W J

World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748/ wjg.v23.i2.191

World | Gastroenterol 2017 January 14; 23(2): 191-196
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2017 Baishideng Publishing Group Inc. All rights reserved.

EDITORIAL

Evolving strategies for liver fibrosis staging: Non-invasive

assessment

Cristina Stasi, Stefano Milani

Cristina Stasi, Department of Experimental and Clinical
Medicine, University of Florence, 50134 Florence, Italy

Stefano Milani, Department of Biomedical, Experimental and
Clinical Sciences, University of Florence, 50134 Florence, Italy

Author contributions: Stasi C and Milani S designed the
editorial; Stasi C wrote and revised the manuscript; Milani S
critically revised the manuscript for important intellectual content
and has given final approval of the version to be published.

Conflict-of-interest statement: The authors declare no financial
conflict of interest.

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: Cristina Stasi, MD, PhD, Department
of Experimental and Clinical Medicine, University of Florence,
Largo Brambilla 3, 50141 Firenze,

Italy. cristina.stasi@gmail.com

Telephone: +39-55-7947922

Fax: +39-55-7947922

Received: August 25, 2016
Peer-review started: August 27,2016
First decision: October 10, 2016
Revised: October 22, 2016

Accepted: December 8, 2016

Article in press: December 8, 2016
Published online: January 14, 2017

Abstract
Transient elastography and the acoustic radiation
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force impulse techniques may play a pivotal role in
the study of liver fibrosis. Some studies have shown
that elastography can detect both the progression and
regression of fibrosis. Similarly, research results have
been analysed and direct and indirect serum markers of
hepatic fibrosis have shown high diagnostic accuracy for
advanced fibrosis/cirrhosis. The prognosis of different
stages of cirrhosis is well established and various
staging systems have been proposed, largely based on
clinical data. However, it is still unknown if either non-
invasive markers of liver fibrosis or elastography may
contribute to a more accurate staging of liver cirrhosis,
in terms of prognosis and fibrosis regression after
effective therapy. In fact, not enough studies have
shown both the fibrosis regression in different cirrhosis
stages and the point beyond which the prognosis does
not change - even in the event of fibrosis regression.
Therefore, future studies are needed to validate non-
invasive methods in predicting the different phases of
liver cirrhosis.

Key words: Elastography; Non-invasive methods;
Chronic liver diseases; Stiffness; Non-invasive serum
markers
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Core tip: Several studies have demonstrated the
accuracy of non-invasive methods to predict signifi-
cant/advanced fibrosis and cirrhosis and to identify
the presence/absence of fibrosis. However, it is still
unknown if either non-invasive markers of liver fibrosis
or elastography may contribute to a more accurate
staging of liver cirrhosis, in terms of prognosis and
fibrosis regression after effective therapy. Therefore,
future studies are needed to validate non-invasive
methods in predicting the different phases of liver
cirrhosis.
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INTRODUCTION

Transient elastography and acoustic radiation force
impulse (ARFI) method can play a key role in the
assessment of hepatic fibrosis™ ™. Liver stiffness is
particularly convenient either in confirming significant
fibrosis and cirrhosis, or in confirming the absence of
fibrosis. In some cases, liver biopsy is needed because
the histological analysis contributes to establishing the
aetiology of the disease. In this case, a non-invasive
test should not substitute a hepatic biopsy but can be
used to monitor patients previously biopsied.

Recently, longitudinal studies®”! have shown that
transient elastography can detect changes in hepatic
stiffness in hepatitis C virus (HCV) patients during anti-
viral treatment. In these patients, non-invasive serum
markers, both indirect and direct, have been proposed
as alternative tests to a liver biopsy. All non-invasive
serum markers showed a satisfactory accuracy for the
diagnosis of significant and/or advanced fibrosis and
cirrhosis.

As regarding hepatitis B virus (HBV) infection, in
particular, some studies suggest that the complete
long-term suppression of HBV replication by nucleo-
sides/nucleotides results in a long-term improved
outcome that significantly reduces the risk of develop-
ing liver cirrhosis, hepatocellular insufficiency, and
hepatocellular carcinoma (HCC)™. Moreover, longitu-
dinal histopathological evaluation has demonstrated a
regression of liver tissue fibrosis during nucleos(t)ide
analogue therapy™. Liver biopsy still is the gold stan-
dard, and in some cases it is still required for a proper
staging in HBV patients. The research results seem to
indicate that non-invasive methods may also be useful
in these patients, but further study is needed before
any firm conclusion can be drawn.

In patients with primary biliary cholangitis (PBC),
several staging systems™®**! have been suggested to
describe the evolution from the characteristic early
lesions of chronic non-suppurative destructive chol-
angitis to cirrhosis. Although each staging system has
been shown to have a predictive value for outcomes
PBC-related and patient survival™, the quest for a
better staging system is still active. However, one
should keep in mind that any staging systems consid-
ering the role of fibrosis in prognosis should take into
account that cirrhotic patients with different aetiology
may develop complications in a wide range of fibrotic
tissue. In fact, Hall et ai'*”!, in a study of liver explants
collected at the time of orthotopic liver transplantation,
showed that hepatic fibrosis was more present in alco-
holic liver disease (30%), PBC (23.5%) and primary
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sclerosing cholangitis (22.5%), than autoimmune
hepatitis (18.5%), HCV (17%) and HBV (16.5%).

On the other hand, in PBC patients, complications
may also develop before cirrhosis™, thus prompting
research to identify additional parameters that may
better predict clinically significant events.

Floreani et al'”! demonstrated that transient elastog-
raphy accurately assesses liver fibrosis in PBC, whereas
non-invasive surrogate markers proved unsatisfactory
in predicting significant fibrosis.

Some studies!”*® demonstrated that generally the
non-invasive markers’ values were not significantly
different between the different stages of PBC.

Stasi et al''® showed a significant correlation
between histomorphometric values of hepatic fibrosis
and all non-invasive markers, even though indirect
serum markers did not show significant differences
between Ludwig’s stages, suggesting that non-invasive
methods could be better descriptors of fibrosis in PBC
in comparison with traditional semi-quantitative stag-
ing methods.

Recently, Sheptulina et al'*®! evaluated the capacity
of non-invasive markers [fibrosis-4 (FIB-4), aspartate
aminotransferase (AST) to alanine aminotransferase
(ALT) ratio (AAR), AST to platelet count ratio (APRI),
and platelet count to spleen diameter (PC/SD) ratio]
compared to percutaneous liver biopsy to classify
significant fibrosis, advanced fibrosis and cirrhosis
in patients with autoimmune hepatitis. The authors
showed that the PC/SD ratio correctly identifies auto-
immune hepatitis patients with advanced fibrosis and
cirrhosis, thereby decreasing the execution of liver
biopsy in these patients.

However, despite a number of non-invasive mark-
ers having been validated to differentiate chronic liver
disease from cirrhosis, they are still scarcely used in
the clinical setting.

EMERGING NON-INVASIVE ASSESSMENT
OF EXTENSIVE FIBROSIS OR CIRRHOSIS

D’Amico et al®® showed that the different phases of
end-stage liver disease consist of different mortality
rate/year, ranging from 1% in cirrhosis without varices
to 57% in complicated cirrhosis. The various cirrhosis
phases may have distinct responses to therapy,
meaning that a better staging of cirrhosis phases may
have prognostic significance. The identification of the
different phases of liver cirrhosis, each characterized
by its own cumulative risk of non-response to treat-
ment in terms of clinical response rather than as virus
eradication, could contribute to the management of
these patients. Different staging systems for cirrhosis
have been proposed, some of which have a defined
prognostic value relative to survival. For some of these
(Child and MELD) the prognostic value for the direct-
acting antiviral agents (DAAs) therapy was calculated,
although it is unclear whether those patients who
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responded to therapy had different survival rates. It
remains to be seen whether any of the alternative
fibrosis staging systems, such as the evaluation of
stiffness, which is known to have a wide range of
values in cirrhotic patients, or non-invasive fibrosis
markers can offer different prognostic implications for
patients undergoing antiviral treatment.

Currently, liver biopsy is the most reliable method
for evaluating the severity of hepatic fibrosis, in
particular the use of collagen proportionate area (CPA)
determinations. Therefore, the staging of liver fibrosis
during cirrhosis may have a high clinical/prognostic
value. Probably, there is a “point of no return” at which
the regression of fibrosis in patients with cirrhosis after
antiviral treatment with DAAs does not change the
prognosis, probably because the neoangiogenesis and
liver regeneration continue to support the evolution
to HCC. Moreover, portal hypertension established
at this point does not regress. The biopsy provides
helpful information and offers valid help in disease
prognosis. However, it is also an invasive procedure in
decompensated cirrhosis patients for the presence of
complications such as ascites, prolonged clotting time
and infections!®"’.

Xie et al** analysed the CPA of 53 resected liver
tissue samples from HBV-related decompensated cir-
rhotic patients, and examined the association between
the CPA and liver functional reserve. Lower CPA values
were found in patients who had largely macronodular
cirrhosis. In these patients, liver transplants were
executed, especially for severe portal hypertension
(gastrointestinal bleeding) although their liver func-
tional reserve was still at the compensated stage. This
study demonstrated that the number of hepatocytes
diminishes with an increasing fibrosis and CPA value,
and it showed a robust correlation between MELD
score, serum total bilirubin level, international normal-
ized ratio (INR) and CPA, and showed significant dif-
ferences among three CPA groups (< 0.22, 0.22-0.48
and > 0.48).

Liang et al”! retrospectively evaluated patients
with HBV and they demonstrated that combining
routine markers ameliorates the accuracy of transient
elastography for cirrhosis diagnosis in these patients.

Leroy et a/® compared the overall diagnostic
performances of serum markers of liver fibrosis (Fibro-
Test®, FibroMeter®, and HepaScore®) in 510 HBV or
HCV monoinfected patients and found that these were
similar between HBV and HCV, with the area under the
receiver operating characteristic (AUROC) curve rang-
ing from 0.82 to 0.85 for advanced fibrosis and 0.84 to
0.87 for cirrhosis, respectively™.

A recent meta-analysis demonstrated a good cor-
relation between transient elastography and hepatic
venous pressure gradient (HVPG) for the prediction of
clinically significant portal hypertension, such as HVPG
= 10 mmHg. This cut-off level indicates the absence/
presence of clinically significant portal hypertension in
compensated cirrhosis'**,
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Several studies have been carried out using tran-
sient elastography to assess its accuracy in describing
the occurrence of portal hypertension and oesophageal
varices. An extensive range of cut-off levels have been
described so far, and transient elastography cannot
consequently be considered reliable in describing
portal hypertension®®. Deng et al**”! investigated the
role of APRI, AAR, FIB-4, fibrosis index (FI), and King
scores and they confirmed that diagnostic accuracy
of oesophageal varices was modest in liver cirrhosis.
Therefore, they might not be able to predict oesopha-
geal varices in liver cirrhosis.

Diagnostic imaging techniques to estimate liver cir-
rhosis phases include abdominal ultrasound (US), used
for diagnosis and monitoring of chronic liver disease
patients, the contrast-enhanced ultrasonography, used
especially to study liver tumours, and the Doppler US
signs for studying portal hypertension. Using US, liver
cirrhosis is characterized by atrophy of the right lobe
associated with hypertrophy of the left lobe, whereas
complete liver atrophy indicates the advanced phase.
The echo-pattern of cirrhosis has been described as
a coarse pattern, without posterior beam attenua-
tion; however, the coarse pattern increases hepatic
echogenicity, causing some difficulty in differentiating
between cirrhosis and steatosis. Liver surface irregu-
larities such as micro- or macro-nodularity in liver
cirrhosis are considered among the most sensitive
and more reproducible US signs®®. The US is able to
identify the third phase of liver cirrhosis (presence of
ascites), but it is inaccurate for the identification of the
second phase (early detection of varices). Although,
spleen bipolar diameter of > 12 cm or largest splenic
cross-sectional area passing through the hilum of >
45 cm’ and reduced portal vein blood flow velocity
(time-averaged mean velocity of < 14-16 cm/s?) may
indicate portal hypertension*?%,

It has been suggested that a combination of imag-
ing data and blood parameters may provide a better
staging of liver fibrosis.

Berzigotti et al®" proposed an association of hepatic
stiffness and spleen diameter and platelet count
estimation to detect patients with portal hypertension.

Recently, serum markers have been proposed as
possible tools for non-invasive staging of cirrhosis.
Moreover, some studies have shown that spleen
stiffness value acquired using ARFI may predict the
presence of oesophageal varices in cirrhotic patients.
In particular, Park et a/®* demonstrated that the
AST to ALT ratio score, APRI score, PLT, PLT/spleen
diameter ratio and spleen elastography variables were
all independently associated with oesophageal varices.
However, the multivariate analysis revealed that only
spleen elastography was associated with oesophageal
varices. However, in cases of alcohol-induced liver
cirrhosis, spleen stiffness was not reliable for the
prediction of oesophageal varices.

Cassinotto et al®® showed that liver and spleen
stiffness were correlated with cirrhosis severity, with
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Table 1 Prediction of any grade of oesophageal varices by
some non-invasive methods

Method Aectiology Cut-off value PPV NPV

Liver stiffness (kPa) HCV =215 68 84
Castéra et al™, 2009

Liver stiffness (kPa) HCV >18.2 89 49
Hassan et al*!, 2014

FIB-4 HCV >28 92.7 50
Hassan et al*!, 2014

Forns index HCV > 6.61 88.4 45.5
Hassan et al™, 2014

Lok score HCV > 0.63 78 429
Hassan et al*!, 2014

Lok index CLD 0.9 80 64
Sebastiani et al*?, 2010

Forns index CLD 8.5 81 57
Sebastiani et al*?, 2010

Minimum slice CLD 0.625-1.2 77.5 70.6

thickness by CT (mm)
Karatzas et al®, 2016

Platelet count/spleen CLD 909 76.6 87

diameter ratio
Giannini et al*, 2010

FIB-4: Fibrosis-4; CT: Computer tomography; HCV: Hepatitis C virus;
CLD: Chronic liver diseases independent of aetiology; PPV: Positive
predictive value; NPV: Negative predictive value.

values increasing according to Child-Pugh subclasses
and the presence of complications. With a negative
predictive value of > 90%, liver stiffness cut-offs
for high-risk oesophageal varices, history of ascites,
Child-Pugh B/C, variceal bleeding and clinical decom-
pensation were 12.8, 19, 21.4, 30.5 and 39.4 kPa,
respectively. Cho et al** analysed the diagnostic and
prognostic values of non-invasive fibrosis markers
in comparison with HVPG in patients with alcoholic
cirrhosis. For the diagnosis of clinically significant
portal hypertension in compensated patients, liver
stiffness and the liver stiffness-spleen diameter
to platelet ratio score showed significantly higher
accuracy with area under the curves (AUCs) of 0.85
and 0.82, respectively, than APRI, FIB-4, Forns index,
Lok index, (platelet count)2/[monocyte fraction (%) x
segmented neutrophil fraction (%)], and PC/SD ratio.
Nevertheless, none of these methods showed accurate
diagnosis for the diagnosis of high-risk varices.

On the contrary, Stefanescu et al®! proposed an
algorithm combining hepatic stiffness, spleen stiffness
and serum markers to predict patients with low-risk
varices and who may benefit from more distanced
endoscopic evaluation.

Cho et al®¥, in the course of a median follow-up
of 42.6 mo, showed that only Lok index and FIB-4
were independently associated with cause of death
in decompensated patients and only the Lok index
significantly ameliorated the discrimination function of
MELD score in prognostication of overall survival.

Recently, the indocyanine green retention test at
15 min (ICG-r15; routinely used for evaluating hepatic
function in patients undergoing hepatic surgery for
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liver tumour) has been investigated and has been pro-
posed and clinically evaluated as a prognostic marker
in patients with advanced cirrhosis™. In patients
with compensated cirrhosis, this test correlated to
the degree of portal hypertension and oesophageal
varices. ICG-r15 appears to be accurately related
to liver decompensation, confirming the preliminary
findings of its association with portal hypertension in
compensated patients, and can be used for patient
prognostication®. Li et a/®”) assessed the hepatic
functional reserve in patients with HCC through the use
of magnetic resonance elastography (MRE). Regions
of interest were identified in different slices of the liver
parenchyma free of tumour to measure average stiff-
ness. In addition, the ICG test was performed within
1 wk before or after magnetic resonance examination
and the ICG-r15 and the ICG plasma clearance rate
(ICG-K) were evaluated. The authors found that the
liver stiffness value of the tumour-free parenchyma
was positively related to the ICG-r15 and negatively
related to the ICG-K. Therefore, it could be used to
evaluate the liver functional reserve of HCC patients.

Antil et al®® evaluated the performance of hepatic
venous waveform, damping index (DI; the ratio
between the minimum velocity and maximum velocity
of the hepatic venous flow, with DI of > 0.6 suggestive
of portal hypertension and higher DI values tending to
give flat hepatic venous waveforms) and splenoportal
index (SPI; denoting the splenic index, which is a
product of maximum transverse and vertical diameter
of the spleen in centimetres) in patients with cirrhosis
on colour Doppler US in predicting the severity of
portal hypertension and presence of oesophageal
varices. They concluded that a change in triphasic to
monophasic waveform and DI of > 0.6 indicate severe
liver dysfunction and severe portal hypertension.
Hepatic venous waveform pressure changes, DI and
SPI have no value in predicting oesophageal varices.

Karatzas et al'** compared multidetector computed
tomography and the PC/SD ratio for the diagnosis of
gastroesophageal varices. Multidetector computed
tomography was accurate for this diagnosis, especially
for that of gastroesophageal varices with clinically
significant size (> 5 mm), and superior to the PC/SD
ratio. The authors suggested that multidetector com-
puted tomography could replace, in selected patients,
upper gastrointestinal (GI) endoscopy as a method
for diagnosing gastroesophageal varices in cirrhotic
patients.

In Table 1#**! we have summarized the cut-off
values of some non-invasive methods for the diagnosis
of oesophageal varices.

CONCLUSION

Although increasing evidence has been reported for
the prognostic value of non-invasive evaluation of
liver fibrosis, the staging of hepatic fibrosis during the
different phases of liver cirrhosis has little evidence,
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and future studies are needed to validate non-invasive
methods in predicting the different phases of liver
cirrhosis.

In fact, several non-invasive methods have been
suggested for the diagnosis of oesophageal varices,
including serum markers, liver stiffness measurements
and US parameters. These methods are useful to
detect patients in whom the gastroesophageal evalu-
ation is indicated with a certain level of urgency, but
cannot replace the GI endoscopy.

There is a continuous lead-up to fibrosis staging,
including the validation of different methods. However,
it is not the proper tools that we lack, rather the
answers to some basic questions. Not enough studies
have shown both the fibrosis regression in different cir-
rhosis stages and the point beyond which the prognosis
does not change - even in the event of fibrosis regres-
sion. Such information could enhance our understand-
ing of when eradicating therapies against HCV are most
likely to radically change the patients’ prognoses, and
when such changes would be rather unlikely.

REFERENCES

1 European Association for Study of Liver; Asociacion Latino-
americana para el Estudio del Higado. EASL-ALEH Clinical
Practice Guidelines: Non-invasive tests for evaluation of liver
disease severity and prognosis. J Hepatol 2015; 63: 237-264
[PMID: 25911335 DOI: 10.1016/j.jhep.2015.04.006]

2 Shiina T, Nightingale KR, Palmeri ML, Hall TJ, Bamber JC,
Barr RG, Castera L, Choi BI, Chou YH, Cosgrove D, Dietrich CF,
Ding H, Amy D, Farrokh A, Ferraioli G, Filice C, Friedrich-Rust
M, Nakashima K, Schafer F, Sporea I, Suzuki S, Wilson S, Kudo
M. WFUMB guidelines and recommendations for clinical use of
ultrasound elastography: Part 1: basic principles and terminology.
Ultrasound Med Biol 2015; 41: 1126-1147 [PMID: 25805059 DOI:
10.1016/j.ultrasmedbio.2015.03.009]

3 Stasi C, Arena U, Vizzutti F, Zignego AL, Monti M, Laffi G,
Corti G, Pinzani M. Transient elastography for the assessment of
liver fibrosis in patients with chronic viral hepatitis: the missing
tool? Dig Liver Dis 2009; 41: 863-866 [PMID: 19482565 DOI:
10.1016/5.d1d.2009.04.002]

4 Stasi C, Milani S. Non-invasive assessment of liver fibrosis:
Between prediction/prevention of outcomes and cost-effectiveness.
World J Gastroenterol 2016; 22: 1711-1720 [PMID: 26819535
DOI: 10.3748/wjg.v22.i4.1711]

5 Ogawa E, Furusyo N, Toyoda K, Takeoka H, Maeda S, Hayashi J.
The longitudinal quantitative assessment by transient elastography
of chronic hepatitis C patients treated with pegylated interferon
alpha-2b and ribavirin. Antiviral Res 2009; 83: 127-134 [PMID:
19443053 DOI: 10.1016/j.antiviral.2009.04.002]

6 Martinez SM, Fernandez-Varo G, Gonzalez P, Sampson E,
Bruguera M, Navasa M, Jiménez W, Sanchez-Tapias JM, Forns
X. Assessment of liver fibrosis before and after antiviral therapy
by different serum marker panels in patients with chronic hepatitis
C. Aliment Pharmacol Ther 2011; 33: 138-148 [PMID: 21083589
DOLI: 10.1111/j.1365-2036.2010.04500.x]

7 Stasi C, Arena U, Zignego AL, Corti G, Monti M, Triboli E,
Pellegrini E, Renzo S, Leoncini L, Marra F, Laffi G, Milani S,
Pinzani M. Longitudinal assessment of liver stiffness in patients
undergoing antiviral treatment for hepatitis C. Dig Liver Dis 2013;
45: 840-843 [PMID: 23660078 DOI: 10.1016/j.d1d.2013.03.023]

8 Tan ZM, Sun BC. Effects of antiviral therapy on preventing liver
tumorigenesis and hepatocellular carcinoma recurrence. World
J Gastroenterol 2013; 19: 8895-8901 [PMID: 24379613 DOI:

Baishidenge ~ WJG | www.wjgnet.com

Stasi C et a/. Evolving strategies for liver fibrosis staging

10

11

12

13

14

15

16

20

21

22

23

24

10.3748/wjg.v19.147.8895]

Papachrysos N, Hytiroglou P, Papalavrentios L, Sinakos E,
Kouvelis I, Akriviadis E. Antiviral therapy leads to histological
improvement of HBeAg-negative chronic hepatitis B patients. Ann
Gastroenterol 2015; 28: 374-378 [PMID: 26126929]

Wendum D, Boélle PY, Bedossa P, Zafrani ES, Charlotte F, Saint-
Paul MC, Michalak S, Chazouilléres O, Corpechot C. Primary
biliary cirrhosis: proposal for a new simple histological scoring
system. Liver Int 2015; 35: 652-659 [PMID: 24939754 DOI:
10.1111/1iv.12620]

Kakuda Y, Harada K, Sawada-Kitamura S, Tkeda H, Sato Y, Sasaki
M, Okafuji H, Mizukoshi E, Terasaki S, Ohta H, Kasashima S,
Kawashima A, Kaizaki Y, Kaneko S, Nakanuma Y. Evaluation of
a new histologic staging and grading system for primary biliary
cirrhosis in comparison with classical systems. Hum Pathol 2013; 44:
1107-1117 [PMID: 23313306 DOI: 10.1016/j.humpath.2012.09.017]
Ludwig J, Dickson ER, McDonald GS. Staging of chronic non-
suppurative destructive cholangitis (syndrome of primary biliary
cirrhosis). Virchows Arch A Pathol Anat Histol 1978; 379: 103-112
[PMID: 150690 DOI: 10.1007/BF00432479]

Scheuer P. Primary biliary cirrhosis. Proc R Soc Med 1967; 60:
1257-1260 [PMID: 6066569]

Garcia-Tsao G, Friedman S, Iredale J, Pinzani M. Now there
are many (stages) where before there was one: In search of a
pathophysiological classification of cirrhosis. Hepatology 2010;
51: 1445-1449 [PMID: 20077563 DOI: 10.1002/hep.23478]

Hall A, Germani G, Isgro G, Burroughs AK, Dhillon AP. Fibrosis
distribution in explanted cirrhotic livers. Histopathology 2012; 60:
270-277 [PMID: 22211285 DOI: 10.1111/j.1365-2559.2011.04094 x]
Ali AH, Sinakos E, Silveira MG, Jorgensen RA, Angulo P, Lindor
KD. Varices in early histological stage primary biliary cirrhosis.
J Clin Gastroenterol 2011; 45: ¢66-¢71 [PMID: 20856137 DOI:
10.1097/MCG.0b013e3181f18c4e]

Floreani A, Cazzagon N, Martines D, Cavalletto L, Baldo V,
Chemello L. Performance and utility of transient elastography
and noninvasive markers of liver fibrosis in primary biliary cir-
rhosis. Dig Liver Dis 2011; 43: 887-892 [PMID: 21783442 DOI:
10.1016/j.d1d.2011.06.011]

Stasi C, Leoncini L, Biagini MR, Arena U, Madiai S, Laffi G,
Marra F, Milani S. Assessment of liver fibrosis in primary biliary
cholangitis: Comparison between indirect serum markers and
fibrosis morphometry. Dig Liver Dis 2016; 48: 298-301 [PMID:
26632448 DOI: 10.1016/j.d1d.2015.10.024]

Sheptulina A, Shirokova E, Nekrasova T, Blum H, Ivashkin V.
Platelet count to spleen diameter ratio non-invasively identifies
severe fibrosis and cirrhosis in patients with autoimmune hepatitis.
J Gastroenterol Hepatol 2016; 31: 1956-1962 [PMID: 27059170
DOLI: 10.1111/jgh.13407]

D’Amico G, Garcia-Tsao G, Pagliaro L. Natural history and
prognostic indicators of survival in cirrhosis: a systematic review
of 118 studies. J Hepatol 2006; 44: 217-231 [PMID: 16298014
DOI: 10.1016/j.jhep.2005.10.013]

Romanelli RG, Stasi C. Recent Advancements in Diagnosis and
Therapy of Liver Cirrhosis. Curr Drug Targets 2016; 17: 1804-1817
[PMID: 27296314 DOI: 10.2174/1389450117666160613101413]
Xie SB, Ma C, Lin CS, Zhang Y, Zhu JY, Ke WM. Collagen
proportionate area of liver tissue determined by digital image
analysis in patients with HBV-related decompensated cirrhosis.
Hepatobiliary Pancreat Dis Int 2011; 10: 497-501 [PMID:
21947723 DOLI: 10.1016/S1499-3872(11)60084-2]

Liang XE, Dai L, Yang SL, Zhong CX, Peng J, Zhu YF, Chen
YP, Hou JL. Combining routine markers improves the accuracy of
transient elastography for hepatitis B cirrhosis detection. Dig Liver
Dis 2016; 48: 512-518 [PMID: 26965782 DOI: 10.1016/j.d1d.2016
.02.002]

Leroy V, Sturm N, Faure P, Trocme C, Marlu A, Hilleret
MN, Morel F, Zarski JP. Prospective evaluation of FibroTest”,
FibroMeter”, and HepaScore® for staging liver fibrosis in chronic
hepatitis B: comparison with hepatitis C. J Hepatol 2014; 61:
28-34 [PMID: 24631902 DOI: 10.1016/j.jhep.2014.02.029]

January 14, 2017 | Volume 23 | Issue 2 |



25

26

27

28

29

30

31

32

33

JRaishideng®

Stasi C et a/. Evolving strategies for liver fibrosis staging

Llop E, Berzigotti A, Reig M, Erice E, Reverter E, Seijo S,
Abraldes JG, Bruix J, Bosch J, Garcia-Pagan JC. Assessment of
portal hypertension by transient elastography in patients with
compensated cirrhosis and potentially resectable liver tumors. J
Hepatol 2012; 56: 103-108 [PMID: 21827733 DOI: 10.1016/j.jhep
.2011.06.027]

Cosgrove D, Piscaglia F, Bamber J, Bojunga J, Correas JM, Gilja
OH, Klauser AS, Sporea I, Calliada F, Cantisani V, D’Onofrio M,
Drakonaki EE, Fink M, Friedrich-Rust M, Fromageau J, Havre
RF, Jenssen C, Ohlinger R, Saftoiu A, Schaefer F, Dietrich CF.
EFSUMB guidelines and recommendations on the clinical use of
ultrasound elastography. Part 2: Clinical applications. Ultraschall
Med 2013; 34: 238-253 [PMID: 23605169 DOI: 10.1055/s
-0033-1335375]

Deng H, Qi X, Peng Y, Li J, Li H, Zhang Y, Liu X, Sun X, Guo
X. Diagnostic Accuracy of APRI, AAR, FIB-4, FI, and King
Scores for Diagnosis of Esophageal Varices in Liver Cirrhosis: A
Retrospective Study. Med Sci Monit 2015; 21: 3961-3977 [PMID:
26687574 DOI: 10.12659/MSM.895005]

Berzigotti A, Abraldes JG, Tandon P, Erice E, Gilabert R,
Garcia-Pagan JC, Bosch J. Ultrasonographic evaluation of
liver surface and transient elastography in clinically doubtful
cirrhosis. J Hepatol 2010; 52: 846-853 [PMID: 20385422 DOLI:
10.1016/j.jhep.2009.12.031]

Taylor KJ, Riely CA, Hammers L, Flax S, Weltin G, Garcia-Tsao
G, Conn HO, Kuc R, Barwick KW. Quantitative US attenuation in
normal liver and in patients with diffuse liver disease: importance
of fat. Radiology 1986; 160: 65-71 [PMID: 3520657 DOI:
10.1148/radiology.160.1.3520657]

Claudon M, Dietrich CF, Choi BI, Cosgrove DO, Kudo M,
Nolsee CP, Piscaglia F, Wilson SR, Barr RG, Chammas MC,
Chaubal NG, Chen MH, Clevert DA, Correas JM, Ding H,
Forsberg F, Fowlkes JB, Gibson RN, Goldberg BB, Lassau N,
Leen EL, Mattrey RF, Moriyasu F, Solbiati L, Weskott HP, Xu
HX. Guidelines and good clinical practice recommendations for
Contrast Enhanced Ultrasound (CEUS) in the liver - update 2012:
A WFUMB-EFSUMB initiative in cooperation with representa-
tives of AFSUMB, ATUM, ASUM, FLAUS and ICUS. Ultrasound
Med Biol 2013; 39: 187-210 [PMID: 23137926 DOI: 10.1016/j.
ultrasmedbio.2012.09.002]

Berzigotti A, Seijo S, Arena U, Abraldes JG, Vizzutti F, Garcia-
Pagan JC, Pinzani M, Bosch J. Elastography, spleen size, and
platelet count identify portal hypertension in patients with
compensated cirrhosis. Gastroenterology 2013; 144: 102-111.el
[PMID: 23058320 DOI: 10.1053/j.gastr0.2012.10.001]

Park J, Kwon H, Cho J, Oh J, Lee S, Han S, Lee SW, Baek Y.
Is the spleen stiffness value acquired using acoustic radiation
force impulse (ARFI) technology predictive of the presence of
esophageal varices in patients with cirrhosis of various etiologies?
Med Ultrason 2016; 18: 11-17 [PMID: 26962548 DOI: 10.11152/
mu.2013.2066.181.sf]

Cassinotto C, Charrie A, Mouries A, Lapuyade B, Hiriart JB,
Vergniol J, Gaye D, Hocquelet A, Charbonnier M, Foucher J,
Laurent F, Chermak F, Montaudon M, de Ledinghen V. Liver
and spleen elastography using supersonic shear imaging for the
non-invasive diagnosis of cirrhosis severity and oesophageal

WJG | www.wjgnet.com

196

34

35

36

37

38

39

40

41

42

43

varices. Dig Liver Dis 2015; 47: 695-701 [PMID: 25959234 DOI:
10.1016/5.d1d.2015.04.008]

Cho EJ, Kim MY, Lee JH, Lee 1Y, Lim YL, Choi DH, Kim
YJ, Yoon JH, Baik SK. Diagnostic and Prognostic Values of
Noninvasive Predictors of Portal Hypertension in Patients with
Alcoholic Cirrhosis. PLoS One 2015; 10: ¢0133935 [PMID:
26196942 DOI: 10.1371/journal.pone.0133935]

Stefanescu H, Radu C, Procopet B, Lupsor-Platon M, Habic A,
Tantau M, Grigorescu M. Non-invasive ménage a trois for the
prediction of high-risk varices: stepwise algorithm using lok score,
liver and spleen stiffness. Liver Int 2015; 35: 317-325 [PMID:
25228102 DOL: 10.1111/1iv.12687]

Lisotti A, Azzaroli F, Cucchetti A, Buonfiglioli F, Cecinato P,
Calvanese C, Simoni P, Arena R, Montagnani M, Golfieri R,
Colecchia A, Festi D, Mazzella G. Relationship between indocya-
nine green retention test, decompensation and survival in patients
with Child-Pugh A cirrhosis and portal hypertension. Liver Int
2016; 36: 1313-1321 [PMID: 26786880 DOI: 10.1111/1iv.13070]
Li B, Min J, Liang WR, Zhang GQ, Wu JJ, Jin K, Huang W, Ying
CY, Chao M. Use of magnetic resonance elastography for assess-
ing liver functional reserve: A clinical study. World J Gastroenterol
2015; 21: 7522-7528 [PMID: 26139999 DOI: 10.3748/wjg.v21.
i24.7522]

Antil N, Sureka B, Mittal MK, Malik A, Gupta B, Thukral BB.
Hepatic Venous Waveform, Splenoportal and Damping Index
in Liver Cirrhosis: Correlation with Child Pugh’s Score and
Oesophageal Varices. J Clin Diagn Res 2016; 10: TC01-TCO0S5
[PMID: 27042553 DOI: 10.7860/JCDR/2016/15706.7181]
Karatzas A, Triantos C, Kalafateli M, Marzigie M, Labropoulou-
Karatza C, Thomopoulos K, Petsas T, Kalogeropoulou C.
Multidetector computed tomography versus platelet/spleen
diameter ratio as methods for the detection of gastroesophageal
varices. Ann Gastroenterol 2016; 29: 71-78 [PMID: 26751694]
Castéra L, Le Bail B, Roudot-Thoraval F, Bernard PH, Foucher J,
Merrouche W, Couzigou P, de Lédinghen V. Early detection in rou-
tine clinical practice of cirrhosis and oesophageal varices in chronic
hepatitis C: comparison of transient elastography (FibroScan) with
standard laboratory tests and non-invasive scores. J Hepatol 2009;
50: 59-68 [PMID: 19013661 DOI: 10.1016/j.jhep.2008.08.018]
Hassan EM, Omran DA, El Beshlawey ML, Abdo M, El Askary
A. Can transient elastography, Fib-4, Forns Index, and Lok Score
predict esophageal varices in HCV-related cirrhotic patients?
Gastroenterol Hepatol 2014; 37: 58-65 [PMID: 24365388 DOI:
10.1016/j.gastrohep.2013.09.008]

Sebastiani G, Tempesta D, Fattovich G, Castera L, Halfon
P, Bourliere M, Noventa F, Angeli P, Saggioro A, Alberti A.
Prediction of oesophageal varices in hepatic cirrhosis by simple
serum non-invasive markers: Results of a multicenter, large-
scale study. J Hepatol 2010; 53: 630-638 [PMID: 20615567 DOI:
10.1016/j.jhep.2010.04.019]

Giannini EG, Zaman A, Kreil A, Floreani A, Dulbecco P, Testa E,
Sohaey R, Verhey P, Peck-Radosavljevic M, Mansi C, Savarino V,
Testa R. Platelet count/spleen diameter ratio for the noninvasive
diagnosis of esophageal varices: results of a multicenter, prospec-
tive, validation study. A4m J Gastroenterol 2006; 101: 2511-2519
[PMID: 17029607 DOI: 10.1111/j.1572-0241.2006.00874 x]

P- Reviewer: Bubnov RV  S- Editor: Gong ZM
L- Editor: Filipodia E- Editor: Liu WX

January 14, 2017 | Volume 23 | Issue 2 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

ISSN1007-9327

“ ‘ HH Il

9771007793204

© 2017 Baishideng Publishing Group Inc. All rights reserved.




	WJG-23-191
	WJGv23i2Back Cover

