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Abstract Liver fibrosis is a common pathway leading to
cirrhosis, which is the final result of injury to the liver.
Accurate assessment of the degree of fibrosis is important
clinically, especially when treatments aimed at reversing
fibrosis are being evolved. Liver biopsy has been consid-
ered to be the “gold standard” to assess fibrosis. However,
liver biopsy being invasive and, in many instances, not
favored by patients or physicians, alternative approaches to
assess liver fibrosis have assumed great importance.
Moreover, therapies aimed at reversing the liver fibrosis
have also been tried lately with variable results. Till now,
there has been no consensus on various clinical, patho-
logical, and radiological aspects of liver fibrosis. The Asian
Pacific Association for the Study of the Liver set up a
working party on liver fibrosis in 2007, with a mandate to
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develop consensus guidelines on various aspects of liver
fibrosis relevant to disease patterns and clinical practice in
the Asia-Pacific region. The process for the development of
these consensus guidelines involved the following: review
of all available published literature by a core group of
experts; proposal of consensus statements by the experts;
discussion of the contentious issues; and unanimous
approval of the consensus statements after discussion. The
Oxford System of evidence-based approach was adopted
for developing the consensus statements using the level of
evidence from 1 (highest) to 5 (lowest) and grade of rec-
ommendation from A (strongest) to D (weakest). The
consensus statements are presented in this review.

Keywords Cirrhosis - Liver biopsy - Noninvasive tools -
HVPG - Ultrasound

Introduction

The Asian Pacific Association for the Study of the Liver
(APASL) set up a working party on liver fibrosis in 2007,
with a mandate to develop consensus guidelines on various
clinical, pathological, and radiological aspects of liver
fibrosis relevant to disease patterns and clinical practice in
the Asia-Pacific region. The process for the development of
these consensus guidelines contained the following steps:
(1) Review of all available published literature by a core
group of experts (hepatologists, internists, immunologists,
molecular biologists, radiologists, and medical statisti-
cians), predominantly from the Asia-Pacific region. (2)
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Then, the experts were requested to write short reviews on
specific areas covering hepatic fibrosis and propose con-
sensus statements according to the Oxford System, which
were circulated among all the experts. (3) Discussion of the
consensus statements during a 1-day meeting at the APASL
Single Topic Conference “Liver Fibrosis With and With-
out Hepatitis C or B” held from January 30 to February 1,
2008, at Cairo, Egypt. (4) Each consensus statement was
then subjected to voting by all participants, and only those
statements that were unanimously approved by the experts
were accepted. The experts adopted the Oxford System for
developing an evidence-based approach. They assessed the
level of existing evidence and accordingly ranked the
recommendations (i.e., level of evidence from 1 [highest]
to 5 [lowest]; grade of recommendation from A [strongest]
to D [weakest]).

The consensus statements are presented in this review. A
brief background note has been added to explain in more
detail the genesis of the consensus statements.

Liver biopsy
Liver biopsy: technique

Liver biopsy is still considered to be the procedure of
choice to assess the amount of fibrosis in the tissue. It is,
however, an invasive procedure and should be performed
by a trained, experienced physician so that an adequate
liver biopsy sample is available for the pathologist to
interpret the lesions. Liver biopsy techniques over the
years have undergone many improvements and changes,
and it is still considered to be the gold standard, even in
this era of serologic markers, better imaging techniques,
and advanced molecular techniques for diagnosis and
quantification of hepatitis viruses [1]. Liver biopsies are
also nowadays very often indicated in a transplantation
setup.

Liver biopsy is an invasive procedure with risks of
morbidity and mortality, hence the patient should be
counseled and informed about the usefulness of the liver
biopsy, as well as the possible complications associated
with it. It is important to know the contraindications to
liver biopsy. The preprocedure requirements for percuta-
neous liver biopsy are given in Table 1.

Consensus statements

1. Percutaneous liver biopsy is an invasive procedure, but
major complications are very rare (la).

2. Indication and contraindications of liver biopsy should
be clearly established (1a, A).
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Table 1 Preprocedure requirements for percutaneous liver biopsy

1 Indications and contraindications of percutaneous liver biopsy
should be reconfirmed in the patient

Informed consent should be obtained

3 Nonsteroidal anti-inflammatory drugs and salicylates should be
withheld 1 week prior to and after liver biopsy

4 For patients on anticoagulants, stop oral anticoagulants at least
72 h before the biopsy and start heparin and oral anticoagulants
24 h and 48-72 h, respectively, after biopsy. Patients with a
prothrombin time prolonged to more than 4 s should be given
2-3 units of FFP, and for those with a platelet count of less
than 60,000 cells/cumm should be given platelet-rich plasma
infusions

5 In patients with chronic renal failure, biopsy should be done after
dialysis and with minimum use of heparin on the day of biopsy

6 Patient’s blood group should be known and facilities for blood
and FFP transfusion must always be available

7 Patient should be fasting for 12 h before the biopsy
An intravenous catheter should be fixed
9 Patient should be trained to hold breath for a few seconds in
expiration
10 Patient should be given intravenous meperidine and midazolam to
allay anxiety and pain before the procedure

FFP fresh frozen plasma

3. Patient should be properly prepared. Premedication
and informed consent are must (la, A).

4. Image-guided liver biopsy is strongly recommended
@3, O).

5. If there is coagulopathy or thrombocytopenia
<100,000/cumm or ascites, a transjugular liver biopsy
(TJLB) is advised (2a, B).

6. However, further study is needed to standardize the
methodology of TJLB and validate its relevance in
routine clinical practice (2b, B).

Liver biopsy: sample size and quality

The sampling variability of liver fibrosis has been poorly
investigated. This issue is relevant because the liver core
biopsy specimen represents only a very limited part of the
whole liver and fibrosis is heterogeneously distributed. In
order to avoid these caveats and limit the risk for false
evaluation, the use of a biopsy specimen of sufficient
length and sufficient number of portal tracts is usually
recommended [2].

Several previous studies regarding sample size and
liver biopsy did not account for the current semiquanti-
tative scoring systems. A satisfactory length of liver
biopsy was reported to range from 1 to 4 cm and a sample
1.5-cm long and/or containing four to six portal tracts has
been considered acceptable [3]. There is another inter-
esting study in which the impact of liver biopsy size on
histologic evaluation of chronic viral hepatitis was
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evaluated; the authors concluded that liver biopsy size
strongly influences the grading and staging of chronic
viral hepatitis. A biopsy specimen of 1.5-cm length and
1.4-mm thickness gives sufficient information regarding
the histological features of liver biopsy, and the use of
fine-needle aspiration biopsies in this setting should be
discouraged [4].

Consensus statements

1. Biopsy needle should be at least 16 G (3a, C).

2. Preferable core length should be longer than 15 mm or
contain at least ten portal tracts. A repeat pass should
be done, if biopsy length is <1 cm (la, A).

Liver biopsy: interobserver differences and expertise

Grading and staging of liver biopsies in patients with
chronic hepatitis remain the “gold standard”; however, it is
influenced by variability in scoring systems, sampling,
observer agreement, and expertise. This sampling vari-
ability is most probably due to

— uneven distribution of lesions in liver parenchyma;

— size of the sample (depends on type and size of needle
used);

— number of passes in the liver; and

— interobserver variability (least likely cause).

Ratziu et al. [S5] studied biopsies in 51 patients with
nonalcoholic fatty liver disease (NAFLD), and they found
that histological lesions of nonalcoholic steatohepatitis
(NASH) are unevenly distributed throughout the liver
parenchyma; therefore, sampling error of liver biopsy can
result in substantial misdiagnosis and staging inaccuracies.
Grizzi et al. [6] derived samples from six to eight different
parts of livers removed from 12 patients with cirrhosis
undergoing orthotopic liver transplantation. They assessed
the sampling variability using computer-aided, fractal-
corrected measures of fibrosis in liver biopsies. They found
a high degree of intersample variability in the measure-
ments of the surface and wrinkledness of fibrosis, but the
intersample variability of Hurst’s exponent was low [6].
Dioguardi et al. [7] measured digitized histological biopsy
sections taken from 209 patients with chronic hepatitis C
virus (HCV) infection with different grade of fibrosis or
cirrhosis by means of a new, rapid, user-friendly, fully
computer-aided method, based on an international system
of measurement that is meter rectified and uses fractal
principles. Skripenova et al. [8] in 2007 studied 60 patients
with chronic HCV infection, and they showed a difference
of one grade or one stage in 30% of paired liver biopsies
taken from left and right lobes.

Consensus statements

1. Liver biopsy should be performed only by experts with
minimum training of 50 biopsies under supervision
(1a, A).

Liver biopsy: quantification of fibrosis

The first histological classification was published in 1968
[9], which was essentially a qualitative classification of
liver biopsy. The authors coined the terminology “chronic
persistent and chronic aggressive hepatitis.” Knodell et al.
[10] in 1981 introduced semiquantitative and reproducible
histological scoring of liver biopsies. Lesions were
assigned weighted numeric values, which resulted in a
score termed as histology activity index (HAI). The HAI
comprised three categories for necroinflammation and one
for fibrosis, with points for the severity of the lesion in each
category. The sum of points constituted the final score, or
HAI The French METAVIR Cooperative Study Group
[11] proposed a comprehensive but complex system for the
histologic evaluation of hepatitis C. The final score reflects
the combined ratings for focal lobular necrosis, portal
inflammation, piecemeal necrosis, and bridging necrosis.
Modification of the Knodell HAI, commonly referred to as
the Ishak system [12], provides consecutive scores for
well-defined lesions within four separate categories that are
added together for the activity grade.

Studies to validate the results of liver biopsy reporting
showed that there was reproducibility on the fibrosis score
when different scoring systems were used, but less repro-
ducibility was seen on the necroinflammatory scores.
Reading of necroinflammatory lesions is more reproducible
with the Scheuer scale than with the Knodell HAI [13].
Recently, an automated analyzer was used to quantify the
fibrosis, which seems an intelligent approach that attempts to
utilize the current semiquantitative methods of liver fibrosis
assessment to turn them into real quantitative ones with
significant reduction in variability and subjectivity [14].

Consensus statements

1. Quantitation of fibrosis using image analysis may be a
reproducible technique, with little interobserver varia-
tion, as well as, should be considered for investigational
studies of liver fibrosis (3a, C).

Noninvasive diagnosis of liver fibrosis

Aspartate aminotransferase-platelet ratio index

The aspartate aminotransferase (AST)-platelet ratio index
(APRI) is proposed as a simple and noninvasive predictor
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in the evaluation of liver fibrosis status. It has several
advantages. First, it is readily available because AST and
platelets counts are part of the routine tests in managing
patients with chronic HCV infection. No additional blood
tests or cost is needed. Second, it is easy to compute,
without the use of complicated formula. In fact, clinicians
could simply work out the value without the use of a cal-
culator. Third, and more importantly, it is backed by sound
pathogenesis. More advanced state of fibrosis is associated
with lower level of platelets through lower production of
thrombopoietin, as well as higher portal hypertension and
enhanced pooling and sequestration of platelets in the
spleen [15].

However, we ought to be aware of the limitations of
APRI. First, APRI was originally derived in a group of
patients with chronic HCV infection. Its usefulness in other
forms of chronic liver diseases remains uncertain. Two
studies performed by Chun-Tao Wai and Kim on patients
with chronic hepatitis B virus (HBV) infection showed a
poor correlation between liver histology and APRI, with
the area under receiver operating characteristic curves
(AUROC) being <0.70. Another study by Lieber et al. [16]
also showed poor ARPI with AUROC being <0.70 in
patients with alcoholic liver disease.

In addition, as in the original article, 19% of patients
with cirrhosis and 49% of patients with significant fibrosis
could not be accurately predicted. Hence, further studies
are needed to improve prediction of histology in this group
of patients. Future studies should focus on how to optimize
its predictive value in combination with other noninvasive
markers.

FibroTest

FibroTest was first described for patients with HCV
infection in 2001 and is licensed to BioPredictive (Paris,
France). This test uses five serum markers, Apo Al, Hap,
o-2-M, y-glutamyl transpeptidase (yGT) activity, and bili-
rubin, together with the age and sex of the patient to
calculate a score [17]. In the original report, FibroTest
scores from O to 0.10 provided 100% negative predictive
value for the absence of significant fibrosis (defined as F2,
F3, or F4 by METAVIR score), whereas scores from 0.60
to 1.00 had a more than 90% positive predictive value for
significant fibrosis for patients with HCV infection. Scores
from 0.11 to 0.59 were indeterminate and liver biopsy was
recommended. In an independent validation of FibroTest,
the negative predictive value of a score lower than 0.10
was 85% and the positive predictive value of a score higher
than 0.60 was 78%.

FibroTest has also been applied to detect liver fibrosis in
patients with chronic HBV infection. For application in
NAFLD, FibroTest has been modified and presented as
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NASH test by including the following additional parame-
ters: height, weight, serum triglycerides, cholesterol, and
both AST and ALT.

The European liver fibrosis test

The European liver fibrosis (ELF) test combines three
serum biomarkers, which have been shown to correlate to
the level of liver fibrosis as assessed by liver biopsy. These
biomarkers include hyaluronic acid (HA), procollagen III
amino terminal peptide, and tissue inhibitor of metallo-
proteinase 1. The algorithm measures each of these
markers by immunoassay to create an ELF score [18].

Unlike previous studies that focused predominately or
exclusively on patients with chronic HCV infection, this study
examined a variety of liver diseases; also, all fibrosis stages
were adequately represented. An algorithm was developed,
which detected moderate or advanced fibrosis (Scheuer stages
3 and 4) with a sensitivity of 90% and the absence of fibrosis
(Scheuer stages 0-2) with a negative predictive value of 92%.
The test appeared to be suitable for NAFLD and alcoholic
liver disease but not for patients with HCV infection.

FIBROSpect

FIBROSpect IT was first described [19] for patients with HCV
infection in 2004 and is licensed by Prometheus Laboratories
(San Diego, CA, USA). FIBROSpect uses three serum
markers, «-2-M, HA, and TIMP, to calculate a score. When
applied to 696 patients with HCV infection, a score lower than
0.36 excluded significant fibrosis with a negative predictive
value of 76% and a score higher than 0.36 detected significant
fibrosis with a positive predictive value of 74% [20].

Hepascore

Hepascore requires the measurement of serum bilirubin,
yGT activity, «-2-M, and HA levels. Hepascore ranges
from 0.00 to 1.00 and is calculated from the results of these
four analyses and the age and sex of the patient. Hepascore
has been validated in patients with HCV infection, where a
score of 0.50 or above provided a positive predictive value
of 88% for significant fibrosis (METAVIR score of F2 or
above) and a score of <0.5 had a negative predictive value
of 95% for the absence of advanced fibrosis (METAVIR
score of F3 or above) [21].

FibroMeter

This is a new serum model that is claimed to outperform
other models. The six parameters required to calculate
FibroMeter are platelets, PT index, AST, «-2-M, HA, and
urea levels [22].
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Breath tests for assessment of liver fibrosis

3C-breath tests for the study of liver function have been
developed to noninvasively quantitate the residual liver
function in patients with various degrees of liver fibrosis.
Sequential studies that were performed over the years using
various '*C-breath test substrates showed that increasing
degrees of liver fibrosis are paralleled by concomitant
modifications in '>C-breath test results [23]. Promising
results that breath tests might be able to replace percuta-
neous liver biopsy in certain patients with chronic HCV
infection before interferon therapy need further confirma-
tion. Breath tests seem to be superior to the Child-Pugh
classification in predicting long-term prognosis [24].
Further studies should evaluate the diagnostic yield of
3C-breath test, in particular clinical situations, such as in
patients with normal static parameters of liver function, in
following the effects of therapeutic regimen, the decision
of optimal transplant timing, or to test the residual organ
function before planning a resection of the liver.

FibroFast

A simple noninvasive score (FibroFast) was developed
and evaluated on the basis of several simple blood bio-
markers (ALT:AST ratio, albumin, alkaline phosphatase,
and platelets count) that can be easily used by clinicians to
predict severe fibrosis or cirrhosis in patients with chronic
HCV infection [25]. The validation of 1,067 cases from
several international centers (Egypt, Italy, Brazil, Roma-
nia, and UAE) showed that the sensitivity of FibroFast
was 61.5%, specificity 81.1%, positive predictive value
59%, and negative predictive value 82.6%. New cut-off
scores of FibroFast were developed that allow the diag-
nosis of cirrhosis (F4) and FO-F3 with the highest possible
accuracy (>95%). FibroFast with the new two cut-off
scores could be an alternative to liver biopsy in about one-
third of the patients, with sensitivity 95% and specificity
95% [26].

Consensus statements

1. Noninvasive tests are useful for identifying only those
patients with no fibrosis or with extreme levels of
fibrosis (1a, A).

2. Staging of liver fibrosis in the intermediate range
cannot be satisfactorily predicted by any of the
available tests (1a, A).

3. A stepwise algorithm incorporating noninvasive mark-
ers of fibrosis may reduce the number of liver biopsies
by about 30% (la, A).

Imaging of liver fibrosis
Abdominal ultrasound

Abdominal ultrasound (US) is a simple imaging technique
for almost all the cases of chronic liver disease. Many
investigators [26] have examined its role in diagnosis of
hepatic fibrosis and differentiating chronic hepatitis from
liver cirrhosis. An US evaluation of the liver fibrosis stage
of chronic liver disease has been performed by assessing
various US factors such as the liver size, the bluntness of
the liver edge, the coarseness of the liver parenchyma,
nodularity of the liver surface, the size of the lymph nodes
around the hepatic artery, the irregularity and narrowness
of the inferior vena cava, portal vein velocity, or spleen
size [27].

The sonographic pattern for schistosomiasis periportal
fibrosis is characteristic and is not mimicked by other
hepatic diseases. Schistosomiasis could be separated from
cirrhosis, as well as from combined lesions. In case of
discordance, sonography gives a more accurate diagnosis
and grading of schistosomal hepatic fibrosis [28]. It has
been repeatedly demonstrated that gallbladder wall thick-
ening is associated with periportal fibrosis in the absence of
a calculous cholecystitis.

The fibrosis index (FI) is a new index obtained to
differentiate cirrhosis from chronic hepatitis, portal vein
peak velocity (PVPV), hepatic artery resistive index
(HARI):

HARI

FI =
PVPV

x 100.

The FI is higher in cirrhotic patients than patients with
chronic hepatitis; the value of 3.6 as a cut-off is considered
the best value in differentiating chronic hepatitis from
cirrthosis with 96% accuracy. FI is an appropriate
noninvasive test for diagnosing liver cirrhosis, and its use
will decrease the need for liver biopsy [29].

An ultrasonographic scoring system grading periportal
fibrosis, portal vein diameter, spleen size, and portosys-
temic anastomoses was evaluated as a predictor of
esophageal varices and proved useful in predicting the
presence of esophageal varices [30].

In conclusion, although ultrasonographic data proved
reliable in differentiating cirrhosis from milder stages of
fibrosis, their diagnostic values have not been definitely
clarified, as documented by the wide range of sensitivity
and specificity rates. The fibrosis test (FI) calculated from
Doppler parameters is considered to provide the best
value in differentiating chronic hepatitis from cirrhosis
with 96% accuracy, and it can decrease the need for liver
biopsy.
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Consensus statements

1. Although ultrasonographic data proved reliable in
differentiating cirrhosis from milder stages of fibrosis,
diagnostic value has not been definitely clarified, as
documented by the wide range of sensitivity and
specificity rates (1b, A).

2. The FI calculated from Doppler parameters is prom-
ising and needs to be validated (2b, B).

Microbubble US

US contrast agents have been introduced into clinical
practice in the 1990s. The agents consist of microbubbles
smaller than red blood cells, and they act as an intra-
vascular space enhancer. These agents have the following
properties: nontoxic, injectable intravenously, capable of
passing through the capillary, and stable in the
circulation.

Levovist, a galactose-based microbubble agent, is the
first US contrast agent that could be used by peripheral
venous injection. Albrecht et al. [31] analyzed hepatic
vein transit time using Levovist, and found that much
earlier onset of enhancement and peak enhancement
(maximum microbubble concentration in the hepatic vein)
in patients with cirrhosis than controls or patients with
noncirrhotic diffuse liver disease. Arrival time of <24 s
was 100% sensitive and 96% specific for the diagnosis of
cirrhosis. They concluded that measurement of the arrival
time of the bolus allows discrimination of patients with
cirrhosis from controls and patients with noncirrhotic
diffuse liver disease, and it has the potential as a simple
and noninvasive test for cirrhosis. However, patients with
liver metastases show a “left shift” of the time-intensity
curves similar to that in cirrhotic patients, and this is a
limitation of this method. On the basis of these back-
grounds, Kaneko et al. [32] compared the signal intensity
of liver parenchyma in liver-specific phase with the degree
of fibrosis on histopathological findings. Significant
inverse correlation was found between the signal intensity
of the liver parenchyma and the hepatica FI, which is the
ratio of fibrosis area to visual field area. They concluded
that contrast-enhanced US may be useful for the assess-
ment of hepatic fibrosis.

Although contrast-enhanced US may be useful for the
evaluation of hepatic fibrosis, this method is based on the
observation of postvascular static phase. So, we have to
recognize that the results acquired from this technique
represent indirect diagnostic aspect for hepatic fibrosis.
Noncontrast-enhanced US may be a goal of noninvasive
assessment for hepatic fibrosis as a direct observation
method for fibrosis.
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Consensus statements

1. Contrast-enhanced US with microbubble contrast
agent may be promising as an indirect assessment tool
for hepatic fibrosis (2b, B).

2. Noncontrast-enhanced US is expected to be a direct
assessment tool for hepatic fibrosis (2b, B).

FibroScan

FibroScan (transient elastography or liver stiffness mea-
surement) is a noninvasive test that is based on the physics
of transient elastography to assess liver fibrosis. It is a
noninvasive test, and no adverse effects have been repor-
ted. A specialized US transducer placed over the liver
transmits mild amplitude, low-frequency vibration. The
vibration creates an elastic shear wave that moves through
the underlying liver tissue. Its velocity is measured using a
pulse-echo US. Shear waves propagate more quickly in
stiff tissue and liver stiffness increases with increased
fibrosis. The machine validates that the measurement is
through the liver and the procedure is performed by
obtaining multiple validated measurements in each patient,
reducing sampling errors. FibroScan takes less than 5 min
to perform and produces immediate, operator-independent
results expressed in kiloPascals (kPa) [33]. The depth of
measurement from the skin surface is between 25 and
65 mm, limiting its use in obese patients, and morbid
obesity or narrow intercostal spaces prevent its use in
5-8% of patients. However, newer probes are being
developed for obese patients or those who have narrow
intercostal spaces.

Several studies evaluated the accuracy of FibroScan,
blood tests, or combinations compared with liver biopsy
[34]. Most include patients with HCV infection, one
includes patients with chronic liver disease of any origin,
one includes patients with biliary cirrhosis due to primary
biliary cirrhosis or primary sclerosing cholangitis, and one
includes only those patients who are coinfected with HIV
and HCV. These studies show that FibroScan results are
reproducible across operators and time [35]. All the studies
report that FibroScan’s diagnostic performance is good,
indicating that it agrees perfectly with liver biopsy.

Two recent meta-analyses [36, 37] assessed the utility of
FibroScan in evaluating liver fibrosis. They showed that for
patients with stage IV fibrosis (cirrhosis), the pooled esti-
mates for sensitivity were 87%, specificity 91%, positive
likelihood ratio 11.7, and negative likelihood ratio 0.14.
Their analysis concluded that transient elastography is a
clinically useful test for detecting cirrhosis. Shaheen et al.
[37] analyzed studies published for both FibroScan and
Fibrotest for detecting cirrhosis, the summary area under
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the curves for FibroScan was 0.95 (0.87-0.99) and for
FibroTest was 0.90. Both had less sensitivity for differen-
tiating minor degrees of fibrosis.

Consensus statements

1. Clinical utility of FibroScan techniques would be
proven by further studies in large number of patients
(2b, B).

Hepatic venous pressure gradient
Methodology and technique

Histology remains the gold standard to assess fibrosis of the
liver, but hepatic venous pressure gradient (HVPG) has
also been explored for the same. Samonakis et al. [38]
evaluated patients with recurrent HCV infection after liver
transplantation to assess whether HVPG correlates with
liver histology, particularly fibrosis. They concluded that
HVPG correlates with fibrosis and its progression. In
another study, FibroTest was found to correlate with the
presence and degree of portal hypertension. A strong
relationship between liver stiffness measurement and
HVPG measurements was found in the study [39].

HVPG measurement is done after overnight fasting,
under conscious sedation, and vital sign monitoring
(including heart rate, arterial blood pressures, digital oxy-
gen saturation, and electrocardiogram) under local
anesthesia and aseptic conditions [40, 41]. The time
required in this procedure ranges from 10 to 20 min. The
rate of successful hepatic catheterization is >95%.
Although HVPG is an easy and simple technique, accurate
measurements require specific training. In order to achieve
results that are highly reliable and comparable from center
to center, meticulous attention to details is required [40,
42].

Safety and complications of HVPG

HVPG has been shown to be very safe and the rate of
successful hepatic vein catheterization is >95% [43]. No
reports of serious complications have been published in the
medical literature [44]. Samonakis et al. [38] reported one
episode of supraventricular tachycardia, which disappeared
with repositioning of the guide wire [38]. A number of
observations over the past 5 years have led to a greater
appreciation of how HVPG measurements could be used in
the management of the patient with liver disease and the
hepatology community may begin to use this technique in
the same manner as they use liver biopsy. Clearly, the time

for using the HVPG more broadly has arrived and its utility
in the management of patients with liver disease will only
be limited by our lack of interest in using this old technique
in new ways [45].

Can HVPG be recommended as a routine surrogate
marker of fibrosis?

Accurate measurement of disease progression is difficult in
different stages of chronic liver disease. Indeed, a correct
and reliable assessment of the stage of chronic liver disease
and fibrosis has relevant implications for assessing the
effectiveness of the current therapeutic regimens, predict-
ing the natural course, and development of complications.
The disease progression from chronic hepatitis to cirrhosis
of the liver is associated with structural and biological
changes responsible for an increase in portal pressure [46].

Liver biopsy has been considered the gold standard for
evaluation of stage of hepatic fibrosis. It is, however,
invasive, occasionally accompanied by complications, and
is not acceptable by all patients [47].

The HVPG measurement reflects the status of a signif-
icant portion of the liver, and it is not prone to sampling
error as in the case of liver biopsy. It accurately reflects
portal pressure, and if precisely measured, has a very low
variability [44]. HVPG reflects the interaction between
hepatic vascular resistance and blood flow, and, as such, is
thought to closely indicate disease severity.

The HVPG measurement has several advantages com-
pared with liver biopsy and can be complementary to liver
biopsy. It is important to note that balloon-catheter mea-
surements of HVPG are not subject to sampling errors [43].
Moreover, HVPG measurements are reproducible in
experienced hands and the risks of the procedure are very
low. HVPG has been shown to correlate well with the
severity of advanced liver disease in HCV infection [38]. It
has been even shown to be helpful in assessing reversal of
fibrosis following antiviral therapy [48]. Recently, a cor-
relation between HVPG and histologic stages of liver
disease has been shown in a study in patients with chronic
liver disease due to HBV infection [49]. HVPG can be a
good alternative as well as additive to liver biopsy in these
patients.

Consensus statements

1. HVPG measurement is a relatively simple procedure
(2b).

2. HVPG is a safe procedure with a very low complica-
tion rate in experienced hands (2b).

3. HVPG measures both the irreversible and reversible
components of portal hypertension. It is a dynamic
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marker of disease progression, especially precirrhotic
stage (3a).

4. HVPG closely correlates with the degree of advanced
fibrosis and can be recommended as a marker of
fibrosis (2a, B).

5. The etiology of cirrhosis does not significantly influ-
ence HVPG levels (3a).

Therapy of liver fibrosis

Fibrosis as an end point in the treatment of HCV
infection

Evidence obtained from the available studies is promising
and suggest that fibrosis can be a reasonable target for the
treatment of chronic HCV infection. Studies have shown
that interferon has an antifibrotic effect, and there is suf-
ficient information to indicate that treatment of patients
with chronic HCV infection reduces the incidence of
hepatocellular carcinoma. This effect is more pronounced
in patients who achieve a sustained virologic response.
Moreover, there is evidence that specific antiviral therapy
can reduce progress of hepatic fibrosis in patients with
nonsustained virologic response [50, 51]. In future, a study
population enrolling a homogenous group of HCV and
NASH patients at high risk for fibrosis progression com-
pared with those who are not would be ideal to substantiate
treatment differences in both groups. Preventing progres-
sion of fibrosis and development of cirrhosis in HCV
patients will not only save money, but also enhance the
quality of life of the patient. The need for a liver biopsy to
initiate and monitor the treatment is the main hurdle to this
objective at the present time. The development of reliable
surrogate markers of fibrosis in the future may solve this
problem [52].

Effect of silymarin on hepatic fibrosis for patients with
chronic liver disease

Silymarin is an extract of milk thistle (MT), Silybum
marianum (L) Gaertneri, which has been used as a medical
remedy since the time of ancient Greece, and is widely
used as an alternative medication [53]. Silymarin is the
collective name for the flavonolignans (silybin or silibinin,
silydianin, silychristin) extracted from the MT. These
extracts have been shown to protect animals against vari-
ous hepatotoxins, including acetaminophen [54], radiation
[55], and iron overload.

The Cochrane hepatobiliary group [56] has published a
systematic review along with meta-analysis of randomized
clinical trails on the effects of MT for alcoholic and/or
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hepatitis B or C liver diseases. The review included 26
references, 13 of them were randomized trials and these
assessed MT in 915 patients. MT versus placebo or no
intervention for a median duration of 6 months was eval-
uated in these studies; MT had no significant effects on
complications of liver disease or liver histology. MT
showed a significant effect on AST and ALT levels,
whereas it did not significantly influence prothrombin or
serum albumin. There were no significant effects of MT on
liver biopsy findings in the only trial reporting this outcome
[57]. This systematic Cochrane review criticized the
methodological quality of most studies reviewed and rec-
ommended adequate randomized control trials on silymarin
versus placebo.

In a recent review by Stickel and Schuppan [58] on the
use of herbal medicine in the treatment of liver disease, the
authors reported that a major problem of most clinical trials
on silymarin has been the definition of end points such as
progression of fibrosis and such pitfalls might even have
led to missing a true treatment effect. Whether higher doses
of silymarin (i.e., 840 mg/day) are more effective in
attenuating fibrosis progression in chronic viral HCV
infection is currently tested in a randomized controlled
multicenter trial, but, so far, owing to the lack of firm
clinical evidence, silymarin has no effect on hepatic
fibrosis.

Consensus statements

1. There is no evidence that silymarin has a significant
effect on hepatic fibrosis in patients with chronic liver
disease (1b).

2. The effect of higher doses of silymarin on hepatic
fibrosis may need large, randomized, multicenter
controlled trials (B).

3. Liver fibrosis can be considered as an end point
parameter in the treatment of chronic hepatitis,
provided it is adequately quantitated before and after
the therapy (1b, A).

4. More evidence is needed to prove that treatment of
chronic hepatitis significantly reduces the rate of
progression of liver fibrosis (1b, A).

Reversibility of hepatic fibrosis

The reversibility of cirrhosis, which earlier was thought to
be irrefutable, is now a hotbed for debate. It is now
understood that hepatic fibrogenesis is a dynamic, contin-
uously evolving process. Thus, the laying down and
resorption of collagen or extracellular matrix can both
occur at different time periods. Hepatic fibrosis can
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therefore decrease with appropriate therapy, or by remov-
ing the cause.

The issue remains regarding the reversibility of cirrhosis
and this depends on the definition of cirrhosis. Popper and
Zak [59] described cirrhosis as being characterized by an
increase in the extracellular matrix, parenchymal changes,
and has important functional consequences in contrast to
simple fibrosis, which may be devoid of significant func-
tional effects. They further highlighted this difference in a
communication published in 1968, in which they defined
cirrhosis as a process characterized by a clinically, func-
tionally, and pathologically significant disturbance of
hepatic circulation [60].

The pathology of cirrhosis involves not only diffuse
fibrosis, but also regeneration, altered lobular architecture,
and altered vascular relationships. Thus, the normal liver
architecture is converted to structurally abnormal nodules
with a resultant liver dysfunction and portal hypertension
[61]. The questions that thus need answering are as
follows:

e Does mature collagen reabsorb?

e Can the altered architecture return to normal/near
normal?

e Can the functional and hemodynamic changes revert?

Thus, most evidence that we have pertains to diminishing
of the fibrosis component of developing cirrhosis. However,
evidence of reversal of established cirrhosis with its clinical
ramifications is scant. A lot of evidence comes from animal
studies [62] in which the development of cirrhosis or
fibrosis is of short duration and cannot be considered as an
exact reproduction of human cirrhosis. In a landmark article
by Wanless et al. [63], they described one case and gave
evidence of the possible mechanisms, although they too
indicated that there is no accumulated clinical evidence to
support the view that cirrhosis regresses.

The controversy about the reversal of fibrosis compo-
nent of cirrhosis is only one aspect in the arguments on the
reversibility of cirrhosis. There is evidence that other
architectural alterations have greater significance. It has
been shown in experiments that, once regenerative nodules
develop, they continue to grow or persist even when the
stimulus is removed. Thus, this aspect of cirrhosis cannot
be reversed. Popper and Elias [64] have elaborately
described the anastomotic connections among branches of
the portal vein, hepatic artery, and hepatic vein, which
develop in cirrhosis and may cause a tendency to pro-
gression of the cirrhotic process. It is also known that the
micronodular pattern of cirrhosis is seen early in the course
of the disease and larger nodules develop later. These
larger nodules may give the false impression of decreased
fibrosis on needle biopsy. In the Laennec system of grading
cirrhosis, mild cirrhosis has thin septae, whereas moderate

to severe grades have thicker septae. Thick septae are
usually vascularized and probably more resistant to
resorption. Pérez-Tamayo [65] in 1979 showed that
experimental cirrhosis induced in mice by carbon tetra-
chloride or low-protein diet with 20% alcohol could show
regression of reticular fibers and improvement in hepato-
cellular carcinoma after the agents were discontinued.
Mature collagen and nodular regeneration, however,
showed no significant regression.

There are reports of improvement of hepatic fibrosis
with colchicine treatment; however, there are also reports
to the contrary [66]. Similarly, although there is an occa-
sional study reporting decrease in hepatic fibrosis in
autoimmune hepatitis, a case series showed the develop-
ment of cirrhosis to be associated with less response to
therapy [67].

There is, however, hope for the optimistic with evidence
related to reversal of hepatic fibrosis [68].

Consensus statements

1. Hepatic fibrosis as assessed by tissue pathology can
regress especially after specific treatment (1a).

2. There is not enough evidence to suggest that cirrhosis
is reversible; however, remodeling can occur (3a).

3. Fibrosis regression is not synonymous with cirrhosis
reversal (1a).

4. Liver architecture may not return to normal even after
specific treatment (1a).

5. Hepatic function may not return to normal even after
specific treatment (3a).

6. Vascular shunts when established do not reverse even
after specific treatment (2a).

Appendix 1

Egyptians: Abdelrhman Elzayadi, Abdelhamid Abaza,
Abdelkhalek Hamed, Abdelrhman Zekry, Abueldahab
Elsahly, Ahmed Eldorry, Bahaa Abass, Basma Samir,
Emad Barakat, Eman Rewisha, Fayza Azzam, Hassan El-
shenawy, Inas El-Korimi, Khaled Hemedah, Helmy Abaza,
Khaled Zalata, Mazen Naga, Magdy Atta, Mamdouh Gabr,
Mohamed Amer Afefy, Mohamed Elateek, Mohamed El-
Khashab, Mohamed Sharaf Eldin, Mohsen Maher, Mostafa
Elawady, Mostafa Gabr, Omar Haikal, Rasheed Bahgat,
Sherif Abdelfattah, Taghreed Gaafar, Tawheed Mowaty,
Yousry Taher.

International: Abdelatif Charqawi (Morocco), Abdul-
Naser Elzouki (Libya), Ali Elsaid (UAE), Hasnain Ali
Shah (Pakistan), Mamun-Al-Mahtab (Bangladesh), Nizar
Zein (USA), Salem Awad (UAE).
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