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Dr. Telfer B. Reynolds 
Update in Portal Hypertension 

Trained > 100 Hepatologists 

“A life is not 
important 
except in 

the impact it 
has on 

other lives.”  
 

Jackie 
Robinson 



Covered in SCSG’s Best of DDW 2016, Best of AASLD 2015 

•  Variceal bleeding 
–  Restrictive blood transfusions 
–  TIPS 

•  Hepatorenal syndrome 
–  Terlipressin 

•  Infection- SBP 
•  Ascites 

 

Update in Portal Hypertension 

1. PRACTICAL 

2. NOW 

3. FUTURE 
 
 



Learning Objectives 
Update in Portal Hypertension 

Staging & 
Prognosis 

Varices & Ascites 
BB window 
Early TIPS 

What to do with 
PVT? 



Patient Objectives 
Update in Portal Hypertension 

How long have I 
got, Doc? 

Why do I need 
that ‘scopy & 

blocker 

Blood thinner & 
Pain medicine? 



Era of Personalized Medicine 
Staging & Prognosis 

Recognize cirrhosis 
 
Risk stratification by stage of 
cirrhosis 
 
Prevent hepatic decompensation 
 
Individualized care  
 
Value/Outcome based care 



Before 
Staging  

Garcia-Tsao, Hepatology 2010 



Refinement 
Staging 

Procopet, EASL 2016 



Defined by Decompensating Events 
Prognosis 

D’Amico, J Hep 2006 



HVPG drives outcomes 
Prognosis 

Clinically Significant Portal HTN (CSPH) 

Risk of Variceal 
Bleeding 

Risk of Death 



Transient Elastography (TE) à Liver Stiffness (LS) 

•  HVPG not universally available nor utilized 
•  However, HVPG changes not correlated to LS changes over time 
•  Data mainly from viral, ETOH disease 

Prognosis 

HVPG TE Robic, J Hep 2011 



Learning Objectives 
Update in Portal Hypertension 

Staging & 
Prognosis 

Varices & Ascites 
BB window 
Early TIPS 

What to do with 
PVT? 



Current 
Esophageal Varices Screening 



Potential Refinement- BAVENO VI 
Esophageal Varices Screening 



BAVENO VI 
Esophageal Varices Screening 

•  LS < 20 kPa + Platelet > 
150 may not need 
screening EGD 

•  Consensus 

•  Estimate ~ 20-25% 
screening EGDs could 
be circumvented 

De Franchis, J Hep 2015 



BAVENO criteria validation 
Esophageal Varices Screening 

Validation of the Baveno VI criteria to identify low risk
cirrhotic patients not requiring endoscopic surveillance for varices

James B Maurice1,2, Edgar Brodkin1, Frances Arnold1, Annalan Navaratnam1, Heidi Paine2,
Sabrina Khawar1, Ameet Dhar2, David Patch1, James O’Beirne1, Raj Mookerjee1,3,

Massimo Pinzani1,3, Emmanouil Tsochatzis1,3, Rachel H. Westbrook1,⇑

1Department of Hepatology, Royal Free Hospital NHS Trust, United Kingdom; 2Department of Hepatology, Imperial College Healthcare NHS
Trust, United Kingdom; 3Institute for Liver and Digestive Health, University College London, United Kingdom

Background & Aims: The Baveno VI guidelines propose that cir-
rhotic patients with a liver stiffness measurement (LSM) <20 kPa
and a platelet count >150,000/ll can avoid screening endoscopy
as their combination is highly specific for excluding clinically sig-
nificant varices. The aim of the study was to validate these
criteria.
Methods: Transient elastography data was collected from two
institutions from 2006–2015. Inclusion criteria were a LSM
P10 kPa and an upper gastrointestinal endoscopy within
12 months, with a diagnosis of compensated chronic liver dis-
ease. Exclusion criteria were porto-mesenteric-splenic vein
thrombosis and non-cirrhotic portal hypertension. Varices were
graded as low risk (grade <2) or high risk (grade P2).
Results: The study included 310 patients (169 (55%) hepatitis C,
and 275 (89%) Child-Pugh A). Varices were present in 23% cases,
with 5% prevalence of high risk varices. Overall 102/310 (33%)
met the Baveno VI criteria. Within this group 11% had varices
and 2% had high risk varices, representing 2/15 (13%) of all high
risk varices. The Baveno VI criteria gave a sensitivity 0.87, speci-
ficity 0.34, positive predictive value 0.06, negative predictive
value 0.98, positive likelihood ratio 1.31 and negative likelihood
ratio 0.39. The AUROC for LSM and platelet count combined
was 0.746.
Conclusions: The Baveno VI criteria performed well correctly
identifying 98% of patients who could safely avoid endoscopy.
Lay summary: This study examines the effectives of a recent set
of guidelines published by the Baveno VI conference, which states
that patients with chronic liver disease and a low liver stiffness

(<20 kPa) and high platelet count (>150) are at low risk of having
varices and do not need a screening endoscopy. Varices are a
complication of cirrhosis, confer a risk of serious bleeding, and
can be diagnosed and treated by endoscopy. Our study reviewed
the clinical records of patients who have had liver stiffness scans
and endoscopy over a 9-year period at two hospitals. The results
show that only about 2% of patients who meet the Baveno VI cri-
teria will be miss-classified as not having varices.
! 2016 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Gastroesophageal varices occur as a consequence of portal hyper-
tension and are a major cause of morbidity and mortality due to
the risk of haemorrhage. In cirrhosis raised portal pressures ini-
tially develop as a result of advanced fibrosis and deranged liver
architecture, but as liver disease progresses additional haemody-
namic factors, such as splanchnic vasodilatation and hyperdy-
namic circulation, become increasingly important [1]. Portal
pressures have traditionally been measured using hepatic venous
pressure gradient (HVPG), and an HVPG P10 mmHg confers
increased risk of developing gastroesophageal varices [2]. HVPG
has been shown to correlate well with the presence and size of
varices [3], however measuring portal pressures by HVPG is inva-
sive and limited to the centres with the relevant expertise.

Over the last decade transient elastography (TE) has become a
widely used, non- invasive measure of liver stiffness and fibrosis.
Following initial studies showing its accuracy in diagnosing sig-
nificant fibrosis its clinical applications have been widened. The
use of TE as a surrogate marker of portal hypertension has been
demonstrated by liver stiffness measurement (LSM) correlating
well with portal pressures up to a HVPG of 10–12 mmHg [1,4].
Subsequent data has shown that TE is of potential benefit in
the non- invasive diagnosis of varices, especially when TE is com-
bined with other markers such as platelet count and spleen size
[5].

A major limitation to implementing these tests into clinical
practice for diagnosing gastroesophageal varices has been an
inadequate specificity. As a result the diagnostic strength of

Journal of Hepatology 2016 vol. 65 j 899–905

Keywords: Portal hypertension; Oesophageal varices; Non-invasive
investigations; Transient elastography; Cirrhosis.
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2016; available online 5 July 2016
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compensated advanced chronic liver disease; LRV, low risk varices; HRV, high risk
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positive predictive value; NPV, negative predictive value; LR+, positive likelihood
ratio; LR!, negative likelihood ratio.

Research Article

•  N= 102/310 met BAVENO criteria 
•  11% had EV, 2% high risk EV 
•  NPV 0.98 ~ BAVENO correctly identified 98% of patients 

who could avoid screening EGD 

Maurice, J Hep 2016, 65: 899 



AASLD 2016- #1707- BAVENO criteria validation 
Esophageal Varices Screening 

•  N= 165 HBV, HCV à screening EGD 
•  25% could have avoided EGD 
•  Modified criteria: LS < 25 or < 30 kPa and PLT > 

125,000 
–  Avoid 49% EGD 
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1706
Long-term proton pump inhibitor therapy improves sur-
vival in liver cirrhosis patients with variceal bleeding:
A single center prospective study
Sang Hoon Kwon1, Jun Sik Yoon1, Jun Seob Lee1, Hyeong Seok 
Kim1, Yu Rim Lee1, Young-Oh Kweon1, Won Young Tak1, Soo 
Young Park1, Se Young Jang1, ShanShan Wang2, Keun Hur3, Eun 
Hye Lee3, Da Yeon Jung3, Gyeonghwa Kim3, YongHun Choi3, 
Jung Gil Park4, Heon Ju Lee5, Hyun Young Woo6, Jeong Heo6; 
1Department of Gastroenterology and Hepatology, Kyungpook 
National University Hospital, Daegu, Korea (the Republic of); 
2Graduate School of Medicine, Kyungpook National University, 
Daegu, Korea (the Republic of); 3Department of Biochemistry and 
Cell Biology, Kyungpook National University School of Medicine, 
Daegu, Korea (the Republic of); 4Department of Internal Medicine, 
CHA University, CHA Gumi Medical Center, Gumi, Korea (the 
Republic of); 5Department of Gastroenterology and Hepatology, 
Yeungnam University Hospital, Deagu, Korea (the Republic of); 
6Department of Gastroenterology and Hepatology, Pusan national 
University Hospital, Busan, Korea (the Republic of)
Background and aim : Proton pump inhibitor (PPI) is widely used 
in patients with cirrhosis. There have been debating reports on 
PPI therapy in liver cirrhosis. We investigated the impact of 
long-term PPI therapy on overall survival and incidence of infec-
tion in liver cirrhosis patients with variceal bleeding. Patients 
and Method : We prospectively enrolled consecutive patients 
with gastroesophageal variceal bleeding from 2007 to 2013. 
Patients were followed-up in 3 months intervals with either PPI 
therapy or off-PPI therapy. Primary endpoint was overall sur-
vival. Cox’s regression model was used to determine factors 
associated with survival and infection. Result : Among 348 
patients, 175 (50.3%) were under long-term PPI therapy and 
173 (49.7%) were not. Total 185 patients died and mortal-
ity was 80 (45.7%) in PPI group and 105 (60.7%) in off-PPI 
group. Survival curve between both groups shown significant 
difference (p=0.002). By multivariate analysis, model for end-
stage liver disease (MELD) score (p<0.001, HR=1.1 and 95% 
CI 1.1-1.2), Child-Pugh score (p<0.001, HR=1.3 and 95% CI 
1.2-1.4), infection (p=0.019, HR=1.7 and 95% CI 1.1-2.6), 
hepatocellular carcinoma (p<0.001, HR=2.9 and 95% CI 2.1-
4.0), varix size (p=0.041, HR=1.0 and 95% CI 1.011-1.038), 
PPI therapy (p<0.001, HR=0.5 and 95% CI 0.4-0.7) were 
independent predictors of survival. Among identified death, 
bleeding was most common cause of death in PPI (38.1%) and 
off-PPI (47.5%) groups. By subgroup analysis with bleeding 
death (n=44), most of the predicting factor was similar to all-
cause mortality Including PPI therapy. Otherwise, Infection was 
not associated (p=0.267) with bleeding death. Incidence of 
infection between PPI (n=18, 10.3%) and off-PPI (n=14, 8.1%) 
was no significant difference (p= 0.479). Multivariate analysis 
shown that Child-Pugh score (p=0.003, HR=1.3 and 95% CI 
1.1-1.6) was independent predictor of infection and PPI ther-
apy was not (p=0.342). Conclusion : Long-term PPI therapy 
improved survival in liver cirrhosis patients with variceal bleed-
ing by reducing bleeding related mortality. Furthermore, PPI 
did not increase incidence of infection and severity of underly-
ing liver disease is most valuable predicting factor of infection.

Multivariate analysis for predicting factor of mortality in liver cir-
rhosis patients with variceal bleeding

Disclosures:
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Gyeonghwa Kim, YongHun Choi, Jung Gil Park, Heon Ju Lee, Hyun Young Woo

1707
Screening of oesophagogastric varices in virus-related 
compensated advanced chronic liver disease: Baveno VI 
criteria and beyond 
Giulia Tosetti1, Vincenzo La Mura2, Alessio Aghemo1, Pietro 
Lampertico1, Roberta D’Ambrosio1, Mauro Viganò3, Glenda 
Grossi1, Mirella Fraquelli1, Massimo Colombo1, Massimo Primi-
gnani1; 1Division of Gastroenterology and Hepatology, Fondazi-
one IRCCS Ca’ Granda Ospedale Maggiore Policlinico, University 
of Milan, Milan, Italy; 22Internal Medicine, Biomedical Science 
for Health, IRCCS, San Donato, University of Milan, Milan, Italy; 
3Division of Hepatology, Ospedale San Giuseppe, Università di 
Milano, Milan, Italy
Background: Recent consensus (Baveno VI) suggests the use 
of threshold values for Transient Elastography (TE) and plate-
let count for screening of oesophagogastric varices (OV) in 
virus-related compensated advanced chronic liver disease(cA-
CLD). According to these criteria, patients with liver stiffness 
<20 kPa and/or platelet count >150,000/mm3 could safely 
avoid endoscopy because of a very low risk of varices requir-
ing prophylactic treatment. Aims: 1. To assess the accuracy 
of Baveno VI criteria in a cohort of HBV and HCV cACLD 
patients undergoing endoscopic screening for varices. 2. To 
assess the accuracy of less conservative threshold values for 
TE (<25KPa; < 30KPa) and platelet count (>125,000/mm3; 
> 100,000/mm3). Methods: cACLD HCV and HBV viremic 
patients undergoing endoscopic screening for upper gastro-
intestinal varices were evaluated. Exclusion criteria were: TE 
unavailable or unsuccessful, current hepatocellular carcinoma 
or other neoplasm, portal vein thrombosis, previous liver 
decompensation, known OV, splenectomy, Interferon expo-
sure within one year. Laboratory data (within 6 months) and 
liver stiffness (within 12 months) were retrospectively collected. 
Results: 165 of 318 patients fulfilled inclusion criteria. Fourty-
three (26%) had varices; of these, 14 (8%), all with at least one 
criterion, had varices requiring prophylaxis. Baveno VI crite-
ria had 100% sensitivity and 100% negative predictive value 
with low specificity (26%) and positive predictive value (11%). 
According to these criteria 42 (25%) patients could have safely 
avoided screening endoscopy. Other, less conservative criteria 
for TE (<25KPa or <30 KPa) and platelet count (>125,000/
mm3) could maintain the highest accuracy (100% sensitivity 
and 100% negative predictive value) and would have safely 
avoided endoscopy in 44% and 49% of patients, respectively 
(p < 0.001 vs Baveno VI criteria). However, further lowering 
the platelet count threshold to 100,000 would result in addi-
tional saving of endoscopies (up to 56% or 64% for <25 kPa or 
<30 kPa cutoff value), but 7% or 15% patients with large OV 
would have been missed, respectively. Conclusions: Baveno 
VI criteria to rule out OV requiring prophylaxis are valid and 
reproducible in viral-related cACLD and allow sparing 25% 
endoscopies. Less conservative threshold values for TE (up to 
<30 KPa) and platelet count (up to >125,000/mm3) could 
further spare up to 49% endoscopies without losing accuracy. 
These data need independent validation on larger cohorts of 
patients.
Disclosures:
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in the evaluation of adults with idiopathic liver disease and we 
are currently expanding our investigational cohort.
Disclosures:
Pramod Mistry - Grant/Research Support: Genzyme Corporation
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84
Impact of center experience on outcomes for technical 
variant donation in pediatric liver transplant recipients
Douglas Mogul, Xun Luo, Allan Massie, Kathleen B. Schwarz, 
Andrew M. Cameron, Dorry L. Segev; Johns Hopkins, Baltimore, 
MD
Background: Demand for organs through deceased donation 
far exceeds the supply of available organs. Two technical vari-
ant approaches, living donor liver transplantation (LDLT) and 
split liver transplantation (SLT), can potentially increase the 
supply. Although data regarding pediatric outcomes following 
LDLT typically show comparable results to whole liver transplan-
tation (WLT), outcomes following SLT are conflicting. However, 
the impact of transplant center experience in performing these 
technical variant grafts has not been explored as a source for 
variable outcomes. Methods: We analyzed death and graft 
failure in pediatric (<18 yrs), first-time, liver-only recipients 
using data from the Scientific Registry of Transplant Recipients. 
Experience was defined for each individual if the transplant 
occurred once the center had completed >20 transplants of 
each type. Cox proportional hazards were used to compare 
death and graft failure between donation types (WLT = refer-
ence) in three models: [1] unadjusted hazard ratios (HR); [2] 
a multivariable model that included center experience; and 
[3] a multivariable model that included center experience and 
other potential covariates. Results: Between 3/1/2002 and 
9/31/2015, there were 5606 children who received a liver 
transplant, including 3370 (60.1%) WLT, 1591 (28.4%) SLT, 
and 645 (11.5%) LDLT. In an unadjusted model, SLT was asso-
ciated with higher mortality (HR 1.051.251.49) and graft failure 
(HR 1.021.171.34). After adjusting for center experience, SLT was 
no longer associated with higher mortality (HR 0.981.171.41) or 
graft failure (HR 0.981.121.29). In an unadjusted model com-
paring LDLT to WLT, LDLT had comparable patient mortality 
(HR 0.520.781.16) and decreased graft failure (HR 0.60.750.94). 
After adjustment for center experience, LDLT was associated 
with lower mortality (HR 0.450.620.85) and lower graft failure 
(HR 0.540.680.86). Inclusion of additional covariates (weight, 
race, underlying disease, status 1a/b, cold ischemia time and 
private/public insurance) to models improved model fit, but did 
not change inferences. Conclusion: While outcomes following 
SLT appeared to be worse than WLT, this relationship was 
mediated by center experience, and subsequent adjustment 
demonstrated comparable outcomes for these two surgeries. At 
the same time, adjustment for center experience was associated 
with improved outcomes in LDLT compared to WLT. Our analy-
sis suggests that, for pediatric patients, the opportunity exists to 
decrease waitlist mortality and morbidity through increased use 
of technical variant donation by further encouraging centers to 
gain experience with these procedures.
Disclosures:
Kathleen B. Schwarz - Advisory Committees or Review Panels: Alexion; Grant/
Research Support: Bristol-Myers Squibb, Gilead, Roche/Genentech, Roche
The following people have nothing to disclose: Douglas Mogul, Xun Luo, Allan 
Massie, Andrew M. Cameron, Dorry L. Segev

85
Validating and refining non-invasive Baveno criteria for 
ruling out high-risk varices
Laura Turco1,2, Parastoo Jangouk1,2, de Oliveira Ana1,2, Filippo 
Schepis3, Erica Villa3, Guadalupe Garcia-Tsao1,2; 1Digestive Dis-
eases, VA-CT Healthcare System, West Haven, CT; 2Digestive 
Diseases, Yale University, New Haven, CT; 3Gastroenterology, 
Policlinico di Modena - Italy, Modena, Italy
Endoscopic variceal screening is recommended in patients with 
cirrhosis to identify high-risk varices (HRV) requiring primary 
prophylaxis. Per recent Baveno consensus, endoscopy can be 
avoided by using noninvasive criteria, specifically liver stiff-
ness (LS) by transient elastography (TE) <20 kPa and plate-
lets >150,000/mm3. Objectives: 1) Validate Baveno criteria 
in two cohorts (U.S. and Italy); 2) investigate sensitivity and 
negative predictive value (NPV) including data from from the 
literature and 3) refine Baveno criteria so that more endosco-
pies could be avoided. Methods: Patients with compensated 
cirrhosis (never had ascites, encephalopathy or variceal hem-
orrhage) with a LS> 10 kPa who had endoscopy within 1 year 
of TE were included in the study. Sensitivity and NPV were 
assessed in the U.S and Italian cohorts and in combination 
with literature data. New cutoffs for LS/platelets were tested in 
the U.S. cohort and validated in the Italian cohort. Results: Of 
patients meeting Baveno criteria (61/205, 30%, in the U.S. 
cohort, 14/111, 13% in the Italian cohort), none had HRV 
(medium/large varices), thereby validating Baveno criteria. 
When adding data from 7 not fully published studies, 22% 
(530/2453) fulfilled Baveno criteria but nine (1.7%) patients 
with HRV would have been missed. Sensitivity was 94% [95% 
CI 89-97%]; NPV 97% [95-99%], indicating that up to 11% of 
patients with HRV could be misclassified. With modified crite-
ria as depicted in the Figure (U.S. cohort) we could avoid 56% 
endoscopies. This strategy was validated in the Italian cohort 
(that had a higher prevalence of HRV) where 41% endoscopies 
could have been avoided, with a sensitivity 100% [81-100%], 
NPV 100% [90-100%]. Conclusions: Baveno criteria correctly 
identify patients without HRV with only 22% of endoscopies 
avoided. Refining criteria can allow the avoidance of up to 
50% of endoscopies while maintaining a high sensitivity.

Disclosures:
Erica Villa - Advisory Committees or Review Panels: MSD, Abbvie, GSK, Gilead; 
Speaking and Teaching: Novartis
Guadalupe Garcia-Tsao - Advisory Committees or Review Panels: Abbvie, Fibro-
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Esophageal Varices Screening 

•  Validated Baveno- 2 cohorts in US + Italy (75/316- none had lg 
EV) 

•  Retested in US cohort of N= 205, validated in Italian cohort of 
111 

•  Added 7 unpublished study data to guide refinements to  
LS ≥ 21 + PLT < 110,000, MELD ≥ 7 

 
 

Still needs more refinement 
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AASLD PRACTICE GUIDELINES

Prevention and Management of Gastroesophageal
Varices and Variceal Hemorrhage in Cirrhosis

Guadalupe Garcia-Tsao,1 Arun J. Sanyal,2 Norman D. Grace,3 William Carey,4 and the Practice Guidelines Committee of
the American Association for the Study of Liver Diseases, the Practice Parameters Committee

of the American College of Gastroenterology

This guideline has been approved by the American Asso-
ciation for the Study of Liver Diseases and the American
College of Gastroenterology and represents the position
of both associations.

Preamble
These recommendations provide a data-supported ap-

proach to the management of patients with varices and
variceal hemorrhage. They are based on the following: (1)
formal review and analysis of the recently published world
literature on the topic (Medline search); (2) several con-
sensus conferences among experts; (3) the American Col-
lege of Physicians’ Manual for Assessing Health Practices
and Designing Practice Guidelines1; (4) guideline policies,
including the American Association for the Study of Liver
Diseases’ Policy Statement on Development and Use of
Practice Guidelines and the American Gastroenterologi-
cal Association’s Policy Statement on the Use of Medical
Practice Guidelines2; and (5) the authors’ years of experi-
ence caring for patients with cirrhosis and varices.

Intended for use by healthcare providers, these recom-
mendations suggest preferred approaches to the diagnos-
tic, therapeutic, and preventive aspects of care. As with
other practice guidelines, this guideline is not intended to
replace clinical judgment but rather to provide general
guidelines applicable to the majority of patients. They are
intended to be flexible, in contrast to standards of care,
which are inflexible policies designed to be followed in
every case. Specific recommendations are based on rele-
vant published information. To more fully characterize
the quality of evidence supporting recommendations, the
Practice Guidelines Committee of the AASLD requires a
class (reflecting benefit versus risk) and level (assessing

strength or certainty) of evidence to be assigned and re-
ported with each recommendation (Table 1, adapted
from the American College of Cardiology and the Amer-
ican Heart Association Practice Guidelines3,4).

When little or no data exist from well-designed pro-
spective trials, emphasis is given to results from large series
and reports from recognized experts. Further controlled clin-
ical studies are needed to clarify aspects of this statement, and
revision may be necessary as new data appear. Clinical con-
siderations may justify a course of action that differs from
these recommendations. These recommendations are fully
endorsed by the American Association for the Study of Liver
Diseases and the American College of Gastroenterology.

Introduction
Portal hypertension is a progressive complication of

cirrhosis. Therefore, the management of the patient with
cirrhosis and portal hypertensive gastrointestinal bleeding
depends on the phase of portal hypertension at which the
patient is situated, from the patient with cirrhosis and portal
hypertension who has not yet developed varices to the pa-
tient with acute variceal hemorrhage for whom the objective
is to control the active episode and prevent rebleeding.

Practice guidelines for the diagnosis and treatment of
gastroesophageal variceal hemorrhage, endorsed by the
American Association for the Study of Liver Diseases
(AASLD), American College of Gastroenterology (ACG),
American Gastroenterological Association (AGA), and
American Society of Gastrointestinal Endoscopy
(ASGE), were published in 1997.5 Since then, a number
of randomized controlled trials have advanced our ap-
proach to managing variceal hemorrhage. Three interna-
tional consensus conferences have been held (Baveno III
in 2000, Baveno IV in 2005, and an AASLD/EASL single
topic conference in 2007) in which experts in the field
have evaluated the changes that have occurred in our un-
derstanding of the pathophysiology and management of
gastroesophageal hemorrhage.6,7 In this updated practice
guideline we have reviewed the randomized controlled
trials and meta-analyses published in the last decade and
have incorporated recommendations made by consensus.

1From the Section of Digestive Diseases, Yale University School of Medicine and
VACT Healthcare System, New Haven, CT; 2Division of Gastroenterology, Vir-
ginia Commonwealth University Medical Center, Richmond, VA; 3Division of
Gastroenterology, Brigham and Women’s Hospital, Boston, MA; 4Department of
Gastroenterology and Hepatology, The Cleveland Clinic, Cleveland, OH.

Copyright © 2007 by the American Association for the Study of Liver Diseases.
Published online in Wiley InterScience (www.interscience.wiley.com).
DOI 10.1002/hep.21907

Potential conflict of interest: Nothing to report.
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AASLD PRACTICE GUIDELINE

Introduction to the Revised American Association
for the Study of Liver Diseases Practice Guideline
Management of Adult Patients With Ascites Due

to Cirrhosis 2012
Bruce A. Runyon

All AASLD Practice Guidelines are updated annually.
If you are viewing a Practice Guideline that is more
than 12 months old, please visit www.aasld.org for an
update in the material.

Preamble

Ascites is the most common of the three major
complications of cirrhosis, the other complications
being hepatic encephalopathy and variceal hemor-
rhage.1 Cirrhosis is the most common cause of ascites
in the United States.2 Development of ascites may be
the first evidence of the presence of cirrhosis. Obesity
makes the physical examination less helpful in detect-
ing ascites.3 Imaging may provide the first evidence of
the presence of ascites. Patients with ascites are fre-
quently admitted to hospitals. Effective care of these
patients can reduce the frequency of these readmis-
sions. This version of the American Association for the
Study of Liver Diseases Practice Guideline is the
fourth iteration of this guideline and represents a thor-
ough update of the 2009 version.

Introduction

In this revision, the treatment options are now di-
vided into first-line, second-line, third-line, and experi-
mental options. There is a new section on drugs to be
avoided or used with caution. Blood pressure in
patients with cirrhosis and ascites is supported by ele-
vated levels of vasoconstrictors; these vasoconstrictors
are compensating for the vasodilatory effect of nitric
oxide.4 Arterial pressure independently predicts sur-
vival in patients with cirrhosis; those with a mean arte-
rial pressure (MAP) >82 mmHg have a 1-year survival
of 70%, compared to 40% for those !82 mmHg.5

Drugs that inhibit the effects of these vasoconstrictors
would be expected to lower blood pressure; they have
been documented to do so.6 Lowering blood pressure
might worsen survival.

Angiotensin-converting enzyme inhibitors and an-
giotensin receptor blockers should be avoided or used
with caution in patients with cirrhosis and ascites. The
European Association for the Study of the Liver prac-
tice guideline on ascites recommends that ‘‘…they
should generally not be used in patients with ascites.’’7

This revised guideline reinforces this admonition.
‘‘Cirrhosis cures hypertension.’’ In the current era,

many patients, especially those with obesity and a
component of nonalcoholic steatohepatitis (NASH),
have hypertension before they decompensate. Normal-
ization of systemic blood pressure is perhaps the only
perquisite of cirrhosis. In the situation where angioten-
sin-converting enzyme inhibitors and angiotensin re-
ceptor blockers are used, blood pressure and renal
function must be monitored carefully to avoid rapid
development of renal failure. Monitoring of blood
pressure at home provides useful information for the
provider to factor into the decision when to taper or
stop antihypertensives.

Propranolol has been shown to shorten survival in
patients with refractory ascites in a prospective study.8

This could be the result of its negative effect on blood

Abbreviations: ALB, albumin; CI, confidence interval; HRS, hepatorenal
syndrome; MAP, mean arterial pressure; NASH, nonalcoholic steatohepatitis;
RR, relative risk; SBP, spontaneous bacterial peritonitis; TID, three times daily.
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Expanding consensus in portal hypertension
Report of the Baveno VI Consensus Workshop: Stratifying risk

and individualizing care for portal hypertension

Roberto de Franchis⇑, on behalf of the Baveno VI Faculty!

Department of Biomedical and Clinical Sciences, University of Milan, Gastroenterology Unit, Luigi Sacco University Hospital, Milan, Italy

See Editorial, pages 543–545

Portal hypertension is the haemodynamic abnormality associated
with the most severe complications of cirrhosis, including ascites,
hepatic encephalopathy and bleeding from gastroesophageal
varices. Variceal bleeding is a medical emergency associated with
a mortality that, in spite of recent progress, is still in the order of
10–20% at 6 weeks. The evaluation of diagnostic tools and the
design and conduct of good clinical trials for the treatment of
portal hypertension have always been difficult. Awareness of
these difficulties has led to the organisation of a series of consen-
sus meetings. The first one was organised by Andrew Burroughs
in Groningen, the Netherlands in 1986 [1]. After Groningen, other
meetings followed, in Baveno, Italy in 1990 (Baveno I) [2], and in
1995 (Baveno II) [3,4], in Milan, Italy in 1992 [5], in Reston, U.S.A.
[6] in 1996, in Stresa, Italy, in 2000 (Baveno III) [7,8], again in
Baveno in 2005 (Baveno IV) [9,10], in Atlanta in 2007 [11], and
again in Stresa in 2010 (Baveno V) [12,13].

The aims of these meetings were to develop definitions of key
events in portal hypertension and variceal bleeding, to review the
existing evidence on the natural history, the diagnosis and the
therapeutic modalities of portal hypertension, and to issue evi-
dence-based recommendations for the conduct of clinical trials
and the management of patients. All these meetings were suc-
cessful and produced consensus statements on some important
points, although several issues remained unsettled.

To continue the work of the previous meetings, a Baveno VI
workshop was held on April 10–11, 2015. The workshop was
attended by many of the experts responsible for most of the
major achievements of the last years in this field. Many of them
had attended the previous meetings as well.

A concept that has gained wide acceptance over the past few
years is the fact that patients in different stages of cirrhosis have
different risks of developing complications and of dying.
Accordingly, the Baveno VI workshop was entitled ‘‘Stratifying

risk and individualizing care for portal hypertension’’. The main
fields of discussion were the use of invasive and non-invasive
methods for the screening and surveillance of gastroesophageal
varices and of portal hypertension, the impact of aetiological
therapy for cirrhosis, the primary prevention of decompensation,
the management of the acute bleeding episode, the prevention of
recurrent haemorrhage and other decompensating events, and
vascular diseases of the liver in cirrhotic and non-cirrhotic
patients. For each of these topics, a series of consensus state-
ments were discussed and agreed upon. Whenever applicable,
the level of existing evidence was evaluated and the recommen-
dations were ranked according to the Oxford System [14] (i.e.,
level of evidence from 1 = highest to 5 = lowest; grade of recom-
mendation from A = strongest, to D = weakest). The presentations
given during the workshop are reported ‘in extenso’ in the
Baveno VI proceedings [15]. A summary of the most important
conclusions is reported here. Whenever relevant, the changes
from previous consensus statements are outlined. The areas
where major new recommendations were made are: screening
and surveillance, the importance of obesity, comorbidities and
malnutrition, the use of beta blockers in patients with refractory
ascites/end-stage liver disease, and anticoagulation and portal
vein thrombosis in liver cirrhosis.

Definitions of key events regarding the bleeding episode
(changed from Baveno V)

! Six-week mortality should be the primary endpoint for
studies for treatment of acute variceal bleeding (5;D).

! 5 day treatment failure is defined using Baveno IV/V
criteria without ABRI (adjusted blood requirement index)
and with a clear definition of hypovolemic shock (1b;A).

! Baveno IV/V criteria correlate with 6-week mortality
(1b;A) and should be included in future studies as a
secondary endpoint to allow further validation (5;D).

! Additional endpoints should be reported including: need
for salvage therapy (tamponade, additional endoscopic
therapy, transjugular intrahepatic portosystemic shunt
[TIPS], surgery etc.); blood transfusion requirements and
days of ICU/hospital stay (5;D).
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Received 29 April 2015; received in revised form 14 May 2015; accepted 27 May 2015
q DOI of original article: http://dx.doi.org/10.1016/j.jhep.2015.07.001.
⇑ Corresponding author. Address: Department of Biomedical and Clinical
Sciences, University of Milan, Gastroenterology Unit, Luigi Sacco University
Hospital, Milan, via G.B Grassi 74, 20157 Milan, Italy. Tel.: +39 02 3904 3300; fax:
+39 02 5031 9838.
E-mail address: Roberto.defranchis@unimi.it.

! The members of the Baveno VI Faculty are given before the references.

Position Paper

Open access under CC BY-NC-ND license.



Beta-Blocker window Narrows 
Beta-Blocker Window 

No varices 

Varices, 
Ascites  

-BP >90 and 

-Sodium > 130 
-No AKI 

Varices, 
Ascites     

-BP <90 
-Sodium < 130 
-AKI 

Banding for 
primary 
prophylaxis 

β-Blockers for 
primary prophylaxis 



Beta-Blocker Window 

Garcia-Tsao, J Hep 2016 
This higher mortality on NSBB could be explained by a

decrease in cardiac output with further disruption of the already
fragile hemodynamic state of the patient with refractory ascites,
leading to decreased organ perfusion (i.e. renal hypoperfusion)
and death. This is particularly so, since in both studies mentioned
above, NSBB users had a significantly lower mean arterial pres-
sure than non-users [11,12] (Table 1). These studies led to the
‘‘window” hypothesis that proposed that the window for use of
NSBB closes once the patient develops ‘‘further” decompensation,
that is, refractory ascites [13]. For many practitioners the window
closure has been taken so literally that many patients have been
unjustifiably taken off NSBB even in the absence of refractory
ascites or any sign of a deranged circulatory state (i.e. hypoten-
sion) in the spirit of ‘‘putting our patients first”.

Two recent studies have provided the scientific community
with pause for thought and the prospect of re-opening the win-
dow. A single center observational study by Leithead et al. [14],
in a cohort of 322 patients with cirrhosis and ascites on the trans-
plant waiting list, showed that NSBB users had a reduced mortal-
ity compared with non-users. Because baseline characteristics
differed between groups, propensity risk score matching was per-
formed in 208 patients (emulating a RCT) confirming the same
survival benefit in NSBB users, both in the overall group and in
patients with refractory ascites. Patients in this study, including
those with refractory ascites, had somewhat lower MELD scores
than the study by Sersté et al., (Table 1) but they had a lower
blood pressure (indicative of more vasodilatation). The second
study by Bossen et al. [15], a post hoc analysis of three large mul-
ticenter RCTs of satavaptan (vs. placebo) in the treatment of
ascites that included 1188 patients showed no differences in
52-week mortality between NSBB users vs. non-users, although
a combined endpoint of ‘‘hospitalization or death” was favorable
for NSBB (HR 0.83, CI 0.71–0.97). NSBBs were not associated with
increased mortality when analyzing refractory vs. diuretic-
responsive ascites. Notably, MELD scores of patients included in
this study were the lowest of all studies on the topic. During fol-
low-up, 29% of initial NSBB users discontinued NSBBs, and these
patients had higher mortality. This is not unexpected as patients
who discontinued BB were sicker (hospitalized, variceal hemor-
rhage, bacterial infection, and/or hepatorenal syndrome).

The study by Mookerjee et al. in this issue of the Journal of
Hepatology is the wedge that will keep the window open past

the stage of ‘‘further” decompensation [16]. In this study, patients
with cirrhosis at the most severe stage of cirrhosis, that of acute-
on-chronic liver failure (AoCLF), were found to benefit from beta
blockade. At this stage, the main pathogenic mechanism is sys-
temic inflammation leading to worsening vasodilatation, multi-
organ failure and a high 28-day mortality [17]. Covert (bacterial
translocation) and overt infections play an important role in pre-
cipitating AoCLF.

The investigators innovatively looked beyond the portal pres-
sure reducing effect of NSBBs and examined their possible
immunomodulatory effect [18] and their effect in reducing bacte-
rial translocation in the setting of AoCLF. Sympathetic nervous
system activity, especially increased in patients with ascites,
leads to slow intestinal transit time and to bacterial overgrowth
[13]. Additionally, norepinephrine increases the growth of
E. coli and other Gram-negative bacteria in the gut changing the
taxonomy of the microbiome. NSBB, by accelerating intestinal
transit, decrease bacterial translocation, as suggested in experi-
mental animals [19] and in patients with cirrhosis [20].

In their study [16], Mookerjee et al. used a subgroup of
patients enrolled in the CANONIC study, a European consortium
that collects data prospectively from patients hospitalized with
decompensated cirrhosis (ascites, variceal hemorrhage,
encephalopathy). From a total of 1343 patients from 21 centers
enrolled in the study, 349 were deemed to have AoCLF per crite-
ria established by the consortium [17]. Of these, 164 (47%) were
on NSBB (most of them having been started at least 3 months
prior to admission) and 185 were not. As shown in Table 1, and
as expected, patients included in the study had MELD scores that
were the highest among these observational cohort studies.
Short-term, 28-day mortality (the main outcome in AoCLF) was
significantly lower in patients on NSBB compared to those not
on NSBB (24% vs. 34%, p = 0.048) and was lower for every degree
of severity of AoCLF. Interestingly, patients on NSBB had less sev-
ere AoCLF and a slower progression of AoCLF during the study
period. White blood cell count at admission was lower in patients
on NSBB indicative of a lower inflammatory state, although given
the larger percentage of patients with active alcohol use in the
group not on NSBB it may also represent a lower prevalence of
alcoholic hepatitis. As had been previously shown, patients who
discontinued NSBBs (n = 77) had a higher mortality (37% vs.
13%) and the main difference between those who discontinued

Table 1. Summary of fully published observational studies including more than 100 patients that describe characteristics and mortality of patients with cirrhosis on
and off beta blockers.

n Main characteristic used 
for grouping cirrhotic 
patients

% with 
refractory 
ascites

% Child-Pugh C
No BB vs.  BB

Baseline 
MELD 
No BB vs.  BB

Baseline 
MAP
No BB vs. 
BB

Follow-up 
(months)

Adjusted hazard 
ratio for mortality 
associated with BB 
(confidence interval)*

Sersté et al. 151 Refractory ascites 151 61% vs. 74% 18.8 vs. 18.9 123 vs. 103 8 2.61 (1.63-4.19)
Mandorfer et al. 182 Spontaneous bacterial 

peritonitis
n.s. 53% vs. 67% 20.0 vs. 21.6 83 vs. 77 ~9.6

(147 person yr)
1.64 (1.1-2.3)

Leithead et al. 322 (208 
matched)

Ascites on transplant list 117 (76 
matched)

n.s. 16 vs. 17** 89 vs. 86‡ 2.4 (72 d) 0.35 (0.14-0.86)

Bossen et al. 1188 Ascites in RCT of 
satavaptan/placebo

588 28% vs. 24% 11 vs. 12 85 vs. 83 12 (52 wk) 1.02 (0.74-1.40)

Mookerjee et al. 349 Acute-on-chronic liver 
failure

n.s. n.s. 29 vs. 27 79 vs. 78 1 (28 d) 0.60 (0.36-0.98)

BB, beta blockers; MAP, mean arterial pressure; n.s., not stated; RCT, randomized controlled trial.
⁄Hazard ratio >1 with a confidence interval that does not include 1, indicate a significantly higher mortality on BB while hazard ratio <1 with a confidence interval that does
not include 1, indicate a significantly lower mortality on BB. In all studies regression models were adjusted by different confounders including severity of liver disease.
⁄⁄Prior to propensity-score matching; !Available in 81 patients.
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Beta blockers in cirrhosis: The window re-opens
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Non-selective beta blockers (NSBB) have been the mainstay of
therapy for portal hypertension for the past 25 years, ever since
Lebrec et al. demonstrated in a randomized controlled trial
(RCT) that propranolol reduced portal pressure in 18 patients
with cirrhosis and variceal hemorrhage [1]. The authors theorized
that the reduction in portal pressure likely resulted from a
decrease in splanchnic blood flow as a consequence of a demon-
strated reduction in cardiac output. Since then, knowledge of the
mechanisms that lead to portal hypertension have advanced and
studies from Groszmann et al. determined that the portal hyper-
tensive state is maintained despite the formation of collaterals
because of splanchnic vasodilatation leading to an increase in
portal venous inflow [2]. These studies also demonstrated that
propranolol reduced portal pressure by reducing portal flow
mainly due to beta-2 adrenergic blockade leading to an unop-
posed alpha-adrenergic vasoconstrictive effect on the splanchnic
circulation [3].

The clinical efficacy of propranolol and other NSBB has since
been extensively shown both in the prevention of first variceal
hemorrhage and in the prevention of recurrent variceal hemor-
rhage [4]. In the former, the recommendation is to use either
NSBB or ligation. In the latter, the combination of NSBB plus
ligation is recommended; however, ligation is only effective
inasmuch as it is combined with NSBB. Evidence in a meta-anal-
ysis shows that NSBB therapy alone is almost as effective as
combination therapy in preventing re-bleeding with a tendency
to decrease mortality [5]. This is not surprising as, unlike NSBB,
ligation is a local therapy that does not affect pathophysiological
mechanisms that lead to portal hypertension. In fact, NSBB-
induced reductions in portal pressure have been associated
not only with a decreased incidence of variceal hemorrhage
but also with a reduction in the development of other complica-
tions of cirrhosis (ascites, encephalopathy) and improved sur-
vival [6,7].

Patients with both compensated and decompensated cirrhosis
have been included in RCTs comparing NSBB vs. no ther-
apy/placebo and almost none of the individual RCTs report

results stratified by stage. In the first RCT of propranolol in the
prevention of first variceal hemorrhage [8] that included 230
patients, differences in bleeding and death favorable to propra-
nolol were only significant in patients in ‘‘poor condition” (aver-
age Child-Pugh score 10.4) but not in those in ‘‘good condition”
(average Child-Pugh score !7.0). Subsequently, a meta-analysis
of 11 RCTs on primary prophylaxis demonstrated that lower first
bleeding rates associated with NSBB were observed in patients
both with and without ascites and in patients with compensated
(Child-Pugh score <8) and decompensated cirrhosis (Child-Pugh
score >8) [9]. In a meta-analysis of 12 RCTs on secondary prophy-
laxis of variceal hemorrhage [10], sensitivity analysis showed a
significant reduction in both re-bleeding and death in NSBB-
treated patients with ‘‘severe” liver disease (mortality >85% in
the control group) but no survival benefit was observed in those
with milder disease.

The above considerations suggest that sicker patients may
derive more benefit from NSBB and are relevant because each
of the prognostic stages of cirrhosis have a different predominant
pathophysiological mechanism. While the main mechanism in
compensated cirrhosis is portal hypertension, in decompensated
cirrhosis it is splanchnic and systemic vasodilatation (site of
action of NSBB). This circulatory derangement, is more pro-
nounced in the stage of ‘‘further” decompensation, mainly repre-
sented by the development of refractory ascites. In this stage,
organ perfusion is highly dependent on cardiac output and main-
tenance of a reasonable blood pressure.

A recent observational single center study by Sersté et al. in
151 patients diagnosed with refractory ascites, showed that
propranolol use was associated with a higher mortality com-
pared to those not on propranolol [11] (Table 1). Although
prospective, the study did not perform matching on factors
associated with NSBB use and consequently, at baseline,
patients on propranolol were sicker (larger percentage of
patients with varices, variceal hemorrhage and Child-Pugh C
class), although NSBB use was still associated with a higher
mortality after adjustment for confounders (Table 1). In a sub-
sequent retrospective unmatched single center study by Man-
dorfer et al. [12], a deleterious effect of NSBB in patients
with refractory ascites could not be confirmed but it showed
that NSBB use at the time of diagnosis of spontaneous bacterial
peritonitis was associated with a higher rate of hepatorenal
syndrome and death.
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day (HR 0.4; 95% CI 0.3–0.7) or 80–160 mg/day (HR
0.6; 95% CI 0.4–0.8) in comparison with the non-pro-
pranolol patients. However, the patients receiving more
than 160 mg/day compared with the non-propranolol
patients had shorter survival times (HR 1.6; 95% CI
1.1–2.3). Among the patients with severely decompen-
sated cirrhosis, propranolol use compared with non-
propranolol was associated with lower mortality risk for
propranolol doses of 80–160 mg/day (0.4; 95% CI 0.2–
0.8) but if the propranolol dose exceeded 160 mg/day
no difference in mortality risk was found (HR 2.5; 95%
CI 0.9–6.8) (Fig. 3).

Patients with peritonitis

We identified 361 patients with decompensated cirrhosis
who had developed peritonitis and these patients
entered an analysis of mortality with regard to use of
propranolol. The baseline characteristics are presented
in Table S2. A total of 55 (15%) patients collected pro-
pranolol at least twice during follow-up of whom 29
(53%) had received propranolol 0–6 months prior to the
diagnosis of peritonitis. The median time (Q1–Q3) from
peritonitis pending first collecting of propranolol was 50
(15–105) days. A total of 213 (61%) died within 2 years
after the initial episode of peritonitis. The patients in the
propranolol group had significantly lower mortality
rates compared with the non-propranolol patients with
a HR of 0.5 (95% CI 0.3–0.8) in an adjusted analysis and
also in a propensity-score matched analysis with 55 vs.

(A)

(B)

Fig. 2. Decompensated cirrhosis and the effect of propranolol on
survival. The Kaplan–Meier survival plots are based on the propen-
sity score matched cohorts. A significant reduced mortality risk was
found among patients receiving propranolol compared with non-
propranolol users for patients with (A) mildly decompensated cir-
rhosis (HR 0.7; 95% CI 0.6–0.9) and for patients with (B) severely
decompensated cirrhosis (HR 0.6; 95% CI 0.4–0.9). The risk of
death varied with time from cohort entry and was significantly
lower for the initial 6 months after cohort entry among patients
with mildly or severely decompensated cirrhosis (dashed horizontal
line). CI, confidence interval; HR, hazards ratio.

(A)

(B)

Fig. 3. Plots of mortality vs. propranolol dose. The curves are
Kaplan–Meier plots based on propensity score matched cohorts of
patients with (A) mildly and (B) severely decompensated cirrhosis.
Patients who used propranolol at doses below 160 mg/day had
lower mortality risk compared with patients who did not take pro-
pranolol, whereas doses above 160 mg/day were not related with
any beneficial effect on survival.
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Low-dose of NSBB was in line with the study by Mookerjee
et al. associated with increased survival after an episode of SBP
[6]. However, there was also a clear trend towards increased risk
of death in the high dose group. Doctors must balance the poten-
tial harm and chance of benefit for the individual patients after
the principle of primum non nocere.

The size of a potential beneficial effect of NSBB in this
setting is very difficult to estimate with current available
data. As for now, we believe that NSBB, especially in a high dose
should be used with great caution after an episode of SBP. Simi-
larly, low dose NSBB seems safe in ACLF but a high dose may not
be safe.
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Fig. 1. Survival after first episode of spontaneous bacterial peritonitis
stratified by the dose of non-selective beta blockers. (This figure appears in
colour on the web.)

Reply to ‘‘Keep the sick from harm in spontaneous bacterial
peritonitis: Dose of beta blockers matters”

To the Editor:
We thank Dr. Madsen and his colleagues for their interest in our
paper and their data, which both add to and support our findings.
Their studies provide further evidence about the benefits of non-
selective beta-blockers (NSBB) and arguments against ‘stopping’
these agents in cirrhotic patients, in particular, those with
acute-on-chronic liver failure (ACLF). Their observations also

support the results in our study and the notion that the dose of
NSBB administered should be titrated for individual patients
[1]. Conversely, it is also likely that in some patients, NSBB may
well need to be stopped depending upon their clinical condition;
possibly in those with the ‘classical’ form of functional renal
failure (hepatorenal syndrome, HRS) implying that NSBBs, partic-
ularly in low doses, are not necessarily harmful in patients with
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ble for analysis. In 16% of patients, varices ruptured before the 
scheduled follow-up EGD; 46% had same size of varices; 22% 
had increase in size of varices, and 16% had decrease in size 
of varices. Variceal bleeding when compared with non-bleed-
ing varices was significantly associated with increase in MELD 
score (3.0 vs 1.0, p = 0.021). The risk of variceal bleeding 
was even higher with increase in MELD score > 5 (29%, p = 
0.009). Patients with no change in varices size had a median 
change in MELD score of 1, IQR (0.0, 3.0). Predictive ability 
of MELD-Na score variation was not superior to MELD score. 
Conclusion: MELD score variation can predict change in vari-
ces size and should be factored into decision making to deter-
mine timing of follow-up screening endoscopy. Patient with an 
increase in MELD score > 5 are at risk of variceal bleeding 
and should have screening endoscopy even if it is less than 
1 year since previous endoscopy. Our findings support more 
individualized care for the patient with cirrhosis as per recent 
Baveno Consensus.

Figure 1: MELD and MELD-Na score variation by change in 
esophageal variceal size
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The comparison of long-term survival in cirrhotic 
patients with significant ascites and esophageal varices 
according to the treatment modality between endo-
scopic variceal ligation and non-selective beta-blockers
Jeong-Ju Yoo1, Sang Gyune Kim1, Young Seok Kim1, Soung Won 
Jeong1, Jae Young Jang1, Sae Hwan Lee1, Hong Soo Kim1, Young 
Don Kim2, Gab Jin Cheon2, Boo Sung Kim1; 1Soonchunhyang 
University School of Medicine, Seoul, Korea (the Republic of); 
2Gangneug Asan Hospital, Gangneug, Korea (the Republic of)
Background: Non-selective beta-blocker (NSBB) use has been 
established in the primary and secondary prevention of esoph-
ageal variceal hemorrhage. However, the use of beta-blockers 
in cirrhotic patients with ascites is still under debate. In this 
study, we compared overall survival (OS) in cirrhotic patients 
with ascites (*grade 2) and esophageal varices according to 
their treatment strategies between endoscopic band ligation 
(EBL) and NSBB. Methods: This retrospective study included 
consecutive 269 patients who were diagnosed as liver cirrhosis 
complicated with esophageal varices and ascites (*grade 2) 
in a tertiary single center in Korea. Patients were divided into 
3 groups which were EBL only, NSBB, non-treatment group. A 
Cox-proportional hazard analysis was performed to compare 

overall survival between the groups. Results: The mean age was 
53.8(10.9 years, and median follow-up duration was 37.7 
months (IQR, 12.4–65.2). Overall survival was significantly 
shorter in the NSBB group followed by non-treatment group 
and EBL only group (median, 47.5 vs. 61.1 vs. 77.0 months; 
P=0.003). A multivariate analysis showed that the use of NSBB 
were an independent poor prognostic factor for shorter overall 
survival (adjusted hazard ratio, 1.98; 95% confidence inter-
val, 1.31–2.98; P<0.001) after adjusted by Child-Pugh class. 
Conclusion: The use of NSBB worsens the prognosis of cirrhotic 
patients with significant ascites. These results suggest that EBL 
is a more appropriate treatment option of esophageal varices 
when complicated with ascites (*grade 2).
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Spleen stiffness is superior to liver stiffness for pre-
dicting esophageal varices in chronic liver disease: a 
meta-analysis
Xiaowen Ma, Qiang Zhu; Department of gastroenterology, Shan-
dong Provincial Hospital Affiliated to Shandong University, JINAN, 
China
Background & Aims: Liver stiffness (LS) and spleen stiffness (SS) 
are two most widely accessible non-invasive parameters for 
predicting esophageal varices (EV), but the reported accuracy 
of the two predictors have not been consistent across studies. 
This meta-analysis aims to simultaneously evaluate the diagnos-
tic performance of LS and SS measurement for detecting EV in 
patients with chronic liver disease, and compare their accu-
racy, using endoscopy as ‘gold standard’. Methods: Pubmed/
Medline, Embase, Cochrane Library and Ovid were searched 
for all studies assessing SS and LS simultaneously in EV diag-
nosis. The pooled statistical parameters were calculated using 
the bivariate mixed effects models. Results: A total of 14 stud-
ies including 1735 patients (median age, 56.6 years, 67.6% 
male) were included in this meta-analysis. In detection of any 
EV, for LS measurement, the summary sensitivity and specificity 
was 0.82 (95% confidence interval [CI]: 0.77-0.87) and 0.65 
(95% CI: 0.58-0.71). While for SS, the pooled sensitivity was 
0.86 (95% CI: 0.81-0.90), and the specificity was 0.77 (95% 
CI: 0.72-0.82). The summary receiver operator curve (SROC) 
value of LS and SS were 0.80 (95% CI: 0.76-0.83) and 0.88 
(95% CI: 0.85-0.90) respectively, and the results had statisti-
cal significance (P<0.01). The diagnostic odds ratio (DOR) of 
SS (21.70) was significantly higher than LS (8.53), with the 
relative DOR value was 2.38 (95%CI: 1.07-5.31). Significant 
heterogeneity was observed in LS for predicting the presence 
of EV, which could be explained by location of studies. Studies 
performed in Asia and Egypt had significant better diagnostic 
accuracy of LS for EV diagnosis than in Europe (P=0.02). For 
severe EV diagnosis, both LS and SS showed limited accuracy. 
Conclusions: Under current techniques, SS is significantly supe-
rior to LS for identifying the presence of EV in patients with 
CLD. SS measurement may help to select patients for endo-
scopic screening.
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defined as development of ascites, bleeding or overt enceph-
alopathy. Secondary end-points included all the above sep-
arately, development of HCC, changes in liver function and 
adverse events. Among 631 patients evaluated, 210 were 
eligible and 201 were finally randomized and followed until 
decompensation, death or transplantation, for a median of 36 
months (IQR: 24-47 months). 101 patients were randomized to 
placebo and 100 to active treatment (67 responders received 
propranolol and 33 non-responders carvedilol). The primary 
end-point occurred less frequently in patients treated with pro-
pranolol/carvedilol than in those receiving placebo: 16% vs 
27% (HR: 0.60, 95%CI: 0.33-1.12, P=0.11), the difference 
being statistically significant when non-liver related death was 
analyzed as a competing event (HR: 0.51, 95%CI: 0.27-0.97, 
p=0.041) (Figure). This difference was largely due to a signif-
icant reduction in the incidence of ascites, the more frequent 
decompensating event, occurring in 9% vs 20% of cases (HR: 
0.44, 95%CI:0.20-0.97, P=0.037). There were no differences 
in other end-points or according to etiology or to administration 
of propranolol/carvedilol.Conclusions: In patients with compen-
sated cirrhosis and CSPH, long-term treatment with `-blockers 
did not significantly improved decompensation-free survival. 
However, `-blockers significantly decreased the risk of decom-
pensation or liver-related death, mainly by decreasing the inci-
dence of ascites. This suggests that these patients might benefit 
from `-blockers by reducing progression to decompensation.
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Preliminary safety and efficacy of REP 2139-Mg or REP 
2165-Mg used in combination with tenofovir disoproxil 
fumarate and pegylated interferon alpha 2a in treat-
ment naïve Caucasian patients with chronic HBeAg neg-
ative HBV infection
Michel Bazinet1, Victor Pantea2, Gheorghe Placinta2, Iurie 
Moscalu3, Valentin Cebotarescu2, Lilia Cojuhari4, Paulina Jim-
bei4, Liviu Iarovoi2, Valentina Smesnoi4, Tatiana Musteata4, Alina 
Jucov2,3, Adalbert Krawczyk5, Andrew Vaillant1; 1Replicor Inc., 
Montreal, QC, Canada; 2Department of Infectious Diseases, Nico-
lae Testemitanu State University of Medicine and Pharmacy, Chisi-
nau, Moldova (the Republic of); 3ARENSIA Exploratory Medicine, 
Republican Clinical Hospital, Chisinau, Moldova (the Republic of); 
4Toma Ciorba Infectious Clinical Hospital, Chisinau, Moldova (the 
Republic of); 5Institute for Virology, University Hopsital at the Uni-
versity of Duisburg-Essen, Essen, Germany
Nucleic acid polymers (NAPs) block HBsAg release from HBV 
infected hepatocytes. The NAP REP 2139 clears serum HBsAg 
in chronic HBV infection, improving the efficacy of immuno-
therapy and facilitating establishment of functional control off 
treatment. The REP 401 protocol (NCT02565719) is a ran-
domized, controlled trial assessing the safety and efficacy of 
REP 2139 and a REP 2139 derivative with improved clearance 
(REP 2165) in combination with tenofovir disoproxil fumarate 
(TDF) and pegylated interferon alpha 2a (peg-IFN) in treatment 
naïve patients with chronic HBeAg negative HBV infection. 
Forty patients will receive 26 weeks of lead-in TDF (300mg PO 
qD) followed by randomization (1:1) into experimental and 
control groups. The experimental group will receive 48 weeks 
of TDF, peg-IFN (180ug SC qW) and REP 2139-Mg or REP 
2165-Mg (1:1, 250 mg IV infusion qW). Patients in the control 
group will receive 48 weeks of TDF + peg-IFN but will cross-
over to 48 weeks of experimental therapy in the absence of a 
3 log drop in HBsAg after 24 weeks of peg-IFN. Serum viremia 
is being monitored offsite at the Institute for Virology, University 
Hospital at the University Duisburg-Essen, Essen, Germany. 
Enrolment is complete and 22 patients have received * 12 
weeks of treatment in control and experimental groups. After 
TDF lead-in, most patients have serum HBV DNA ) 10 IU / ml 
prior to peg-INF exposure. Triple combination therapy is well 
tolerated in all patients and no infusion reactions have been 
observed with either NAP. Serum HBsAg reductions, increases 
in serum anti-HBs or serum ALT / AST / GGT flares were neg-
ligible or absent in all patients during TDF lead-in and in the 
control group to date. In patients having completed 12 weeks 
of NAP exposure, 4 /5 receiving REP 2139-Mg and 4 / 6 
patients receiving REP 2165-Mg have experienced multilog 
reductions in serum HBsAg and increases in serum anti-HBs. 
Two patients in the REP 2139-Mg group experienced multilog 
drops after only 4 weeks. An additional REP 2165-Mg patient 
(a 5th responder in this group) has also experienced a multilog 
HBsAg drop after 4 weeks of exposure. NAP-mediated HBsAg 
reductions are accompanied by otherwise asymptomatic ALT / 
AST / GGT flares substantially greater than those in the control 
group. These preliminary data demonstrate the tolerability and 
efficacy of REP 2139 and REP 2165 when used in combination 
with peg-IFN and TDF in patients with HBeAg negative chronic 
HBV infection. Early clearance in serum HBsAg mediated by 
NAPs is correlated with the onset of an intense transaminase 
flare and suggests NAP-mediated HBsAg clearance improves 
the efficacy of peg-IFN in this patient population.
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Fungal Dysbiosis in the Gut Microbiota is Associated 
with Culture-negative Infections in Cirrhotic Patients
Jasmohan S. Bajaj1, Eric J. Liu2, Raffi Kheradman2, Andrew 
Fagan1, Douglas M. Heuman1, Melanie White1, Dinesh Ganapa-
thy1, Phillip Hylemon1, Masoumeh Sikaroodi1, Patrick M. Gillevet2; 
1Virginia Commonwealth University and McGuire Veterans Affairs 
Medical Center, Richmond, VA; 2Microbiome Analysis Center, 
George Mason University, Manassas, VA
Cirrhotics have a high rate of developing infections, which 
due to rampant antibiotic (Abx) use are increasingly fungal or 
culture-negative in nature. Infected cirrhotics have gut bacte-
rial dysbiosis, but the role of fungal dysbiosis is unclear. Aim: 
To define the presence of bacterial and fungal dysbiosis in 
culture-negative infected cirrhotics on Abx compared to unin-
fected cirrhotics and healthy controls using a cross-sectional 
& longitudinal design. Method: Cross-sectional: Age-matched 
controls, infected & uninfected cirrhotics were enrolled within 
48 hrs of admission. All infected pts were culture negative & 
on Abx, while uninfected patients were not & were admitted 
for other reasons.Stool was analyzed for bacterial & fungal 
diversity using Shannon Index and compared for individual 
taxa using LEFSe. Correlation networks between bacteria & 
fungi were studied. Longitudinal: Cirrhotics on rifaximin+lactu-
lose were randomized into receiving broad-spectrum Abx (met-
ronidazole, ciprofloxacin & amoxicillin) for 5 days or being 
followed for 5 days. Stool was collected at baseline &day 5 
and analyzed for bacterial/fungal diversity and specific taxa. 
Results Cross-sectional: 23 controls, 32 hospitalized uninfected 
cirrhotics (admitted for anasarca 21, transplant eval 9, pro-
cedures 2) and 28 infected cirrhotics on antibiotics (SBP 18, 
Pneumonia 7, UTI 3, cephalosporins in 20, ciprofloxacin in 8) 
were included. MELD score was higher in infected pts(18 vs 
14, p=0.02). Bacterial & fungal diversity were significantly cor-
related (r=0.5, p<0.0001)and were both significantly reduced 
in the infected compared to the other groups (Fig). Infected 
pts had lower beneficial, autochthonous bacteria (Ruminococ-
cacae, Lachnospiracaeae, Clostridiales XIV, p<0.001) & a 
higher relative abundance of Candida (median 80% vs 31% 
& 21%, p=0.01) compared to the rest. Correlations between 
bacteria & fungi were complex in uninfected &control groups 
but were markedly skewed in infected pts. Longitudinal: 14 
age-matched cirrhotics (7 with Abx & 7 not) were included. The 
Abx group showed a significantly reduced bacterial &fungal 
diversity at day 5 compared to baseline and NAbx group (Fig). 
Specifically, there was a decrease in autochthonous bacteria 
compared to baseline in Abx (p=0.002) without change in 
NAbx groups (p=0.5). At day 5, Abx group showed a higher 
Candida relative abundance compared to NAbx (p=0.001). 
Conclusions: There is a significantly higher fungal dysbiosis 
due to Candida overabundance in culture-negative infected 
cirrhotics and those who were started on antibiotics, which par-
allels bacterial dysbiosis. Reduction in bacterial diversity due 
to widespread antibiotic use leads to reduced fungal diversity 
and Candida overabundance, which could influence the devel-
opment of culture-negative and fungal infections in cirrhosis.

Cross-sectional analysis showed reduction in Shannon Diver-
sity Indices in infected cirrhotics (C-Inf) compared to uninfected 
(C-Uninf) and controls (Ctrl) in bacteria and fungi. Longitudinal 
study showed that bacterial and fungal Shannon Diversity indices 
reduced from baseline (Base) in the group receiving antibiotics 
(Abx) and also compared to the group who never received antibi-
otics (NAbx).
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Preventing the decompensation of cirrhosis with 
`-blockers in patients with clinically significant portal 
hypertension. A multicenter double-blind placebo-con-
trolled randomized clinical trial.
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The prognosis of compensated cirrhosis is good until patients 
develop clinical decompensation, manifested by either ascites, 
bleeding or hepatic encephalopathy. These complications are 
driven by the presence of clinically significant portal hyper-
tension (CSPH), defined by a hepatic vein pressure gradient 
(HVPG) *10 mmHg. The present double-blind, multicenter RCT 
hypothesized that early lowering of HVPG with `-blockers 
could decrease the risk of decompensation in patients with 
compensated cirrhosis and HVPG*10mmHg who had not yet 
developed high-risk varices. All patients had baseline HVPG 
measurements, during which the acute HVPG response to iv 
propranolol (0.15 mg/Kg) was investigated; responders (*10 
% decrease in HVPG) were randomized to propranolol vs pla-
cebo and non-responders to carvedilol vs placebo. The study 
primary end-point was probability of decompensation or death 
from any cause. Since in compensated cirrhosis death can fre-
quently be non-liver related, a pre-planned sensitivity analysis 
of the primary end-point considering non-liver related deaths as 
a competing event was also conducted. Decompensation was 
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(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

JOURNAL OF HEPATOLOGY
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(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
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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
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Free of Bleeding 

not different between the two groups [17/31 (54.8%) vs.
16/31 (51.6%) respectively (P = 0.88)].

Acute cardiac failure occurred in 8/31 (25.8%) patients
in the TIPSS+ group vs. 2/31 (6.4%) in the TIPSS!
group (P = 0.03). The presentation was severe in four
cases that were all in the TIPSS+ group, requiring
mechanical ventilation (non-invasive ventilation in two
patients). In the TIPSS+ group, echocardiography was
performed in all patients and was considered normal in
7/8 (87.5%) and revealed dilated cardiomyopathy in one
patient who died. Pre-TIPSS HVPG was higher in
patients who developed acute cardiac failure compared
to patients who did not (22 " 4 mmHg vs.

17 " 4 mmHg respectively, P = 0.02). With a cut-off
value of 20 mmHg for HVPG before TIPSS placement,
the probability of developing acute cardiac failure was
44.4% vs. 5.6%, P = 0.003.

DISCUSSION
In the study by Garcia-Pagan et al.,7, 8 early-TIPSS
placement in high-risk patients (i.e. defined by clinical
and endoscopic criteria) with variceal bleeding signifi-
cantly improved overall outcome including the probabil-
ity of remaining free from uncontrolled bleeding or
rebleeding. Moreover, 6-week and 1-year survival rates
were better in early-TIPSS group, and quite high com-
pared to standard therapy. After publication of those
impressive findings, Baveno V recommendations stated
that TIPSS placement should be considered in high-risk
patients4 and that further studies were needed to confirm
these results.

Although our primary/secondary outcomes were not
exactly the same as those of the previous study, our
study confirms those findings on the control of bleeding
and rebleeding as well as on the favourable outcome in
patients in the TIPSS+ group. None of them presented
with early or 6-month rebleeding. These data confirm
that performing TIPSS within 72 h after a bleeding epi-
sode is probably the best treatment to control bleeding
and prevent early rebleeding in high-risk patients who
can be easily screened according to clinical (Child–Pugh
score) and endoscopic (active bleeding at index endos-
copy) criteria.

Figure 2 | One-year probability of remaining free of
rebleeding in case of variceal bleeding in TIPSS+ and
TIPSS! group.

Table 2 | One-year cause of mortality in TIPSS+ and
TIPSS! groups

Cause of mortality
TIPSS+ group
(n = 9)

TIPSS! group
(n = 8)

Recurrent bleeding 0 5
Liver failure 6 1
Acute cardiac failure 1 0
Sepsis 2 2

Figure 3 | One-year survival in patients with cirrhosis
and variceal bleeding: comparison between TIPSS+ and
TIPSS! groups.

Table 3 | Adverse events observed in TIPSS+ and
TIPSS! groups

Adverse event
TIPSS+ group
(n = 31)

TIPSS! group
(n = 31) P

Development of HE 14 (45.1%) 16 (51.6%) 0.61
Sepsis 17 (54.8%) 16 (51.6%) 0.88
Acute cardiac failure 8 (25.8%) 2 (6.4%) 0.03

1078 Aliment Pharmacol Ther 2014; 40: 1074-1080
ª 2014 John Wiley & Sons Ltd
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AASLD 2016- Mixed Larger Retrospective Data 

•  N= 671/2168 from 34 centers 
–  434 CTP C (10-13), 237 CTP A/B 
–  TIPS & management per center policy 

•  82 early TIPS vs. 589 EBL 
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Impact of Baseline Chronic Liver Disease Characteristics 
on the Efficacy of Oral Rifaximin Soluble Solid Disper-
sion Tablets for the Prevention of Further Decompen-
sation or All-Cause Mortality in Patients With Cirrhosis 
and Ascites
Arun J. Sanyal1,2, Naga Chalasani8, Jasmohan S. Bajaj1,2, 
Ernesto Diaz3, Zeid Kayali4,5, Matt Harmon6, Enoch Bortey6, Ray 
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Foundation, Rialto, CA; 5Arrowhead Regional Medical Center, 
Rialto, CA; 6Salix Pharmaceuticals, Raleigh, NC; 7Northwestern 
University Feinberg School of Medicine, Chicago, IL; 8Indiana 
University School of Medicine, Indianapolis, IN
Background: There is an unmet need for preventing progression 
from early decompensated cirrhosis to fully decompensated cir-
rhosis. Retrospective studies suggest rifaximin may reduce both 
development of hepatic encephalopathy (HE) and other com-
plications of cirrhosis. Aim: To evaluate the potential impact of 
baseline disease characteristics on clinical outcomes of an oral 
soluble solid dispersion (SSD) formulation of rifaximin, deliv-
ered as an immediate-release (IR) or sustained extended-re-
lease (SER) tablet, for prevention of further decompensation 
or all-cause mortality in patients with early decompensated 
cirrhosis. Methods: In a prospective, phase 2, multicenter, 
randomized controlled trial, adults with cirrhosis and ascites 
(grade *1), with no history of esophageal variceal bleeding 
or spontaneous bacterial peritonitis, were randomly assigned 
to 1 of 5 rifaximin SSD groups (IR 40 mg, IR 80 mg, SER 40 
mg, SER 80 mg, IR 80 mg + SER 80 mg) or placebo once 
nightly for 24 weeks (NCT01904409). Time to hospitaliza-
tion for any cirrhosis-related complication or all-cause mortality 
at week 24 (primary composite end point) was assessed by 
baseline demographic and disease characteristics, including 
cirrhosis etiology, Child-Pugh class, Conn score, history of HE 
diagnosis, MELD score, and MELD-Na score. Results: 516 of 
518 patients randomized to treatment received at least 1 dose 
of study drug; 61.0% were male, the mean MELD score was 
11.5, and 80.6% of patients were Child-Pugh B. Of the rifax-
imin SSD groups, only IR 40 mg significantly reduced com-
plication-related hospitalizations or all-cause mortality versus 
placebo (Table). Subgroup analyses by baseline characteris-
tics showed a generally similar trend versus placebo, favoring 
rifaximin SSD IR 40 mg versus other formulations and doses. 
Conclusions: Rifaximin SSD IR 40 mg daily for 24 weeks was 
superior to placebo for reducing hospitalizations related to 
complications of cirrhosis and all-cause mortality. Subgroups 
with alcohol as the etiologic factor for cirrhosis or those with 
more compensated disease appeared to have a greater bene-
ficial response to rifaximin SSD IR 40 mg.

Rates of Hospitalization for Cirrhosis-Related Complications or All-
Cause Mortality

*P<0.05 vs placebo. RFX=rifaximin.
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•  6 weeks 
–  93% TIPS vs. 81% EBL 

•  1 year 
–  87% TIPS vs. 68% EBL 

•  P= 0.02 

•  Overall 
–  1 year- 70% TIPS vs. 62% 

EBL 
–  P= 0.08 

•  CTP C (10-13) 
–  1 year- 66% vs. 53%  
–  P= 0.034 



CTP C (10-13) 
MELD < 18 

Younger patients  
(< 65 years old) 

No previous hepatic 
encephalopathy 

No TIPS contraindications: 
•  Cardiac disease 
•  Infection 
•  HCC 

Acute Variceal Bleeding 
Early TIPS- Who to Consider Now 
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Rebleeding Prevention 
Simvastatin 
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of Variceal Rebleeding Does Not Reduce Rebleeding but
Increases Survival in Patients With Cirrhosis
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See editorial on page 1077.

BACKGROUND & AIMS: The combination of b-blockers and
band ligation is the standard approach to prevent variceal
rebleeding, but bleeding recurs and mortality is high. The lipid-
lowering drug simvastatin decreases portal pressure, improves
hepatocellular function, and might reduce liver fibrosis. We
assessed whether adding simvastatin to standard therapy could
reduce rebleeding and death after variceal bleeding in patients
with cirrhosis. METHODS: We performed a multicenter,
double-blind, parallel trial of 158 patients with cirrhosis
receiving standard prophylaxis to prevent rebleeding (a
b-blocker and band ligation) in Spain from October 2010
through October 2013. Within 10 days of bleeding, subjects
were randomly assigned, but stratified by Child-Pugh class of A
or B vs C, to groups given simvastatin (20 mg/d the first 15
days, 40 mg/d thereafter; n ¼ 69) or placebo (n ¼ 78). Patients
were followed for as long as 24 months. The primary end point
was a composite of rebleeding and death, and main secondary
end points were the individual components of the composite
(death and rebleeding). RESULTS: The primary end point was
met by 30 of 78 patients in the placebo group and 22 of 69 in
the simvastatin group (P ¼ .423). Seventeen patients in the
placebo group died (22%) vs 6 patients in the simvastatin
group (9%) (hazard ratio for adding simvastatin to therapy ¼
0.39; 95% confidence interval: 0.15–0.99; P ¼ .030). Simva-
statin did not increase survival of patients with Child-Pugh
class C cirrhosis. Rebleeding occurred in 28% of patients in

the placebo group and 25% in the simvastatin group (P ¼ .583).
Serious adverse events occurred in 53% of patients in the
placebo group and 49% in the simvastatin group (P ¼ .752);
the percentages of serious adverse events related to therapy
were 11% in the placebo group vs 8% in the in the simvastatin
group (P ¼ .599). Two patients in the simvastatin group, each
with advanced liver disease, developed rhabdomyolysis.
CONCLUSIONS: In a randomized controlled trial, addition of
simvastatin to standard therapy did not reduce rebleeding, but
was associated with a survival benefit for patients with Child-
Pugh class A or B cirrhosis. Survival was not the primary end
point of the study, so these results require validation. The
incidence of rhabdomyolysis in patients receiving 40 mg/
d simvastatin was higher than expected. European Clinical Trial
Database ID: EUDRACT 2009-016500-24; ClinicalTrials.gov ID:
NCT01095185.

Keywords: Liver Disease; Fibrosis; Treatment; Muscle Effects.
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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.
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deaths, drop outs due to AEs, clinically significant changes in 
ECGs, DLCO or FEV1 and one SAE in a placebo subject. The 
most frequently reported AEs were headache and upper respi-
ratory tract infection. CONCLUSION: Initial results from Part A 
of the Phase I study indicate that ARC-AAT is well-tolerated and 
provides deep and durable knockdown of hepatic AAT produc-
tion. AATD patient dosing is underway.
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LB-25
Kwashiorkor Malnutrition is Marked by Reduced Serum 
Concentrations of Essential Amino Acids
Gabrielle Nord2, Bethany L. de la Haye5, Sara Adams3, Thadd-
aeus D. May1, Mark Manary4; 1Pediatric Gastroenterology, Baylor 
College of Medicine, Houston, TX; 2University of California Mer-
ced, Merced, CA; 3California Polytechnic State University, San 
Luis Obispo, CA; 4Washington University in St. Louis School of 
Medicine, St. Louis, MO; 5University of Malawi College of Medi-
cine, Blantyre, Malawi
Background: Malnutrition is a leading cause of childhood 
mortality and contributes to 45% of all deaths of children 
younger than 60 months. Variants of severe acute malnutrition, 
(marasmus and kwashiorkor), are particularly fatal, causing 
the deaths of over half a million children each year. While 
there is consensus that the wasting of marasmus is caused by 
inadequate caloric intake, the cause of kwashiorkor malnutri-
tion is unknown. Although the risk of developing kwashiorkor 
is increased by a low protein diet, total protein consumption 
is not significantly lower among malnourished children who 
develop kwashiorkor as compared to that of children with 
marasmus. It has been suggested that reduced intake or biosyn-
thesis of carnitine, a metabolite essential for lipid metabolism 
which is present in animal protein, may account for the charac-

teristic steatosis of kwashiorkor. Procedure: 85 children, (ages 
6-60 months), newly diagnosed with severe malnutrition were 
enrolled in rural Malawi. Venous blood was collected before 
starting feeding therapy. A commercially available metabolo-
mics platform was used to quantify the serum concentration of 
amino acids and acyl-carnitine species in order to character-
ize differences between children with kwashiorkor and maras-
mus. Results and Discussion: There were notable differences 
in the serum concentrations of essential amino acids among 
kwashiorkor and marasmus groups of patients. Although both 
amino acids necessary for the biosynthesis of carnitine, lysine 
& methionine, were reduced in kwashiorkor carnitine itself was 
not significantly different between marasmus and kwashiorkor 
subjects, (p = 0.99). Moreover, of 42 acyl-carnitine species 
analyzed only one was significantly reduced in kwashiorkor. 
Overall, these findings demonstrate that kwashiorkor is clearly 
distinguished from marasmus by significantly reduced concen-
trations of numerous essential amino acids. However, serum 
acyl-carnitine analysis does not support the concept that the 
characteristic steatosis of kwashiorkor is caused by carnitine 
deficiency.

Serum Concentration of Essential Amino Acids in Kwashiorkor 
and Marasmus

All concentrations expressed in mmol/L
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LB-26
Addition of simvastatin to carvedilol does not improve 
hemodynamic response in cirrhotics with varices with-
out prior bleed: Preliminary results of an open label RCT
Rajan V, Ashok Choudhary, Ankur Jindal, Guresh Kumar, Shiv 
K. Sarin; Hepatology, Institute of liver and biliary sciences, Delhi, 
India
Background and aims- Carvedilol, a non selective beta blocker 
(NSBB),effectively reduces hepatic vein pressure gradient 
(HVPG) in nearly 50% cirrhotic patients. Simvastatin has been 
shown to reduce HVPG and improve survival when combined 
with NSBB. We studied whether adding simvaststin to carve-
dilol improves hemodynamic response in primary prophylaxis 
of varices. Patients and Methods-Cirrhotics with varices who 
had never bled, and had not been abusing alcohol or had 
hepatocelluar carcinoma or portal vein thrombosis,were ran-
domized to receive carvedilol (group A) or carvedilol plus 
simvastatin (Group B) for 3 months. Biochemical tests, UGI 
endoscopy, liver stiffnes (Fibroscan) and HVPG were done at 
baseline and at 3 months. The primary end-point was hemo-
dynamic response at 3 months (HVPG <12 mmHg or * 20% 
reduction). Results-220consecutive cirrhotics with varices were 
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(date of max total diameter). HCC burden at each date was 
classified as: A:<Milan; B:Milan; C:>Milan to UCSF; D:>UCSF. 
rHCC rates with sufficient precision (95%CI )15% from point 
estimate) were plotted in 3 dimensions [Figure]. Chi-Square 
tests assessed associations of FLM coordinates with rHCC. 
Confounders (age, sex, race, MELD, wait-time, pre-LT HCC 
Rx, AFP, DRI) were assessed. RESULTS Of 16558 recipients, 
63% had any pre-LT HCC Rx and 1233 (7.4%) had post-LT 
rHCC. Pre-LT HCC Rx was less common and rHCC rate higher 
in 11335 recipients with wait-time <6 months (54% HCC Rx, 
8.4% rHCC) vs 5223 recipients waiting *6 months (83% HCC 
Rx, 5.5% rHCC); p<0.001. rHCC rate increased with AFP ever 
*500 or *1000;p<0.001. HCC burden (Class A, B, C, D) 
was associated with rHCC at each time point (F,L,M); p<0.05. 
When HCC burden was plotted by FLM, rHCC rate (shown 
as bubble volume) was high (*15%) in FLM classes DDD and 
CCC. Yet, rHCC was low (<10%) when Last and Max did not 
exceed Class B (Milan): as in AAA, AAB, ABB, BAB, BBB. 
rHCC was low (<10%) with successful downstaging, that is, 
when Last was Class A (<Milan) and Max did not exceed First, 
as in Classes: BAB, CAC and DAD. CONCLUSIONS Unlike 
current allocation policy that only uses HCC burden at one 
time point (Last), the FLM is a summative measure of HCC bur-
den that incorporates tumor behavior and treatment response. 
FLM can characterize pre-LT HCC tumor burden over time, can 
predict post-LT rHCC and may be a useful tool for assessing LT 
priority for candidates with HCC.
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Hemodynamic Effects Of Carvedilol Plus Simvastatin In 
Cirrhosis With Portal Hypertension And No-Response To 
`-Blockers: A Double-Blind Randomized Trial
Edilmar Alvarado-Tapias1, Alba Ardèvol1,2, Oana Pavel1, Rosa 
Montañés1, Marianette Murzi1, Elida Oblitas Susanibar1, Maria 
Poca1,2, Xavier Torras1,2, Càndid Villanueva1,2; 1Hospital de la 
santa creu i sant pau, Barcelona, Spain; 2Centro de Investigación 
biomédica en red en Enfermedades Hepáticas y Digestivas, Bar-
celona, Spain
In cirrhosis with portal hypertension, Carvedilol (Cv) is more 
effective than traditional non-selective `-blockers (NSBB) to 
reduce the hepatic venous pressure gradient (HVPG). Statins 
also improve portal hypertension by reducing the intrahepatic 
vascular resistance. However, whether the addition of statins 
may improve the hemodynamic effects of Cv in cirrhosis with 
clinically significant portal hypertension (CSPH) has not been 
clarified. The aim of this study was to evaluate whether the 
addition of simvastatin (Sv) to Cv can improve the hemody-
namic effects of Cv alone in cirrhosis with CSPH and without 
response to NSBB. METHODS: Patients with cirrhosis, CSPH 
and high-risk esophageal varices without previous bleeding, 
referred for primary prophylaxis, were consecutively included. 
A hemodynamic study was performed and HVPG was mea-
sured before and after i.v. propranolol (0.15 mg / kg). Acute 
responders (defined by HVPG decrease *20% from baseline) 
were treated with nadolol (Nd) and non-responders with Cv. 
Once NSBB (either Nd or Cv) had been titrated, patients 
were randomized to receive placebo (Pb) or Sv (40 mg/d) in 
double-blind conditions. A second hemodynamic study was 
performed at 1 month to assess chronic response and once 
measurements had been completed a standard liquid meal 
was given repeating measurements 20 to 30 minutes later. 
RESULTS: 87 patients were randomized (70 treated with Cv) to 
receive either Pb (N=44) or Sv (N=43). Baseline clinical and 
hemodynamic characteristics were similar. The HVPG decrease 
significantly at 1 month in both groups and such a decrease 
was higher with NSBB+Sv than with NSBB+Pb (15.2(13% 
vs 10.4(9%, P= 0.05) achieving a greater rate of chronic 
response (HVPG decrease *20%: 37% vs 18%, P= 0.05). In 
acute non-responders, the HVPG decreased significantly both 
with Cv+Pb (from 19.5(3 to 17.4(3 mmHg, P<0.001) and 
with Cv+Sv (from 20.0(3 mmHg to 16.8(4 mmHg, P< 0.001) 
and such a decrease was slightly greater with Cv+Sv than with 
Cv+Pb (16.0(12% vs 10.3(9%, P= 0.06). The postprandial 
increase of HVPG was markedly attenuated with Sv: mean 
increase of 11.4(14% with Cv+Sv vs 22.9(18% with Cv+Pb 
(P= 0.03). The rate of patients in who the HVPG increased by 
*10% after meal was 79% with Cv+Pb vs 46% with Cv+SV (P= 
0.03). CONCLUSIONS: In high-risk patients with no-response to 
traditional NSBB, Cv achieve a significant reduction in HVPG 
and such a reduction is significantly increased with the addi-
tion of Sv. In these patients, combined treatment with Cv+Sv 
achieve a marked and significant attenuation of the postpran-
dial HVPG increase. These results suggest that the addition of 
Sv may improve the clinical efficacy of Cv alone.
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