
World Journal of 
Gastroenterology
World J Gastroenterol  2017 July 14; 23(26): 4661-4846

ISSN 1007-9327 (print)
ISSN 2219-2840 (online)

Published by Baishideng Publishing Group Inc



S

EDITORIAL

4661	 Can a fibrotic liver afford epithelial-mesenchymal transition?

Munker S, Wu YL, Ding HG, Liebe R, Weng HL

4669	 Impact of hepatitis C oral therapy in portal hypertension

Libânio D, Marinho RT

REVIEW

4675	 Present and future of metastatic colorectal cancer treatment: A review of new candidate targets

Martini G, Troiani T, Cardone C, Vitiello P, Sforza V, Ciardiello D, Napolitano S, Della Corte CM, Morgillo F, Raucci A, 

Cuomo A, Selvaggi F, Ciardiello F, Martinelli E

4689	 Diarrhea after bariatric procedures: Diagnosis and therapy

Borbély YM, Osterwalder A, Kröll D, Nett PC, Inglin RA

ORIGINAL ARTICLE

Basic Study

4701	 Fibrinogen deficiency suppresses the development of early and delayed radiation enteropathy

Wang J, Pathak R, Garg S, Hauer-Jensen M

4712	 Helicobacter pylori  vacA genotype is a predominant determinant of immune response to Helicobacter pylori  

CagA

Link A, Langner C, Schirrmeister W, Habendorf W, Weigt J, Venerito M, Tammer I, Schlüter D, Schlaermann P, Meyer TF, 

Wex T, Malfertheiner P

4724	 Jianpi Qingchang decoction regulates intestinal motility of dextran sulfate sodium-induced colitis through 

reducing autophagy of interstitial cells of Cajal

Dai YC, Zheng L, Zhang YL, Chen X, Chen DL, Wang LJ, Tang ZP

4735	 Lactobacillus acidophilus  alleviates pouchitis after ileal pouch-anal anastomosis in rats

Xu YY, Zhang YY, He AQ, Li KY, Gao SY, Liu G

4744	 Effect of EPEC endotoxin and bifidobacteria on intestinal barrier function through modulation of toll-like 

receptor 2 and toll-like receptor 4 expression in intestinal epithelial cell-18

Yang X, Gao XC, Liu J, Ren HY

Contents Weekly  Volume 23  Number 26  July 14, 2017

� July 14, 2017|Volume 23|Issue 26|WJG|www.wjgnet.com



Contents
World Journal of Gastroenterology

Volume 23  Number 26  July 14, 2017

Retrospective Cohort Study

4752	 Hospital costs, length of stay and prevalence of hip and knee arthroplasty in patients with inflammatory 

bowel disease

Ehrenpreis ED, Zhou Y

Retrospective Study

4759	 Eight-week ledipasvir/sofosbuvir in non-cirrhotic, treatment-naïve hepatitis C genotype-1 patients with 

hepatitis C virus-RNA < 6 million IU/mL: Single center, real world effectiveness and safety

Latt NL, Yanny BT, Gharibian D, Gevorkyan R, Sahota AK

4767	 Early radiological assessment of locally advanced pancreatic cancer treated with electrochemotherapy

Granata V, Fusco R, Setola SV, Piccirillo M, Leongito M, Palaia R, Granata F, Lastoria S, Izzo F, Petrillo A

4779	 Effect of initial stent position on patency of transjugular intrahepatic portosystemic shunt

Luo SH, Chu JG, Huang H, Yao KC

Observational Study

4788	 Endoscopy is of low yield in the identification of gastrointestinal neoplasia in patients with dermatomyositis: 

A cross-sectional study

Kidambi TD, Schmajuk G, Gross AJ, Ostroff JW, Terdiman JP, Lee JK

4796	 Levels and activities of von Willebrand factor and metalloproteinase with thrombospondin type-1 motif, 

number 13 in inflammatory bowel diseases

Cibor D, Owczarek D, Butenas S, Salapa K, Mach T, Undas A

4806	 Predictors of esophageal varices and first variceal bleeding in liver cirrhosis patients

Kraja B, Mone I, Akshija I, Koçollari A, Prifti S, Burazeri G

4815	 Extreme liver resections with preservation of segment 4 only

Balzan SMP, Gava VG, Magalhães MA, Dotto ML

4823	 Predictive factors for body weight loss and its impact on quality of life following gastrectomy

Tanabe K, Takahashi M, Urushihara T, Nakamura Y, Yamada M, Lee SW, Tanaka S, Miki A, Ikeda M, Nakada K

Prospective Study

4831	 Divergent expression of bacterial wall sensing toll-like receptors 2 and 4 in colorectal cancer

Paarnio K, Väyrynen S, Klintrup K, Ohtonen P, Mäkinen MJ, Mäkelä J, Karttunen TJ

4839	 Non-invasive assessment of liver fibrosis using two-dimensional shear wave elastography in patients with 

autoimmune liver diseases

Zeng J, Huang ZP, Zheng J, Wu T, Zheng RQ

II July 14, 2017|Volume 23|Issue 26|WJG|www.wjgnet.com



NAME OF JOURNAL 
World Journal of  Gastroenterology

ISSN
ISSN 1007-9327 (print)
ISSN 2219-2840 (online)

LAUNCH DATE
October 1, 1995

FREQUENCY
Weekly

EDITORS-IN-CHIEF
Damian Garcia-Olmo, MD, PhD, Doctor, Profes-
sor, Surgeon, Department of  Surgery, Universidad 
Autonoma de Madrid; Department of  General Sur-
gery, Fundacion Jimenez Diaz University Hospital, 
Madrid 28040, Spain

Stephen C Strom, PhD, Professor, Department of  
Laboratory Medicine, Division of  Pathology, Karo-
linska Institutet, Stockholm 141-86, Sweden

Andrzej S Tarnawski, MD, PhD, DSc (Med), 
Professor of  Medicine, Chief Gastroenterology, VA 
Long Beach Health Care System, University of  Cali-
fornia, Irvine, CA, 5901 E. Seventh Str., Long Beach, 

CA 90822, United States

EDITORIAL BOARD MEMBERS
All editorial board members resources online at http://
www.wjgnet.com/1007-9327/editorialboard.htm

EDITORIAL OFFICE
Jin-Lei Wang, Director
Yuan Qi, Vice Director
Ze-Mao Gong, Vice Director
World Journal of  Gastroenterology
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, 
Pleasanton, CA 94588, USA
Telephone: +1-925-2238242
Fax: +1-925-2238243
E-mail: editorialoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http://www.wjgnet.com

PUBLISHER
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, 
Pleasanton, CA 94588, USA
Telephone: +1-925-2238242
Fax: +1-925-2238243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk

Contents

EDITORS FOR 
THIS ISSUE

Responsible Assistant Editor: Xiang Li                      Responsible Science Editor: Yuan Qi
Responsible Electronic Editor: Dan Li	       Proofing Editorial Office Director: Jin-Lei Wang
Proofing Editor-in-Chief: Lian-Sheng Ma

http://www.wjgnet.com

PUBLICATION DATE
July 14, 2017

COPYRIGHT
© 2017 Baishideng Publishing Group Inc. Articles pub-
lished by this Open-Access journal are distributed under 
the terms of  the Creative Commons Attribution Non-
commercial License, which permits use, distribution, 
and reproduction in any medium, provided the original 
work is properly cited, the use is non commercial and is 
otherwise in compliance with the license.

SPECIAL STATEMENT
All articles published in journals owned by the Baishideng 
Publishing Group (BPG) represent the views and opin-
ions of  their authors, and not the views, opinions or 
policies of  the BPG, except where otherwise explicitly 
indicated.

INSTRUCTIONS TO AUTHORS
Full instructions are available online at http://www.
wjgnet.com/bpg/gerinfo/204

ONLINE SUBMISSION
http://www.f6publishing.com

World Journal of Gastroenterology
Volume 23  Number 26  July 14, 2017

Editorial board member of World Journal of Gastroenterology , Seung-Wan Ryu, 
MD, PhD, Associate Professor, Division of Gastrointestinal Surgery, Department 
of Surgery, Keimyung university, Sch Med, Daegu 700-712, South Korea

World Journal of  Gastroenterology (World J Gastroenterol, WJG, print ISSN 1007-9327, online 
ISSN 2219-2840, DOI: 10.3748) is a peer-reviewed open access journal. WJG was estab-
lished on October 1, 1995. It is published weekly on the 7th, 14th, 21st, and 28th each month. 
The WJG Editorial Board consists of  1375 experts in gastroenterology and hepatology 
from 68 countries.
    The primary task of  WJG is to rapidly publish high-quality original articles, reviews, 
and commentaries in the fields of  gastroenterology, hepatology, gastrointestinal endos-
copy, gastrointestinal surgery, hepatobiliary surgery, gastrointestinal oncology, gastroin-
testinal radiation oncology, gastrointestinal imaging, gastrointestinal interventional ther-
apy, gastrointestinal infectious diseases, gastrointestinal pharmacology, gastrointestinal 
pathophysiology, gastrointestinal pathology, evidence-based medicine in gastroenterol-
ogy, pancreatology, gastrointestinal laboratory medicine, gastrointestinal molecular biol-
ogy, gastrointestinal immunology, gastrointestinal microbiology, gastrointestinal genetics, 
gastrointestinal translational medicine, gastrointestinal diagnostics, and gastrointestinal 
therapeutics. WJG is dedicated to become an influential and prestigious journal in gas-
troenterology and hepatology, to promote the development of  above disciplines, and to 
improve the diagnostic and therapeutic skill and expertise of  clinicians.

World Journal of  Gastroenterology (WJG) is now indexed in Current Contents®/Clinical Medicine, 
Science Citation Index Expanded (also known as SciSearch®), Journal Citation Reports®, Index 
Medicus, MEDLINE, PubMed, PubMed Central and Directory of  Open Access Journals. The 
2017 edition of  Journal Citation Reports® cites the 2016 impact factor for WJG as 3.365 (5-year 
impact factor: 3.176), ranking WJG as 29th among 79 journals in gastroenterology and hepatol-
ogy (quartile in category Q2). 

I-IX	  Editorial Board

ABOUT COVER

INDEXING/ABSTRACTING

AIMS AND SCOPE

FLYLEAF

III July 14, 2017|Volume 23|Issue 26|WJG|www.wjgnet.com



Impact of hepatitis C oral therapy in portal hypertension

Diogo Libânio, Rui Tato Marinho

Diogo Libânio, Department of Gastroenterology, Instituto 
Português de Oncologia do Porto, 4200-072 Porto, Portugal

Rui Tato Marinho, Department of Gastroenterology and 
Hepatology, Centro Hospitalar de Lisboa Norte/Hospital Santa 
Maria, 1649-035 Lisbon, Portugal

Rui Tato Marinho, Faculty of Medicine, University of Lisbon, 
1600-276 Lisbon, Portugal

Author contributions: Libânio D and Marinho RT designed and 
wrote this manuscript. 

Conflict-of-interest statement: The authors declare no conflict 
of interest of any kind regarding this manuscript

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Diogo Libânio, MD, Department of 
Gastroenterology, Instituto Português de Oncologia do Porto, Rua 
Dr. António Bernardino de Almeida, 4200-072 Porto, 
Portugal. diogo.monteiro@ipoporto.min-saude.pt 
Telephone: +35-191-0288892

Received: January 22, 2017
Peer-review started: January 24, 2017
First decision: March 16, 2017
Revised: March 28, 2017
Accepted: May 19, 2017  
Article in press: May 19, 2017
Published online: July 14, 2017

Abstract
Chronic hepatitis C is a leading cause of morbidity and 

mortality, mainly related to fibrosis/cirrhosis and portal 
hypertension. Direct antiviral agents are highly effective 
and safe and can now cure > 90% of the patients. 
Sustained viral response (SVR) after interferon-based 
regimens has been associated with improvement in liver 
function, fibrosis and portal hypertension in a significant 
proportion of patients, although a point of no return 
seems to exist from which viral elimination is no longer 
capable of preventing portal hypertension progression 
and liver decompensation. Indeed, although SVR 
is associated with improvement of hepatic venous 
pressure gradients and therefore a decreased risk 
of de novo  esophageal varices, several studies show 
that viral clearance does not eliminate the risk of 
variceal progression, liver decompensation and death 
in patients with pre-established portal hypertension. 
Although evidence about the effects of direct antiviral 
agents (DAAs) on clinically significant outcomes is still 
scarce and with short follow-up, DAAs can decrease 
the burden of the disease if patients are timely treated 
before significant fibrosis and portal hypertension 
develops. Studies with longer follow-up are waited to 
establish the real magnitude of hepatitis C treatment on 
portal hypertension. Future studies should also focus 
on predictors of portal hypertension resolution since 
it can influence management and avoid unnecessary 
monitoring

Key words: Hepatitis C; Portal hypertension; Direct 
antiviral agents; Cirrhosis; Fibrosis; Interferon

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Hepatitis C is associated with significant 
morbidity and mortality, mainly through portal 
hypertension complications. Hepatitis C treatment is 
associated with improvement of liver function and 
fibrosis, better quality of life and reduced mortality. 
The knowledge of the impact of viral clearance 
on portal hypertension is also relevant because it 
greatly influences clinical outcomes and can influence 
management after treatment. Several studies show 
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that the benefits on portal hypertension are higher if 
treatment is delivered before clinically significant portal 
hypertension is developed, encouraging timely and 
early treatment with the highly efficacious and safe 
direct antiviral agents. 

Libânio D, Marinho RT. Impact of hepatitis C oral therapy 
in portal hypertension. World J Gastroenterol 2017; 23(26): 
4669-4674  Available from: URL: http://www.wjgnet.
com/1007-9327/full/v23/i26/4669.htm  DOI: http://dx.doi.
org/10.3748/wjg.v23.i26.4669

INTRODUCTION
Chronic hepatitis C is a leading cause of morbidity 
and mortality worldwide mainly due to complications 
of cirrhosis, portal hypertension and hepatocellular 
carcinoma. Hypertensive bleeding is the most 
significant complication of portal hypertension, being 
associated with a high early mortality (20% at 6 
wk)[1]. Mortality attributed to viral hepatitis has been 
increasing in the last decades and viral hepatitis was 
the seventh leading cause of death worldwide in 
2013[2]. 

Direct antiviral agents (DAAs) are highly effective 
and safe and are changing the prognosis and burden of 
the disease. Sustained virologic response (SVR) is now 
achieved in > 90% of the patients and is associated 
with improvements in liver function, fibrosis and 
overall survival. Portal hypertension is also expected 
to improve with virological response, paralleling the 
improvements in liver inflammation and liver fibrosis. 
Liver transplantation due to viral hepatitis C can 
also decrease in the next years[3]. The knowledge of 
the effects of hepatitis C virus (HCV) elimination on 
clinically significant outcomes like portal hypertension 
and its complications is thus of unremarkable importance 
since it can influence management after SVR and is 
the focus of this report. 

IMPACT OF SVR IN PORTAL 
HYPERTENSION BEFORE DAAs 
Prior to DAAs development HCV treatment was mainly 
recommended in patients with advanced fibrosis 
or cirrhosis, in order to balance treatment benefits 
with the risk of liver complications and treatment 
adverse events. SVR was achieved in 40%-60% of 
cases with interferon (INF) based therapies and was 
associated with improvements in liver fibrosis, portal 
hypertension, liver-related adverse events, liver-
related mortality, overall mortality and decreased 
HCC incidence[4-7]. HCV therapy was also associated 
with quality of life improvement, namely reducing 
decompensation and hospitalization rates[8,9]. 

Liver fibrosis, a major determinant of portal 

hypertension, was shown to improve in several studies 
using paired liver biopsies[10-13] and non-invasive 
biomarkers[12,14]. However, a “point of no return” 
seems to exist for both liver fibrosis, liver function and 
portal hypertension. Indeed, in a large cohort of INF-
treated patients, 740/1094 (68%) of the patients who 
achieved SVR maintained fibrosis stage 20 mo after 
treatment and fibrosis improved in only 277/1094 
(25%)[10]. 

Concerning portal hypertension, SVR was associated 
with a statistically significant yet modest decrease in 
hepatic venous pressure gradient (HVPG) 6 mo after 
INF-based therapy[15]. In a small study including 8 
patients who achieved SVR with antiviral triple therapy 
there was a significant decrease in both HVPG and 
liver stiffness 24 wk after therapy (10.3 mmHg vs 6.1 
mmHg and 21.3 kPa vs 6.4 kPa, P < 0.001), with 5 
patients (62.5%) achieving an HVPG < 6 mmHg[16]. 
Indirect markers of portal hypertension such as platelet 
count[17-19] and spleen size[17] were also shown to improve 
after HCV eradication in INF-treated cirrhotic patients. 

Concerning clinical endpoints after HCV eradication, 
a prospective study with 12 years follow-up showed 
a lower incidence of esophageal varices in Child A 
cirrhotic patients with SVR (0% vs 32%-39% in the 
untreated/non-SVR group)[20]. A lower incidence of de 
novo esophageal varices was also reported in cirrhotic 
patients who achieved SVR, although the progression 
of variceal size was not statistically different in patients 
with and without SVR[21], supporting the concept of 
the point of no return. Another prospective study by 
Di Marco et al[22] also showed that SVR was associated 
with a lower incidence of de novo esophageal varices 
in cirrhotic patients treated with PEG-INF and ribavirin 
(HR = 0.23, 95%CI: 0.11-0.48), although it was not 
associated with a decrease in variceal progression 
or liver decompensation in those with pre-existing 
varices[22]. 

Petta et al[23] also reported a reduced incidence of 
de novo esophageal varices in patients with SVR (3.4% 
vs 37.4%) On the other hand, although SVR was 
associated with a decrease in liver decompensation and 
mortality at 10 years, patients with esophageal varices 
at baseline had an increased risk of decompensation 
and death. Further supporting these findings, Lens 
et al[24] recently reported that cirrhotic patients with 
clinically significant portal hypertension at baseline 
remain at risk for liver decompensation after 5 years, 
regardless of SVR. In these study, although SVR was 
associated with a non-statistically significant decrease 
in HVPG, a higher baseline HVPG was found as the 
only predictor of liver decompensation at multivariate 
analysis. 

Besides the absence of improvement in HVPG, 
other factors may also influence the development of 
complications of portal hypertension after SVR. Indeed, 
Nagaoki et al[25] reported that portosystemic collateral 
shunts at baseline (assessed by CT) were associated 
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with exacerbation of esophageal varices and hepatic 
encephalopathy after SVR. Cofactors for liver disease 
such as obesity, alcohol consumption and hepatitis B 
may also contribute to minor improvement in portal 
hypertension after HCV eradication.

IMPACT OF SVR IN PORTAL 
HYPERTENSION WITH DAAs
In order to accomplish the goal of HCV elimination 
as an important health public threat by 2030[26], 
HCV treatment is nowadays recommended in almost 
all infected patients, even those without significant 
fibrosis[27]. This, together with the high SVR rates and 
the safety profile of DAAs, can change the history of 
HCV infection and improve clinical outcomes namely 
avoiding the development of portal hypertension 
and its improvement in patients with patients with 
established portal hypertension. 

Liver fibrosis has also been shown to improve after 
INF-free DAA treatments, based on serum fibrosis 
biomarkers[28,29] and transient elastography[29,30]. SVR, 
liver function and fibrosis are undoubtedly important 
endpoints to assess the efficacy of HCV treatment, 
although portal hypertension and its complications (i.e., 
liver decompensation and liver-related mortality) may 
be more adequate to assess treatment effectiveness. 
In fact, the knowledge of the impact of DAA treatments 
in portal hypertension and cirrhosis complications may 
influence patient management after achieving SVR. 
Due to the novelty of DAA INF-free therapies (and 
thus short follow up times) there are only few studies 
assessing the effects of HCV novel treatments on 
portal hypertension and clinical decompensation. 

In patients successfully treated with DAAs, fibrosis 
and MELD score were shown to improve[31-33]. The 
decrease in necroinflammation along with fibrosis 
improvement can decrease intrahepatic resistance 
and thus portal pressure. In particular, improvement 
of liver inflammation, aminotransferases and liver 
function early during treatment can explain the rapid 
decreases in HVPG and liver stiffness that were found 
in some studies. 

A well designed retrospective study conducted by the 
Austrian group evaluated the changes in HVPG and liver 
stiffness in 60 cirrhotic patients (84% Child A) treated 
with various combinations of DAAs[34]. SVR led to a 
reduction in HVPG in 80% of the patients (mean HVPG 
change -2.63 ± 0.38 mmHg, P < 0.001). Importantly, 
in the subgroup of patients with clinically significant 
portal hypertension (≥ 12 mmHg) at baseline, 63% 
achieved a HVPG decrease ≥ 10% and a decrease > 
20% or to < 12 mmHg was found in 51%, at a median 
of 114 d after treatment. This beneficial effect was 
found in all strata of HVPG, although portal hypertension 
was less likely to improve in Child B patients. Liver 
stiffness and platelet counts improvements were also 
associated with SVR. 

In another study including 33 cirrhotic patients 
treated with 48 wk sofosbuvir + ribavirin with clinically 
significant portal hypertension at baseline, 24% 
achieved a ≥ 20% decrease in HVPG at the end of 
treatment, although the median HVPG change in the 
entire cohort was modest (-0.5 mmHg)[35]. Interestingly, 
higher baseline MELD score was associated with a 
higher HVPG response (P = 0.04). Longer follow-up 
results of this trial are waited since the full effects of 
SVR on architectural changes and fibrosis improvement 
may have their effects later on time. Indeed, a more 
pronounced liver stiffness improvement was found 
between baseline and end of treatment than between 
end of treatment and 6 mo after, suggesting an 
important role of necroinflammation on the early 
improvements in liver stiffness[36]. Deterding et al[37] 
suggested a two-phasic decline of portal hypertension 
consisting of a first rapid phase during treatment 
(associated with improved inflammation) followed by 
a slower second phase after 6-12 mo (associated with 
fibrosis regression). This hypothesis will surely be tested 
and hopefully confirmed when longer follow-up results 
become available. 

The results of the few studies evaluating the 
changes in portal hypertension shortly after DAA 
treatment thus suggest that portal hypertension 
improves quickly during and after HCV eradication, 
which can lead to improvements in clinically significant 
outcomes such as variceal bleeding, ascites and 
encephalopathy. This theoretical concept can favor the 
treatment of patients with decompensated cirrhosis in 
whom INF-treatments were previously contraindicated. 
However, treatment in this setting is still a matter 
of debate. Indeed, although HCV eradication can 
decrease Child-Pugh and MELD scores in a subset of 
patients (decreasing the need of liver transplantation), 
it does not necessarily improve liver function and portal 
hypertension sufficiently to the point of a compensated 
patient with a functional live and the need for liver 
transplantation may persist but be delayed due to the 
MELD decrease (MELD purgatory).

CONCLUSION
The available evidence shows that HCV eradication 
with both INF-based and DAA INF-free therapies can 
improve liver fibrosis and portal hypertension. The 
evidence of portal hypertension improvement with 
DAAs is still scarce but consistent with a rapid and 
significant improvement, which can also improve 
clinically significant outcomes such as variceal bleeding. 
However, data suggest that a point of no return exist, 
encouraging early treatment before the development of 
significant fibrosis and portal hypertension. DAA therapy, 
with its extremely high efficacy and safety profile, have 
an undoubtedly important role since it allows the cure 
of almost all infected patients, preventing fibrosis and 
portal hypertension and improving clinical outcomes.
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future studies. For now, those with small varices who 
achieved SVR and without cofactors should undergo 
follow-up endoscopy in 2 years, while patients with 
large varices should undergo primary prophylaxis and 
adequate management[38]. It should be also noticed 
that HCC surveillance should be continued in patients 
with F3 fibrosis or greater[27]. 

In conclusion, the development of portal hyper
tension can be prevented and it can be improved 
in a significant proportion of patients as long as the 
treatment is delivered in a timely manner, before the 
point of no return. The long-term effects of DAAs on 
portal hypertension are not completely established and 
studies with longer follow-up are needed, but there is 
evidence from studies of the pre-DAA era that show 
significant benefits of SVR on portal hypertension, 
encouraging early treatment before significant fibrosis 
(F3/F4) and portal hypertension are established.
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As we have seen, patients with established portal 
hypertension can improve although for now there 
are no data about the long term effects of DAAs. The 
available evidence is mainly based on retrospective 
studies with heterogeneous populations and endpoints 
definitions. As randomized controlled trials with 
active treatment and control groups are not ethically 
acceptable at this time point, the best studies to 
answer these unsolved questions are prospective 
studies with well-defined inclusion and exclusion 
criteria, well-defined clinically significant endpoints and 
with long follow-up. We suggest that further studies 
include patients along the spectrum of HCV infection 
(from asymptomatic with minimal liver damage to 
cirrhotic patients) with stratification according to 
the stage of liver disease (ideally evaluated by non-
invasive methods validated in HCV infection such as 
elastography and non-invasive markers of fibrosis). 
Additionally, the assessed endpoints should be clinically 
significant and well defined (e.g., variceal enlargement 
from small to large varices, de novo ascites, ence
phalopathy and hypersplenism) and follow-up should 
be longer than 5 years to evaluate the true impact 
of HCV treatment according to the stage of liver 
damage. Data collection should include an adequate 
characterization of disease stage at the beginning and 
at the end of follow-up (including aminotransferases, 
platelet count, ultrasound findings, liver stiffness, 
presence of ascites, varices and encephalopathy). 
These studies should then assess the treatment effects 
according to the stage of liver disease and should 
compare patients who achieve SVR with patients in 
whom these endpoint is not achieved.

Future studies should also focus on predictors of 
portal hypertension resolution since it can influence 
management and avoid unnecessary monitoring in 
the subset of patients with a very low probability 
of having clinically significant portal hypertension 
after treatment. Evaluation of molecular markers of 
extracellular matrix and hepatic stellate cell remodeling 
such as hyaluronic acid or alpha-2 macroglobulin may 
also have an investigational interest to assess if they 
can be a surrogate marker of the point of no return. 
The role of pre-existing significant porto-systemic 
shunts should also be evaluated. 

Until the answers to these questions are available, 
screening for varices is still recommended in cirrhotic 
patients although recent Baveno VI consensus suggest 
that patients with Fibroscan® < 20 kPa and platelet count 
above 150000/µL can avoid screening endoscopy[38]. 
In patients who undergo screening endoscopy and no 
varices are found, a follow-up screening after 3 years 
is still recommended if SVR was achieved and there 
are no cofactors (a 2 year interval is advised if there is 
ongoing liver injury). 

Concerning patients with established portal 
hypertension and varices before treatment, the effects 
of SVR on variceal progression and on bleeding rates 
are also still unknown and should be evaluated in 
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