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using multiple fibrotic markers
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Aim: In order to evaluate and fudge a fibrotic stage of
patients with chronic hepatitis C, multivariate regression
analysis was performed using multiple fibrotic markers,

Methods: A total of 581 patlents from elght hepatology
units and institutes were diagnosed by needle blopsy as
having chronic liver disease caused by hepatitis C virus.
Twenty-three variables and their natural logarithmic transfor-
mation were employed in the multivariate analysis.

Results: Multivariate regression analysis finally obtained
the following function: z = 2.89 x in {type IV ccllagen 75) {ng/
mL) - 0.011 x {platelet count) (x10¥mm?) +0.79 xIn (total
blifrubin) (mgfdL} + 0.39 xIn (hyaluronic acld) (ug/}—1.87.
Median values of the fibrotic scare of F1 {n = 172), F2 {n = 80),

F3 {n = 37) and F4 {n = 16) were calculated as 1.00, 1.45, 2.82
and 3.83, respectively. Multiple regression coefficient and
coefficlent of determination were 0.56 and 0.320, respec-
tively. Validation with patient data from other institutions
demonstrated good reproducibility of the fibrotic score for
hepatitis C {FSC), showing 1.10 in F1 {n=156), 2.35 in F2
(n=73),3.16InF3 (n=36}and 3.58in F4 {(n =11}.

Conclusion: A concise multiple regression function using
four laboratory parameters successfully predicted pathologi-
cal fibrotic stage of patients with hepatitis C virus infection.

Key words: chronlc hepatitis, hepatitis C virus, liver
cirrhosis, liver fibrosis, multiple regression analysis, stage

INTRODUCTION

HEN HEPATITIS C virus (HCV)-related chronic

liver disease was found by biochemical and viro-
logical examination, peritoneoscopy and/or liver biopsy
can establish the definitive diagnosis of chronic hepati-
tis and liver cirthosis. Although these pathological pro-
cedures are reliable and informative both in diagnosis
and treatment, they sometimes require medical invasion
and financdial costs, including the risk of bleeding from
needle puncture, some pain experienced during the
examination, medical expenses and hospitalization fora
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few days. The pathological examination is, therefore,
rarely performed repeatedly in a short period of time,
even when disease activity is severe and progression
of liver disease is highly suspected. Recently, many
authors described the usefulness of ultrasonographic
elastography and magnetic resonance imaging technol-
ogy in the estimation of staging of chronic hepatitis and
cirrhosis.™ These ways of estimation using the imaging
apparatuses seem truly useful for current patients, but it
cannot evaluate and compare with past fibrotic states of
patients retrospectively. Moreover, the same apparatus
for elastometry will not be available for repeated mea-
surement for a follow-up examination, several years
later for example,

In spite of the accuracy of biopsy and of convenience
of elastography in chronic liver disease, clinical diagno-
sis based on biochemistry and hematology is still indis-
pensable for the daily practice of many patients with
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HCV-related liver disease. Recently, several studies were
published about estimation of hepatitis stages, using
one or more serum biomarkers. Discriminant functions
or multivariate analyses demonstrated that approxi-
mately 60-90% of patients with chronic hepatitis C
were correctly classified as mild hepatitis and severe
hepatitis with advanced fibrosis.>*¢ The usefulness of
the discriminant functions was, however, less valuable
up to the present time for a few reasons. First, these
functions were made for the purpose of discrimination
of severe hepatic fibrosis from mild fibrosis, and four
histological classifications (F1, F2, F3 and F4) were
selected in almost of the studies. Second, some studies
analyzed both hepatitis B virus and HCV infection,
although the significance and actual values of each liver
function test in the evaluation of the severity of liver
disease were not similar among each viral hepatitis and
alcoholic liver disease. Third, biochemical markers for
liver fibrosis (e.g. hyaluronic acid, type IV collagen,
procollagen III peptide)*’-** were not always induded in
those previous studies.

We tried to generate a function estimating fibrotic
stages of HCV-related chronic hepatitis, which were
objectively diagnosed by liver biopsy. The purpose of
this study is, therefore, to make a reliable multiple
regression function and to obtain practical coefficients
for significant variables also using fibrotic markers.

METHODS

Patients

TOTAL OF 605 Japanese patients with chronic
hepatitis C were recruited for the study from eight
hospitals in Japan: Toranomon Hospital, Hiroshima
University Hospital (K. Chayama, M.D.), Ehime Univer-
sity Hospital (M. Onji, M.D.}, Musashino Red Cross
Hospital (N. Izumi, M.D.), Shishu University Hospital
(E. Tanaka, M.D.}), Showa University Hospital (M.
Imawari, M.D.), Osaka University Hospital (T.
Takehara, M.D.) and Kagoshima University Hospital (H.
Tsubouchi, M.D.). Inclusion criteria for this study were:
(i) positive HCV antibody for more than 6 months; (ii)
persistent or intermittent elevation in aspartate amino-
transferase (AST)/alanine aminotransferase (ALT) levels;
and (iii) liver biopsy showing chronic hepatitis (F1, F2,
F3 or F4), We excluded those patients with overt alco~
holic liver disease or fatty liver, association of other
types of liver disease (e.g. hepatitis B, primary biliary
cirrhosis, autoimmune hepatitis), or those associated
with hepatocellular carcinoma or other malignancy.
Among the patients, 603 fulfilled the conditions for the

© 2013 The Japan Sodety of Hepatology
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study: complete demographic data, basic laboratory
data of hematology and biochemistry, required liver
biopsy specimens, and sufficient amount of frozen sera.
We also excluded an additional 22 patients with even-
tual histological diagnosis of FO stage.

Finally, a total of 581 patients who were diagnosed as
having chronic hepatitis or cirthosis (F1, F2, F3 or F4)
were analyzed for the following hematological, bio-
chemical and histopathological examination. There
were 305 males and 276 females aged 15-78 with a
median of 55 years,

All the patients presented written informed consentin
individual hospitals and medical centers, and the study
was approved by each ethical cormittee,

Hematological and biochemical examination

Hematological and standard biochemical evaluation
bad been performed in each medical institution; white
blood cell, red blood cell count, hemoglobin, platelet
count, total bilirubin, AST, ALT, AST/ALT ratio (AAR),
y-glutamyltransferase (GGT), total protein, albumin and
v-globulin, '

Special biochemical examinations including fibrotic
markers were carried out using stored frozen sera at
~20°C or lower o2-macroglobulin, haptoglobin
concentration, haptoglobin typing, apolipoprotein Al,
hyaluronic acid, tissue inhibitor of mattix metal-
loproteinase (TIMP)-1, TIMP-2, procollagen 1lI peptide
and type IV collagen 78,

Histological diagnosis of chronic hepatitis
and cirrhosis

All of the 581 cases fulfilled required standards of
histological evaluation: sufficient length of specimen,
hematoxylin-eosin staining and at least one specimen
with fiber staining. Four independent pathologists
(¥.T., J.E, F. K and T. R}, who were not informed of
patients’ background and laboratory features except for
age and sex, evaluated the 581 specimens regarding the
stages of fibrosis and activity. Pathological classification
of chronic hepatitis staging was based on Desmet et al.*°

Before judgment of histological staging of individual
spedmens, the pathologists discussed objective and
reproducible judgment of pathological diagnosis of
hepatitis. They made a panel for obvious criteria using
typical microscopic pictures for each stage, and it was
always referred to during the procedure of pathological
judgment. When inconsistent results were found in the
diagnosis of stage of hepatitis among the pathologists,
the final judgment was accepted as the majority rule
among them.
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Statistical analysis

Non-parametric procedures were employed for the
analysis of background characteristics and laboratory
data among patients in each stage, incuding Mann-
Whitney U-test, Kruskal-Wallis test and y>-test.

The normmality of the distribution of the data was
evaluated by Kolmogorov-Smimov one-sample test,
Because certain variables partly did not conform to a
normal distribution, natural logarithmic transformation
of bilirubin, AST, ALT, GGT, «2-macroglobulin, hyal-
uronic acid, type IV collagen 78 and TIMP-2 were also
analyzed in the following calculation, The natural loga-
rithmic transformation of the results yielded a normal
distribution or symmetrical distribution for all the
analyzed factors. After the procedures, the following
multiple regression analysis became rationally robust
against deviations from normal distribution. In order to
avoid introducing into the model any variables that
were mutually correlated, we checked the interaction
between all pairs of the variables by calculating variance
of inflation factors. Of the highly correlated variables,
less significant factors were removed from the viewpoint
of multicollinearity.

Multivariate regression analysis was performed using
305 patient data from Toranomon Hospital (training
dataset), to generate training data of predicting func-
tion, We used a stepwise method for selection of infor-
mative subsets of explanatory variables in the model.
Multiple regression coefficient and coefficient of deter-
mination are also taken into account in the selection of
variables. Next, we validated the obtained predictive
function using the remaining 276 patient data from the
other seven liver institutions (validation dataset).

A P-value of less than 0.05 with two-tailed test was
considered to be significant. Data analysis was per-
formed using the computer program SPSS version 19.%

For evaluation of the efficiency and usefulness of
obtained function for estimation of fibrosis, we com-
pared various fibrotic scores for hepatitis C, induding
AAR,® AST-to-platelet ratio index (APRI}),*? FIB-4" and
FibroTest.?

RESULTS

Pathological diagnosis

OUR PATHOLOGISTS INDEPENDENTLY judged
the fibrotic stages and inflammatory activity for 581
specimens of chronic hepatitis/cirrhosis caused by HCV.
A total of 328 patients (56.5%) had a fibrotic stage of
F1, 153 (26.3%) F2, 73 (12.6%) F3 and 27 (4.6%) F4.In

Fibrotic score of hepatitis C 1049

the training subgroup (n=305), judgment of F1 was
made in 172, F2 in 80, F3 in 37 and F4 in 16. In the
validation group (r = 276), judgment as F1 was made in
156, F2in 73, F3 in 36 and F4 in 11,

According to hepatitis activity classification, A0 was
found in nine patients (1.52%), Al in 350 (60.2%), A2
in 198 (34.1%) and A3 in 24 (4.1%).

Laboratory data of each hepatitis stage in
training group

There were 161 males and 144 females with a median
age of 54 years (range, 22~69), Laboratory data of the
305 patients in the training group are shown in Table 1.
Although several individual items were well correlated
with the severity of hepatic fibrosis, significant overlap
values were noted among F1 to F4 stages: platelet count,
GGT, y-globulin, hyaluronic acid and type IV collagen
78.

Regression function generated from training
patient group
After stepwise variable selection, multivariate regres-
sion analysis finally obtained the following function:
z=2.89xn (type IV collagen 78} (ng/mL)-0.011x
{platelet count) (x10°/mm®)+0,79xIn (total biliru-
bin} (ng/mL}+0.39 xIn (hyaluronic acid) (um/L)~
1.87. Median values of the fibrotic score of F1 (n=172),
F2 (n=80), F3 (n=37) and F4 stages (n=16) were
calculated as 1.00, 1.45, 2.82 and 3.83, respectively
(Fig. 1). The multiple regression coefficient and coeffi-
cient of determination were 0.56 and 0.32, respectively.
A 55-year-old man with F1 fibrotic stage (Fig, 2a)
showed serum type IV collagen concentration as 3.8 ng/
mL, platelet as 152 x 10° count/mm?, total bilirubin

. as 0.8 mg/dL and hyaluronic acid as 16 pg/L. The

regression function provided his fibrotic score as 1.16.
Another man aged 43 years had F3 fibrosis with severe
hepatitis activity of A3 on histological examination
(Fig. 2b). His type IV collagen was 11.0 ng/mL, platelet
162 x 10° count/mm?, total bilirubin 0.7 mg/dL and
hyaluronic acid 189 ug/l, and regression function cal-
culated his fibrotic score as 4.98,

Validation of discriminant function

Validation data of 276 patients (Table 2} were collected
from the other seven institutions in Japan. When apply-
ing the regression function for the validation set, the
fibrotic score for hepatitis C (FSC) demonstrated good
reproducibility, showing 1.10 in patients with chronic
hepatitis of F1 (n = 156), 2.35 in F2 (n =73}, 3.16 in F3
{n=36) and 3.58 in F4 (n=11) (Fig. 3). Although F4

© 2013 The Japan Society of Hepatology
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Table 1 Demography and laboratory data of 305 patients in training group

Fl1 (n=172) F2 (n=280) F3 (n=37) F4 {n=16)
Demography
Males : females 97:75 38:42 20:17 6:10
Age (median, range) 51 (22-69) 55 (29-68) 55 {27-69) 56.5 (29-65)
Laboratory data (median, range)
WBC (x10%/mm®) 4.7 (2.0-10.1) 4.3 (2.3-8.5) 4.5 (2.9-6.8) 4.7 (3.3-6.9)
Hemoglobin(g/dL) 14.6 (11.0-18.2) 14.4 (9.3-17.4) 14.6 (11.5-17.7) 14.55 (12.1-16.5)
Platelet (x10%/mm?) 183 (52-364) 161 {82-387) 131 (74-237) 124 (7.7-191)
Albumin (g/dL) 4.1(2.3-4.9) 4.0 (3.5-4.5) 3.9 (3.1-4.6) 3.8 (3.3-4.3)
Bilirubin (mg/dL) 0.8 (0.2-1.9) 0.7 (0.3-1.7) 0.9 (0.4-7.5) 0.8 (0.5-7.4)
AST (IU/L) 42 (16-386) 61 {16-332) 63 (13-238) 71 {30-160)
ALT (TU/L) 60.5 (12-1664) 84.5 (10-647) 108 (27-415) 90.5 (36-264)
+GTP (IU/L) 40 (7-383) 48 (10-262) 54 (13~209) 58 (21-195)
y-Globulin (g/dL) 1.47 (0.58-3.40) 1.61 (1.02-2.41) 1.69 (0.66-2.64) 1.79 (1.22-2.73)
v-Globulin (%) 19.4 (10.0-40.5) 20.9 (14.0-28.3) 21.3 (8.1-30.4) 22.7 (16.5-36.9)
o2-Macroglobulin (mg/dL) 269 (123-505) 335 (154-551) 369 (183-627) 317 (207-511)
Haptoglobin {mg/dL) 94.5 (<5-265) 75.5 (<5-263) 56 (<5-2031) 75 (30-142)
Apolipoprotein Al (mg/dL) 132 (71-209) 131 (73-207) 124 (98-166) 121 (83-153)
Hyaluronic acid (ug/L) 25 (<5-407) 41.5 (<5~263) 71 (<5-326) 89,5 (5-246)
TIMP-1 (ng/mL) 165 (73-291) 173 (97-302) 182 (126-308) 192.5 (128-260)
TIMP-2 {ng/mL) 77.5 (31-210) 80 (34-307) 76 (46-143) 78 (58-110)
Procollagen TiI peptide (U/mL) 0.75 (0.47-1.50) 0.805 (0.61-1.70) 0.86 (0.53-1.50) 1.05 (0.66-1.60)
Type IV collagen 7S (ng/mi) 4.0 (1.7-73) 4.3 (2.1-11.0) 5.2 (3.2-11.0) 5.8 (4.3-9.4)

1-GTP, y-glutamy! transpeptidase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TIMP, tissue inhibitor of matrix

metalloproteinase; WBC, white blood cell.

fibrotic stage consisted of only 11 patients and the score
3.58 was regarded as a rather low value, the scores of
other stages of fibrosis were concordant with histologi-
cal fibrosis.

Fibrosis score of
hepatitis C
3.83
282 T
5 ol
4 1.00
3 v
2 I ]
1 ' L
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.-
-
F1 F2 F3 F4 Histological
N=172 80 37 17 diagnosis

Figure 1 Box and whisker plots of fibrotic score of each group
of histological fibrosis in the training dataset. Fibrotic score of
hepatitis C (FSC) was generated by the function, z=2.89 xIn
(type IV collagen 78) (ng/mL)-0.011 X (platelet count)
(x10%/mm?) + 0.79 x In {total bilirubin) (mg/dL}+0.39 X In
(hyaluronic acid) (ug/L) - 1.87.
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Comparisons of efficacy with various
fibrotic scores (Fig. 4)

In order to evaluate the efficacy and usefulness of the
obtained FSC, we compared with previously reported
fibrotic scores using training data. AAR, APRI, FIB-4 and
FibroTest showed only slight correlation with actual his-
tological stage. APRI and FIB-4 demonstrated increasing
trends of the score associated with histological fibrosis,
but significant overlapping scores were found through
Fl to F4, Spearman’s correlation coefficients of AAR,
APRI, FIB-4 and FibroTest were 0.021 (P =0.707), 0.462
(P<0.001), 0.440 (P<0.001) and 0.415 (P<0.001),
respectively, Our FSC showed Spearman’s correlation
coefficient of 0.572 (P < 0.001), and was of much higher
value than the others.

DISCUSSION

ECOGNITION OF SEVERITY of chronic hepatitis is

essential in managing patients with chronic HCV
infection; estimation of length of infection, existence of
any previous hepatitis activity, presumption of current
fibrotic stage, and prediction of future fibrotic progres-
sion and hepatocarcinogenesis. Differential diagnosis of
cirrhosis from chronic hepatitis is especially important
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Figure 2 Case presentations of the training set. (a) A 55-year-old man with F1 fibrosis. Final regression function provided his
fibrotic score as 1.16. (b) A 43-year-old man with F3 fibrosis with severe hepatitis activity. His regression coefficient was calculated
as 4.98 (silver stain, x40).

in the evaluation of chronic HCV infection. Identifica- Recently, non-invasive estimation of severity of liver
tion of liver cirthosis often leads to an important change  fibrosis has been reported in patients with HCV.-related
in management of the patients: needs for fiberscopic  chronic hepatitis.>* However, these studies were piin-
examination for esophageal varices, ultrasonographic cipally aimed at differentiation of advanced fibrotic
exploration for the association of liver cancer, and pre-  stages of F3 or F4 from mild fibrotic stages of F1 or F2.
diction of hepatic decompensation. Those discriminative functions were insufficent to

© 2013 The Japan Society of Hepatology
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Table 2 Demography and Jaboratory data of 276 patients in validation group

Hepatology Research 2014; 44: 1047-1055

F1 (n=156) F2 (n=73) F3 (n=36) F4 (n=11)
Demography
Males : females 83:73 42:31 13:23 6:5
Age {median, range) 55 (15-74) 58 (32-77) 62.5 (30-78) 51 (38-73)
Laboratory data (median, range)
WBC (x10%/mm?) 5.1(2.1-10.5) 4.8 (2.6-9.0) 4.85 (2.3-14.2) 3.9 (3.2-6.0)
Hemoglobin (g/dL) 14.2 (8.9-17.7) 14.4 (11.8-17.4) 14.1 (10.1-16.4) 13.6 (8.9-16.3)
Platelet (x10°/mm?®) 183 (59-440) 153 (80-265) 136 (64-348) 135 (79-153)
Albumin (g/dL) 4.3 (3.1-5.3) 4.3 (3.3-5.2) 4.05 (3.0-5.5) 3.9 (3.0-4.7)
Bilirubin (mg/dL}) 0.7 (0.2-8.7) 0.7 (0.2-1.7) 0.8 (0.2-2.5) 0.8 (0.4-11.0)
AST (IU/L) 35 (11-1390) 49 (19-183) 80 (20-190) 96 (29-257)
ALT (JU/L) 49 (11-1635) 62 (12-575) 84 (14-218) 115 (29-303)
+GTP (IU/L) 35 (11~600) 52 (10-497) 51 (14-236) 112 (17-312)
y-Globulin (g/dL) 1.47 (0.70-2.14) 1.60 (0.80-2.37) 1.71 (0.63-2.62) 2.19 (1.70-2.82)
¥Globulin (%) 19.5 (9.2-26.4) 20.8 (10.8-30.8) 22.4 (9.5-29.9) 27.4 (21.8-35.3)
a2-Macroglobulin (mg/dL) 271.5 (126-572) 381 (172-573) 405.5 (196-594) 468 (242-655)
Haptoglobin (mg/dL) 95 (<5-305) 80 (<5-223) 63.5 (<5-192) 65 (<5-130)
Apolipoprotein A1 (mg/dL) 126 (45-198) 127 (63-191) 116 (46-172) 108 (62-171)
Hyaluronic acid (pg/L) 37.5 (<5-1260) 68 (5-1000) 140.5 (23-2610) 159 (33-364)
TIMP-1 (ng/mL) 157.5 (77-301) 172 (89-355) 188.5 (99-430) 192 (112-320)
TIMP-2 (ng/mL) 70 (21-294) 73 (21-207) 89 (27-280) 76 (36-120)
Procollagen 11 peptide (U/mL) 0.73 (0.52-8.30) 0.81 (0.53-1.60) 1.00 (0.63~1.90) 1.00 (0.68-1.60)
Type IV collagen 7$ (ng/ml) 3.9(1.2-12.0) 4.5 (2.3-9.9) 5.8 (2.8-16.0) 6.1 (4.6-10.0}

v-GTP, y-glutamyl transpeptidase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TIMP, tissue inhibitor of matcix

metalloproteinase; WBC, white blood cell.

recognize the stepwise progression of viral hepatitis
from F1 through F4. This dichotomy (mild or severe) of
chronic hepatitis C seemed less valuable in the study of
disease progression, disease control abilities of antiviral
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Figure 3 Box and whisker plots of fibrotic score of each group

of histological fibrosis in the validation dataset. Fibrotic

score of hepatitis C (FSC) was generated by the function,

z=2.89 x In (type IV collagen 75) (ng/mL} ~ 0.011 x (platelet

count) (X20%mm?) +0.79xIn (total bilirubin) {ng/mL)+
0.39 % In (hyaluronic acid) (ug/L) —1.87.

Histologlcal
diagnosis
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drugs and estimation of histological improvement after
anti-inflammatory drugs. A histology-oriented, practical
and reliable formula is therefore required for the diag-
nosis and investigation of chronic hepatitis C.

This study was aimed to establish non-invasive evalu-
ation and calculation of liver fibrosis for patients with
chronic HCV infection. Although it was retrospectively
performed as a multicenter study of eight institutions,
judgment of histological diagnosis was independently
performed by four pathologists in the other hospital,
informed of nothing except for the patient’s age, sex and
positive HCV infection, Objective judgment of the his-
tological staging and grading in sufficient biopsy speci-
mens could be obtained.

As many as 581 patients with chronic hepatitis C were
analyzed in this study, who had been diagnosed as
having chronic hepatitis or cirrthosis by liver biopsy
performed in experienced liver units in Japan. To obtain
the most suitable equation approximating histological
fibrotic stage, multivariate analysis was performed
using two demographic parameters (age and sex) and
21 hematological and biochemical markers with or
without logarithmic transformation. They included
many kinds of fibrotic markers: a2-macroglobulin, hap-
toglobin concentration, haptoglobin typing, apolipo-
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Figure 4 Previously published fibrotic scores: (a) aspartate aminotransferase (AST}/alanine aminotransferase (ALT) ratio (AAR),®
(b} AST-to-platelet ratio index {APRI}, calculated by AST/ (upper limit of normal of AST) / (platelet count [x10°/L])x 100.
(<) FIB-4 score, calculated by age X AST [IU/L] / (platelet count {x10°/L} x ALT [IU/L]**).*% {d) FibroTest score regression coef-
ficient was: Z=4.467 X log'® {o2-macroglobulin [g/L]) — 1.357 x log" (haptogiobin g/L]} + 1.017 x log® [y-glutamyltransferase
[GGT) {IU/L]) + 0.0281 x (age [years]) +1.737 x log™® (bilirubin jum/L]) - 1.184 x log®® {apolipoprotein Al [g/L]) + 0.301 X {sex

[female = O, male= 1]) ~ 5.54.°

protein A1l, hyaluronic acid, TIMP-1, TIMP-2, pro-
collagen III peptide and type IV collagen 78. Multiple
regression analysis finally generated a first-degree poly-
nomial function consisting of four variables: type IV
collagen 7§, platelet count, bilirubin and hyaluronic
acid. A constant numeral (~1.87) was finally adjusted in
the regression equation in order to obtain fitted figures
for fibrotic stages of F1, F2, F3 and F4. From the mag-
pitude of the standardized partial regression coefficient
of individual variable in the function, In {type IV colla-
gen 7S} demonstrated the most potent contribution
toward the prediction of liver fibrosis. Platelet count and
In (bilirubin) proved to be the second and third distinc-
tive power in the model, respectively.

The obtained figure of FSC was generated to imitate
actual “F factor” of histological staging, FSC was suffi-
ciently fitted to actual fibrotic stages with certain over-
lapping as was usually found in histological ambiguity
judged by pathologists. Because judgment of fibrosis in
chronic hepatitis often shows a transitional histological
staging, pathological examination could not always
achieve a clear-cut diagnosis discriminating F1, ¥2, F3 or
F4. Considering the limitation of pathological difficulty
in differentiation of the four continuous disease entities,
the obtained regression function showed satisfactory
high accuracy rates in the prediction of liver disease
severity. FSC can provide one or two decimal places (e.g.
2.4 or 2.46) and the utility of the score is possibly higher
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