve hemostasis in up to 80% of patients,
although rebleeding may occur frequently when deflating the balloon.*®

Studies evaluating the best endoscopic therapy for GVs are scarce and, as dis-
cussed previously, mix different GV types. Tissue adhesives, such as cyanoacrylate
injection, are the more frequently endoscopic technique used,*®*” although other
possible endoscopic treatments are thrombin injection, sclerotherapy, band ligation,
and their combinations. A recent RCT comparing cyanoacrylate injection versus
thrombin injection for the acute management of GV hemorrhage found that, although
both techniques present a similar rate of successful hemostasis, thrombin injection
had a lower incidence of complications.”® A significant percentage of patients
included in this study presented GOV1 varices, which, according with current guide-
lines, should be treated as EV (including the use of p-TIPS in high-risk patients).”'2:4°
Remarkably, there is no consensus on the management of GOV2 and IGV1: although
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the American guidelines recommend TIPS as first-line therapy without prior use of
endoscopic therapy,'> Baveno VI criteria counsels cyanoacrylate injection plus
NSBBs as first-line secondary prophylaxis,’ reserving TIPS for treatment failure.
Although admittedly no IGV1 or IGV2 patients were included in the p-TIPS studies,
it seems reasonable to also apply the p-TIPS strategy in high-risk patients with AVB
from GOV2, IGV1, and IGV2.

In experienced centers, patients with cardio-fundal varices (GOV-2 and IGV-1) and
presence of an anatomic gastrorenal shunt can be treated with balloon-occluded
retrograde transvenous obliteration (BRT0).°° BRTO is a radiological procedure that
aims at sclerosing the shunt feeding the varix: a balloon catheter is inserted, usually
via the right femoral vein, and wedged into the left adrenal vein, achieving variceal
obliteration. This technique is effective for treating bleeding fundic GVs. Patients
may be at risk, however, of developing EVs after occlusion of the gastrorenal shunt®’
as well as thrombosis of the splanchnic axis. Despite the possibility of this side effects,
among the BRTO advantages are lower rates of failure to control bleeding and
rebleeding®® and diminished incidence of HE. Thus, BRTO may be a good option
for patients who have bled from fundic varices and are at high risk of HE or cardiac
failure after TIPS.%®

In recent studies, a modified BRTO strategy (balloon-assisted antegrade transve-
nous obliteration), combined with TIPS placement, has proved useful for the treatment
of cardio-fundal varices (GOV2 or IGV1). This combined technique seems effective
and may diminish the complications of PH, such as ascites and portal vein throm-
bosis.®* These results must be interpreted with caution, however, due to the low num-
ber of patients reported and the need of more standardized studies addressing this
approach.

MANAGEMENT OF ECTOPIC VARICES

Ectopic varices (EcVs) are composed of dilated portosystemic collaterals placed
along the gastrointestinal tract instead of the common gastroesophageal region and
account for 1% to 5% of all varices.>® Their most frequent locations are around the
insertion of stomas (40%), duodenum (23%), and rectum (17%), whereas the remain-
ing 20% are located at other sites (20%). EcVs have a 4-fold increased risk, however,
of bleeding when compared with EVs and, remarkably, can have a mortality rate as
high as 40%.°° Besides, difficulty in localizing the bleeding makes the management
of these patients challenging, which can be solved by performing a computed tomo-
graphic angiography.®®

TIPS employment in the management of EcV bleeding is based on case series.®”°
The largest cohort published is a multicentric retrospective study that included 53 pa-
tients. The investigators concluded that TIPS may provide long-term control of bleeding
in most cirrhotic patients with EcV and is effective particularly in stomal EcV, although
might not be as effective in duodenal EcV (50% of rebleeding risk). A British study,
including 21 patients with cirrhosis and EcV bleeding, who underwent TIPS, showed
that embolization stopped the bleeding in most subjects. Therefore, combining TIPS
and embolization may be a good approach in this setting.®” In any case, therapeutic
approach in EcV should be individualized based on the bleeding site and the vascular
anatomy, taking into account the different points of view of a multidisciplinary team. 2

PORTAL HYPERTENSION GASTROPATHY

PH gastropathy (PHG) is a cause of morbidity in patients with PH. Its diagnosis relies in
the typical endoscopic findings of polygonal areas of variable erythema and, although
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not necessary for diagnosis, histologic findings may include venule and capillary dila-
tation, congestion, and tortuosity.°© PHG may manifest both as chronic and overt
bleeding,®' sometimes even requiring repeated blood transfusions.®?

The initial treatment of acute PHG bleeding should be based on vasoactive drugs,
followed by NSBBs for secondary prophylaxis.®® TIPS should be considered in pa-
tients who rebleed or continue to bleed despite adequate B-blocker therapy and in
those who present persistent anemia despite iron supplementation. Unfortunately,
the evidence for TIPS in the management of PHG is limited to reduced case reports
and small series.®>°° TIPS placement, however, may improve PHG and reduce the
need of transfusions in most of the patients.®®

It is important to differentiate PHG from gastric antral vascular ectasia (GAVE),
which may be present in patients without PH. GAVE is characterized by red spots
without a mosaic pattern, characteristically located in the antrum with a linear distribu-
tion, hence the name, watermelon stomach. GAVE’s gold standard treatment is argon
plasma coagulation and TIPS does not play a role in its management, although it could
be considered in cases where PHG and GAVE coexist.®’

CLINICS CARE POINTS

Primary prophylaxis for AVB should be based on non-selective betablockers or endoscopic
band ligation.

The first approach to AVB is a prompt administration of vasoactive drugs, endoscopic
treatment and prevention of other complications (use of antibiotics and anti-
encephalopathy measures).

In Child-Turcotte-Pugh stage B patients with active bleeding at endoscopy, and in all Child-
Turcotte-Pugh stage C patients, preemptive TIPS should be considered.

In patients presenting a rebleeding episode despite adequate secondary prophylaxis TIPS
should be considered.

e TIPS &+ embolization would be recommended in the setting of gastric variceal bleeding if
patients rebleed despite medical and endoscopic therapy.

e In ectopic varices refractory to local therapy, TIPS could be an effective tool.

In patients with persistent anemization and bleeding from portal hypertensive gastropathy
refractory to iron and beta-blockers treatment, TIPS could also be considered.

ACKNOWLEDGMENTS

Administrative support by Oliva Ros Fargas.

REFERENCES

1. De Franchis R, Baveno V. Faculty. Expanding consensus in portal hypertension.
Report of the Baveno VI Consensus Workshop: stratifying risk and individualizing
care for portal hypertension. J Hepatol 2015;63:743-52.

2. Merli M, Nicolini G, Angeloni S, et al. Incidence and natural history of small
esophageal varices in cirrhotic patients. J Hepatol 2003;38:266-72.

3. O'Brien J, Triantos C, Burroughs AK. Management of varices in patients with
cirrhosis. Nat Rev Gastroenterol Hepatol 2013;10:402-12.

4. Ripoll C, Groszmann R, Garcia-Tsao G, et al. Hepatic venous pressure gradient
predicts clinical decompensation in patients with compensated cirrhosis. Gastro-
enterology 2007;133:481-8.


http://refhub.elsevier.com/S1089-3261(21)00001-5/sref1
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref1
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref1
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref2
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref2
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref3
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref3
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref4
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref4
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref4

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Treatment of Acute Variceal Bleeding

Augustin S, Muntaner L, Altamirano JT, et al. Predicting early mortality after acute
variceal hemorrhage based on classification and regression tree analysis. Clin
Gastroenterol Hepatol 2009;7:1347-54.

Amitrano L, Guardascione MA, Manguso F, et al. The effectiveness of current
acute variceal bleed treatments in unselected cirrhotic patients: refining short-
term prognosis and risk factors. Am J Gastroenterol 2012;107:1872-8.

Angeli P, Bernardi M, Villanueva C, et al. EASL Clinical Practice Guidelines for the
management of patients with decompensated cirrhosis. J Hepatol 2018;69:
406-60.

Levacher S, Blaise M, Pourriat J-L, et al. Early administration of terlipressin plus
glyceryl trinitrate to control active upper gastrointestinal bleeding in cirrhotic pa-
tients. Lancet 1995;346:865-8.

Seo YS, Park SY, Kim MY, et al. Lack of difference among terlipressin, somato-
statin, and octreotide in the control of acute gastroesophageal variceal hemor-
rhage. Hepatology 2014;60:954-63.

Bernard B, Grangé J-D, Khac EN, et al. Antibiotic prophylaxis for the prevention
of bacterial infections in cirrhotic patients with gastrointestinal bleeding: a meta-
analysis. Hepatology 1999;29:1655-61.

Villanueva C, Colomo ABA. Transfusion for acute upper gastrointestinal bleeding.
N Engl J Med 2013;368:1361-3.

Garcia-Tsao G, Abraldes JG, Berzigotti A, et al. Portal hypertensive bleeding in
cirrhosis: risk stratification, diagnosis, and management: 2016 practice guidance
by the American Association for the study of liver diseases. Hepatology 2017;65:
310-35.

Lau JYW, Yu Y, Tang RSY, et al. Timing of endoscopy for acute upper gastrointes-
tinal bleeding. N Engl J Med 2020;382:1299-308.

Chen P-H, Chen W-C, Hou M-C, et al. Delayed endoscopy increases re-bleeding
and mortality in patients with hematemesis and active esophageal variceal
bleeding: a cohort study. J Hepatol 2012;57:1207-13.

Huh CW, Kim JS, Jung DH, et al. Optimal endoscopy timing according to the
severity of underlying liver disease in patients with acute variceal bleeding. Dig
Liver Dis 2019;51:993-8.

Altraif I, Handoo FA, Aljumah A, et al. Effect of erythromycin before endoscopy in
patients presenting with variceal bleeding: a prospective, randomized, double-
blind, placebo-controlled trial. Gastrointest Endosc 2011;73:245-50.

Stanley AJ, Laine L. Management of acute upper gastrointestinal bleeding. BMJ
2019;364:1536.

Panés J, Terés J, Bosch J, et al. Efficacy of balloon tamponade in treatment of
bleeding gastric and esophageal varices. Results in 151 consecutive episodes.
Dig Dis Sci 1988;33:454-9.

Avgerinos A, Armonis A. Balloon tamponade technique and efficacy in variceal
haemorrhage. Scand J Gastroenterol Suppl 1994;207:11-6.

Escorsell A, Pavel O, Cardenas A, et al. Esophageal balloon tamponade versus
esophageal stent in controlling acute refractory variceal bleeding: a multicenter
randomized, controlled trial. Hepatology 2016;63:1957-67.

D’Amico G, Pagliaro L, Bosch J. The treatment of portal hypertension: a meta-
analytic review. Hepatology 1995;22:332-54.

Bosch J. Salvage transjugular intrahepatic portosystemic shunt: is it really life-
saving? J Hepatol 2001;35:658-60.

353


http://refhub.elsevier.com/S1089-3261(21)00001-5/sref5
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref5
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref5
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref6
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref6
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref6
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref7
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref7
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref7
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref8
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref8
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref8
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref9
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref9
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref9
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref10
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref10
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref10
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref11
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref11
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref12
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref12
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref12
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref12
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref13
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref13
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref14
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref14
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref14
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref15
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref15
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref15
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref16
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref16
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref16
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref17
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref17
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref18
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref18
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref18
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref19
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref19
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref20
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref20
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref20
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref21
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref21
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref22
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref22

354

Baiges et al

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Escorsell A, Bahares R, Garcia-Pagan JC, et al. TIPS versus drug therapy in pre-
venting variceal rebleeding in advanced cirrhosis: a randomized controlled trial.
Hepatology 2002;35:385-92.

Azoulay D, Castaing D, Majno P, et al. Salvage transjugular intrahepatic portosys-
temic shunt for uncontrolled variceal bleeding in patients with decompensated
cirrhosis. J Hepatol 2001;35:590-7.

Banares R, Casado M, Rodriguez-Laiz JM, et al. Urgent transjugular intrahepatic
portosystemic shunt for control of acute variceal bleeding. Am J Gastroenterol
1998;93:75-9.

Patch D, Nikolopoulou V, McCormick A, et al. Factors related to early mortality af-
ter transjugular intrahepatic portosystemic shunt for failed endoscopic therapy in
acute variceal bleeding. J Hepatol 1998;28:454-60.

D’Amico G, Morabito A, D’Amico M, et al. Clinical states of cirrhosis and
competing risks. J Hepatol 2018;68:563-76.

D’Amico G, Luca A. Natural history. Clinical-haemodynamic correlations. Predic-
tion of the risk of bleeding. Baillieres Clin Gastroenterol 1997;11:243-56.
Garcia-Pagan JC, Caca K, Bureau C, et al. Early use of TIPS in patients with
cirrhosis and variceal bleeding. N Engl J Med 2010;362:2370-9.

Monescillo A, Martinez-Lagares F, Ruiz-del-Arbol L, et al. Influence of portal hy-
pertension and its early decompression by TIPS placement on the outcome of
variceal bleeding. Hepatology 2004;40:793-801.

LvY, Yang Z, Liu L, et al. Early TIPS with covered stents versus standard treat-
ment for acute variceal bleeding in patients with advanced cirrhosis: a rando-
mised controlled trial. lancet. Gastroenterol Hepatol 2019;4:587-98.
Garcia-Pagan JC, Di Pascoli M, Caca K, et al. Use of early-TIPS for high-risk var-
iceal bleeding: results of a post-RCT surveillance study. J Hepatol 2013;58:45-50.
Hernandez-Gea V, Procopet B, Girdldez A, et al. Preemptive-TIPS improves
outcome in high-risk variceal bleeding: an observational study. Hepatology
2019;69:282-93.

Thabut D, Pauwels A, Carbonell N, et al. Cirrhotic patients with portal
hypertension-related bleeding and an indication for early-TIPS: a large multi-
centre audit with real-life results. J Hepatol 2017;68:73-81.

LvY, Zuo L, Zhu X, et al. Identifying optimal candidates for early TIPS among pa-
tients with cirrhosis and acute variceal bleeding: a multicentre observational
study. Gut 2018;68(7):1297-310.

Conejo |, Guardascione MA, Tandon P, et al. Multicenter external validation of risk
stratification criteria for patients with variceal bleeding. Clin Gastroenterol Hepa-
tol 2018;16:132-9.e8.

Nicoara-Farcau O, Han G, Rudler M, et al. Effects of early placement of transju-
gular portosystemic shunts in patients with high-risk acute variceal bleeding: a
meta-analysis of individual patient data. Gastroenterology 2021;160:
193-205.e10.

Holster IL, Tjwa ETTL, Moelker A, et al. Covered transjugular intrahepatic porto-
systemic shunt versus endoscopic therapy + beta-blocker for prevention of var-
iceal rebleeding. Hepatology 2016;63:581-9.

Sauerbruch T, Mengel M, Dollinger M, et al. Prevention of rebleeding from esoph-
ageal varices in patients with cirrhosis receiving small-diameter stents versus he-
modynamically controlled medical therapy. Gastroenterology 2015;149:660-8.e1.
Lin L-L, Du S-M, Fu Y, et al. Combination therapy versus pharmacotherapy, endo-
scopic variceal ligation, or the transjugular intrahepatic portosystemic shunt


http://refhub.elsevier.com/S1089-3261(21)00001-5/sref23
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref23
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref23
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref24
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref24
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref24
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref25
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref25
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref25
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref26
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref26
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref26
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref27
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref27
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref28
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref28
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref29
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref29
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref30
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref30
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref30
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref31
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref31
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref31
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref32
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref32
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref33
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref33
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref33
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref34
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref34
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref34
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref35
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref35
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref35
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref36
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref36
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref36
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref37
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref37
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref37
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref37
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref37
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref37
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref38
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref38
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref38
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref39
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref39
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref39
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref40
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref40

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Treatment of Acute Variceal Bleeding

alone in the secondary prevention of esophageal variceal bleeding: a meta-
analysis of randomized controlled trials. Oncotarget 2017;8:57399-408.

Albillos A, Zamora J, Martinez J, et al. Stratifying risk in the prevention of recurrent
variceal hemorrhage: results of an individual patient meta-analysis. Hepatology
2017;66:1219-31.

Kim T. Risk factors for hemorrhage from gastric fundal varices. Hepatology 1997;
25:307-12.

Sarin SK, Lahoti D, Saxena SP, et al. Prevalence, classification and natural history
of gastric varices: a long-term follow-up study in 568 portal hypertension patients.
Hepatology 1992;16:1343-9.

Tripathi D, Ferguson JW, Therapondos G, et al. Review article: recent advances in
the management of bleeding gastric varices. Aliment Pharmacol Ther 2006;
24:1-17.

Terés J, Cecilia A, Bordas JM, et al. Esophageal tamponade for bleeding varices.
Controlled trial between the Sengstaken-Blakemore tube and the Linton-Nachlas
tube. Gastroenterology 1978;75:566-9.

Dhiman RK, Chawla Y, Taneja S, et al. Endoscopic sclerotherapy of gastric vari-
ceal bleeding with N-Butyl-2-Cyanoacrylate. J Clin Gastroenterol 2002;35:222—-7.
Elsebaey MA, Tawfik MA, Ezzat S, et al. Endoscopic injection sclerotherapy
versus N-Butyl-2 Cyanoacrylate injection in the management of actively bleeding
esophageal varices: a randomized controlled trial. BMC Gastroenterol 2019;
19:283.

Lo G-H, Lin C-W, Tai C-M, et al. A prospective, randomized trial of thrombin
versus cyanoacrylate injection in the control of acute gastric variceal hemor-
rhage. Endoscopy 2020;52(7):548-55.

Lo G-H, Liang H-L, Chen W-C, et al. A prospective, randomized controlled trial of
transjugular intrahepatic portosystemic shunt versus cyanoacrylate injection in
the prevention of gastric variceal rebleeding. Endoscopy 2007;39:679-85.

Luo X, MaH, Yu J, et al. Efficacy and safety of balloon-occluded retrograde trans-
venous obliteration of gastric varices with lauromacrogol foam sclerotherapy:
initial experience. Abdom Radiol 2018;43:1820-4.

Matsumoto A, Hamamoto N, Nomura T, et al. Balloon-occluded retrograde trans-
venous obliteration of high risk gastric fundal varices. Am J Gastroenterol 1999;
94:643-9.

Lipnik A, Pandhi M, Khabbaz R, et al. Endovascular treatment for variceal hem-
orrhage: TIPS, BRTO, and combined approaches. Semin Intervent Radiol 2018;
35:169-84.

Wang Y-B, Zhang J-Y, Gong J-P, et al. Balloon-occluded retrograde transvenous
obliteration versus transjugular intrahepatic portosystemic shunt for treatment of
gastric varices due to portal hypertension: a meta-analysis. J Gastroenterol Hep-
atol 2016;31:727-33.

Liu J, Yang C, Huang S, et al. The combination of balloon-assisted antegrade
transvenous obliteration and transjugular intrahepatic portosystemic shunt for
the management of cardiofundal varices hemorrhage. Eur J Gastroenterol Hepa-
tol 2020;32:656-62.

Etik D, Oztas E, Okten S, et al. Ectopic varices in portal hypertension. Eur J Gas-
troenterol Hepatol 2011;23:620-2.

Saad WEA, Lippert A, Saad NE, et al. Ectopic varices: anatomical classification,
hemodynamic classification, and hemodynamic-based management. Tech Vasc
Interv Radiol 2013;16:108-25.

355


http://refhub.elsevier.com/S1089-3261(21)00001-5/sref40
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref40
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref41
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref41
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref41
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref42
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref42
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref43
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref43
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref43
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref44
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref44
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref44
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref45
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref45
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref45
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref46
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref46
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref47
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref47
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref47
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref47
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref48
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref48
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref48
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref49
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref49
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref49
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref50
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref50
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref50
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref51
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref51
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref51
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref52
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref52
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref52
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref53
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref53
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref53
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref53
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref54
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref54
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref54
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref54
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref55
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref55
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref56
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref56
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref56

356

Baiges et al

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Vangeli M, Patch D, Terreni N, et al. Bleeding ectopic varices—treatment with
transjugular intrahepatic porto-systemic shunt (TIPS) and embolisation.
J Hepatol 2004;41:560-6.

Vidal V, Joly L, Perreault P, et al. Usefulness of transjugular intrahepatic portosys-
temic shunt in the management of bleeding ectopic varices in cirrhotic patients.
Cardiovasc Intervent Radiol 2006;29:216-9.

Kochar N, Tripathi D, Mcavoy NC, et al. Bleeding ectopic varices in cirrhosis: the
role of transjugular intrahepatic portosystemic stent shunts. Aliment Pharmacol
Ther 2008;28:294-308.

Gjeorgjievski M, Cappell MS. Portal hypertensive gastropathy: a systematic re-
view of the pathophysiology, clinical presentation, natural history and therapy.
World J Hepatol 2016;8:231-62.

D’Amico G, Montalbano L, Traina M, et al. Natural history of congestive gastropa-
thy in cirrhosis. Gastroenterology 1990;99:1558-64.

Ripoll C, Garcia-Tsao G. Treatment of gastropathy and gastric antral vascular ec-
tasia in patients with portal hypertension. Curr Treat Options Gastroenterol 2007;
10:483-94.

Mezawa S, Homma H, Ohta H, et al. Effect of transjugular intrahepatic portosys-
temic shunt formation on portal hypertensive gastropathy and gastric circulation.
Am J Gastroenterol 2001:96:1155-9.

Ashraf P, Shah GM, Shaikh H, et al. Transjugular intrahepatic portosystemic stent-
ing in portal hypertensive gastropathy. J Coll Physicians Surg Pak 2009;19:
584-5.

Urata J, Yamashita Y, Tsuchigame T, et al. The effects of transjugular intrahepatic
portosystemic shunt on portal hypertensive gastropathy. J Gastroenterol Hepatol
1998;13:1061-7.

Kamath PS, Lacerda M, Ahlquist DA, et al. Gastric mucosal responses to intrahe-
patic portosystemic shunting in patients with cirrhosis. Gastroenterology 2000;
118:905-11.

Tripathi D, Stanley AJ, Hayes PC, et al. Transjugular intrahepatic portosystemic
stent-shunt in the management of portal hypertension. Gut 2020;15.
gutjnl-2019-320221.


http://refhub.elsevier.com/S1089-3261(21)00001-5/sref57
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref57
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref57
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref58
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref58
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref58
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref59
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref59
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref59
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref60
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref60
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref60
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref61
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref61
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref62
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref62
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref62
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref63
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref63
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref63
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref64
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref64
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref64
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref65
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref65
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref65
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref66
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref66
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref66
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref67
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref67
http://refhub.elsevier.com/S1089-3261(21)00001-5/sref67

	Treatment of Acute Variceal Bleeding in 2021—When to Use Transjugular Intrahepatic Portosystemic Shunts?
	Key points
	Introduction
	Transjugular intrahepatic portosystemic shunts for primary prophylaxis
	Acute episode of variceal bleeding
	Medical and Endoscopic Management
	Rescue Transjugular Intrahepatic Portosystemic Shunt

	Role of preemptive transjugular intrahepatic portosystemic shunt in patients with variceal bleeding at high risk of treatme ...
	Transjugular intrahepatic portosystemic shunt in secondary prophylaxis after acute variceal bleeding
	Management of gastric varices
	Management of ectopic varices
	Portal hypertension gastropathy
	Clinics care points
	Acknowledgments
	References


