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Patient	stratification

• Identification	of	patients	at	risk of	rebleeding and	death

Conejo Clin	Gastroenterol Hepatol 2018,	Hernández-Gea J	Hepatol 2020

Criteria 6-week mortality

MELD	> 19	vs	<	19 46	vs	8%

Child C	and	creatinine >	88	µM	(ChildC-C1) 52	vs	10%

Child	C	vs	Child	B 36 vs	12%

Child	B	with active	bleeding/ChildC vs	others 28	vs	7%

Child	B	with active	bleeding vs	no	active	bleeding 12	vs	12%

Hepatic venous pressure gradient	> 20	vs	<	20	mmHg 64	vs	20%	at	1	y



Transfusion	strategy in	variceal bleeding

n 6	week mortality
HR P	value

All	patients 889 0.55	(0.33-0.92) 0.02
Cirrhotics 277 0.57	(0.30-1.08) 0.08
Child A-B 222 0.30 (0.11-0.85) 0.02
Child C 55 1.04	(0.45-2.37) 0.91
Variceal
bleeding 190 0.58	(0.27-1.07) 0.26

Villanueva	N	Engl J	Med	2013

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 368;1 nejm.org january 3, 201318

— trials from which patients with acute bleed-
ing have been excluded.4,5 Transfusion require-
ments may be different for patients with acute 
hemorrhage due to factors such as hemody-
namic instability or rapid onset of anemia to 
extremely low hemoglobin levels. The current 
study addressed the effects of transfusion in this 
setting. Previous observational studies and small 

controlled trials have supported the use of a re-
strictive transfusion strategy for patients with 
gastrointestinal bleeding.8-11 Our results, which 
are consistent with the results from those stud-
ies, showed that a restrictive strategy significantly 
reduced the rates of factors related to therapeutic 
failure such as further bleeding and the need for 
rescue therapy, as well as reducing the length of 
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Figure 2. Rate of Survival, According to Subgroup.

Panel A shows the Kaplan–Meier estimates of the 6-week survival rate in the two groups. The probability of survival 
was significantly higher in the restrictive-strategy group than in the liberal-strategy group. The gray arrows indicate 
the day on which data from a patient were censored. The inset shows the same data on an enlarged y axis. Panel B 
shows the hazard ratios, with 95% confidence intervals, for death by 6 weeks, according to prespecified subgroups. 
In the subgroup of patients with Child–Pugh class A or B disease, the Model for End-Stage Liver Disease (MELD) 
score (on a scale from 6 to 40, with higher values indicating more severe liver disease) was 10.3±5 in the restrictive-
strategy group and 10.9±5 in the liberal-strategy group (P = 0.41). In the subgroup of patients with Child–Pugh class C 
disease, the MELD score was 20.6±6 in the restrictive-strategy group and 18.1±5 in the liberal-strategy group (P = 0.11).
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score (on a scale from 6 to 40, with higher values indicating more severe liver disease) was 10.3±5 in the restrictive-
strategy group and 10.9±5 in the liberal-strategy group (P = 0.41). In the subgroup of patients with Child–Pugh class C 
disease, the MELD score was 20.6±6 in the restrictive-strategy group and 18.1±5 in the liberal-strategy group (P = 0.11).

The New England Journal of Medicine 
Downloaded from nejm.org at UNIVERSITE DE MONTREAL on January 4, 2013. For personal use only. No other uses without permission. 

 Copyright © 2013 Massachusetts Medical Society. All rights reserved. 

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 368;1 nejm.org january 3, 201318

— trials from which patients with acute bleed-
ing have been excluded.4,5 Transfusion require-
ments may be different for patients with acute 
hemorrhage due to factors such as hemody-
namic instability or rapid onset of anemia to 
extremely low hemoglobin levels. The current 
study addressed the effects of transfusion in this 
setting. Previous observational studies and small 

controlled trials have supported the use of a re-
strictive transfusion strategy for patients with 
gastrointestinal bleeding.8-11 Our results, which 
are consistent with the results from those stud-
ies, showed that a restrictive strategy significantly 
reduced the rates of factors related to therapeutic 
failure such as further bleeding and the need for 
rescue therapy, as well as reducing the length of 

O
ve

ra
ll 

Su
rv

iv
al

 (%
)

100

80

90

70

60

40

30

10

50

20

0
0 5 10 15 20 25 4535 4030

100

97

98

99

96

95

93

92

90

94

91

0
0 5 10 15 20 25 4535 4030

Days

B Death by 6 Weeks, According to Subgroup

A Survival, According to Transfusion Strategy

P=0.02 by log-rank test

No. at Risk
Restrictive strategy
Liberal strategy

444
445

429
428

404
397

412
407

401
393

399
386

397
383

392
372

395
378

394
375

Liberal strategy

Restrictive strategy

10.0

Liberal Strategy
Better

Restrictive Strategy
Better

Overall
Patients with cirrhosis
Child–Pugh class A or B
Child–Pugh class C
Bleeding from varices
Bleeding from peptic ulcer

Restrictive
Strategy Hazard Ratio (95% CI)

Liberal
StrategySubgroup

0.57 (0.30–1.08)
0.55 (0.33–0.92)

0.70 (0.26–1.25)
0.58 (0.27–1.27)
1.04 (0.45–2.37)

1.00.1

0.30 (0.11–0.85)

P Value

23/444 (5)
15/139 (11)
  5/113 (4)
10/26 (38)
10/93 (11)
  7/228 (3)

41/445 (9)
25/138 (18)
13/109 (12)
12/29 (41)
17/97 (18)
11/209 (5)

0.02
0.08
0.02
0.91
0.18
0.26

no. of patients/total no. (%)

Figure 2. Rate of Survival, According to Subgroup.

Panel A shows the Kaplan–Meier estimates of the 6-week survival rate in the two groups. The probability of survival 
was significantly higher in the restrictive-strategy group than in the liberal-strategy group. The gray arrows indicate 
the day on which data from a patient were censored. The inset shows the same data on an enlarged y axis. Panel B 
shows the hazard ratios, with 95% confidence intervals, for death by 6 weeks, according to prespecified subgroups. 
In the subgroup of patients with Child–Pugh class A or B disease, the Model for End-Stage Liver Disease (MELD) 
score (on a scale from 6 to 40, with higher values indicating more severe liver disease) was 10.3±5 in the restrictive-
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Panel A shows the Kaplan–Meier estimates of the 6-week survival rate in the two groups. The probability of survival 
was significantly higher in the restrictive-strategy group than in the liberal-strategy group. The gray arrows indicate 
the day on which data from a patient were censored. The inset shows the same data on an enlarged y axis. Panel B 
shows the hazard ratios, with 95% confidence intervals, for death by 6 weeks, according to prespecified subgroups. 
In the subgroup of patients with Child–Pugh class A or B disease, the Model for End-Stage Liver Disease (MELD) 
score (on a scale from 6 to 40, with higher values indicating more severe liver disease) was 10.3±5 in the restrictive-
strategy group and 10.9±5 in the liberal-strategy group (P = 0.41). In the subgroup of patients with Child–Pugh class C 
disease, the MELD score was 20.6±6 in the restrictive-strategy group and 18.1±5 in the liberal-strategy group (P = 0.11).
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Panel A shows the Kaplan–Meier estimates of the 6-week survival rate in the two groups. The probability of survival 
was significantly higher in the restrictive-strategy group than in the liberal-strategy group. The gray arrows indicate 
the day on which data from a patient were censored. The inset shows the same data on an enlarged y axis. Panel B 
shows the hazard ratios, with 95% confidence intervals, for death by 6 weeks, according to prespecified subgroups. 
In the subgroup of patients with Child–Pugh class A or B disease, the Model for End-Stage Liver Disease (MELD) 
score (on a scale from 6 to 40, with higher values indicating more severe liver disease) was 10.3±5 in the restrictive-
strategy group and 10.9±5 in the liberal-strategy group (P = 0.41). In the subgroup of patients with Child–Pugh class C 
disease, the MELD score was 20.6±6 in the restrictive-strategy group and 18.1±5 in the liberal-strategy group (P = 0.11).
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Panel A shows the Kaplan–Meier estimates of the 6-week survival rate in the two groups. The probability of survival 
was significantly higher in the restrictive-strategy group than in the liberal-strategy group. The gray arrows indicate 
the day on which data from a patient were censored. The inset shows the same data on an enlarged y axis. Panel B 
shows the hazard ratios, with 95% confidence intervals, for death by 6 weeks, according to prespecified subgroups. 
In the subgroup of patients with Child–Pugh class A or B disease, the Model for End-Stage Liver Disease (MELD) 
score (on a scale from 6 to 40, with higher values indicating more severe liver disease) was 10.3±5 in the restrictive-
strategy group and 10.9±5 in the liberal-strategy group (P = 0.41). In the subgroup of patients with Child–Pugh class C 
disease, the MELD score was 20.6±6 in the restrictive-strategy group and 18.1±5 in the liberal-strategy group (P = 0.11).
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Avoid volume	overexpansion
that will increase variceal

pressure



Choice of	vasoactive agent

• Octreotide is the	standard	
treatment in	North America

• Terlipressin not	approved by	Health
Canada	or	FDA

• Promising results in	HRS1	from the	
CONFIRM	trial

• Historical studies demonstrated
survival benefit with terlipressin in	
AVB

• Large	RCT	comparing terlipressin,	
somatostatin and	octreotide

Garcia-Tsao Hepatology	2017,	Wong	AASLD	2019,	Levacher Lancet	1995,	Seo Hepatology	2014

Terlipressin
(n	=	261)

Octreotide
(n	=	260) p

Active	
bleeding

at	
endoscopy

43.7% 43.5% NS

Rebleeding
at	day 5 3.4% 3.4% NS

Mortality 8.0% 8.9% NS



Hemostatic powder in	acute	variceal bleeding?

• Good	results in	short	term endoscopic hemostasis
• Decrease in	6-week	mortality (7%	vs	30%,	p=0.006)

Ibrahim	Gut	2018

Study
group	
(n=43)

Hemospray ®	
application	within 2	

hours +	
pharmacotherapy

Therapeutic
endoscopy

within 12-24h

Control	
group							
(n	=43)

Pharmacotherapy
Therapeutic
endoscopy

within 12-24h



Hemostatic powder in	acute	variceal bleeding?

• Interesting option	if:
– Endoscopist unqualified for	treatment (esophageal or	gastric varices)
– Massive	bleeding

• Highlights importance	of	early endoscopic treatment

Ibrahim	Gut	2018



Use	of	esophageal stents for	refractory bleeding

• Alternative	to	balloon
tamponade

• 13.5	cm	X	3.0	cm	stent
• Solely for	esophageal
varices

• Should be left in	place	
for	< 7	days

Distributor:

Manufacturer:
ELLA-CS, s.r.o.
Milady Horakove 504/45, Trebes
500 06 Hradec Kralove, Czech Republic

Tel.: +420 495 279 111    Fax: +420 495 265 655
E-mail: info@ellacs.eu       URL: www.ellacs.eu

 Danis Procedure Pack  www.ellacs.eu

Basic description

Procedure Pack with SX-ELLA Stent Danis

Self- expandable nitinol stent preloaded in a ready-to-use delivery system.
Complete procedure pack including all items required for implantation.

Indications

SX-ELLA Stent Danis is intended for stopping the acute bleeding from 
esophageal varices. The stent implantation may be an option in refractory 
esophageal variceal bleeding as an alternative method to the early TIPS or the 
balloon tamponade.

Contraindications

;	Esophageal strictures
;	Recent radiotherapy of the esophagus
;	Tumors of the upper respiratory tract, esophagus or stomach
;	Upper GIT bleeding from other causes (e.g. perforation)

Features / Benefits

;	Variable pitches in stent weaving conform to esophageal peristalsis -   
 reduced migration rates.
;	Standardized compression of the varices results in effective hemostasis.
;	Atraumatic stent ends.
;	Radiopaque markers at both stent ends and at the midpoint - accurate 
  stent positioning.
;	Retrieval loops made of medical grade alloy at both stent ends - high 
  mechanical durability and acid resistance.
;	Easy endoscopic stent removal after 7 days.

Benefits of the method

;	Readily implantable without endoscopy / X-Ray control, also in emergency 
  situations.
;	Patient can continue an oral diet after stent implantation.

Additional description

Danis Procedure Pack (019-08S-25-135) consists of a plastic carry case 
containing all items required for stent implantation:
;	Delivery system preloaded with stent, guide wire, plastic syringes, 
mouthpiece, kidney dish, slobber cloth, waste bag with clip, sterile gloves.

Danis Procedure Pack Basic (019-08S-25-135-B) consists of:
;	Delivery system preloaded with stent, guide wire, plastic syringe 50 ml.

The delivery system 9.4 mm (28 F) / 6.6 mm (20 F) is available in a standard 
length of 60 cm.

Available sizes

REF No.

SX-ELLA Stent Danis Delivery system

Stent flares
diameter [mm]

Stent body
diameter [mm]

Nominal
length [mm]

Active
length [cm]

Outer
diameter [F]

019-08S-25-135 30 25 135 60 28 / 20

019-08S-25-135-B 30 25 135 60 28 / 20
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Use	of	esophageal stents for	refractory bleeding

Escorsell Hepatology	2016

Esophageal
stent (n=13)

Balloon
tamponade (n=15) P-value

MELD 16.5 17 NS

Adverse	events 6 14 0.024
Absence	of bleeding at	

day 15 85% 47% 0.037

Survival at	day 15 69% 47% NS

Survival at	6	weeks 54% 40% NS



Use	of	esophageal stents for	refractory bleeding

• Published results
– Hemostatic success:	79-96%
– Rebleeding rate:	18-29%
– 30-day	survival:	64-68%
– High	rates	of	stent migration

• Hemostatic and	survival benefit in	acute-on-chronic liver
failure (ACLF)	patients

Marot	Aliment	Pharmacol Ther 2015,	McCarty	Dig	Endosc 2016,	Pfisterer Liver	Int 2018,	Maiwall Dig	Dis	Sci 2018



Outline

• Esophageal varices:	before and	during the	endoscopy
• Esophageal varices:	after the	endoscopy
• Esophageal varices:	after discharge
• Gastric varices



TIPS

Rossle J	Hepatol 2014

Objective	:	porto-systemic	gradient	< 10	mmHg



Common	indications	for	TIPS	in	AVB

• Bleeding not	controlled by	endoscopic therapy

• Early rebleeding

Garcia-Tsao Hepatology 2017,	de	Franchis	J	Hepatol 2015,	Garcia-Tsao N	Engl J	Med	2010	



TIPS	in	unselected patients

• Randomization after initial	
stabilization and	
endoscopy for	gastric or	
esophageal variceal
bleeding

• All	comers with cirrhosis,	
CPT	< 13,	no	advanced
HCC,	no	MOF

• 37	TIPS	vs	35	endoscopic
treatment +	𝛃-blockers

experienced a variceal rebleed compared to none of the
patients treated with TIPS (P 5 0.002; Supporting Fig.
1A). In the univariate Cox regression analysis, active
bleeding at index gastroscopy (hazard ratio [HR]: 2.99;
95% confidence interval [CI]: 0.77-11.59; P 5 0.11),
Child-Pugh C (HR, 4.08; 95% CI: 0.86-19.41;
P 5 0.08), previous variceal bleeding (HR, 2.68; 95%
CI: 0.73-9.82; P 5 0.14), randomization to endoscopy
(HR, 24.13; 95% CI: 3.11-infinitive; P< 0.001), and
baseline platelets <100*109/L (HR, 2.59; 95% CI:
0.67-10.03; P 5 0.17) showed a trend toward more vari-
ceal rebleeding. In the multivariate analysis, endoscopic
treatment was the only parameter that was significantly
associated with rebleeding (HR, 25; 95% CI: 3.13-infin-
itive; P< 0.001).

Secondary Endpoints: Mortality and Treatment
Failure. Nine (26%) patients in the endoscopy 1 b-
blocker arm died, compared to 12 (32%) patients in the
TIPS arm (P 5 0.41; Fig. 2B). None of the patients in
either group died from gastroesophageal variceal
rebleeding, but in the endoscopy 1 b-blocker group 1
patient died from intraperitoneal variceal bleeding.
Two-year survival was 92% in patients with Child-Pugh

A, 76% in Child-Pugh B, and 56% in Child-Pugh C
(P 5 0.049). Most common causes of death were: hepa-
tocellular- or cholangiocarcinoma, liver failure, and sys-
temic infection/sepsis (Table 2). In the univariate
analysis, Model for End-Stage Liver Disease (MELD)
score (HR, 1.14; 95% CI: 1.05-1.24; P 5 0.002),
Child-Pugh score (HR, 1.26; 95% CI: 1.03-1.53;
P 5 0.022), and platelets <100*109/L (HR, 1.90; 95%
CI: 0.76-4.76; P 5 0.169) were associated with mortal-
ity. In the multivariate analysis, only MELD score was a
significant predictor for mortality (HR, 1.15; 95% CI:
1.06-1.25; P 5 0.001).

The composite endpoint treatment failure did not
differ between treatment groups (EVL 1 b-blocker 34%
vs. TIPS 38%; P 5 0.685; Fig. 2C). Mortality and treat-
ment failure did also not significantly differ in the as-
treated population (Supporting Fig. 1B,C).

For the endpoint 2-year mortality, we performed a
post-hoc sensitivity analysis, excluding those 14 patients
who received TIPS within 5 days (“early TIPS”). Seven
(20%) patients in the endoscopy 1 b-blocker arm died,
compared to 4 (21%) in the late-TIPS group (P 5
0.85). Furthermore, 2-year mortality in the early (n 5 2;

Fig. 2. Kaplan-Meier analysis of freedom of variceal rebleeding, survival, treatment failure, and hepatic encephalopathy. (A) Probability of
remaining free from significant variceal rebleeding. (B) Probability of survival. (C) Probability of remaining free from treatment failure. (D) Proba-
bility of remaining free from hepatic encephalopathy.
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vs. TIPS 38%; P 5 0.685; Fig. 2C). Mortality and treat-
ment failure did also not significantly differ in the as-
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For the endpoint 2-year mortality, we performed a
post-hoc sensitivity analysis, excluding those 14 patients
who received TIPS within 5 days (“early TIPS”). Seven
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TIPS	based on	HVPG

• Consecutive
patients	with
AVB	treated by	
sclerotherapy

• HVPG	
measurement
within 24h

• TIPS	vs	SMT	in	
those >	20	mmHg

Monescillo Hepatology 2004

p	=	NS

p	<	0.001GPH	>	20	mmHg	

GPH	<	20	mmHg	
Tt	conven.onnel	

TIPS	

Tt	conven.onnel	

Monescillo	et	al,	Hepatology	2004	

HVPG	<	20	mmHg – Standard	medical treatment

HVPG	> 20	mmHg – Standard	medical treatment

HVPG	> 20	mmHg - TIPS

Clear survival benefit when
selecting patients	with high	

HVPG



Early	TIPS	for	acute	variceal	bleeding

• Inclusion	criteria
– Esophageal	variceal	bleeding
– Child	C	(10-13)
– Child	B	(7-9)	with	active	bleeding

• Exclusion	criteria
– CHC	beyond	Milan	criteria
– Complete	portal	vein	thrombosis
– Creatinine	>	266	µM
– Heart	failure

Garcia-Pagan	N	Engl J	Med 2010



Early	TIPS	for	acute	variceal	bleeding
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No	difference in	the	rates	of	hepatic encephalopathy
Garcia-Pagan	N	Engl J	Med 2010



Early TIPS:	validation	studies

• Observational study

(p <0.01). Spontaneous bacterial peritonitis developed in 4
patients in the medical group and in 1 patient in the early-TIPS
group. One patient in the medical group died because of hepato-
renal syndrome.

As other adverse events, in the medical group 3 patients
developed hepatocellular carcinoma and 1 portal thrombosis; in
the early-TIPS group 2 patients presented with hepatocellular
carcinoma during follow-up.

The proportion of follow-up time that patients spent in the
hospital was 30% (interquartile range, 2–100) in the medical
group as compared with 17% (interquartile range, 3–26) in the
early-TIPS group (p = 0.165; n.s.).

Discussion

Variceal bleeding is a deadly complication of cirrhosis, particu-
larly in patients in whom clinical decompensation has already
developed. In the last decades, mortality from variceal bleeding
has decreased to the current 10–20% [5,11], mainly due to the
implementation of effective treatments. However, when the
bleeding occurs in patients with cirrhosis and high risk of treat-
ment failure (assessed by the hepatic venous pressure gradient
(HVPG) P20 mmHg or an impaired liver function), the prognosis
is still poor [4,5]. In this selected group of patients, new strategies

for the management of AVB are required. A recent multicenter
RCT has shown that in patients with cirrhosis hospitalized for
acute variceal bleeding and at high risk of treatment failure, the
early use of PTFE–covered TIPS has significantly reduced treat-
ment failure and mortality in comparison to the standard medical
therapy, suggesting that early-PTFE–covered TIPS should be the
standard of care in high-risk patients [6]. Considering the impact
of this approach on the treatment of this life-threatening compli-
cation and having in mind concerns about the reproducibility of
the excellent results of the RCT in regular clinical practice, we
conducted this observational study on 75 patients admitted at
the same centers and with the same inclusion and exclusion cri-
teria of the original RCT.

The results of the current surveillance study confirm the ones
of the original RCT, clearly showing that the early use of PTFE–
covered TIPS markedly and significantly reduces failures to
control bleeding or rebleeding and improves survival of high-risk
cirrhotic patients admitted for acute variceal bleeding. It is
important to note that the actuarial curves of failure to control
bleeding or rebleeding and of survival in the present study are
nearly identical to those of the original RCT, supporting the
beneficial effect of the early use of PTFE–covered TIPS in this
high-risk population out of the context of an RCT.

We would like to emphasize that in order to avoid a selection
bias in such a retrospective study, at each individual center, we
have only included patients treated with medical therapy

Standard therapy
Early TIPS

Randomized trial
Observational cohort
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Fig. 2. Kaplan–Meier plots for uncontrolled variceal bleeding or variceal
rebleeding. (A) Patients receiving early-TIPS have a significantly lower probabil-
ity of failure to control bleeding or rebleeding than patients receiving standard
therapy. (B) Uncontrolled variceal bleeding or variceal rebleeding in patients
receiving early-TIPS in the surveillance study is equivalent to that observed in the
RCT.

Table 2. Summary of efficacy measurements. Plus/minus values are
means ± SD.

Medical 
group 
(n = 30)

Early-TIPS 
group 
(n = 45)

p value

Composite end point 
reached (n/%)

15 (50%) 3 (7%) <0.001

Child-Pugh classification
Class B (n/%) 5 (50%) 2 (11%)
Class C (n/%) 10 (50%) 1 (4%)

Failure to control bleeding 
(≤5 days)

4 1

Early rebleeding 
(>5 days-6 weeks)

2 2

Late rebleeding
(>6 weeks-2 years)

9 0

Days in intensive care unit 4.8 ± 8.3 4.5 ± 3.2 0.2
Liver transplantation (n) 3 8 0.51
Death (n/%) 10 (33%) 6 (13%) 0.048
Child-Pugh classification

Class B (n/%) 3 (30%) 0 (0%)
Class C (n/%) 7 (35%) 6 (22%)

Cause of death (n)
Recurrent bleeding 2 0
Sepsis 4 1
Liver failure 3 5
Hepatorenal syndrome 1 0

Time in hospital 
(%) of follow-up

30 ± 41 17 ± 26 0.16

Research Article

48 Journal of Hepatology 2013 vol. 58 j 45–50

(drugs + ET) until the center has adopted the strategy to use
early-PTFE–covered TIPS in all high-risk patients. If not, it would
have been possible that some patients may have been counted in
the medical arm just because they were not considered for TIPS
due to co-morbidities, early death or other reasons, which may
have resulted in a selection bias including more severe patients
into the medical arm. Indeed, this was effectively avoided, as
both groups were well balanced in terms of liver function and
severity of bleeding.

In addition, the results of the present surveillance study on
the effect of the use of early-TIPS in other complications of portal

hypertension during follow-up are in the same direction as in the
original RCT, with a lower incidence of ascites in the early-TIPS
arm, together with less time in hospital and similar rates of
hepatic encephalopathy. Finally, in this study only 75 of 659
patients admitted for acute variceal bleeding reached the
inclusion criteria, which is similar to the 63 of 359 observed in
the RCT, suggesting that in real life conditions, about one-fifth
to one-sixth of the patients bleeding from varices do benefit from
an early-TIPS strategy. This number is probably not as high as to
demand that all centers treating patients with variceal bleeding
should be ready to perform an early-TIPS, but clearly indicates
that a pre-defined referral strategy should be implemented to
guarantee that high-risk cirrhotic patients bleeding from varices,
those in a Child-Pugh class C up to 13 points and B with active
bleeding at endoscopy despite vasoactive drugs infusion, receive
early PTFE–covered TIPS, that in this subgroup of patients can be
considered a life-saving therapy.

In conclusion, in experienced centers, the application of the
early use of PTFE–covered TIPS in patients with cirrhosis and a
high-risk variceal bleeding offers results similar to those previ-
ously observed in the RCT, supporting its use in clinical practice.
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Fig. 3. Kaplan–Meier plots for death, according to treatment group. (A)
Patients receiving early-TIPS have a lower probability of death than patients
receiving standard therapy. (B) Actuarial probability of dying in patients treated
with early-TIPS in the surveillance study is equivalent to that observed in the RCT.

Table 3. Adverse events.

Medical 
group
(n = 30)

Early-TIPS 
group
(n = 45)

p value

Hepatic encephalopathy 
(n/%)

15 (50%) 23 (51%) 1

More than 1 episode 9 (30%) 9 (20%)
Grade 3-4 6 (20%) 7 (16%)

Ascites (n/%) 13 (43%) 5 (11%) 0.02
Spontaneous bacterial 
peritonitis (n/%) 

4 (13%) 1 (2%) 0.15
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Early TIPS

• 132	patients	with Child	
B	or	C	cirrhosis and	AVB	
randomized after initial	
endoscopic therapy

• 86	early TIPS	vs	46	
standard	medical
treatment

• Mostly young patients	
with HBV	cirrhosis and	
Child-Pugh B

Lv Lancet	Gastroenterol Hepatol 2019

TIPS SMT p

Free	from
rebleeding at	1y 89% 66% 0.001

6-week	survival 99% 82% 0.02

1-year	survival 86% 73% 0.046

Hepatic
encephalopathy 35% 36% NS

Serious adverse	
events 12% 24% NS



Early TIPS:	the	real	life

• 964	patients	with portal	hypertension-related bleeding
• 326/931	eligible for	early TIPS

– 57	(18%)	underwent TIPS
– 22	(7%)	underwent an	early TIPS
– No	trend	in	mortality benefit

• Reasons for	not	performing early TIPS
– No	local	availability
– Lack of	belief in	beneficial effect

Thabut J	Hepatol 2017



Early TIPS:	bottom line

• Mortality benefit demonstrated in	two RCT
• Active	bleeding criteria put	into question
• Availability is an	issue
• Are	results from European and	Asian	populations	valid in	
North America?	

• RCT	underway with results expected soon
– Scotland	(NCT02377141)	Child	> 8

• Decision on	a	case-by-case	approach for	now



Outline

• Esophageal varices	:	before and	during the	endoscopy
• Esophageal varices	:	after the	endoscopy
• Esophageal varices	:	after discharge
• Gastric varices



Importance	of	beta-blockers in	Child	B/C	patients

• Benefit of	combination
therapy (BB+EVL)	only
proven for	reducing
rebleeding rate

• Meta-analysis using
individual patient	data	(n	
=	815)

0.009). There was no statistically significant heteroge-
neity among trials (MIRR, 1.25; 95% CI, 1.06-2.50;
P 5 0.063).

Death
A total of 389 patients from three trials were used to

assess mortality (Fig. 2; Supporting Table S2).(18,22,23)

Overall, 39 out of 177 (22%) patients on combination
therapy died compared to 43 out of 212 (20%) patients
on BB. Mortality was similar in both study groups
(IRR [adjusted for bilirubin and encephalopathy],
1.19; 95% CI, 0.76-1.87; P 5 0.449).
Nine of the 80 Child A patients (11%) died, 2 on

combination therapy and 7 on BB, whereas 73 of 309
Child B/C patients died (24%), 37 on combination
therapy and 36 on BB. The combination of EVL and
BB was associated with a lower mortality compared to
BB alone in Child A patients, although this effect was
not statistically significant (IRR, 0.29; 95% CI, 0.06-
1.41; P 5 0.125). Mortality was greater in Child B/C
patients on combination therapy than in those on BB,
but again the difference was not statistically significant
(IRR, 1.40; 95% CI, 0.87-2.27; P 5 0.167) (Fig. 2).
Interaction (i.e., difference in response to therapy
by Child class) was not statistically significant

(P 5 0.061). There was no statistically significant het-
erogeneity between trials (MIRR, 1.25; 95% CI, 1.05-
2.64; P 5 0.137).

PRIMARY OUTCOMES IN TRIALS
COMPARING COMBINATION
THERAPY (EVL PLUS BB) VERSUS
EVL ALONE

All-Source Rebleeding
A total of 331 patients from three trials were used to

assess overall rebleeding (that is, rebleeding from any
source) (Fig. 2 and Supporting Table S2).(19-21)

Twenty-one of 169 (12%) patients rebled in the com-
bination therapy group compared to 50 of 162 (31%)
patients in the EVL group. The IRR for overall
rebleeding was significantly lower in patients in the
combination therapy group (IRR, 0.36; 95% CI, 0.21-
0.59, P < 0.001).
Ninety-one of the 331 patients were Child A, and 9

of them rebled (10%), 2 on combination therapy and 7
on EVL. Sixty-two of 240 Child B/C patients rebled
(26%), 19 on combination therapy and 43 on EVL.
The combination of EVL plus BB was more effective
than EVL alone in preventing overall rebleeding both

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

FIG. 3. Survival probability
according to treatment and
Child class with combination of
EVL and BBs versus BBs alone
(top) or versus EVL alone (bot-
tom), as estimated by Kaplan-
Meier.
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Beta-blockers in	advanced cirrhosis:	is there still a	
controversy?

Studies
showing
benefit

Leithead 2015 Waitlisted ↓	Mortality

Mookerjee 2016 ACLF ↓	Mortality

Aday 2016 Ascites ↓	Mortality

Bang	2016 Ascites ↓	Mortality (dose	<	160	mg/d)

Sinha	2017 Ascites ↓	Mortality (carvedilol)

Onali 2017 Ascites ↓	Mortality

Neutral
studies

Galbois 2011 Sepsis	in	ICU Mortality

Robins 2014 Ascites Survival

Mandorfer 2014 Ascites/SBP ↓	Mortal.	if	ascite/	↑	Mortal. After SBP

Kimer 2015 Refractory ascites Mortality

Bossen 2016 Ascites Mortality

Njei 2016 Ascites ↑Mortality w/	carvedilol

Kim	2017 Waitlisted ↓Mortal.	w/o	ascites/↑Mortal.	if	ascites

Bhutta 2017 Ascites,	hospit. Mortality

Studies
showing

increased risk

Sersté 2010 Refractory ascites ↑Mortality

Sersté 2011 Refractory ascites ↑ Post	paracentesis circulatory dysfunction

Sersté 2015 Alcoholic hepatitis ↑	AKI

Kalambokis 2016 At	risk varices ↑	Mortality/AKI	if	Child	C

Rodrigues	
JHEP	Rep

2020



Beta-blockers in	advanced cirrhosis:	is there still a	
controversy?

Studies
showing
benefit

Leithead 2015 Waitlisted ↓	Mortality

Mookerjee 2016 ACLF ↓	Mortality

Aday 2016 Ascites ↓	Mortality

Bang	2016 Ascites ↓	Mortality (dose	<	160	mg/d)

Sinha	2017 Ascites ↓	Mortality (carvedilol)

Onali 2017 Ascites ↓	Mortality

Neutral
studies

Galbois 2011 Sepsis	in	ICU Mortality

Robins 2014 Ascites Survival

Mandorfer 2014 Ascites/SBP ↓	Mortal.	if	ascite/	↑	Mortal. After SBP

Kimer 2015 Refractory ascites Mortality

Bossen 2016 Ascites Mortality

Njei 2016 Ascites ↑Mortality w/	carvedilol

Kim	2017 Waitlisted ↓Mortal.	w/o	ascites/↑Mortal.	if	ascites

Bhutta 2017 Ascites,	hospit. Mortality

Studies
showing

increased risk

Sersté 2010 Refractory ascites ↑Mortality

Sersté 2011 Refractory ascites ↑ Post	paracentesis circulatory dysfunction

Sersté 2015 Alcoholic hepatitis ↑	AKI

Kalambokis 2016 At	risk varices ↑	Mortality/AKI	if	Child	C

Rodrigues	
JHEP	Rep

2020

Consider discontinuation	if	:
- Systolic BP	<	90	mmHg
- Acute	kidney injury

- Hyponatremia (<	130)
- ?	SBP



Statins as	secondary prevention

• Simvastatin lowers HVPG
• Decreased risk of	death or	
decompensation in	cohorts of	patients	
with viral	cirrhosis

• RCT	of	simvastatin vs	placebo	as	secondary
prophylaxis over	SMT

• RCTs underway
– LIVERHOPE	(NCT03150459)
– SACRED	(NCT03654053)
– STATLiver (NCT04072601)

retrospective cohort study in patients with biopsy-proven
cirrhosis, statin treatment was associated with improved
survival20 and in large observational study-based Veterans
Health Administration databases, patients with cirrhosis
treated with statins had a lower risk of infections,21 lower
risk of decompensation, and lower mortality.22 Studies in
patients with hepatitis C also suggested a benefit from statin
therapy delaying fibrosis progression and hepatic decom-
pensation, and decreasing the incidence of hepatocellular
carcinoma.23–25 However, no randomized trial has, so far,
directly addressed these questions. This is of special
concern because although several observational studies

showed a benefit from statins in other acute and chronic
conditions, these were not subsequently confirmed in ran-
domized trials. Indeed, statins failed to show benefit in
randomized trials for chronic obstructive pulmonary dis-
ease,26–28 acute respiratory distress syndrome,29 severe
sepsis,30,31 ventilator-associated pneumonia,32 ulcerative
colitis,33 Alzheimer disease,34,35 multiple sclerosis,36–38 and
several cancers.39–43 Therefore, the present double-blind
multicenter randomized trial addresses for the first time a
relevant gap of knowledge, which is whether statins might
improve relevant outcomes in patients with cirrhosis, spe-
cifically after a variceal bleeding.

Figure 2. (A) Kaplan-Meier
curve showing that pa-
tients in simvastatin arm
(red) had a significantly
greater survival than pa-
tients in the placebo arm
(blue). (B) Kaplan-Meier
curve showing the rate of
rebleeding. There were no
differences between the
treatment arms.

1166 Abraldes et al Gastroenterology Vol. 150, No. 5

CLINICAL
LIVER

retrospective cohort study in patients with biopsy-proven
cirrhosis, statin treatment was associated with improved
survival20 and in large observational study-based Veterans
Health Administration databases, patients with cirrhosis
treated with statins had a lower risk of infections,21 lower
risk of decompensation, and lower mortality.22 Studies in
patients with hepatitis C also suggested a benefit from statin
therapy delaying fibrosis progression and hepatic decom-
pensation, and decreasing the incidence of hepatocellular
carcinoma.23–25 However, no randomized trial has, so far,
directly addressed these questions. This is of special
concern because although several observational studies

showed a benefit from statins in other acute and chronic
conditions, these were not subsequently confirmed in ran-
domized trials. Indeed, statins failed to show benefit in
randomized trials for chronic obstructive pulmonary dis-
ease,26–28 acute respiratory distress syndrome,29 severe
sepsis,30,31 ventilator-associated pneumonia,32 ulcerative
colitis,33 Alzheimer disease,34,35 multiple sclerosis,36–38 and
several cancers.39–43 Therefore, the present double-blind
multicenter randomized trial addresses for the first time a
relevant gap of knowledge, which is whether statins might
improve relevant outcomes in patients with cirrhosis, spe-
cifically after a variceal bleeding.

Figure 2. (A) Kaplan-Meier
curve showing that pa-
tients in simvastatin arm
(red) had a significantly
greater survival than pa-
tients in the placebo arm
(blue). (B) Kaplan-Meier
curve showing the rate of
rebleeding. There were no
differences between the
treatment arms.

1166 Abraldes et al Gastroenterology Vol. 150, No. 5

CLINICAL
LIVER

Abraldes,	Villanueva	Gastroenterology 2016
Abraldes Gastroenterology 2009,	Chang	Hepatology 2017,	Mohanty Gastroenterology 2016

Fr
ee

 o
f b

le
ed

in
g

Fr
ee

 o
f d

ea
th

P=0.583

P=0.03



Statins as	secondary prevention

• Simvastatin lowers HVPG
• Decreased risk of	death or	
decompensation in	cohorts of	patients	
with viral	cirrhosis

• RCT	of	simvastatin vs	placebo	as	secondary
prophylaxis over	SMT

• RCTs underway
– LIVERHOPE	(NCT03150459)
– SACRED	(NCT03654053)
– STATLiver (NCT04072601)

retrospective cohort study in patients with biopsy-proven
cirrhosis, statin treatment was associated with improved
survival20 and in large observational study-based Veterans
Health Administration databases, patients with cirrhosis
treated with statins had a lower risk of infections,21 lower
risk of decompensation, and lower mortality.22 Studies in
patients with hepatitis C also suggested a benefit from statin
therapy delaying fibrosis progression and hepatic decom-
pensation, and decreasing the incidence of hepatocellular
carcinoma.23–25 However, no randomized trial has, so far,
directly addressed these questions. This is of special
concern because although several observational studies

showed a benefit from statins in other acute and chronic
conditions, these were not subsequently confirmed in ran-
domized trials. Indeed, statins failed to show benefit in
randomized trials for chronic obstructive pulmonary dis-
ease,26–28 acute respiratory distress syndrome,29 severe
sepsis,30,31 ventilator-associated pneumonia,32 ulcerative
colitis,33 Alzheimer disease,34,35 multiple sclerosis,36–38 and
several cancers.39–43 Therefore, the present double-blind
multicenter randomized trial addresses for the first time a
relevant gap of knowledge, which is whether statins might
improve relevant outcomes in patients with cirrhosis, spe-
cifically after a variceal bleeding.

Figure 2. (A) Kaplan-Meier
curve showing that pa-
tients in simvastatin arm
(red) had a significantly
greater survival than pa-
tients in the placebo arm
(blue). (B) Kaplan-Meier
curve showing the rate of
rebleeding. There were no
differences between the
treatment arms.

1166 Abraldes et al Gastroenterology Vol. 150, No. 5

CLINICAL
LIVER

retrospective cohort study in patients with biopsy-proven
cirrhosis, statin treatment was associated with improved
survival20 and in large observational study-based Veterans
Health Administration databases, patients with cirrhosis
treated with statins had a lower risk of infections,21 lower
risk of decompensation, and lower mortality.22 Studies in
patients with hepatitis C also suggested a benefit from statin
therapy delaying fibrosis progression and hepatic decom-
pensation, and decreasing the incidence of hepatocellular
carcinoma.23–25 However, no randomized trial has, so far,
directly addressed these questions. This is of special
concern because although several observational studies

showed a benefit from statins in other acute and chronic
conditions, these were not subsequently confirmed in ran-
domized trials. Indeed, statins failed to show benefit in
randomized trials for chronic obstructive pulmonary dis-
ease,26–28 acute respiratory distress syndrome,29 severe
sepsis,30,31 ventilator-associated pneumonia,32 ulcerative
colitis,33 Alzheimer disease,34,35 multiple sclerosis,36–38 and
several cancers.39–43 Therefore, the present double-blind
multicenter randomized trial addresses for the first time a
relevant gap of knowledge, which is whether statins might
improve relevant outcomes in patients with cirrhosis, spe-
cifically after a variceal bleeding.

Figure 2. (A) Kaplan-Meier
curve showing that pa-
tients in simvastatin arm
(red) had a significantly
greater survival than pa-
tients in the placebo arm
(blue). (B) Kaplan-Meier
curve showing the rate of
rebleeding. There were no
differences between the
treatment arms.

1166 Abraldes et al Gastroenterology Vol. 150, No. 5

CLINICAL
LIVER

Abraldes,	Villanueva	Gastroenterology 2016
Abraldes Gastroenterology 2009,	Chang	Hepatology 2017,	Mohanty Gastroenterology 2016

Fr
ee

 o
f b

le
ed

in
g

Fr
ee

 o
f d

ea
th

P=0.583

P=0.03

Mechanism of	benefit
unknown?

Role in	cirrhosis not	
defined for	now



Outline

• Esophageal varices:	before and	during the	endoscopy
• Esophageal varices:	after the	endoscopy
• Esophageal varices:	after discharge
• Gastric varices



Gastric variceal bleeding

• Lower endoscopic hemostatic success
• Higher rates	of	treatment complications
• Higher mortality

• Endoscopic variceal obliteration

Garcia-Pagán Clin Gastroenterol Hepatol 2014



Anatomy of	gastric varices

Garcia-Pagán Clin Gastroenterol Hepatol 2014

gastrorenal or gastrocaval shunt through a sheath placed
in the right femoral vein. Immediately afterward,
venography is performed with an injection of 10–15 mL
contrast medium via the inflated balloon catheter, and
GV are slowly, intermittently, and completely filled with
a sclerosant (Figure 3).45,46,50–63 Thirty to 50 minutes
after the injection, as much of the remaining sclerosant

as possible is aspirated via the catheter. Finally, the
balloon is deflated, and the catheter is withdrawn.
Ethanolamine oleate is the predominant and traditional
sclerosant agent used in the BRTO procedure,
particularly in Asia.45,46,50–60 Detergent sclerosants in a
foam or froth have also been studied in both Japan
(polidocanol)61,62 and the United States (3% STS).63

Figure 3. (A) Basic porto-
systemic venous anatomy
of GV with the classic gas-
trorenal or splenorenal
shunts. (B) Conventional
BRTO procedure through
transfemoral approach with
balloon in the gastrorenal
shunt. IVC, inferior vena
cava; LGV, left gastric vein;
LRV, left renal vein; MV,
mesenteric vein; PGV,
posterior gastric vein(s);
PV, main portal vein; SGV,
short gastric vein(s); SV,
splenic vein. Afferent vein
(thin arrows). Drainage vein
(thick arrow).

924 Garcia–Pagán et al Clinical Gastroenterology and Hepatology Vol. 12, No. 6



Endovascular treatment options

gastrorenal or gastrocaval shunt through a sheath placed
in the right femoral vein. Immediately afterward,
venography is performed with an injection of 10–15 mL
contrast medium via the inflated balloon catheter, and
GV are slowly, intermittently, and completely filled with
a sclerosant (Figure 3).45,46,50–63 Thirty to 50 minutes
after the injection, as much of the remaining sclerosant

as possible is aspirated via the catheter. Finally, the
balloon is deflated, and the catheter is withdrawn.
Ethanolamine oleate is the predominant and traditional
sclerosant agent used in the BRTO procedure,
particularly in Asia.45,46,50–60 Detergent sclerosants in a
foam or froth have also been studied in both Japan
(polidocanol)61,62 and the United States (3% STS).63

Figure 3. (A) Basic porto-
systemic venous anatomy
of GV with the classic gas-
trorenal or splenorenal
shunts. (B) Conventional
BRTO procedure through
transfemoral approach with
balloon in the gastrorenal
shunt. IVC, inferior vena
cava; LGV, left gastric vein;
LRV, left renal vein; MV,
mesenteric vein; PGV,
posterior gastric vein(s);
PV, main portal vein; SGV,
short gastric vein(s); SV,
splenic vein. Afferent vein
(thin arrows). Drainage vein
(thick arrow).

924 Garcia–Pagán et al Clinical Gastroenterology and Hepatology Vol. 12, No. 6

Garcia-Pagán Clin Gastroenterol Hepatol 2014

TIPS

BRTO

Creation of	a	
porto-systemic

shunt

Obliteration of	a	
porto-systemic

shunt



Endovascular treatment options

gastrorenal or gastrocaval shunt through a sheath placed
in the right femoral vein. Immediately afterward,
venography is performed with an injection of 10–15 mL
contrast medium via the inflated balloon catheter, and
GV are slowly, intermittently, and completely filled with
a sclerosant (Figure 3).45,46,50–63 Thirty to 50 minutes
after the injection, as much of the remaining sclerosant

as possible is aspirated via the catheter. Finally, the
balloon is deflated, and the catheter is withdrawn.
Ethanolamine oleate is the predominant and traditional
sclerosant agent used in the BRTO procedure,
particularly in Asia.45,46,50–60 Detergent sclerosants in a
foam or froth have also been studied in both Japan
(polidocanol)61,62 and the United States (3% STS).63

Figure 3. (A) Basic porto-
systemic venous anatomy
of GV with the classic gas-
trorenal or splenorenal
shunts. (B) Conventional
BRTO procedure through
transfemoral approach with
balloon in the gastrorenal
shunt. IVC, inferior vena
cava; LGV, left gastric vein;
LRV, left renal vein; MV,
mesenteric vein; PGV,
posterior gastric vein(s);
PV, main portal vein; SGV,
short gastric vein(s); SV,
splenic vein. Afferent vein
(thin arrows). Drainage vein
(thick arrow).

924 Garcia–Pagán et al Clinical Gastroenterology and Hepatology Vol. 12, No. 6

Garcia-Pagán Clin Gastroenterol Hepatol 2014

TIPS

BRTO



Endovascular treatment options

TIPS BRTO

Portal	pressure ↓ ↑

Hepatic encephalopathy ↑ ↓

Ascites ↓ ↑

Effect on	esophageal varices ↓ ↑ (?)
Saad Clin Liver	Dis	2014,	Garcia-Pagán Clin Gastroenterol Hepatol 2014



TIPS,	BRTO	or	both?

• No	prospective	comparative	study
• Hemostatic success >	90%	with both
• Lower rate	of	ascites	with combined
technique

• Lower rebleeding rate	with comined
embolization

• Embolization usually performed
based on	post-TIPS	portography

Paleti J	Clin Gastroenterol 2019,	Chen	Radiology	2013,	Gaba J	Vasc Interv Radiol 2012,	Saad Am	J	Gastroenterol 2013

BRTO	(n	=	462)	
vs	TIPS	(n =	219)

Technical success p	=	NS

Hemostasis p	=	NS

Complications p	=	NS

Rebleeding Favors BRTO

Encephalopathy Favors BRTO

1-year	survival Favors BRTO



TIPS,	BRTO	or	both?

• Factors to	take into consideration
– Presence of	ascites
– Presence of	encephalopathy
– Individual vascular anatomy
– Contra-indications to	TIPS
– Local	experience

Chen	Radiology	2013,	Gaba J	Vasc Interv Radiol 2012,	Saad Am	J	Gastroenterol 2013



Conclusions

• New	options	for	initial	hemostasis
• TIPS:	to	be considered in	patients	at	high	risk,	once	they are	
adequately identified

• Importance	of	beta-blockers in	secondary prophylaxis
• Precise role of	statins to	be defined
• Gastric varices:	discuss with your interventional radiologists



HVPG-guided pharmacologic treatment

Villanueva,	Graupera Hepatology	2017

Patients with any of the following criteria were
excluded: failure of medical therapy to control acute
bleeding; Child-Pugh score greater than 12; advanced
hepatocellular carcinoma (HCC); treatment with
endoscopic therapy or with nonselective b-blockers
plus ISMN within the previous 3 months; previous
portosystemic shunt; concomitant disease with reduced
life expectancy; bleeding from isolated gastric or ectop-
ic varices; complete portal vein thrombosis (PVT) or
portal cavernoma, PHT without cirrhosis; previous
inclusion in the study; contraindication to both b-
blockers and ISMN; age< 18 years; pregnancy; and
refused consent.

RANDOMIZATION AND STUDY
PROTOCOL

On day 5/6 of admission, all patients were randomly
assigned to a control group or an HVPG-guided ther-
apy group. Allocation was concealed using sealed opa-
que envelopes containing the treatment assigned as
derived from computer-generated random numbers.

Randomization was stratified according to severity of
liver failure (Child-Pugh class A or B vs. C). The con-
trol group was treated with combined drug and endo-
scopic therapy using nadolol and ISMN plus EVL.
The HVPG-guided group received pharmacological
therapy tailored according to HVPG monitoring and
EVL until hemodynamic response was achieved.
In both groups, a hemodynamic study was per-

formed before randomization and acute hemodynamic
response to b-blockers was evaluated (repeating meas-
urements 20 minutes after 0.15mg/kg of intravenous
propranolol). A second study was conducted 2-4 weeks
later to assess chronic response. Hemodynamic studies
were performed according to recommended standards
(Supporting Appendix).(4) PP was estimated from the
HVPG. Hemodynamic response, either acute or
chronic, was defined as a decrease in HVPG below
12mm Hg or> 20% from baseline.
In the HVPG-guided group, treatment was tailored

according to HVPG monitoring (Fig. 1). Patients with
acute response to b-blockers were treated with nadolol,
and nonresponders were treated with nadolol and

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

FIG. 1. Study design. In the HVPG-guided group, patients with acute hemodynamic response to b-blockers in the baseline study
were treated only with nadolol and nonresponders were treated with nadolol plus ISMN. In the second hemodynamic study performed
to assess chronic response to nadolol6ISMN, responders continue with same drug therapy and nonresponders were treated with nado-
lol plus prazosin and had a third hemodynamic study to assess final response. Furthermore, EVL sessions were stopped once hemody-
namic response was documented. Patients in the control group were treated with nadolol plus ISMN and EVL during the complete
study, whatever the effect on PP, which in this group was measured for the prognostic information only.

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
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HR	in	study group P-value
Rebleeding 0.53	[0.29-0.98] 0.04
Decompensatio
n

0.68	[0.46-0.99] 0.05

Mortality 0.59	[0.35-0.99] 0.04



TIPS:	Systematic early revision?

Immediate Early (1-14d) P-value
Final	pressure	
gradient	(mmHg)

8.5±3.5 10±3.5 0.01

Blasi,	Reverter Liver	Int 2014,	Silva-Junior	Gastroenterol 2017

• General	anesthesia may undertestimate the	real	
pressure	gradient

• Fewer complications	if	gradient	<	12	mmHg on	
follow-up	(HR	0.11	[0.04-0.27],	p	<	0.001)

• Consider in	those with final	PPG	10-12	mmHg or	
those with massive	bleeding?


