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Present status of artificial liver support
for acute liver failure in Japan

Keiichi Fujiwara?*, Osamu Yokosuka”, Shigeto Oda?,
Shinju Arata®, Kazuaki Inoue®, Yasuhiro Takikawa?,
Akio Ido®, Satoshi Mochida®, Hirohito Tsubouchi?,
the Intractable Hepato-Biliary Disease
Study Group of Japan®

We examined the present status of artificial liver
support (ALS) for acute liver failure (ALF) in Japan, by
sending the questionnaires about the number of ALF
cases, the methods of ALS and the recovery rate of
consciousness. ALS comprising plasma exchange and
hemodiafiltration (HDF) has been performed in more
than 80% of 125 hospitals, but high flow volume HDEF
(high flow continuous HDF or on-ine HDF) in 23 hospi-
tals only. Totally, 50% of patients with fulminant hepa-
titis and late-onset hepatic failure achieved restoration
of consciousness, which was lower than that reported
by high flow volume HDF. On-line HDF which reduces
the cost and simplifies the procedure is expected to be
the main ALS in patients with ALF in the future.

Key words: acute liver failure, artificial liver support,

on-line hemodiafiltration
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Possible widespread presence of hepatitis A virus
subgenotype IlIA in Japan: Recent trend of hepatitis A

causing acute liver failure

Tatsuo Miyamura,'* Koji Ishii,** Tatsuo Kanda,'* Akinobu Tawada,’ Tadashi Sekimoto,’
Shuang Wu," Shingo Nakamoto,’ Makoto Arai,' Keiichi Fujiwara,’ Fumio Imazeki,'
Tomoko Kiyohara,? Takaji Wakita? and Osamu Yokosuka'

'Department of Medicine and Clinical Oncology, Graduate School of Medicine, Chiba University, Chiba, and
2Department of Virology II, National Institute of Infectious Diseases, Tokyo, Japan

Aim: Recently, the number of acute hepatitis A cases has
decreased in Japan. However, six patients with acute
liver failure caused by hepatitis A virus (HAV) have been
admitted to Chiba University Hospital, Japan, in the last
18 months, between 2010 and June 2011. The aim of this
study is to characterize the recent HAV genotypes from
an urban hospital in Japan and to compare the clinical
differences.

Methods: Hepatitis A virus RNA was detected by strand-

specific reverse transcription. Then, HAV VP1/2A regions
were amplified by nested polymerase chain reaction (PCR).

Sequences were directly determined and phylogenetic
trees were constructed for determining HAV subgenotypes.
Results: Analysis of these HAV genomes revealed that 4 and
2 belonged to subgenotypes IA and IlIA, respectively.
Conclusions: Fujiwara et al. reported a frequency of HAV
subgenotype llIA of only 2.1% in Japan. We conclude that HAV
subgenotype HIA might be widespread in our country.

Key words: acute liver failure, hepatitis A virus, Japan;
subgenotype 1A

INTRODUCTION

EPATITIS A VIRUS (HAV) is a member of the

genus Hepatovirus in the Picornaviridae family. HAV
is a positive-stranded RNA virus with an approximately
7.5 kb genome, is usually spread via the fecal-oral route,
causes acute hepatitis, and occasionally leads to acute
liver failure with fatal outcome in unvaccinated indi-
viduals.? There is only one serotype of HAV, but based
on sequences of the VP1/2A genomic region, at least six
genotypes (I to VI) exist.> Three (I, II and III) of the
genotypes are of human origin.
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Several studies on HAV genotypes in Japan were
reported.®® In 1992, Robertson et al.? reported the exist-
ence of two predominant subgenotypes, IA and IIIB. In
2003, Fujiwara et al.* determined that 44 of 47 acute
hepatitis A cases belonged to subgenotype IA, two to IB,
and one to IITA. In 2006, Takahashi et al.® also reported
that 57 of 58 sequences belonged to TA and only one to
IIA. Toyoda et al.® reported that all 61 isolates they
determined between 1992 and 2003 belonged to sub-
genotype IA. These reports revealed that the HAV sub-
genotype 1A was endemic to Japan.*®

Recent studies on HAV genotypes from South Korea
have shown a distinct pattern change in circulating HAV
genotypes over the past 10 years.” Until early 2000,
almost all isolates tested had been identified as sub-
genotype IA.® A more recent study showed that sub-
genotype IIIA has been predominant since 2008.7 In
addition, a rise in the frequency of hepatitis A outbreaks
has recently been observed in South Korea, our imme-
diate neighbor, although the number of hepatitis A

© 2011 The Japan Society of Hepatology
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cases in Japan has been progressively decreasing during
the last several years.’ The two countries have some
cultural similarities. There is no universal hepatitis A
vaccination program in either country, whereas Korea,
but not Japan, has such a program against hepatitis B.
We also reported that HAV 5’NTR subgenotype IA
from Korea had high homology to Japanese sequ-
ences.” These circumstances have raised concerns about
a possible HAV epidemic in Japan. The aim of this study
is to characterize the recent HAV genotypes from an
urban hospital in Japan and to compare the clinical
differences.

METHODS

Patients

ERA WERE COLLECTED from immunoglobulin M

(IgM) antibodies to HAV (IgM-HA) positive patients
upon admission to Chiba University Medical School
Hospital, Chiba, Japan. HAV infection was defined by
positive reactions for IgM-HA and serum HAV RNA by
polymerase chain reaction (PCR) with primers from
the highly conserved 5’ non-translated region (5'NTR).°
These patients presented with acute liver failure without
encephalopathy on admission between 2010 and June
2011 (Table 1). This study was approved by the ethics
committee of Chiba University, Japan (permission
number 1160), the ethics committee of the National
Institute of Infectious Diseases Japan (permission
number 305), and complied with the Helsinki
Declaration.

RNA extraction and detection of HAV RNA
by PCR

RNA was extracted from 100 pL of serum samples accord-
ing to the guanidium thiocyanate method and subjected

ALF by subgenotype IIIA HAV 249

to RT-PCR for the VP1/2A region of the HAV genome.?
Complementary DNA was synthesized with HAV-3273
(5"-CCA AGA AAC CIT CAT TAT TTC ATG-3%), then
amplified with HAV-3273 and HAV-2799 (5-ATT CAG
ATT AGA CTG CCT TGG TA-3’) for 40 cycles at 94°C,
50°C, and 72°C. Then, the first PCR product was further
amplified with inner primer pairs HAV-2907 (5’-GCA
AAT TAC AAT CAT TCT GAT GA-3’) and HAV-3162
(5’-CIT CYT GAG CAT ACT TKA RTC TIT G-3’) in the
same manner. Amplified products were separated by
agarose gel electrophoresis and stained with ethidium
bromide.

Sequencing of the VP1/2A region

Sequences were directly determined as previously
described.’

Phylogenetic analysis

A phylogenetic tree was constructed by using GENETYX,
version 10 (Genetyx, Tokyo, Japan) based on the
nucleotide sequences of the amplified VP1/2A region.
The GenBank accession numbers for the nucleotide
sequences of HAV isolates are AB643799 — AB643804.
HAV complete genome sequences were retrieved from
the DDBJ/EMBL/GenBank genetic database and used as
references in this study.

RESULTS

IX PATIENTS WITH acute liver failure caused by

HAV were admitted during an 18-month period
between 2010 and June 2011 (Table 1). All patients had
>38.5°C fever on admission. All patients presented
with acute liver failure with coagulopathy but without
encephalopathy (non-fulminant cases) (Fig. 1). Patient
no. 2 was a hepatitis B virus carrier. All patients recovered

Table 1 Profiles of six acute liver failure patients infected with hepatitis A virus in Japan

Patient Age (years)/sex/ Month of Nadir PT Peak ALT Peak total Presumed route Isolate name/

no. nationality onset (%/INR) (Ia/L) bilirubin of transmission subgenotype
(mg/dL)

1 69/F/IPN 2010 Mar  23/2.88 7731 8.5 Raw scallop Ch24/IIIA

2 46/M/JPN 2010 Apr 25/2.71 3388 12.6 Unknown Ch23/1A

3 59/M/JPN 2010 Jun 35/2.01 5693 228 Raw oyster Ch26/IA

4 30/F/KOR 2010 Jul 36/1.98 6958 5.0 Raw oyster Ch25/1IIA

5 54/M/JPN 2011 Jan 20/3.20 2979 10.1 Sushi Ch27/1A

6 37/M/JPN 2011 Jan 34/2.11 9826 3.9 Sushi Ch29/IA

ALT, alanine transaminase; F, female; G, subgenotype; INR, international normalized ratio; JPN, Japan; KOR, South Korea; M, male; PT,
prothrombin time.

© 2011 The Japan Society of Hepatology
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Figure 1 Clinical course of six acute liver failure patients infected with hepatitis A virus (HAV) in Japan. (a), (b), (c), (d), (e) and
(f) indicates patient no. 1, no. 2, no. 3, no. 4, no. 5 and no. 6 in Table 1, respectively. All patients presented with acute liver failure
with coagulopathy but without encephalopathy (non-fulminant cases). PT, prothrombin time.

without liver transplantation, although patient no. 3 had
interstitial pneumonia and was complicated by pro-
longed cholestasis while hospitalized and bone marrow
suppression during the follow-up period, and patient
no. 5 was complicated by mild acute kidney injury but
recovered.

® 2011 The Japan Society of Hepatology

The nucleotide sequences of the six human HAV iso-
lates in this study were compared with those of 24 pub-
lished HAV sequences, and the genetic relatedness of the
'HAV isolates from different genotypes was investigated.
Phylogenetic analysis of the nucleotide sequences from
the VP1/2A region showed that four isolates {Ch23,
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Ch26, Ch27 and Ch29) and two isolates (Ch24 and
Ch25) belonged to subgenotype IA and IIIA, respec-
tively (Fig. 2).

The sequences of the four isolates of subgenotype 1A
closely matched that of one well-characterized subgeno-
type IA virus: FH1 (GenBank accession no. AB020567)
(96-97% nucleotide identity). Similarity of the nucle-
otide sequences of the VP1/2A region between the four
isolates of subgenotype IA in this study ranged from
95% to 99%.

The sequences of the two isolates of subgenotype IIIA

closely matched that of two well-characterized sub-

genotype IIIA viruses: A408 (GenBank accession no.
AB046904) (99-100% nucleotide identity) and NOR-21
(GenBank accession no. AJ299464) (98% nucleotide
identity). Similarity of the nucleotide sequences of the
VP1/2A region between the two isolates of subgenotype
1A in this study was 98%. Our two strains were clustered
with A408 (Japan), NOR-21 (Norway), HA-JNGO04-90F
(Japan), HMH (Germany) and subgenotype IIIA strains
reported from Japan in early 2010. Another subgenotype
IA cluster was formed by two strains, HAJ95-8F
(Philippines) and HA-JNGO08-92F (Madagascar).

DISCUSSION

IN THE PRESENT study, of six recent patients with
HAV-associated acute liver failure, two were caused by
subgenotype IIIA. It was reported that almost all acute
hepatitis A cases (93.6%) were caused by subgenotype
IA and only 2.1% by subgenotype IIIA,* and that all
acute liver failures were caused by subgenotype IA. Thus,
the possibility of a changing pattern in circulating HAV
genotypes such as that reported in Korea” might need to
be entertained in Japan as well.

What about the transmission route? Many high-
risk groups such as travelers visiting highly endemic
areas, the military, healthcare workers, sewage workers,

Figure 2 Phylogenetic analysis of hepatitis A virus (HAV) iso-
lates from patients with acute liver failure from Japan. (a), (b)
The neighbor joining tree was constructed based on a partial
sequence of 451 nt in the VP1/2A region of HAV. Selected
reference strains were also included in the phylogenetic analy-
sis to represent the following subtypes: HAV-IA, IB, IIA, 1IB,
IM1A, IIIB, and V. *Strains sequenced in this study are indicated
(Ch23, Ch24, Ch25, Ch26, Ch27 and Ch29), aligned with all
the available reference sequences retrieved from data bases
(DDBJ/EMBL/Gene Bank).
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Figure 2 Continued.

day-care assistants, drug addicts, and homosexual
people have been identified for potential HAV infec-
tion.'® In the present study, four patients with subgeno-
type IA were male and two with subgenotype I11A were
ferale. We do not know why there were sex differences
between the two subgenotypes. None in the present
study was homosexual or HIV-positive. Patients no. 5

© 2011 The Japan Society of Hepatology

and no. 6 were associated with a recent HAV outbreak at
a sushi shop in the Chiba area (Table 1)."" None of the
patients had traveled abroad, including to South Korea,
during more than one year before admission. That is, all
patients were infected with HAV in our country, suggest-
ing that HAV subgenotype IIIA might be widespread in
our country. Of interest is that these two patients (no. 1
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and no. 4) had eaten raw scallops and raw oysters,
respectively (Table 1).

The clinical spectrum of HAV infection ranges from
asymptomatic infection to fulminant hepatitis.’> Clini-
cal presentation of hepatitis A depends on the age of the
patient, being more severe in adults than in children.”
In the present study, the mean age of subgenotype IA
and IIIA patients was 49 £9.6 and 49.5 +27.5 years,
respectively. A recent study from Korea reported that
HAV genotype influences the severity of liver disease
and that a higher ALT level (>1000IU/L) and longer
hospitalization were significantly associated with sub-
genotype ITIA.” All HAV-associated acute liver failure
patients in the study of Fujiwara et al.* belonged to sub-
genotype IA. In this regard, we also examined whether
HAYV genotype is directly related to the disease severity
of hepatitis A. Two of the six acute liver failure patients
in the present study were subgenotype IIIA. It is well-
known that viral genotypes occasionally affect disease
progression, severity and treatment response in hepatitis
B and C."'"* Mean ALT levels of subgenotype IA and IIIA
patients were 5470 + 3130 and 7340 + 546 IU/L, respec-
tively. Further studies will be needed to examine
whether there are associations between HAV genotypes
and disease severities, as the number of patients was
limited and most of the patients in Chiba University
Hospital were cases with acute liver failure.

In conclusion, the current study suggested that HAV
subgenotype IIIA is also associated with acute liver
failure in Japan. We need to make a cautious interpre-
tation of the relation between HAV genotypes and their
disease severities.
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Abstract

Objectives To examine the feasibility of perflubutane-based
ultrasound for grading hepatic fibrosis.

Methods This prospective study included 202 subjects;
main study (controls:33, F0-1:35, F2:26, F3:23, cirrho-
sis:29) and subsequent study (controls:16, FO-1:7, F2:20,
F3:7, cirthosis:6). Diagnostic abilities for assessing fibrosis
grade were compared between contrast findings and FIB4
(age x AST/[platelet count x ALT®]).

Results High-power emission produced an intrahepatic
band-like structure, and the three-layer appearance was less
frequent and monolayer appearance was more frequent in
cirrhosis than controls/chronic hepatitis (P<0.0001). Inten-
sity difference at 15-min phase showed most significant
correlation with fibrosis grade (p=0.79, P<0.0001), and the
best areas under the receiver operating characteristic curves
are 0.88 for marked fibrosis, 0.95 for advanced fibrosis and
0.97 for cirrhosis, which were significantly higher than
those of FIB4, 0.85 for marked fibrosis, 0.89 for advanced
fibrosis and 0.90 for cirrhosis. Sensitivity, specificity and
efficiency of the intensity difference were 88%, 72% and
81% for marked fibrosis, 85%, 91% and 89% for advanced
fibrosis and 97%, 90% and 91% for cirrhosis, respectively.
The subsequent study validated the main study results;
significant correlation between the intensity difference and
the fibrosis grade (p=0.73-0.77, P<0.0001).

Conclusions Perflubutane-based ultrasound accurately
predicts the grade of hepatic fibrosis.

H. Ishibashi - H. Maruyama (<) * M. Takahashi + T. Shimada *
H. Kamesaki * K. Fujiwara * F. Imazeki - O. Yokosuka
Department of Medicine and Clinical Oncology,
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Chuou-ku, Chiba 260-8670, Japan
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Key Points

e The behaviour of intrahepatic microbubbles depends on
the severity of hepatic fibrosis.

* Layer enhancement pattern simply represents the degree
of chronic liver disease.

* Parenchymal intensity change due to high-power emission
predicts the hepatic fibrosis grade.

Keywords Liver - Fibrosis - Cirrhosis - Ultrasound - Contrast
agent

Introduction

Liver biopsy remains the gold standard for grading hepatic
fibrosis, although many studies have been carried out to
find alternative methods [1]. Liver biopsy, however, has
some shortcomings; invasiveness in patients with impaired
coagulation and the possibility of sampling error owing to
the heterogeneous distribution of fibrosis [1, 2]. Further-
more, because repeated assessment of the grade of hepatic
fibrosis may be required during the management of a
prolonged clinical course, a non-invasive technique would
be preferred to replace this invasive procedure.

Ultrasound has the advantages of being simple, non-
invasive, and enables real-time observation. Recent studies
with sulfur hexafluoride (Sonovue; Bracco, Milan, Italy)
have shown the effectiveness of haemodynamic assessment
of microbubbles based on time-intensity analysis to
diagnose advanced stages of fibrosis, but failed to find a
significant difference in the parameters between the
different fibrosis grades [3-5].

Sonazoid™ (GE Healthcare, Oslo, Norway) is a
second generation microbubble agent, with the feature
of being captured in reticuloendothelial tissue, such as

@ Springer
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the liver and spleen [6]. As the behaviour of micro-
bubbles depends on the acoustic power, instantaneous
high-power emission (IHPE) after the injection of Sona-
zoid™ allows ultrasound to depict the difference in the
parenchymal intensity change between cirrhosis and
idiopathic portal hypertension, because an ultrasound
beam with greater power than the threshold level destroys
microbubbles immediately [7, 8]. Basically, as this novel
technique estimates the amount of intrahepatic micro-
bubbles by subtraction of the image before and after the
microbubble breakdown, it may have the potential to
assess the grade of hepatic fibrosis. The aim of this study
was to determine the efficacy of contrast-enhanced
ultrasound with Sonazoid™ as a non-invasive tool for
the evaluation of the grade of hepatic fibrosis.

Materials and methods
Enrolment of the subjects

This prospective study was performed in Chiba University
Hospital after approval by the ethics committee. The study
was composed of two sub-studies; the main study (January
2008 to August 2009) aimed to classify the contrast-
enhanced patterns of liver parenchyma, and to determine
the relationship between contrast-enhanced findings and the
grade of hepatic fibrosis, and the subsequent study (August
2009 to October 2010) investigated the agreement and
variation of the data in the main study. The study enrolled
the following subjects: chronic liver disease (CLD) patients
who were scheduled for contrast-enhanced ultrasound
before providing a liver sample (liver biopsy or liver
transplantation) and healthy volunteers without signs of
hepatic disease as controls (Fig. 1). However, we excluded
patients with hepatic tumours diagnosed by ultrasound or
egg allergy, which is a contraindication for Sonazoid™.
Written informed consent was obtained from all partici-
pants. Blood samples were collected from all CLD patients
within the 3-day period before the ultrasound examinations,
and FIB4 (age x AST/[platelet count x ALT®%]) was
calculated as an indirect marker of fibrosis [9].

Ultrasound examinations

Ultrasound examinations (AplioXG, Toshiba, Tokyo, Japan;
3.75 MHz convex probe) were performed under the
supine position after more than four hours of fasting.
We screened the abnormalities such as intrahepatic
arterio-portal/portal-venous communications and portal
vein thrombosis, because these might affect the contrast-
enhanced findings. The settings were changed for the contrast-
enhanced study; harmonic mode with a low mechanical index

@ Springer

(M1, 0.25), a depth to cover the whole right lobe of the liver, a
focus point 8 cm below the skin surface and a dynamic range
of 55 dB. The perfluorobutane microbubble agent
(Sonazoid™, 0.0075 mL/kg) was injected manually into
the antecubital vein, followed by a 3 ml flush of normal
saline. All the cine images were stored digitally on the
hard disk of the ultrasound system. Clinical symptoms,
including blood pressure and oxygen saturation before and
after the contrast-enhanced ultrasound examinations were
monitored to screen adverse events.

Main study

The liver parenchyma was examined via a right inter-costal
approach at three different phases, 5, 10 and 15 min after
injection of the agent, using IHPE at maximum acoustic
power level (M1, 1.4-1.6; 1.5 s at 20 Hz), according to the
previous study [8]. A different imaging plane was selected
carefully for the observation of the next phase, because
microbubble breakdown caused by the previous IHPE
might affect the subsequent contrast enhancement. All the
ultrasound examinations were performed by H.IL, a hep-
atologist with seven years’ experience with ultrasound at
the time of the initial case. Second contrast-enhanced
ultrasound examination was performed to evaluate inter-
operator agreement in the subjects who agreed to it and
whose examination could be scheduled within 1 week after
the initial examination. This was carried out by M.T., a
hepatologist with more than eight years’ experience with
ultrasound.

Subsequent study

It was the final step of our study to investigate the
agreement and variation of THPE data. The ultrasound
observations were carried out for three different imaging
planes in one of the three phases, which provided the
enhancement findings closest to the fibrosis grade based on
the data from the main study. All the ultrasound examinations
were also performed by H.I.

Analysis of contrast-enhanced ultrasound data
Parenchymal enhancement

The initial review was performed by H.I. for the post-THPE
sonograms. Layer appearance was defined when the
parenchymal enhancement showed band-like structure
which appeared horizontally on the sonogram. Then the
findings were reviewed by two reviewers (T.S. and HK.,
hepatologists with 6 years’ experience with ultrasound)
who examined the inter-reviewer agreement with no prior
knowledge of the pathological data or any other informa-
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Chronic liver disease patientswho were scheduled
for contrast-enhanced ultrasound before obtaining
liver sample, N=161 (liver biopsy, N=159, liver
transplantation, N=2)

|

Inadequate liver samples, N=8

Healthy volunteersas controls, N=49

I Included participants, N=202 |

[N=148 |

|
| =56 |

Main study
(January 2008- August 2009)

Subsequent study
(August 2009- October 2010)

Contrast-enhanced US at three differentphases,
5-, 10-, and 15-minute, to classify and quantify
enhancement findings

Contrast-enhanced US at the best phase based
onthe data of the main study to investigate
the agreement and variation

Cirrhosis:
N=29

Controls: || FO: Ft: F2: F3:
N=33 N=4 || N=31 | N=26 | N=23

Cirrhosis:
N=6

Controls: | FO: || F1: F2: F3:
N=16 N=1 || N=6 || N=20 || N=7

Fig. 1 The main study (January 2008 to August 2009) classified and quantitated the enhancement findings and the subsequent study (August
2009 to October 2010) investigated agreements and variations in the findings

tion of the patients, and provided a final result for layer
appearances in this study by consensual decision-making.

Intensity analysis

The analysis was carried out using image analysing
software (ImagelLab-avi; Toshiba, Tokyo, Japan) with
reference to the methodology described in the literature
[8]. Two images, before and after IHPE, were prepared for

each subject and three round-shaped regions of interests
(ROIs, 10 mm in diameter) were placed manually and
longitudinally at the centre of each image, from 10 to
30 mm below the liver surface. The difference of signal
intensity (dB) before and after IHPE was calculated
(Fig. 2). Considering the variance caused by the measure-
ment processes, the average difference in signal intensities
obtained from three measurements was used as intensity

difference data.

Fig. 2 Contrast-enhanced images of a 56-year-old woman with
chronic hepatitis, in the 5-min phase. a Before instantaneous high-
power emission (IHPE): the liver parenchyma showed homogeneous
enhancement. Three regions of interests (ROls, white circles) were
placed longitudinally in the centre of the image from 10 to 30 mm

below the liver surface. b After IHPE: the liver parenchyma around
the liver surface appeared as a hypo-enhancement area because of the
breakdown of microbubbles by IHPE. The difference in signal intensity
(dB) between the two images was calculated and the average difference in
the signal intensities was defined as “intensity difference”
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Histological assessment

Liver samples were obtained within a week of the
ultrasound examination. Paraffin-embedded specimens
were stained with haematoxylin—eosin for assessment of
cell morphology and Azan stain for assessment of fibrosis.
Fibrosis grade and activity grade were assessed according
to the METAVIR scoring system by the consensus reading
of two expert hepatologists (F.I. and K.F., each with
pathological examination experience of more than 20 years).
Fibrosis was graded on a scale of 04 (F0, F1, F2, F3,
cirrhosis) and activity grade was scored on a scale of 0-3
(A0-1, A2, A3). In this study, fibrosis grade was also
evaluated quantitatively as a “fibrosis-ratio”; a digital image
(40%) of an Azan-stained specimen was loaded into the
image analysis software (Photoshop; Adobe systems, San
Jose, CA, USA), using an off-line personal computer, and
the collagen-fibre area, stained by aniline blue, and the
entire tissue area were measured as pixel numbers using
image binarisation techniques. The average ratio between
them obtained by three-time measurements was defined as
the fibrosis ratio (%) and the fibrosis ratio of controls was
defined as 0% for data analysis [10].

Statistical analysis

The Spearman rank correlation was used for the correlation
between discrete and continuous variables and Pearson’s

Table 1 Clinical and biochemical data of all subjects

correlation coefficient was used for the correlation among
continuous variables. The Chi-squared test was used to
compare the layer appearances among controls and patients
with chronic hepatitis and cirrhosis. The correlation
between the fibrosis ratio and the intensity difference data
at each phase in the main study and in the subsequent study
were compared using Fisher’s z-transformation. For the
comparison of other parameters in more than two groups,
analysis of variance with Scheffe post hoc test was used.
Receiver operating characteristic curves were applied to
determine the best cut-off values of the intensity difference
with the best sensitivity and specificity in discriminating
fibrosis stages. Diagnostic accuracy of the intensity
difference was assessed by areas under the receiver
operating characteristic curves (Az), 95% confidence
interval, sensitivity, specificity, positive and negative
predictive values, and efficiency for the prediction of
significant fibrosis. Intra- or inter-observer variability
and variations in intensity difference in the subsequent
study were calculated by the coefficient of variation
obtained by standard deviation/meanx100. Inter-operator
and inter-reviewer agreement was assessed by Kappa
value calculation. Agreement grade was defined as <0.2
for poor, 0.2-0.4 for moderate, 0.4-0.6 for fair, 0.6-0.8
for good and 0.8-1.0 for excellent. Probability values
below 0.05 were considered to be significant. All
statistical analyses were performed using the SPSS package
(version 17.0 J; SPSS, Chicago, IL, USA). Az values were
obtained using ROCKIT1.1B2.

Main study

Subsequent study

Age (years)

Gender (male/female)
BMI (kg/m?)

Presence of ascites (%)
AST (IU/L)

ALT (IUL)

Total bilirubin (mg/dL)
Albumin (g/dL)
Platelets (10%/L)

FIB4

Aetiology, HCV/HBV/AIH/PBC /NASH/
Alcohol/ Cryptogenic
Activity grade, A0-1/A2/A3

Grade of fibrosis, FO/F1/F2/F3/ Cirrhosis
Child-Pugh class, A/B/C

Controls, n=33
46+16 (26-82)
21/12

21.7+2.4 (16-26)
0 (0)

18.0£3.5 (13-24)
13.4+5.3 (9-30)
0.87+0.33 (0.4-1.3)
4.5+0.36 (3.9-5.0)
244+44 (163-340)
1.0+0.61 (0.4-2.6)

CLD, n=113 Controls, n=16 CLD, n=40

55+12 (23-78) 62+18 (29-86) 52+15 (24-74)
37/76 9/7 18/22

22.7+3.9 (16-37) 21.8+2.4 (17-25) 24.0+3.7 (16-35)
12 (11) 0(0) 2 (5)

54.8+51.4 (16-447) 19.9+5.5 (13-32) 71.4+53.5 (19-236)

61489 (10-867)
1.0+1.4 (0.4-15)
4.040.54 (1.7-5.4)
177+70 (44-428)
3.042.5 (0.40-15)
62/13/10/13/3/5/7

53/50/10
4/31/26/23/29
19/9/1

14.6+3.3 (10-19)
0.6+0.14 (0.5-0.8)
42403 (3.9-4.8)
227443 (162-336)
1.5+0.7 (0.5-3.0)

91.7x101 (16-526)
12+2.2 (0.7-1.8)
43+04 (32-52)
182£59 (48-320)
2.8£2.7 (0.7-16)
15/5/5/516/2/2

21/9/10
1/6/20/7/6
5/0/1

CLD, chronic liver disease; BMI, body mass index; AST, aspartate transaminase; ALT, alanine transaminase; FIB4, age x AST/(Platelet Count/
ALT?® ); HCV, hepatitis C virus; HBV, hepatitis B virus; AIH, autoimmune hepatitis; PBC, primary biliary cirrhosis; NASH, non-alcoholic

steatohepatitis
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