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Description
Technical Field

[0001] The present invention relates to a method for determining the presence of a symptom of a hepatic disease. In
addition, the present invention relates to a method for discriminating between nonalcoholic fatty liver (NAFL) and non-
alcoholic steatohepatitis (NASH), and a method for determining the presence of hepatic fibrosis.

Background Art

[0002] Nonalcoholic fatty liver disease (NAFLD) is a hepatic disease closely relating to lifestyle diseases including
diabetes and obesity. Along with the recent increase of the number of individuals affected with a lifestyle disease, the
number of NAFLD patients is increasing in the world. NAFLD ranges from nonalcoholic fatty liver (NAFL) with a good
prognosis to nonalcoholic steatohepatitis (NASH) with a poor prognosis. NASH is known to cause inflammation, degen-
eration or hepatocellular necrosis, or fibrosis. When NASH has progressed, hepatic cirrhosis or liver cancer may be
caused. In addition, the number of NASH patients is recently increasing. Thus, diagnosis of NASH and suitable treatment
thereof are strongly required.

Citation List
Non Patent Literature
[0003]

Non Patent Literature 1: Poynard, T. et al. Diagnostic value of biochemical markers (NashTest) for the prediction
of non alcoholo steato hepatitis in patients with non-alcoholic fatty liver disease. BMC Gastroenterol. 6, 34 (2006).
Non Patent Literature 2: Younossi, Z. M. et al. A novel diagnostic biomarker panel for obesity-related nonalcoholic
steatohepatitis (NASH). Obes. Surg. 18, 1430-7 (2008).

Non Patent Literature 3: Sumida, Y. et al. A simple clinical scoring system using ferritin, fasting insulin, and type IV
collagen 7S for predicting steatohepatitis in nonalcoholic fatty liver disease. J. Gastroenterol. 46, 257-68 (2011).

Summary of Invention
Technical Problem

[0004] Currently, only histopathology through a liver biopsy is approved in the clinical practice guidelines (Evidence-
based Clinical Practice Guidelines for NAFLD/NASH 2014, edited by The Japanese Society of Gastroenterology, Nan-
kodo Co., Ltd., 2014) as a method for definitive diagnosis of NASH. A liver biopsy is a highly invasive technique, in which
a liver tissue is sampled by puncturing. Since a liver biopsy typically requires hospitalization and high cost, for example,
a liver biopsy is not applied in many cases even when an individual is suspected to be affected with NASH. Thus, a liver
biopsy is not an adequate method for diagnosing many patients. Because of such a circumstance, development of a
diagnosis method (determination method) with a noninvasive diagnostic marker for NASH (a marker for diagnosing
NASH) without need of a liver biopsy has been looked forward to.

[0005] Hepatic fibrosis, one of manifestations of NASH, has a large impact on a prognosis of NASH (J Hepatol. 2005
Jan; 42 (1): 132-8), and thus it is important to determine the presence of hepatic fibrosis in diagnosis and treatment of
NASH. Currently, a liver biopsy is needed for definitive diagnosis also in determination of the presence or absence of
hepatic fibrosis or evaluation of the degree of progression thereof. Because of such a circumstance, development of a
method for determining the presence of NASH with hepatic fibrosis and a technique for evaluating the degree of pro-
gression thereof also has been looked forward to.

[0006] Many noninvasive diagnostic markers for NASH have been previously reported. In the current clinical practice
guidelines, "steatosis, inflammation, hepatocyte disorder (ballooning degeneration)" are listed as the features of NASH.
In addition, NASH includes cases with hepatic fibrosis. For diagnosis of NAFL-NASH, Matteoni classification (Matteoni,
C., Younossi, Z. & Gramlich, T. Nonalcoholic fatty liver disease: a spectrum of clinical and pathological severity. Gas-
troenterology 1413-1419 (1999).) based on pathological findings from such a liver biopsy is widely used. Most of the
existing diagnosis methods for NASH are based on such symptoms characteristic to NASH, and use combination of
markers for inflammation, markers for hepatocyte disorder, markers for fibrosis, and so on. Among the existing markers,
markers for which the true diagnostic accuracy has been confirmed through a verification based on independent patient
groups are only NashTest (Non Patent Literature 1), NASH Diagnostics (Non Patent Literature 2), and NAFIC score
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(Non Patent Literature 3). In general, the diagnostic accuracy for NASH is indicated by an area under a receiver operating
characteristic curve (ROC) (area under the Receiver Operating Characteristic Curve: AUROC) of the sensitivity and
specificity with respect to how accurately NASH patients can be diagnosed among NAFLD patients. The values of
AUROC of NAFL-NASH diagnosis (diagnosis based on pathological findings) for learning/verification data in the above-
mentioned three existing diagnosis methods are 0.69/0.80, 0.91/0.70, and 0.85/0.78, respectively. These diagnosis
methods are not approved as being applicable to definitive diagnosis for NASH in the current clinical practice guidelines,
and a still higher diagnostic accuracy is required to provide an alternative to definitive diagnosis through a liver biopsy.
[0007] The present invention was made in view of the above-described circumstances, and an object of the present
invention is to provide a noninvasive method for determining the disease type or determining the presence of a symptom
of a hepatic disease such as nonalcoholic fatty liver disease with a higher diagnostic accuracy.

Solution to Problem

[0008] The presentinventors diligently studied, and found that use of a group of marker molecules biologically controlled
by each other enables determination of the presence of a symptom of a hepatic disease such as nonalcoholic fatty liver
disease in a noninvasive method with a diagnostic accuracy higher than those of conventional methods, and thus
completed the present invention.

[0009] Specifically, provided is a method comprising:

(1) a step of measuring the quantity of a marker molecule contained in blood collected from a subject, wherein the
marker molecule to be measured is

(A) at least one marker molecule in any one group of the following Group 1, the following Group 2, the following
Group 3, and the following Group 4:

Group 1 consisting of PROS1, CLU, ANG, APOC3, APOD, CFHR1, cortisol, EGFR, HPN, IGFBP3, IL1B,
IL23A, MET, MMP10, tetranectin, TTR, VDBP, and VEGFR-2,

Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S, ALB, AFP, AXL, CCL19, CGB, CSF1, FAS,
Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40,

Group 3 consisting of AST, PSAT, LEP, ICAM1, CK-18, GSTA1, ALT, INSIVD, INSMAP 6Ckine, AGT, CRP,
CXCL10, FABP4, G6PI, HSP-60, P3NP, and testosterone, and

Group 4 consisting of AREG, BDNF, CD40-L, EREG, FGF2, HBEGF, IGFBP2, MMP9, PAI-1, PDGFB,
PLGF, SAP, TGFA, TGFB1, THBS1, and VTN,

or,

(B) at least one marker molecule selected from one of two groups selected from the Group 1, the Group 2, the
Group 3, and the Group 4 and at least one marker molecule selected from the other;

(2) a step of determining an index value from a normalized score calculated based on the quantities of the marker
molecules belonging to the same group; and

(3) a step of determining that the subject is possibly affected with nonalcoholic steatohepatitis (NASH) or that the
subject possibly has a symptom of hepatic fibrosis by comparing the index value with a reference value.

[0010] More specifically, the present invention relates to the following.

[11 A method for discriminating between nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH),
the method comprising:

(1) a step of measuring the quantities of marker molecules contained in blood collected from a subject, wherein
the marker molecules to be measured are

(A\) at least two marker molecules selected from Group 1 consisting of PROS1, CLU, ANG, APOC3, APOD,
CFHRA1, cortisol, EGFR, HPN, IGFBP3, IL1B, IL23A, MET, MMP10, tetranectin, TTR, VDBP, and VEGFR-2,
at least two marker molecules selected from Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S,
ALB, AFP, AXL, CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40,

at leasttwo marker molecules selected from Group 3 consisting of AST, PSAT, LEP, ICAM1, CK-18, GSTA1,
ALT, INS'VD INSMAP 6Ckine, AGT, CRP, CXCL10, FABP4, G6PI, HSP-60, P3NP, and testosterone,

or
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at least two marker molecules selected from Group 4 consisting of AREG, BDNF, CD40-L, EREG, FGF2,
HBEGF, IGFBP2, MMP9, PAI-1, PDGFB, PLGF, SAP, TGFA, TGFB1, THBS1, and VTN,

or,

(B) at least two marker molecules selected from one of two groups selected from the Group 1, the Group
2, the Group 3, and the Group 4 and at least two marker molecules selected from the other;

(2) a step of determining an index value from a normalized score calculated based on the quantities of the

marker molecules, wherein the normalized score based on the quantities of the marker molecules belonging to
the same group is calculated by using the following formula 1:

N 1

o)

1
T NLi1+exp

i=1

M

1 (mean(m?"‘“” ) > mean(mM4* L))

ai =
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes the number of marker molecules; m; denotes the quantity
of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of the quantity of each marker molecule for patients affected with NASH; and mean
(m;NAFL) denotes a predetermined mean of the quantity of each marker molecule for patients affected with
NAFL, and,

in the case that the marker molecules correspond to the (A), the index value is the normalized score, and

in the case that the marker molecules correspond to the (B), the index value is calculated from normalized
scores for the two groups; and

(3) a step of determining that the subject is affected with or possibly affected with NASH in the case that the
index value is larger than a reference value.

[2] The method according to the above [1], wherein, in the case of the (B), the index value is calculated from
normalized scores for the two groups by using a linear equation or a nonlinear equation.

[3] A method for discriminating between nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH),
the method comprising:

(1) a step of measuring the quantities of marker molecules contained in blood collected from a subject, wherein
the marker molecules to be measured are

(A\) at least two marker molecules selected from Group 1 consisting of PROS1, CLU, ANG, APOC3, APOD,
CFHRA1, cortisol, EGFR, HPN, IGFBP3, IL1B, IL23A, MET, MMP10, tetranectin, TTR, VDBP, and VEGFR-2,
at least two marker molecules selected from Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S,
ALB, AFP, AXL, CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40,

at leasttwo marker molecules selected from Group 3 consisting of AST, PSAT, LEP, ICAM1, CK-18, GSTA1,
ALT, INSVD, INSMAP  6Ckine, AGT, CRP, CXCL10, FABP4, G6PI, HSP-60, P3NP, and testosterone,

or

at least two marker molecules selected from Group 4 consisting of AREG, BDNF, CD40-L, EREG, FGF2,
HBEGF, IGFBP2, MMP9, PAI-1, PDGFB, PLGF, SAP, TGFA, TGFB1, THBS 1, and VTN,

or

(B) at least two marker molecules selected from one of two groups selected from the Group 1, the Group
2, the Group 3, and the Group 4 and at least two marker molecules selected from the other;
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(2) a step of determining an index value from a normalized score calculated based on the quantities of the

marker molecules, wherein the normalized score based on the quantities of the marker molecules belonging to
the same group is calculated by using the following formula 1:

1

N
1

M= -—Z _ m; — mean(mi))
N s 1+ exp( a; X sd(m,)

1 (mean(m?’“"' ) > meﬂn(meFL))

o =
l -1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes the number of marker molecules; m; denotes the quantity
of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of the quantity of each marker molecule for patients affected with NASH; and mean
(m;NAFL) denotes a predetermined mean of the quantity of each marker molecule for patients affected with
NAFL, and,

in the case that the marker molecules correspond to the (A), the index value is the normalized score, and

in the case that the marker molecules correspond to the (B), the index value is calculated from normalized
scores for the two groups by using a method with an equation for mean calculation, a method with a linear
regression equation, a method with a linear discriminant, a method with a logistic regression equation, a method
with a nonlinear equation for mean calculation, a method with a nonlinear regression equation, a method with
a nonlinear discriminant, or a method with a nonlinear logistic regression equation; and

(3) a step of determining that the subject is affected with or possibly affected with NASH in the case that the
index value is larger than a reference value.

[4] The method according to any one of the above [1] to [3], wherein, in the case of the (B), the index value is
calculated from normalized scores for the two groups by using the following formula 2, as a method with a logistic
regression equation:

I=a; x M, + a; x My, (formula 2)

wherein | denotes an index value; M 4 and M, denote a normalized score for one of the two groups and a normalized
score for the other, respectively; and a; and a, each denote a constant determined in logistic regression analysis.
[5] The method according to any one of the above [1] to [3], wherein, in the case of the (B), the index value is
calculated from normalized scores for the two groups by using any one of the following Decision trees 1 to 6, as a
method with a nonlinear discriminant:

Decision tree 1: in the case that the marker molecules are selected from the Group 1 and Group 2, if M1, >
0.476, then | = 2, if M1, < 0.476 and M2, > 0.466, then | = 1, and if M1, < 0.476 and M2, < 0.466, then | = 0;
Decision tree 2: in the case that the marker molecules are selected from the Group 1 and Group 3, if M3, >
0.409 and M1, > 0.45, then | = 2, if M3, > 0.409 and M1, < 0.45, then | = 1, and if M3, < 0.409, then | = 0;

Decision tree 3: in the case that the marker molecules are selected from the Group 1 and Group 4, if M4, >
0.547, then | = 2, if M4, < 0.547 and M1, > 0.468, then | = 1, and if M4, < 0.547 and M1, < 0.468, then | = 0;
Decision tree 4: in the case that the marker molecules are selected from the Group 2 and Group 3, if M3, >
0.409 and M2, > 0.412, then | = 2, if M3, > 0.409 and M2, < 0.412, then | = 1, and if M3, < 0.409, then | = 0;
Decision tree 5: in the case that the marker molecules are selected from the Group 2 and Group 4, if M4, >
0.547, then | = 2, if M4, < 0.547 and M2, > 0.413, then | = 1, and if M4, < 0.547 and M2, < 0.413, then | = 0; and
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Decision tree 6: in the case that the marker molecules are selected from the Group 3 and Group 4, if M3, >
0.409, then | = 2, if M3, < 0.409 and M4, > 0.588, then | = 1, and if M3, < 0.409 and M4, < 0.588, then | = 0,

wherein | denotes an index value; and M1,, M2,, M3,, and M4, denote normalized scores for the Group 1, Group
2, Group 3, and Group 4, respectively.

[6] The method according to any one of the above [1] to [3], wherein, in the case of the (A), the marker molecules
are PROS1 and CLU, each belonging to the Group 1.

[7] The method according to any one of the above [1] to [3], wherein, in the case of the (A), the marker molecules
are VCAM1 and HA; VCAM1 and CTSD; VCAM1 and COL4; VCAM1 and COL4-7S; HA and COL4-7S; HA and
CTSD; HA and COL4; CTSD and COL4; or CTSD and COL4-7S, each belonging to the Group 2.

[8] The method according to any one of the above [1] to [3], wherein, in the case of the (A), the marker molecules
are AST and PSAT; AST and LEP; AST and ICAM1; AST, PSAT, and LEP; AST, PSAT, and ICAM1; AST, LEP,
and CK-18; AST, ICAM1, and GSTA1; or AST, PSAT, and 6Ckine, each belonging to the Group 3.

[9] The method according to any one of the above [1] to [5], wherein, in the case of combination of the Group 1 and
the Group 3 in the (B), the marker molecules selected from the Group 1 are PROS1 and CLU each belonging to
the Group 1, and the marker molecules selected from the Group 3 are AST and PSAT; AST and LEP; AST and
ICAM1; AST, PSAT, and LEP; AST, PSAT, and ICAM1; AST, LEP, and CK-18; AST, ICAM1, and GSTA1; or AST,
PSAT, and 6Ckine.

[10] A method for determining the presence of hepatic fibrosis, the method comprising:

a step of measuring the quantities or quantity of marker molecules or a marker molecule contained in blood
collected from a subject, wherein the marker molecules or marker molecule to be measured are/is at least two
marker molecules selected from Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S, ALB, AFP, AXL,
CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40, or VCAM1;

a step of determining that the subject has or possibly has a symptom of hepatic fibrosis in the case that a
normalized score calculated based on the quantities or quantity of the marker molecules or maker molecule is
larger than a reference value, wherein the normalized score is calculated by using the following formula 1:

1

N
1

M = ——Z _ m; — mean(m,-))
N i=1 1+ exp( @i x sd(m;)

1 (mean(mfm”) > mean(mN4* L))

o =
L -1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes the number of marker molecules; m; denotes the quantity
of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of the quantity of each marker molecule for patients affected with NASH; and mean
(m;NAFL) denotes a predetermined mean of the quantity of each marker molecule for patients affected with NAFL.

[11] The method for determining the presence of hepatic fibrosis according to the above [10], wherein

the marker molecules or marker molecule aref/is VCAM1, HA, CTSD, COL4, COL4-7S, ALB, AFP, AXL, CCL19,
CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40; VCAM1; VCAM1 and HA; VCAM1 and
CTSD; VCAM1 and COL4;VCAM1 and COL4-7S; HAand CTSD; CTSD and COL4; HA and COL4; HA and COL4-7S;
or CTSD and COL4-7S.

[12] The method according to the above [10] or [11], wherein determination of the presence of hepatic fibrosis is
based on discrimination between symptoms of Type-1 to Type-3 and a symptom of Type-4 in Matteoni classification,
or discrimination between a symptom of Stage 0, Stage 1, or Stage 2 and a symptom of Stage 3 or Stage 4 in Stages
of fibrosis.
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[13] A method for determining the degree of progression of a symptom of a hepatic disease, the method comprising:

a step of measuring the quantity or quantities of a marker molecule or marker molecules contained in blood
collected from a subject, wherein the marker molecule or marker molecules to be measured is/are VCAM1;
VCAM1 and HA; HA and COL4; VCAM1 and COL4; HA and COL4-7S; or VCAM1 and COL4-7S; and

astep of determining that the degree of progression of hepatic fibrosis, the degree of progression of hepatocellular
ballooning degeneration, or the degree of progression of hepatic inflammation in the subject is higher or possibly
higher as a normalized score calculated based on the quantity or quantities of the marker molecule or molecules
is higher, wherein the normalized score is calculated by using the following formula 1:

1

N
1

M= —Z omy— mean(mi))
N;=1 1 +exp( a; X sd(m;)

1 (mean(mf;"‘“”) > mean(m?MFL))

a; =
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes the number of marker molecules; m; denotes the quantity
of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of the quantity of each marker molecule in patients presenting with NASH; and mean
(MNAFLY denotes a predetermined mean of the quantity of each marker molecule in patients presenting with
NAFL.

[14] The method according to [13], wherein the marker molecule or marker molecules to be measured is/are VCAM1;
VCAM1 and HA; VCAM1 and COL4; HA and COL4-7S; or VCAM1 and COL4-7S.

[15] A method for determining the degree of progression of a symptom of nonalcoholic fatty liver disease (NAFLD),
the method comprising:

a step of measuring the quantity or quantities of a marker molecule or marker molecules contained in blood
collected from a subject, wherein the marker molecule or marker molecules to be measured is/are VCAM1;
VCAM1 and HA; HA and COL4; VCAM1 and COL4; HA and COL4-7S; or VCAM1 and COL4-7S; and

a step of determining that the degree of progression of hepatic fibrosis, the degree of progression of the activity
of nonalcoholic fatty liver disease, the degree of progression of hepatocellular ballooning degeneration, or the
degree of progression of hepatic inflammation in the subject is higher or possibly higher as a normalized score
calculated based on the quantity or quantities of the marker molecule or molecules is higher, wherein the
normalized score is calculated by using the following formula 1:
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1

N
1

M= —-Z | _ m; — mean(mi))
N 1+exp ( Fi X = sd(my)

1 (1nean(mf“'ASH ) > mean(mf‘uﬂ))

a; =
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes the number of marker molecules; m; denotes the quantity
of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of the quantity of each marker molecule in patients presenting with NASH; and mean
(mNAFL) denotes a predetermined mean of the quantity of each marker molecule in patients presenting with
NAFL.

[16] The method according to [15], wherein the marker molecule or marker molecules to be measured is/are VCAM1;
VCAM1 and HA; VCAM1 and COL4; HA and COL4-7S; or VCAM1 and COL4-7S.
[17] A kit for use in the method according to any one of the above [1] to [16], the kit comprising:

a reagent for detecting the marker molecule or marker molecules; and
an instruction for performing the method.

[18] A method for discriminating between nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH),
the method comprising:

a step of measuring the quantity of VCAM1 contained in blood collected from a subject; and
a step of determining that the subject is affected with or possibly affected with NASH in the case that the quantity
of VCAM1 is larger than a reference value.

[19] A method for determining the presence of hepatic fibrosis, the method comprising:

a step of measuring the quantity of VCAM1 contained in blood collected from a subject; and
a step of determining that the subject has or possibly has a symptom of hepatic fibrosis in the case that the
quantity of VCAM1 is larger than a reference value.

[20] A method for determining the degree of progression of a symptom of a hepatic disease, the method comprising:

a step of measuring the quantity of VCAM1 contained in blood collected from a subject; and

astep of determining that the degree of progression of hepatic fibrosis, the degree of progression of hepatocellular
ballooning degeneration, or the degree of progression of hepatic inflammation in the subject is higher or possibly
higher as the quantity of VCAM1 is larger.

[21] A method for determining the degree of progression of a symptom of nonalcoholic fatty liver disease (NAFLD),
the method comprising:

a step of measuring the quantity of VCAM1 contained in blood collected from a subject; and

a step of determining that the degree of hepatic fibrosis, the degree of progression of the activity of nonalcoholic
fatty liver disease, the degree of progression of hepatocellular ballooning degeneration, or the degree of pro-
gression of hepatic inflammation in the subject is higher or possibly higher as the quantity of VCAM1 is larger.

[22] A kit for use in the method according to any one of the above [18] to [21], the kit comprising:
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a reagent for detecting VCAM 1.

[23] A program for use in the method according to any one of the above [1] to [16], wherein the program allows a
computer to execute:

a normalization step of calculating a normalized score or normalized scores from measurement data on the
quantity or quantities of the marker molecule or marker molecules contained in blood collected from a subject
by using the formula 1 and then determining an index value from the normalized score or normalized scores
calculated;

a comparison step of comparing the index value determined with a reference value; and

a determination step of determining whether the subject has a symptom of a hepatic disease based on a result
of the comparison.

[24] A program for use in the method according to any one of the above [18] to [21], wherein the program allows a
computer to execute:

a comparison step of comparing the quantity of VCAM1 contained in blood collected from a subject with a
reference value; and

a determination step of determining whether the subject has a symptom of a hepatic disease based on a result
of the comparison.

[25] The program according to the above [23] or [24], wherein the program allows a computer to further execute an
acquisition step of acquiring measurement data on the quantity or quantities of the marker molecule or marker
molecules contained in blood collected from a subject or the quantity of the VCAM1 contained in blood collected
from a subject.

[26] A measurement apparatus for use in the method according to any one of the above [1] to [16] and [18] to [21],
the measuring apparatus comprising:

a sample-setting part configured to set a sample therein; a light source part configured to irradiate the sample
with light; and a detection part configured to detect light transmitted through the sample.

[27] A hepatic disease determination system for use in the method according to any one of the above [1] to [16],
the hepatic disease determination system comprising:

a measurement apparatus configured to measure the quantity or quantities of the marker molecule or marker
molecules contained in blood collected from a subject; and a hepatic disease determination apparatus configured
to determine the presence of a symptom of a hepatic disease based on the quantity or quantities of the marker
molecule or marker molecules measured, wherein

the measuring apparatus comprises a sample-setting part configured to set a sample therein, a light source
part configured to irradiate the sample with light, and a detection part configured to detect light transmitted
through the sample, and

the hepatic disease determination apparatus comprises an acquisition unit configured to acquire measurement
data from the measurement apparatus, a normalization unit configured to calculate a normalized score or
normalized scores from the measurement data by using the formula 1 and then determine an index value from
the normalized score or normalized scores calculated, a comparison unit configured to compare the index value
determined with a reference value, and a determination unit configured to determine whether the subject has
a symptom of a hepatic disease based on a result of the comparison.

[28] A hepatic disease determination system for use in the method according to any one the above [18] to [21], the
hepatic disease determination system comprising:

a measurement apparatus configured to measure the quantity of VCAM1 contained in blood collected from a
subject; and a hepatic disease determination apparatus configured to determine the presence of a symptom of
a hepatic disease based on the quantity of VCAM1 measured, wherein

the measuring apparatus comprises a sample-setting part configured to set a sample therein, a light source
part configured to irradiate the sample with light, and a detection part configured to detect light transmitted
through the sample, and

the hepatic disease determination apparatus comprises an acquisition unit configured to acquire measurement
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data from the measurement apparatus, a comparison unit configured to compare the quantity of VCAM1 with
a reference value, and a determination unit configured to determine whether the subject has a symptom of a
hepatic disease based on a result of the comparison.

[29] A diagnostic reagent for determining whether a subject is affected with or possibly affected with nonalcoholic
steatohepatitis (NASH), a subject has or possibly has a symptom of hepatic fibrosis, the degree of progression of
hepatic fibrosis is high or possibly high, the degree of progression of a symptom of hepatocellular ballooning de-
generation is high or possibly high, the degree of progression of hepatic inflammation is high or possibly high, a
subject has or possibly has a symptom of hepatomegaly, a subject has or possibly has a symptom of hepatocellular
necrosis, a subject has or possibly has a symptom of hepatocellular apoptosis, a subject has or possibly has a
symptom of hepatocellular degeneration, or a subject has or possibly has a symptom of hepatic steatosis, the
diagnostic reagent comprising a reagent for detecting VCAM1.

[30] The diagnostic reagent according to the above [29], wherein the reagent for detecting VCAM1 is an antibody.
[31] Use of a reagent for detecting VCAM1, for in-vitro detection of nonalcoholic steatohepatitis (NASH), hepatic
fibrosis, hepatocellular ballooning degeneration, hepatic inflammation, hepatomegaly, hepatocellular necrosis, hepa-
tocellular apoptosis, hepatocellular degeneration, or hepatic steatosis.

[32] The use according to the above [31], wherein an additional diagnostic reagent is concomitantly used.

[33] The use according to the above [32], wherein the additional diagnostic reagent is a diagnostic reagent for
detecting HA, COL4, or COL4-7S.

[34] A program or a recording medium storing the program, wherein the program allows a computer to execute:

a comparison step of comparing an index value determined from measurement data on the quantity or quantities
of a marker molecule or marker molecules contained in blood collected from a subject with a reference value,
the marker molecule or marker molecules including VCAM1; and

a determination step of determining whether the subject has a symptom of a hepatic disease based on a result
of the comparison.

[35] The program or recording medium storing the program according to the above [34], wherein the program allows
a computer to further execute an acquisition step of acquiring measurement data on the quantity or quantities of
the marker molecule or marker molecules contained in blood collected from a subject.

[36] The program or recording medium storing the program according to the above [34] or [35], wherein the program
allows a computer to further execute a normalization step of calculating a normalized score or normalized scores
from the measurement data and then determining an index value from the normalized score or normalized scores
calculated.

[37] The program or recording medium storing the program according to any one of the above [34] to [36], wherein
the marker molecule or marker molecules further include HA, COL4, or COL4-7S.

The present invention further relates to the following.

[38] A method for discriminating between nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH),
or a method for collecting data for diagnosis of NAFL and NASH, wherein the method comprising:

(1) a step of measuring the quantities of marker molecules contained in blood collected from a subject, wherein
the marker molecules are

(A) all marker molecules belonging to Group 1 consisting of PROS 1, CLU, ANG, APOC3, APOD, CFHR1,
cortisol, EGFR, HPN, IGFBP3, IL1B, IL23A, MET, MMP10, tetranectin, TTR, VDBP, and VEGFR-2, all
marker molecules belonging to Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S, ALB, AFP,
AXL, CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40,

all marker molecules belonging to Group 3 consisting of AST, PSAT, LEP, ICAM1, CK-18, GSTA1, ALT,
INSIVD, INSMAP gCkine, AGT, CRP, CXCL10, FABP4, G6PI, HSP-60, P3NP, and testosterone, or

all marker molecules belonging to Group 4 consisting of AREG, BDNF, CD40-L, EREG, FGF2, HBEGF,
IGFBP2, MMP9, PAI-1, PDGFB, PLGF, SAP, TGFA, TGFB1, THBS1, and VTN,

or

(B) all marker molecules belonging to two groups selected from the Group 1, the Group 2, the Group 3,
and the Group 4;

(2) a step of determining an index value from a normalized score calculated based on the quantities of the

marker molecules belonging to the same group, wherein the normalized score is calculated by using the following
formula 1:
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N
1

M= ——Z m; — mean(m;)
N s 1+ exp (“a; X sd(m,) )

1 (mean(m?"qs’"") > mean(m{””))

a; =
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes the number of marker molecules; m; denotes the quantity
of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of the quantity of each marker molecule for patients affected with NASH; and mean
(mNAFL) denotes a predetermined mean of the quantity of each marker molecule for patients affected with
NAFL, and,

in the case that the marker molecules correspond to the (A), the index value is the normalized score, and

in the case that the marker molecules correspond to the (B), the index value is calculated by using the following
formula 2:

I= a X Mal +a, x Ma2 (formula 2)

wherein | denotes an index value; M, and M,, denote a normalized score for one of the two groups and a
normalized score for the other, respectively; and a; and a, each denote a constant determined in logistic
regression analysis; and

(3) a step of determining that the subject is affected with or possibly affected with NASH in the case that the
index value is larger than a reference value, or a step of collecting data to determine whether the subject is
affected with NASH based on a possibility that the subject is affected with NASH in the case that the index value
is larger than a reference value.

[39] The method according to the above [38], wherein, in the case of the (A), the marker molecules are all marker
molecules belonging to the Group 1.

[40] The method according to the above [38], wherein, in the case of the (A), the marker molecules are all marker
molecules belonging to the Group 2.

[41] The method according to the above [38], wherein, in the case of the (A), the marker molecules are all marker
molecules belonging to the Group 3.

[42] The method according to the above [38], wherein, in the case of the (A), the marker molecules are all marker
molecules belonging to the Group 4.

[43] The method according to the above [38], wherein, in the case of the (B), the marker molecules are all marker
molecules selected from two groups selected from the Group 1, the Group 2, the Group 3, and the Group 4.

[44] The method according to the above [2], wherein, in the case of the (B), the linear equation is an equation for
mean calculation, a linear regression equation, a linear discriminant, or a logistic regression equation.

[45] The method according to the above [44], wherein, in the case of the (B), the equation for mean calculation is
for arithmetic averaging.

[46] The method according to the above [44], wherein, in the case of the (B), the linear discriminant is for linear
discriminant analysis.

[47] The method according to the above [2], wherein, in the case of the (B), the nonlinear equation is a nonlinear
equation for mean calculation, a nonlinear regression equation, a nonlinear discriminant, or a nonlinear logistic
regression equation.

[48] The method according to the above [47], wherein, in the case of the (B), the nonlinear equation for mean
calculation is for geometric averaging.
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[49] The method according to the above [47], wherein, in the case of the (B), the nonlinear regression equation is
the product of linear expressions or a neural network.

[50] The method according to the above [47], wherein, in the case of the (B), the nonlinear discriminant is a decision
tree or a support vector machine.

[51] A method for determining an effect of a therapeutic drug for nonalcoholic steatohepatitis (NASH), the method
comprising:

a step of measuring the quantity or quantities of a marker molecule or marker molecules contained in blood
collected from an NASH patient before and after application of the therapeutic drug to the NASH patient, wherein
the marker molecule or marker molecules to be measured is/are VCAM1;, VCAM1 and HA; HA and COL4;
VCAM1 and COL4; HA and COL4-7S; or VCAM1 and COL4-7S; and

a step of calculating a normalized score based on the quantity or quantities of the marker molecule or marker
molecules before and after the application of the therapeutic drug and then determining that an effect of the
application of the therapeutic drug is possibly presentin the case that the normalized score after the application
is lower than the normalized score before the application, wherein each normalized score is calculated by using
the following formula 1:

N 1

(o P e

1
T NLu1+exp

i=1

M

1 (mean(mf"‘“”) > mean(m{4F ’“))

a[ =
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes the number of marker molecules; m; denotes the quantity
of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of the quantity of each marker molecule in patients presenting with NASH; and mean
(mNAFL) denotes a predetermined mean of the quantity of each marker molecule in patients presenting with
NAFL.

[52] The method according to [51], wherein the marker molecule or marker molecules to be measured is/are VCAM1;
VCAM1 and HA; VCAM1 and COL4; or HA and COL4-7S.

[53] A method for determining an effect of a therapeutic drug for nonalcoholic steatohepatitis (NASH), the method
comprising:

a step of measuring the quantity of VCAM1 contained in blood collected from an NASH patient before and after
application of the therapeutic drug to the NASH patient; and

a step of determining that an effect of the application of the therapeutic drug is possibly present in the case that
the quantity of VCAM1 after the application is lower than the quantity of VCAM1 before the application.

[54] A method for determining an effect of a therapeutic drug for nonalcoholic fatty liver (NAFL) or nonalcoholic
steatohepatitis (NASH), the method comprising:

(1) a step of measuring the quantities of marker molecules contained in blood collected from a subject of an
NAFL or NASH patient before and after application of the therapeutic drug to the NAFL or NASH patient, wherein

the marker molecules to be measured are

(A\) at least two marker molecules selected from Group 1 consisting of PROS1, CLU, ANG, APOC3, APOD,
CFHRA1, cortisol, EGFR, HPN, IGFBP3, IL1B, IL23A, MET, MMP10, tetranectin, TTR, VDBP, and VEGFR-2,

12
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at least two marker molecules selected from Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S,
ALB, AFP, AXL, CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40,

at leasttwo marker molecules selected from Group 3 consisting of AST, PSAT, LEP, ICAM1, CK-18, GSTA1,
ALT, INS'VD, INSMAP 6Ckine, AGT, CRP, CXCL10, FABP4, G6PI, HSP-60, P3NP, and testosterone,

or

at least two marker molecules selected from Group 4 consisting of AREG, BDNF, CD40-L, EREG, FGF2,
HBEGF, IGFBP2, MMP9, PAI-1, PDGFB, PLGF, SAP, TGFA, TGFB1, THBS1, and VTN,

or,

(B) at least two marker molecules selected from one of two groups selected from the Group 1, the Group
2, the Group 3, and the Group 4 and at least two marker molecules selected from the other;

(2) a step of determining an index value from a normalized score calculated based on the quantities of the
marker molecules before and after application of the therapeutic drug to the NAFL or NASH patient, wherein
the normalized score based on the quantities of the marker molecules belonging to the same group is calculated
by using the following formula 1:

1

N
1

M= —Z m; — mean(m,;)
N - 1+ exp (—cxi X sa(m) )

1 (mean(m?’“s” ) > mean(m{4* L))

a,— =
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes the number of marker molecules; m; denotes the quantity
of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of the quantity of each marker molecule for patients affected with NASH; and mean
(m;NAFL) denotes a predetermined mean of the quantity of each marker molecule for patients affected with
NAFL, and,

in the case that the marker molecules correspond to the (A), the index value is the normalized score, and

in the case that the marker molecules correspond to the (B), the index value is calculated from normalized
scores for the two groups; and

(3) a step of determining that an effect of the application of the therapeutic drug is possibly present in the case
that the normalized score after the application is lower than the normalized score before the application.

Advantageous Effects of Invention

[0011] According to the present invention, a noninvasive method for determining the presence of a symptom of a
hepatic disease such as nonalcoholic fatty liver disease with a higher diagnostic accuracy can be provided.

Brief Description of Drawings
[0012]

[Fig. 1] Fig. 1 is graphs showing the normalized scores or index values in the NAFL patients and the NASH patients
when each of the marker molecules was used.

[Fig. 2-1] Fig. 2-1 is graphs showing the normalized scores in the NAFL patients and the NASH patients when each
of the marker molecules (Measurement method 1) was used.

[Fig. 2-2] Fig. 2-2 is graphs showing the normalized scores or measured values of VCAM1 in the NAFL patients
and the NASH patients when each of the marker molecules (Measurement method 2) was used.
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[Fig. 3] Fig. 3 is graphs showing the normalized scores in the NAFL patients and the NASH patients when each of
the marker molecules was used.

[Fig. 4] Fig. 4 is graphs showing the index values in the NAFL patients and the NASH patients when each of the
marker molecules was used.

[Fig. 5-1] Fig. 5-1 is graphs showing the normalized scores in the patients with Type-1 to Type-3 symptoms and in
the patients with a Type-4 symptom on Matteoni classification when each of the marker molecules (Measurement
method 1) was used.

[Fig. 5-2] Fig. 5-2 is graphs showing the normalized scores or measured values of VCAM1 in the patients with Type-
1 to Type-3 symptoms and in the patients with a Type-4 symptom on Matteoni classification when each of the marker
molecules (Measurement method 2) was used.

[Fig. 6-1] Fig. 6-1 is graphs showing the normalized scores in the patients with Stage 0, Stage 1 or Stage 2 symptom
(FO-2) and in the patients with Stage 3 or Stage 4 symptom (F3-4) on the "Stage", which is the index for the degree
of progression of hepatic fibrosis, when each of the marker molecules (Measurement method 1) was used.

[Fig. 6-2] Fig. 6-2 is graphs showing the normalized scores or measured values of VCAM1 in the patients with Stage
0, Stage 1 or Stage 2 symptom (F0-2) and in the patients with Stage 3 or Stage 4 symptom (F3-4) on the "Stage",
which is the index for the degree of progression of hepatic fibrosis, when each of the marker molecules (Measurement
method 2) was used.

[Fig. 7] Fig. 7 is graphs showing the correlation between the normalized score and the "Stage", which is the index
for the degree of progression of hepatic fibrosis, when each of the marker molecules was used.

[Fig. 8] Fig. 8 is graphs showing the correlation between the normalized score and the pathological diagnosis score
of lobular inflammation based on a liver biopsy, which is the index for the degree of progression of inflammation,
when each of the marker molecules was used.

[Fig. 9] Fig. 9 is graphs showing the correlation between the normalized score and the pathological diagnosis score
of ballooning degeneration based on a liver biopsy, which is the index for the degree of progression of hepatocellular
ballooning degeneration, when each of the marker molecules was used.

[Fig. 10] Fig. 10 is graphs showing the correlation between the normalized score and the NAFLD Activity Score
(NAS), which is the index for activity of NAFLD, when each of the marker molecules was used.

[Fig. 11] Fig. 11 is a schematic view showing an embodiment of the liver disease determination system.

[Fig. 12] Fig. 12 is a diagrammatic view showing the functional structure of the liver disease determination apparatus.
[Fig. 13] Fig. 13 is a flow chart of a method for determining a hepatic disease.

[Fig. 14] Fig. 14 is a graph showing the correlation between the normalized score and the "Stage", which is the index
for the degree of progression of hepatic fibrosis, when the normalized score of "HA, COL4" was used.

[Fig. 15] Fig. 15 is a graph showing the correlation between the normalized score and the pathological diagnosis
score of lobular inflammation based on a liver biopsy, which is the index for the degree of progression of inflammation,
when the normalized score of "HA, COL4" was used.

[Fig. 16] Fig. 16 is a graph showing the correlation between the normalized score and the pathological diagnosis
score of ballooning degeneration based on a liver biopsy, which is the index for the degree of progression of
hepatocellular ballooning degeneration, when the normalized score of "HA, COL4" was used.

[Fig. 17] Fig. 17 is a graph showing the correlation between the normalized score and the NAFLD Activity Score
(NAS), which is the index for activity of NAFLD, when the normalized score of "HA, COL4" was used.

Description of Embodiments

[0013] Hereinafter, suitable embodiments of the present invention will be described in detail. However, the present
invention is never limited to the following embodiments.

[0014] The method for discriminating between nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH)
according to the present embodiment (hereinafter, occasionally referred to as "discrimination method") includes:

(1) a step of measuring the quantities of marker molecules contained in blood collected from a subject;

(2) a step of determining an index value from a normalized score calculated based on the quantities of the marker
molecules belonging to the same group; and

(3) a step of determining that the subject is presenting with or possibly presenting with NASH in the case that the
index value is larger than a reference value.

[0015] As with nonalcoholic fatty liver (NAFL), nonalcoholic steatohepatitis (NASH) is a disease classified as nonal-
coholic fatty liver disease (NAFLD). NAFLD is defined as a fatty liver disease unrelated to excessive alcohol intake
among hepatic diseases excluding viral hepatic diseases and autoimmune hepatic diseases. NASH is defined as "a
case that hepatocellular ballooning degeneration with inflammation is found in addition to macrovesicular steatosis of
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hepatocytes" in pathological diagnosis. NASH corresponds to a case classified as Type-3 or Type-4 in the Matteoni
classification. It is known that NASH can cause hepatic cirrhosis or liver cancer when the symptoms have progressed.
NASH is characterized by hepatic fibrosis, hepatocellular ballooning degeneration, hepatic inflammation, hepatomegaly,
hepatocellular necrosis, hepatocellular apoptosis, hepatocellular degeneration, hepatic steatosis, and so on. On the
other hand, NAFL is a disease which is one of NAFLD excluding NASH and based on macrovesicular steatosis of
hepatocytes. NAFL corresponds to a case classified as Type-1 or Type-2 in the Matteoni classification. NAFL is known
to give a better prognosis than NASH. Now, the steps will be described.

(1) Step of measuring quantities of marker molecules contained in blood collected from subject

[0016] Examples of the blood collected from a subject include whole blood, serum, and plasma, and serum or plasma
is preferably used.

[0017] Next, the marker molecules will be described. The present inventors diligently examined the relation between
the quantities of approximately 260 biomolecules and difference in symptoms of NAFL and NASH for serum samples
obtained from NAFL patients and NASH patients, and found four clusters (occasionally referred to as "groups", "factor
modules"”, or "modules") of a plurality of biomolecules which are biologically related to each other at a high level and the
abundances of which are interrelated. Now, the groups will be described.

[0018] The marker molecules belonging to Group 1 (occasionally referred to as "Module 1") are marker molecules
relating to a defensive response to fatty liver, and the Group 1 consists of 18 marker molecules: PROS1 (vitamin K-
dependent protein S), CLU (clusterin), ANG (angiogenin), APOC3 (apolipoprotein C-lll), APOD (apolipoprotein D),
CFHR1 (complement factor H-related protein 1), cortisol, EGFR (epidermal growth factor receptor), HPN (hepsin),
IGFBP3 (insulin-like growth factor binding protein type 3), IL1B (interleukin 1), IL23A (interleukin 23), MET (hepatocyte
growth factor receptor), MMP10 (matrix metalloproteinase 10), tetranectin, TTR (transthyretin), VDBP (vitamin D-binding
protein), and VEGFR-2 (vascular endothelial cell growth factor receptor 2).

[0019] The marker molecules belonging to Group 2 (occasionally referred to as "Module 2") are marker molecules
relating to a defensive response of the immune system to hepatocellular damage, and the Group 2 consists of 18 marker
molecules: VCAM1 (vascular cell adhesion molecule 1), HA (hyaluronic acid), CTSD (cathepsin D), COL4 (collagen 4),
COL4-78S (type 4 collagen 7S), ALB (albumin), AFP (a fetoprotein), AXL (AXL receptor tyrosine kinase), CCL19 (chem-
okine (C-C motif) ligand 19), CGB (human chorionic gonadotropin ), CSF1 (macrophage colony-stimulating factor 1),
FAS (FASLG receptor), Mac-2bp (Mac-2 binding protein), CA19-9 (carbohydrate antigen 19-9), NRCAM (neural cell
adhesion molecule), OPG (osteoprotegerin), VWF (von Willebrand factor), and YKL-40.

[0020] The marker molecules belonging to Group 3 (occasionally referred to as "Module 3") are marker molecules
relating to the innate immune response to hepatitis, and the Group 3 consists of 18 marker molecules: AST (aspartate
aminotransferase), PSAT (phosphoserine aminotransferase), LEP (leptin), ICAM1 (intercellular adhesion molecule 1),
CK-18 (CK18 M30 fragment), GSTA1 (glutathione S-transferase alpha), ALT (alanine aminotransferase), INSIVD (insulin,
measured by using CLIA), INSMAP (insulin, measured by using a Human MAP method (the multiple immunoassay service
Human MAP provided by Myriad RBM, Inc., the same is applied hereinafter)), 6Ckine, AGT (angiotensinogen), CRP (C-
reactive protein), CXCL10 (C-X-C motif chemokine 10, interferon gamma induced protein 10), FABP4 (fatty acid-binding
protein 4, adipocyte), G6PI (glucose-6-phosphate isomerase), HSP-60 (heat shock protein 60), P3NP (procollagen 3
N-terminal peptide), and testosterone.

[0021] The marker molecules belonging to Group 4 (occasionally referred to as "Module 4") are marker molecules
relating to cell growth in association with hepatocellular damage and hepatic fibrosis, and the Group 4 consists of 16
marker molecules: AREG (amphiregulin), BDNF (brain-derived neurotrophic factor), CD40-L (CD40 ligand), EREG
(epiregulin), FGF2 (basic fibroblast growth factor), HBEGF (heparin-binding EGF-like growth factor), IGFBP2 (insulin-
like growth factor-binding protein 2), MMP9 (matrix metalloproteinase 9), PAI-1 (plasminogen activator inhibitor 1),
PDGFB (platelet-derived growth factor BB), PLGF (placental growth factor), SAP (serum amyloid P component), TGFA
(transforming growth factor o), TGFB1 (latency-associated peptide of transforming growth factor beta 1), THBS1 (throm-
bospondin 1), and VTN (vitronectin).

[0022] Examples of the marker molecules to be measured include:

(A1) at least two marker molecules selected from the Group 1, at least two marker molecules selected from the
Group 2, at least two marker molecules selected from the Group 3, or at least two marker molecules selected from
the Group 4, or

(B1) at least two marker molecules selected from one of two groups selected from the Group 1, the Group 2, the
Group 3, and the Group 4, and at least two marker molecules selected from the other.

[0023] Inthe case ofthe (B1), examples of the marker molecules to be measured include at least two marker molecules
selected from the Group 1 and at least two marker molecules selected from the Group 2; at least two marker molecules
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selected from the Group 1 and at least two marker molecules selected from the Group 3; at least two marker molecules
selected from the Group 1 and at least two marker molecules selected from the Group 4; at least two marker molecules
selected from the Group 2 and at least two marker molecules selected from the Group 3; at least two marker molecules
selected from the Group 2 and at least two marker molecules selected from the Group 4; and at least two marker
molecules selected from the Group 3 and at least two marker molecules selected from the Group 4.

[0024] In another aspect of the present embodiment, examples of the marker molecules to be measured include:

(A2) all marker molecules belonging to the Group 1, all marker molecules belonging to the Group 2, all marker
molecules belonging to the Group 3, or all marker molecules belonging to the Group 4, or

(B2) all marker molecules belonging to two groups selected from the Group 1, the Group 2, the Group 3, and the
Group 4.

[0025] In the case of the (B2), examples of the marker molecules to be measured include all marker molecules
belonging to the Group 1 and the Group 2; all marker molecules belonging to the Group 1 and the Group 3; all marker
molecules belonging to the Group 1 and the Group 4; all marker molecules belonging to the Group 2 and the Group 3;
all marker molecules belonging to the Group 2 and the Group 4; and all marker molecules belonging to the Group 3 and
the Group 4, and the marker molecules to be measured are preferably all marker molecules belonging to the Group 1
and the Group 3.

[0026] To measure the quantities of the above-described marker molecules, any known method capable of measuring
the quantity in blood can be used without any limitation. Examples of the method for measuring the quantities of the
marker molecules include ELISA, chemiluminescence immunoassay (CLIA), a latex agglutination method, radioimmu-
noassay, turbidimetricimmunoassay, an enzyme activity measurement method, a dye-binding method, a Luminex meth-
od, Western blotting, a Human MAP method, and mass spectrometry, and preferred examples include ELISA, CLIA, a
latex agglutination method, radioimmunoassay, turbidimetric immunoassay, an enzyme activity measurement method,
a dye-binding method, a Luminex method, and a Human MAP method.

(2) Step of determining index value from normalized score calculated on basis of quantities of marker molecules belonging
to same group

[0027] The substep of calculating a normalized score based on the quantities of the marker molecules belonging to
the same group includes a sub-substep of normalizing data derived from the quantities of the marker molecules measured,
a sub-substep of converting the distribution of the normalized data, and a sub-substep of selecting a representative
value determined from the converted distribution as a normalized score.

[0028] In the sub-substep of normalizing data derived from the quantities of the marker molecules measured, any
known method can be used without any limitation. Examples of the method for normalizing the data include a method
of performing proportional conversion so as to set the root-mean-square to 1, a method of performing linear conversion
so as to set the mean comparable to the variance, and a method of setting the maximum value and minimum value to
1 and 0, respectively, and preferred examples include a method of performing linear conversion so as to set the mean
comparable to the variance.

[0029] In the sub-substep of converting the distribution of the normalized data, any known method can be used without
any limitation. Examples of the method for converting the distribution of the normalized data include conversion with a
logarithmic function and conversion with a sigmoid function, and preferred examples include conversion with a standard
sigmoid function. This sub-substep can be omitted.

[0030] Inthe sub-substep of selecting a representative value determined from the converted distribution as a normalized
score, any known method can be used without any limitation. Examples of the representative value include common
statistics, i.e., a mean, median, mode, maximum, minimum, and any percentile, and preferred examples include a mean
and median.

[0031] Preferred examples of the method for calculating a normalized score with combination of these sub-substeps
include a method including a sub-substep of normalizing the data by using a method of performing linear conversion so
as to set the mean comparable to the variance, a sub-substep of converting the distribution of the data by using a
standard sigmoid function, and a sub-substep of selecting the mean determined from the converted distribution as a
representative value. In this method, a normalized score is calculated based on the quantities of the marker molecules
belonging to the same group by using the following formula 1.
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1

N
1

M = _Z m; — mean(mi))
Nl_=1 1+exp( a; X sd(m,)

1 (mean(m?"“”) > mean(m{'4F L))

a; =
-1 (otherwise)

(formula 1)

[0032] In the formula 1, M denotes a normalized score; N denotes the number of marker molecules; m; denotes the
quantity of each marker molecule measured; mean (m;) denotes a predetermined mean of the quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes a
predetermined mean of the quantity of each marker molecule for patients affected with NASH; and mean (m;NAFL)
denotes a predetermined mean of the quantity of each marker molecule for patients affected with NAFL.

[0033] Here, mean (m;) is a mean of the quantity of each marker molecule, for which, for example, a mean obtained
by measurement for specimens from individuals affected with NAFLD, a mean for individuals affected with NAFLD based
on known measurement data, a mean for local residents including an individual to be determined or evaluated based
on known measurement data, or a mean for a race to be determined or evaluated based on known measurement data
can be used. When a mean for individuals affected with NAFLD is used, for example, a simple average for the whole of
an ensemble of the affected individuals, a simple average of a mean for individuals affected with NAFL and a mean for
NASH patients in an ensemble of the affected individuals, or a weighted average obtained by applying a weight to each
of a mean for individuals affected with NAFL and a mean for NASH patients followed by averaging the resultants can
be used. In the case that a mean for individuals affected with NAFLD based on known measurement data is used, for
example, a simple average for individuals affected with NAFLD based on known measurement data, a simple average
of a mean for individuals affected with NAFL and a mean for NASH patients based on known measurement data, or a
weighted average obtained by applying a weight to each of a mean for individuals affected with NAFL and a mean for
patients affected with NASH based on known measurement data followed by averaging the resultants can be used. For
the known measurement data, for example, measurements of biomolecules published in an article, values listed in a
package insert of an in vitro diagnostic reagent, or values listed in clinical practice guidelines can be used. Data from a
plurality of origins can be used in combination. Preferably, a simple average for the whole of an ensemble of individuals
affected with NAFLD or a simple average of a mean for individuals affected with NAFL and a mean for NASH patients
in an ensemble of individuals affected with NAFLD, each obtained by measurement for specimens from individuals
affected with NAFLD, is used, for example. More preferably, a simple average of a mean for individuals affected with
NAFL and a mean for NASH patients in an ensemble of individuals affected with NAFLD, each mean obtained by
measurement for specimens from individuals affected with NAFLD, is used, for example.

[0034] Here, sd (m;)is a standard deviation of the quantity of each marker molecule, for which, for example, a standard
deviation obtained by measurement for specimens from individuals affected with NAFLD, a standard deviation for indi-
viduals affected with NAFLD based on known measurement data, a standard deviation for local residents including an
individual to be determined or evaluated based on known measurement data, or a standard deviation for a race to be
determined or evaluated based on known measurement data can be used. When a standard deviation for individuals
affected with NAFLD is used, for example, a standard deviation for the whole of an ensemble of the affected individuals,
a simple average of a standard deviation for individuals affected with NAFL and a standard deviation for NASH patients
in an ensemble of the affected individuals, or a weighted average obtained by applying a weight to each of a standard
deviation for individuals affected with NAFL and a standard deviation for NASH patients followed by averaging the
resultants can be used. In the case that a standard deviation for individuals affected with NAFLD based on known
measurement data is used, for example, a standard deviation for individuals affected with NAFLD based on known
measurement data, a simple average of a standard deviation for individuals affected with NAFL and a standard deviation
for NASH patients based on known measurement data, or a weighted average obtained by applying a weight to each
of a standard deviation for individuals affected with NAFL and a standard deviation for patients affected with NASH
based on known measurement data followed by averaging the resultants can be used. For the known measurement
data, for example, measurements of biomolecules published in an article, values listed in a package insert of an in vitro
diagnostic reagent, or values listed in clinical practice guidelines can be used. Data from a plurality of origins can be
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used in combination. Preferably, a standard deviation for the whole of an ensemble of individuals affected with NAFLD
or a simple average of a standard deviation for individuals affected with NAFL and a standard deviation for NASH patients
in an ensemble of individuals affected with NAFLD, each obtained by measurement for specimens from individuals
affected with NAFLD, is used, for example. More preferably, a simple average of a standard deviation for individuals
affected with NAFL and a standard deviation for NASH patients in an ensemble of individuals affected with NAFLD, each
standard deviation obtained by measurement for specimens from individuals affected with NAFLD, is used, for example.
[0035] When values of mean (m;), sd (m;), mean (mNASH) and mean (m,NAFL) for a given marker molecule are derived
from different methods for measuring the quantity of a marker molecule, different values obtained by any of the different
measurement methods may be used for setting mean (m;), sd (m;), mean (mNASH) and mean (m{NAFL). When any
relation is found between measurements derived from different measurement methods, values of mean (m;), sd (m)),
mean (mNASH) and mean (m;NAFL) set by using one measurement method may be substituted in a given relational
equation to convert into values obtained by another measurement method.

[0036] Values of mean (m;), sd (m;), mean (mNASH) and mean (m;NAFL) may be appropriately set according to a race
or locality targeted for measurement. Specific examples of values of mean (m;), sd (m;), mean (mNASH) and mean
(mNAFL) include values listed later in Tables 5 to 8 and 41.

[0037] In the case that one normalized score is calculated (in the case that the marker molecules correspond to the
(A)), the normalized score is directly used as an index value.

[0038] Inthe case thattwo or more normalized scores are calculated (in the case that the marker molecules correspond
to the (B)), an index value can be determined by using a plurality of normalized scores. In the step of determining an
index value from a plurality of normalized scores, any known method can be used without any limitation. Examples of
the method for determining an index value from a plurality of normalized scores include a method with a linear equation
and a method with a nonlinear equation. Examples of the method with a linear equation include a method with an equation
for mean calculation, a method with a linear regression equation, a method with a linear discriminant, and a method with
a logistic regression equation. Examples of the method with an equation for mean calculation include a method with
arithmetic averaging. Examples of the method with a linear discriminantinclude amethod with linear discriminant analysis.
Examples of the method with a nonlinear equation include a method with a nonlinear equation for mean calculation, a
method with a nonlinear regression equation, a method with a nonlinear discriminant, and a method with a nonlinear
logistic regression equation. Examples of the method with a nonlinear equation for mean calculation include a method
with geometric averaging. Examples of the method with a nonlinear regression equation include a method with multipli-
cation of linear expressions and a method with a neural network. Examples of the method with a nonlinear discriminant
include a method with a decision tree and a method with a support vector machine. Examples of preferred methods
include a method with a decision tree and a method with a logistic regression equation.

[0039] Examplesofmore preferred methods include a method with alogistic regression equation, and a value calculated
by using the following formula 2 is used as a preferred index value. In the formula 2, | denotes an index value; M, and
M, denote a normalized score for one of the two groups ("first normalized score") and a normalized score for the other
("second normalized score"), respectively; and a; and a, each denote a constant determined so as to minimize the error
in discrimination between NAFL and NASH.

I=a; x My, + a, x My, (formula 2)

[0040] Values of a; and a, may be determined by using any method as long as a4 and a, are determined so as to
minimize the error in discrimination between NAFL and NASH, and, for example, can be determined by using linear
discriminant analysis or logistic regression analysis. Specific examples of a; and a, include values listed later in Table 9.
[0041] In the case that an index value is determined from a plurality of normalized scores by using a decision tree, for
example, the following Decision trees 1 to 6 are used. When an index value is determined by using the Decision trees,
a value listed later in Table 11 in Examples is used as a reference value.

Decision tree 1: in the case that the marker molecules are selected from the Group 1 and Group 2, if My, > 0.476,
then | = 2, if M1, < 0.476 and M2, > 0.466, then | = 1, and if M1, < 0.476 and M2, < 0.466, then | = 0;

Decision tree 2: in the case that the marker molecules are selected from the Group 1 and Group 3, if M3, > 0.409
and M1, >0.45, then | = 2, if M3, > 0.409 and M1, < 0.45, then | = 1, and if M3, < 0.409, then | = 0;

Decision tree 3: in the case that the marker molecules are selected from the Group 1 and Group 4, if M4, > 0.547,
then | =2, if M4, < 0.547 and M1, > 0.468, then | = 1, and if M4, < 0.547 and M1, < 0.468, then | = 0;

Decision tree 4: in the case that the marker molecules are selected from the Group 2 and Group 3, if M3, > 0.409
and M2, > 0.412, then | = 2, if M3, > 0.409 and M2, < 0.412, then | = 1, and if M3, < 0.409, then | = 0;

Decision tree 5: in the case that the marker molecules are selected from the Group 2 and Group 4, if M4, > 0.547,
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then | = 2, if M4, < 0.547 and M2, > 0.413, then | = 1, and if M4, < 0.547 and M2, < 0.413, then | = 0; and
Decision tree 6: in the case that the marker molecules are selected from the Group 3 and Group 4, if M3, > 0.409,
then | = 2, if M3, < 0.409 and M4, > 0.588, then | = 1, and if M3, < 0.409 and M4, < 0.588, then | = 0,

wherein | denotes an index value; and M1a’ M2a’ M3, and M4, denote normalized scores for the Group 1, Group 2,
Group 3, and Group 4, respectively.

(3) Step of determining that subject is possibly affected with NASH in case that index value is larger than reference value

[0042] The "reference value" in the present specification refers to a value as a reference to discriminate between two
conditions ("cutoff value"), and can be arbitrarily set. The reference value may be an index value for individuals affected
with NAFL, or a preset value. In the case of a preset value, an index value such that sensitivity and specificity required
by a user are achieved can be used for setting the reference value, based on a relation between a reference value and
sensitivity (accuracy for individuals affected with NASH) and specificity (accuracy for individuals affected with NAFL)
each estimated from an ROC curve derived from index values possessed by individuals affected with NAFL and individuals
affected with NASH.

[0043] Examples of the reference value for determining whether a subject is possibly affected with NASH include the
following values. The following exemplary reference values are those in the case that a normalized score is directly used
as an index value, and those in the case that an index value determined from a plurality of normalized scores by using
the above (formula 2) is used.

[0044] Inthe case that the marker molecules are at least two marker molecules belonging to the Group 1, the reference
value is, for example, a value set to 0.149 to 0.907.

[0045] Inthe case that the marker molecules are at least two marker molecules belonging to the Group 2, the reference
value is, for example, a value set to 0.087 to 0.848.

[0046] Inthe case thatthe marker molecules are at least two marker molecules belonging to the Group 3, the reference
value is, for example, a value set to 0.164 to 0.909.

[0047] Inthe case thatthe marker molecules are at least two marker molecules belonging to the Group 4, the reference
value is, for example, a value set to 0.073 to 0.854.

[0048] In the case that the marker molecules are all marker molecules belonging to the Group 1, the reference value
is, for example, a value set to 0.359 to 0.586, and is preferably a value set to 0.359 to 0.486 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 0.486 to 0.586 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0049] In the case that the marker molecules are all marker molecules belonging to the Group 2, the reference value
is, for example, a value set to 0.357 to 0.509, and is preferably a value set to 0.357 to 0.419 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 0.419 to 0.509 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0050] In the case that the marker molecules are all marker molecules belonging to the Group 3, the reference value
is, for example, a value set to 0.378 to 0.545, and is preferably a value set to 0.378 to 0.45 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 0.45 to 0.545 from the
viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0051] In the case that the marker molecules are all marker molecules belonging to the Group 4, the reference value
is, for example, a value set to 0.272 to 0.583, and is preferably a value set to 0.272 to 0.489 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 0.489 to 0.583 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0052] In the case that the marker molecules are at least two marker molecules belonging to the Group 1 and at least
two marker molecules belonging to the Group 2, the reference value is, for example, a value set to 3.438 to 25.735.
[0053] In the case that the marker molecules are at least two marker molecules belonging to the Group 1 and at least
two marker molecules belonging to the Group 3, the reference value is, for example, a value set to 5.987 to 34.702.
[0054] In the case that the marker molecules are at least two marker molecules belonging to the Group 1 and at least
two marker molecules belonging to the Group 4, the reference value is, for example, a value set to 1.932 to 14.239.
[0055] In the case that the marker molecules are at least two marker molecules belonging to the Group 2 and at least
two marker molecules belonging to the Group 3, the reference value is, for example, a value set to 2.836 to 19.664.
[0056] In the case that the marker molecules are at least two marker molecules belonging to the Group 2 and at least
two marker molecules belonging to the Group 4, the reference value is, for example, a value set to 1.387 to 14.334.
[0057] In the case that the marker molecules are at least two marker molecules belonging to the Group 3 and at least
two marker molecules belonging to the Group 4, the reference value is, for example, a value set to 3.044 to 20.554.
[0058] In the case that the marker molecules are all marker molecules belonging to the Group 1 and the Group 2, the
reference value is, for example, a value set to 12.025 to 15.396, and is preferably a value set to 12.025 to 13.795 from
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the viewpoint of improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 13.795
to 15.396 from the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0059] In the case that the marker molecules are all marker molecules belonging to the Group 1 and the Group 3, the
reference value is, for example, a value set to 15.915 to 20.712, and is preferably a value set to 15.915 to 18.297 from
the viewpoint of improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 18.297
to 20.712 from the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0060] In the case that the marker molecules are all marker molecules belonging to the Group 1 and the Group 4, the
reference value is, for example, a value set to 6.219 to 8.967, and is preferably a value set to 6.219 to 7.533 from the
viewpoint of improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 7.533 to
8.967 from the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0061] In the case that the marker molecules are all marker molecules belonging to the Group 2 and the Group 3, the
reference value is, for example, a value set to 8.497 to 11.466, and is preferably a value set to 8.497 to 10.129, and is
preferably a value set to 10.129 to 11.466 from the viewpoint of improvement of the accuracy for individuals affected
with NAFL.

[0062] In the case that the marker molecules are all marker molecules belonging to the Group 2 and the Group 4, the
reference value is, for example, a value set to 5.889 to 8.934, and is preferably a value set to 5.889 to 7.445 from the
viewpoint of improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 7.445 to
8.934 from the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0063] In the case that the marker molecules are all marker molecules belonging to the Group 3 and the Group 4, the
reference value is, for example, a value set to 9.023 to 12.548, and is preferably a value set to 9.023 to 10.665 from the
viewpoint of improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 10.665 to
12.548 from the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0064] As described above, the discrimination method according to the present embodiment has, in one aspect, a
significant advantageous feature that groups (modules) each composed of a plurality of biomolecules (16 to 18 biomol-
ecules) which are biologically related to each other at a high level and the abundances of which in blood are interrelated
are used, and not the quantity of an individual marker molecule but a normalized score based on measurement of all
marker molecules in a given group (module) is used. Some methods for discriminating between NAFL and NASH based
on measurement of a plurality of marker molecules have been previously reported. However, the methods are all those
based on measurement of a few marker molecules. Such a method based on measurement of a few marker molecules
tends to be susceptible to variation or bias among measurements of the quantity of each maker molecule. The discrim-
ination method according to the present embodiment is less susceptible to error and variation in measurement of individual
marker molecules in that the discrimination method is based on measurement of more marker molecules and a repre-
sentative value (normalized score) for a module composed of marker molecules which are biologically related to each
other at a high level and the abundances of which in blood are interrelated is used, and thus enables discrimination with
a higher diagnostic accuracy.

[0065] In conventional methods for discriminating between NAFL and NASH with a plurality of marker molecules, a
method in which a weight is applied to each of measurements of a plurality of marker molecules and then the resultants
are summed up, or a method in which measurements of a plurality of marker molecules are multiplied or divided is used.
However, these methods have a relatively large tendency to cause excessive adaptation to a group of specimens used
for construction of the discrimination method, i.e., learning. Since the discrimination method according to the present
embodiment uses a statistic such as a mean and a median of normalized measurements of marker molecules as an
index value, and, for this reason, learning is not performed in this step, the discrimination method according to the present
embodiment has an advantage that excessive adaptation to a group of specimens used for learning is avoided. In view
of these two points, the discrimination method according to the present embodiment is a method for discriminating
between NAFL and NASH with an excellent advantageous feature compared to conventional arts.

[0066] In another aspect of the present embodiment, the marker molecule or marker molecules to be measured may
be one or more marker molecules belonging to a given group (module). Selection of marker molecules representative
of each module enables simple discrimination with a high diagnostic accuracy maintained. Marker molecules represent-
ative of each module can be appropriately selected without any limitation. Regarding the number of the marker molecules
to be selected, for example, two or three marker molecules may be selected, or four to all marker molecules may be
selected.

[0067] In the case of the Group 1, for example, the marker molecules may include PROS1 and CLU or may be PROS
1 and CLU.

[0068] In the case of the Group 2, the marker molecules may include VCAM1 or may be VCAM1, or may be VCAM1
and HA or may include VCAM1 and HA, or may be VCAM1 and CTSD or may include VCAM1 and CTSD, or may be
VCAM1 and COL4 or may include VCAM1 and COL4, or may be VCAM1 and COL4-7S or may include VCAM1 and
COL4-7S, or may be HA and COL4-7S or may include HA and COL4-7S, or may be HA and CTSD or may include HA
and CTSD, or may be HA and COL4 or may include HA and COL4, or may be CTSD and COL4 or may include CTSD
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and COL4, or may be CTSD and COL4-7S or may include CTSD and COL4-7S.

[0069] In the case of the Group 3, the marker molecules may be AST and PSAT or may include AST and PSAT, or
may be AST and LEP or may include AST and LEP, or may be AST and ICAM1 or may include AST and ICAM1, or
may be AST, PSAT, and LEP or may include AST, PSAT, and LEP, or may be AST, PSAT, and ICAM1 or may include
AST, PSAT, and ICAM1, or may be AST, LEP, and CK-18 or may include AST, LEP, and CK-18, or may be AST, ICAM1,
and GSTA1 or may include AST, ICAM1, and GSTA1, or may be AST, PSAT, and 6Ckine or may include AST, PSAT,
and 6Ckine.

[0070] The normalized score is calculated based on the quantity or quantities of the marker molecule or marker
molecules by using the above formula 1. Examples of reference values for determining whether a subject is possibly
affected with NASH include the values below.

[0071] In the case that the Human MAP method is used for measurement of PROS1 and CLU, the reference value
can be set as follows.

[0072] In the case that the marker molecules are PROS1 and CLU, the reference value is, for example, a value set
to 0.256 to 0.634, and is preferably a value set to 0.256 to 0.42 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.42 to 0.634 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0073] Any method may be used for measurement of the quantity of each marker molecule, and, for example, com-
mercially available methods can be used. In the case that ELISA with a "Hyaluronan Quantikine ELISA Kit" is used for
measurement of HA, the Human MAP method is used for measurement of VCAM1, CTSD, and COL4, and a radioim-
munoassay with a "Type IV Collagen 7S Kit" is used for measurement of COL4-7S, the reference value can be set as
follows.

[0074] In the case that the marker molecule or marker molecules is/are VCAM1; VCAM1 and HA; VCAM1 and CTSD;
VCAM1 and COL4; VCAM1 and COL4-7S; HA and COL4-7S; HA and CTSD; HA and COL4; CTSD and COL4; or CTSD
and COL4-7S, the reference value is, for example, a value set to 0.256 to 0.644, and is preferably a value set to 0.256
to 0.42 from the viewpoint of improvement of the accuracy for individuals affected with NASH, and is preferably 0.389
to 0.644 from the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0075] In the case that the marker molecule is VCAM1, the reference value is, for example, a value set to 0.28 to
0.644, and is preferably a value set to 0.28 to 0.389 from the viewpoint of improvement of the accuracy for individuals
affected with NASH, and is preferably a value set to 0.389 to 0.644 from the viewpoint of improvement of the accuracy
for individuals affected with NAFL.

[0076] In the case that the marker molecules are VCAM1 and HA, the reference value is, for example, a value set to
0.326 to 0.617, and is preferably a value set to 0.326 to 0.398 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.398 to 0.617 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0077] In the case that the marker molecules are VCAM1 and CTSD, the reference value is, for example, a value set
to 0.277 to 0.604, and is preferably a value set to 0.277 to 0.408 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.408 to 0.604 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0078] In the case that the marker molecules are VCAM1 and COL4, the reference value is, for example, a value set
to 0.319 to 0.617, and is preferably a value set to 0.319 to 0.407 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.407 to 0.617 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0079] In the case that the marker molecules are VCAM1 and COL4-7S, the reference value is, for example, a value
setto 0.303 to 0.543, and is preferably a value set to 0.303 to 0.416 from the viewpoint of improvement of the accuracy
for individuals affected with NASH, and is preferably a value set to 0.416 to 0.543 from the viewpoint of improvement of
the accuracy for individuals affected with NAFL.

[0080] In the case that the marker molecules are HA and COL4-7S, the reference value is, for example, a value set
to 0.326 to 0.509, and is preferably a value set to 0.326 to 0.398 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.398 to 0.509 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0081] In the case that the marker molecules are HA and COL4, the reference value is, for example, a value set to
0.343 to 0.487, and is preferably a value set to 0.343 to 0.395 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.395 to 0.487 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0082] In the case that the marker molecules are HA and CTSD, the reference value is, for example, a value set to
0.305 to 0.545, and is preferably a value set to 0.305 to 0.411 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.411 to 0.545 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

21



10

15

20

25

30

35

40

45

50

55

EP 3 282 256 A1

[0083] In the case that the marker molecules are CTSD and COL4, the reference value is, for example, a value set
to 0.307 to 0.536, and is preferably a value set to 0.307 to 0.415 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.415 to 0.536 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0084] In the case that the marker molecules are CTSD and COL4-7S, the reference value is, for example, a value
setto 0.271 to 0.575, and is preferably a value set to 0.271 to 0.419 from the viewpoint of improvement of the accuracy
for individuals affected with NASH, and is preferably a value set to 0.419 to 0.575 from the viewpoint of improvement of
the accuracy for individuals affected with NAFL.

[0085] In the case that the in vitro diagnostic reagent "Chemilumi hyaluronic acid" in accordance with a latex aggluti-
nation method or CLIA is used for measurement of HA, ELISA with a "Human sVCAM-1/CD106 Quantikine ELISA Kit"
is used for measurement of VCAM1, and a radioimmunoassay with a "Type IV Collagen 7S Kit" is used for measurement
of COL4-7S, the reference value can be set as follows.

[0086] In the case that the marker molecules are VCAM1 and HA, the reference value is, for example, a value set to
0.326 to 0.684, and is preferably a value set to 0.326 to 0.39 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.39 to 0.684 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0087] In the case that the marker molecules are VCAM1 and COL4-7S, the reference value is, for example, a value
setto 0.293 to 0.548, and is preferably a value set to 0.293 to 0.394 from the viewpoint of improvement of the accuracy
for individuals affected with NASH, and is preferably a value set to 0.394 to 0.548 from the viewpoint of improvement of
the accuracy for individuals affected with NAFL.

[0088] In the case that the marker molecules are HA and COL4-7S, the reference value is, for example, a value set
to 0.308 to 0.662, and is preferably a value set to 0.308 to 0.394 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.394 to 0.662 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0089] In the case that the marker molecule is VCAM1, the measurement of VCAM1 (the quantity of VCAM1) may be
directly used as an index value in place of a normalized score calculated by using the above formula 1. In the case that
ELISA with a "Human sVCAM-1/CD106 Quantikine ELISA Kit" is used for measurement of the quantity of VCAM1, the
reference value (serum level (ng/mL)) is, for example, a value set to 551.1 to 1280.1, and is preferably a value set to
551.1 to 806.2 from the viewpoint of improvement of the accuracy for individuals affected with NASH, and is preferably
a value set to 806.2 to 1280.1 from the viewpoint of improvement of the accuracy for individuals affected with NAFL.
[0090] In the case that an enzyme activity measurement method is used for measurement of AST, the Human MAP
method is used for measurement of PSAT, LEP, ICAM1, GSTA1, and 6Ckine, and ELISA with an "M30 Apoptosense
ELISA" is used for measurement of CK-18, the reference value can be set as follows.

[0091] In the case that the marker molecules are AST and PSAT, AST and LEP, AST and ICAM1, AST, PSAT, and
LEP,AST, PSAT,and ICAM1, AST, LEP, and CK-18, AST, ICAM1,and GSTA1, or AST, PSAT, and 6Ckine, the reference
value is, for example, a value set to 0.284 to 0.629, and is preferably a value set to 0.284 to 0.439 from the viewpoint
of improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 0.393 to 0.629 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0092] In the case that the marker molecules are AST and PSAT, the reference value is, for example, a value set to
0.284 to 0.544, and is preferably a value set to 0.284 to 0.397 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.397 to 0.544 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0093] In the case that the marker molecules are AST and LEP, the reference value is, for example, a value set to
0.309 to 0.629, and is preferably a value set to 0.309 to 0.412 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.412 to 0.629 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0094] In the case that the marker molecules are AST and ICAM1, the reference value is, for example, a value set to
0.302 to 0.546, and is preferably a value set to 0.302 to 0.406 from the viewpoint of improvement of the accuracy for
individuals affected with NASH, and is preferably a value set to 0.406 to 0.546 from the viewpoint of improvement of the
accuracy for individuals affected with NAFL.

[0095] In the case that the marker molecules are AST, PSAT, and LEP, the reference value is, for example, a value
setto 0.303 to 0.619, and is preferably a value set to 0.303 to 0.418 from the viewpoint of improvement of the accuracy
for individuals affected with NASH, and is preferably a value set to 0.418 to 0.619 from the viewpoint of improvement of
the accuracy for individuals affected with NAFL.

[0096] In the case that the marker molecules are AST, PSAT, and ICAM1, the reference value is, for example, a value
setto 0.301 to 0.551, and is preferably a value set to 0.301 to 0.406 from the viewpoint of improvement of the accuracy
for individuals affected with NASH, and is preferably a value set to 0.406 to 0.551 from the viewpoint of improvement of
the accuracy for individuals affected with NAFL.
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[0097] In the case that the marker molecules are AST, LEP, and CK-18, the reference value is, for example, a value
setto 0.297 to 0.625, and is preferably a value set to 0.297 to 0.439 from the viewpoint of improvement of the accuracy
for individuals affected with NASH, and is preferably a value set to 0.439 to 0.625 from the viewpoint of improvement of
the accuracy for individuals affected with NAFL.

[0098] In the case that the marker molecules are AST, ICAM1, and GSTAA1, the reference value is, for example, a
value set to 0.302 to 0.573, and is preferably a value set to 0.302 to 0.393 from the viewpoint of improvement of the
accuracy for individuals affected with NASH, and is preferably a value set to 0.393 to 0.573 from the viewpoint of
improvement of the accuracy for individuals affected with NAFL.

[0099] In the case that the marker molecules are AST, PSAT, and 6Ckine, the reference value is, for example, a value
setto 0.291 to 0.535, and is preferably a value set to 0.291 to 0.416 from the viewpoint of improvement of the accuracy
for individuals affected with NASH, and is preferably a value set to 0.416 to 0.535 from the viewpoint of improvement of
the accuracy for individuals affected with NAFL.

[0100] In another aspect of the present embodiment, one marker molecule may be selected as a marker molecule
representative of a given group (module). In this case, the measurement of the marker molecule (the quantity of the
marker molecule measured) may be directly used as an index value in place of a normalized score calculated by using
the above formula 1.

[0101] For example, VCAM1 may be employed as the marker molecule representative of the Group 2 to use the
measurement of VCAM1 (e.g., serum level) as an index value. In the case that ELISA with a "Human sVCAM-1/CD106
Quantikine ELISA Kit" is used for measurement of the quantity of VCAM1, the reference value (serum level (ng/mL)) is,
for example, a value set to 551.1 to 1280.1, and is preferably a value set to 693.5 to 925.3 from the viewpoint of
improvement of the accuracy for individuals affected with NASH.

[0102] An index value may be calculated from a normalized score calculated based on the quantities of PROS1 and
CLU as the first normalized score, and a normalized score calculated based on the quantity of at least one marker
molecule selected from the Group 3, the quantities of AST and PSAT, the quantities of AST and LEP, the quantities of
AST and ICAM1, the quantities of AST, PSAT, and LEP, the quantities of AST, PSAT, and ICAM1, the quantities of
AST, LEP, and CK-18, the quantities of AST, ICAM1, and GSTAA1, or the quantities of AST, PSAT, and 6Ckine as the
second normalized score, by using the above formula 2. In this case, examples of the values of a; and a, in the formula
2 include values corresponding to "M1 + M3" in Table 9 below. Examples of the reference value for determining whether
a subject is possibly affected with NASH include the following values.

[0103] In the case that the Human MAP method is used for measurement of PROS1, CLU, PSAT, LEP, ICAM1,
GSTA1, and 6Ckine, an enzyme activity measurement method is used for measurement of AST, and ELISA with an
"M30 Apoptosense ELISA" is used for measurement of CK-18, the reference value can be set as follows.

[0104] In the case that the marker molecules are PROS 1 and CLU, and, AST and PSAT, AST and LEP, AST and
ICAM1, AST, PSAT, and LEP, AST, PSAT, and ICAM1, AST, LEP, and CK-18, AST, ICAM1, and GSTA1, or AST,
PSAT, and 6Ckine, the reference value is, for example, a value set to 13.493 to 21.205, and is preferably a value set to
13.493 to 18.331 from the viewpoint ofimprovement of the accuracy for individuals affected with NASH, and is preferably
a value set to 16.789 to 21.205 from the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0105] In the case that the marker molecules are PROS 1 and CLU, and, AST and PSAT, the reference value is, for
example, avalue setto 13.4931021.02, and is preferably a value setto 13.493 to 17.141 from the viewpoint ofimprovement
of the accuracy for individuals affected with NASH, and is preferably a value set to 17.141 to 21.02 from the viewpoint
of improvement of the accuracy for individuals affected with NAFL.

[0106] In the case that the marker molecules are PROS1 and CLU, and, AST and LEP, the reference value is, for
example, a value set to 14.228 to 20.755, and is preferably a value set to 14.228 to 18.145 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 18.145 to 20.755 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0107] In the case that the marker molecules are PROS 1 and CLU, and, AST and ICAM1, the reference value is, for
example, a value set to 13.663 to 20.831, and is preferably a value set to 13.663 to 17.406 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 17.406 to 20.831 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0108] In the case that the marker molecules are PROS 1 and CLU, and, AST, PSAT, and LEP, the reference value
is, for example, a value set to 14.229 to 20.843, and is preferably a value set to 14.229 to 18.331 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 18.331 to 20.843 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0109] Inthe case that the marker molecules are PROS 1 and CLU, and, AST, PSAT, and ICAM1, the reference value
is, for example, a value set to 13.929 to 21.053, and is preferably a value set to 13.929 to 17.749 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 17.749 to 21.053 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0110] In the case that the marker molecules are PROS 1 and CLU, and, AST, LEP, and CK-18, the reference value
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is, for example, a value set to 13.544 to 21.168, and is preferably a value set to 13.544 to 18.319 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 18.319 to 21.168 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0111] In the case that the marker molecules are PROS1 and CLU, and, AST, ICAM1, and GSTA1, the reference
value is, for example, a value set to 13.788 to 20.882, and is preferably a value setto 13.788 to 17.643 from the viewpoint
of improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 17.643 to 20.882
from the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0112] Inthe case that the marker molecules are PROS 1 and CLU, and, AST, PSAT, and 6Ckine, the reference value
is, for example, a value set to 13.844 to 21.205, and is preferably a value set to 13.844 to 16.789 from the viewpoint of
improvement of the accuracy for individuals affected with NASH, and is preferably a value set to 16.789 to 21.205 from
the viewpoint of improvement of the accuracy for individuals affected with NAFL.

[0113] The discrimination method according to the present embodiment can be used as a method for determining the
degree of progression of a symptom of NAFLD, NAFL, or NASH. As the index value is larger, it is determined that the
degree of progression of a symptom of NAFLD, NAFL, or NASH in the subject is possibly higher. Alternatively, in the
case that the index value after application of a therapeutic drug is lower than the index value before the application, it
may be determined that the application of the therapeutic drug is possibly effective.

[0114] The discrimination method according to the present embodiment can be used as a method for determining the
presence of hepatic fibrosis such as a method for discriminating between symptoms of Type-1 to Type-3 and a symptom
of Type-4 in the Matteoni classification and a method for discriminating between a symptom of Stage 0, Stage 1, or
Stage 2 and a symptom of Stage 4 in the Stages of fibrosis. In the method for determining the presence of hepatic
fibrosis, it is determined that the subject possibly has a symptom of hepatic fibrosis in the case that the normalized score
is larger than a reference value. While such a symptom has been determined based on pathological findings from a liver
biopsy, the discrimination method enables determination through a noninvasive method with a high diagnostic accuracy.
[0115] The Matteoni classification is a diagnosis method for NAFL and NASH based on pathological findings from a
liver biopsy, and is a method commonly used (Matteoni, C., Younossi, Z. & Gramlich, T.Nonalcoholic fatty liver disease:
a spectrum of clinical and pathological severity. Gastroenterology 1413-1419 (1999).). The relation between the Matteoni
classification and pathological findings (histological findings) is shown in Table 1. Among symptoms of NASH, hepatic
fibrosis has been revealed to be a factor for a poor prognosis in recent years. Accordingly, discrimination of symptoms
classified as Type-4 in the Matteoni classification including hepatic fibrosis in an individual affected with NASH from
symptoms of NASH is increasingly becoming important.

[Table 1]
Diagnosis of NAFL and NASH and Matteoni classification
NAFL - NASH Diagnosis Matteoni Histological findings
classification
Type 1 Fatty liver alone
NAFL
Type 2 Fat accumulation and lobular inflammation
Type 3 Fat accumulation and ballooning degeneration
NASH Fat accumulation, ballooning degeneration, and either Mallory hyaline
Type 4 ) i
or fibrosis

[0116] Thedegree of progression offibrosis is generally evaluated by using "Stage" (Kleiner et.al., Design and validation
of a histological scoring system for nonalcoholic fatty liver disease, Hepatology 41: 1313-21 (2005)) shown in the following
Table 2 as an indicator.

[Table 2]
"Stage”, Index of "degree of progression of fibrosis"
Fibrosis classification Histological findings
Stage 0 None
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(continued)

"Stage”, Index of "degree of progression of fibrosis"

Fibrosis classification Histological findings
Perisinusoidal or periportal fibrosis
st 1 1A: Mild, central venous region fibrosis
age 1B: Moderate, central venous region fibrosis
1C: Portal/periportal region fibrosis
Stage 2 Perisinusoidal and portal/periportal region fibrosis
Stage 3 Bridging fibrosis
Stage 4 Cirrhosis

[0117] The marker molecule or marker molecules to be measured may be all marker molecules belonging to the Group
2, or may include VCAM1 or may be VCAM 1, or may be VCAM1 and HA or may include VCAM1 and HA, or may be
VCAM1 and CTSD or may include VCAM1 and CTSD, or may be VCAM1 and COL4 or may include VCAM1 and COL4,
or may be VCAM1 and COL4-7S or may include VCAM1 and COL4-7S, or may be HA and COL4-7S or may include
HA and COL4-7S, or may be HA and CTSD or may include HA and CTSD, or may be HA and COL4 or may include HA
and COL4, or may be CTSD and COL4 or may include CTSD and COL4, or may be CTSD and COL4-7S or may include
CTSD and COL4-7S. A normalized score is calculated based on the quantity or quantities of the marker molecule or
marker molecules by using the above formula 1.

[0118] In the method for discriminating between symptoms of Type-1 to Type-3 and a symptom of Type-4 in the
Matteoni classification, it is determined that a subject possibly has a symptom of Type-4 in the Matteoni classification
in the case that the normalized score is larger than a reference value. In the case that ELISA with a "Hyaluronan
Quantikine ELISA Kit" is used for measurement of HA, the Human MAP method is used for measurement of VCAM1,
CTSD, and COL4, and a radioimmunoassay with a "Type IV Collagen 7S Kit" is used for measurement of COL4-7S,
setting can be performed as follows.

[0119] Inthe case that the marker molecules are at least two marker molecules belonging to the Group 2, the reference
value is, for example, a value set to 0.087 to 0.848.

[0120] In the case that the maker molecule or marker molecules is/are all marker molecules belonging to the Group
2,VCAM1, VCAM1 and HA, VCAM1 and CTSD, VCAM1 and COL4, VCAM1 and COL4-7S, HA and COL4-7S, HA and
CTSD, HA and COL4, CTSD and COL4, or CTSD and COL4-7S, the reference value is, for example, a value set to
0.303 to 0.617, and is preferably a value set to 0.303 to 0.475 from the viewpoint of improvement of the accuracy for a
symptom of Type-4, and is preferably a value set to 0.408 to 0.536 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0121] In the case that the marker molecules are all marker molecules belonging to the Group 2, the reference value
is, for example, a value set to 0.401 to 0.536, and is preferably a value set to 0.401 to 0.45 from the viewpoint of
improvement of the accuracy for a symptom of Type-4, and is preferably a value set to 0.45 to 0.536 from the viewpoint
of improvement of the accuracy for symptoms of Type-1 to Type-3.

[0122] In the case that the maker molecule is VCAM1, the reference value is, for example, a value set to 0.303 to
0.538, and is preferably a value set to 0.303 to 0.421 from the viewpoint of improvement of the accuracy for a symptom
of Type-4, and is preferably a value setto 0.421 to 0.538 from the viewpoint of improvement of the accuracy for symptoms
of Type-1 to Type-3.

[0123] In the case that the maker molecules are VCAM1 and HA, the reference value is, for example, a value set to
0.328 to 0.617, and is preferably a value set to 0.328 to 0.418 from the viewpoint of improvement of the accuracy for a
symptom of Type-4, and is preferably a value set to 0.418 to 0.617 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0124] In the case that the maker molecules are VCAM1 and CTSD, the reference value is, for example, a value set
to 0.313 to 0.581, and is preferably a value set to 0.313 to 0.432 from the viewpoint of improvement of the accuracy for
a symptom of Type-4, and is preferably a value set to 0.432 to 0.581 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0125] In the case that the maker molecules are VCAM1 and COL4, the reference value is, for example, a value set
to 0.343 to 0.558, and is preferably a value set to 0.343 to 0.457 from the viewpoint of improvement of the accuracy for
a symptom of Type-4, and is preferably a value set to 0.457 to 0.558 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0126] In the case that the maker molecules are VCAM1 and COL4-7S, the reference value is, for example, a value
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setto 0.358 to 0.602, and is preferably a value set to 0.358 to 0.438 from the viewpoint of improvement of the accuracy
for a symptom of Type-4, and is preferably a value set to 0.438 to 0.602 from the viewpoint of improvement of the
accuracy for symptoms of Type-1 to Type-3.

[0127] In the case that the maker molecules are HA and COL4-7S, the reference value is, for example, a value set to
0.354 to 0.562, and is preferably a value set to 0.354 to 0.451 from the viewpoint of improvement of the accuracy for a
symptom of Type-4, and is preferably a value set to 0.451 to 0.562 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0128] In the case that the maker molecules are HA and COL4, the reference value is, for example, a value set to
0.36 to 0.522, and is preferably a value set to 0.36 to 0.408 from the viewpoint of improvement of the accuracy for a
symptom of Type-4, and is preferably a value set to 0.408 to 0.522 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0129] In the case that the maker molecules are HA and CTSD, the reference value is, for example, a value set to
0.311 to 0.545, and is preferably a value set to 0.311 to 0.432 from the viewpoint of improvement of the accuracy for a
symptom of Type-4, and is preferably a value set to 0.432 to 0.545 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0130] In the case that the maker molecules are CTSD and COL4, the reference value is, for example, a value set to
0.317 to 0.544, and is preferably a value set to 0.317 to 0.436 from the viewpoint of improvement of the accuracy for a
symptom of Type-4, and is preferably a value set to 0.436 to 0.544 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0131] In the case that the maker molecules are CTSD and COL4-7S, the reference value is, for example, a value set
to 0.364 to 0.604, and is preferably a value set to 0.364 to 0.475 from the viewpoint of improvement of the accuracy for
a symptom of Type-4, and is preferably a value set to 0.475 to 0.604 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0132] In the case that the in vitro diagnostic reagent "Chemilumi hyaluronic acid" in accordance with a latex aggluti-
nation method or CLIA is used for measurement of HA, ELISA with a "Human sVCAM-1/CD106 Quantikine ELISA Kit"
is used for measurement of VCAM1, and a radioimmunoassay with a "Type IV Collagen 7S Kit" is used for measurement
of COL4-7S, the reference value can be set as follows.

[0133] In the case that the maker molecules are VCAM1 and HA, the reference value is, for example, a value set to
0.357 to 0.572, and is preferably a value set to 0.357 to 0.403 from the viewpoint of improvement of the accuracy for a
symptom of Type-4, and is preferably a value set to 0.403 to 0.572 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0134] In the case that the maker molecules are VCAM1 and COL4-7S, the reference value is, for example, a value
set to 0.356 to 0.603, and is preferably a value set to 0.356 to 0.426 from the viewpoint of improvement of the accuracy
for a symptom of Type-4, and is preferably a value set to 0.426 to 0.603 from the viewpoint of improvement of the
accuracy for symptoms of Type-1 to Type-3.

[0135] In the case that the maker molecules are HA and COL4-7S, the reference value is, for example, a value set to
0.331 to 0.563, and is preferably a value set to 0.331 to 0.42 from the viewpoint of improvement of the accuracy for a
symptom of Type-4, and is preferably a value set to 0.42 to 0.563 from the viewpoint of improvement of the accuracy
for symptoms of Type-1 to Type-3.

[0136] In the case that the marker molecule is VCAM1, the measurement of VCAM1 (the quantity of VCAM1) may be
directly used as an index value in place of a normalized score calculated by using the above formula 1.

[0137] Inthe case that ELISA with a "Human sVCAM-1/CD106 Quantikine ELISA Kit" is used for measurement of the
quantity of VCAM1, the reference value (serum level (ng/mL)) is, for example, a value set to 618.1 to 1239.5, and is
preferably a value set to 618.1 to 840.0 from the viewpoint of improvement of the accuracy for a symptom of Type-4,
and is preferably a value set to 840.0 to 1239.5 from the viewpoint of improvement of the accuracy for symptoms of
Type-1 to Type-3.

[0138] In the method for discriminating between a symptom of Stage 0, Stage 1, or Stage 2 and a symptom of Stage
3 or Stage 4 in the Stages of fibrosis, it is determined that a subject possibly has a symptom of Stage 3 or Stage 4 in
the Stages of fibrosis in the case that the normalized score is larger than a reference value. The reference value to be
used in this case can be set as follows in the case that ELISA with a "Hyaluronan Quantikine ELISA Kit" is used for
measurement of HA and the Human MAP method is used for measurement of VCAM1.

[0139] Examples of the reference value include the following values.

[0140] Inthe case thatthe marker molecules are at least two marker molecules belonging to the Group 2, the reference
value is, for example, a value set to 0.087 to 0.848.

[0141] In the case that the marker molecule or marker molecules is/are all marker molecules belonging to the Group
2,VCAM1, VCAM1 and HA, VCAM1 and CTSD, VCAM1 and COL4, VCAM1 and COL4-7S, HA and COL4-7S, HA and
CTSD, HA and COL4, CTSD and COL4, or CTSD and COL4-7S, the reference value is, for example, a value set to
0.353 to 0.766, and is preferably a value set to 0.353 to 0.574 from the viewpoint of improvement of the accuracy for a
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symptom of Stage 3 or Stage 4, and is preferably a value set to 0.453 to 0.766 from the viewpoint of improvement of
the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0142] In the case that the marker molecules are all marker molecules belonging to the Group 2, the reference value
is, for example, a value set to 0.421 to 0.632, and is preferably a value set to 0.421 to 0.544 from the viewpoint of
improvement of the accuracy for a symptom of Stage 3 or Stage 4, and is preferably a value set to 0.544 to 0.632 from
the viewpoint of improvement of the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0143] In the case that the marker molecule is VCAM1, the reference value is, for example, a value set to 0.371 to
0.587, and is preferably a value set to 0.371 to 0.453 from the viewpoint of improvement of the accuracy for a symptom
of Stage 3 or Stage 4, and is preferably a value set to 0.453 to 0.587 from the viewpoint of improvement of the accuracy
for symptoms of Stage 0, Stage 1, or Stage 2.

[0144] In the case that the marker molecules are VCAM1 and HA, the reference value is, for example, a value set to
0.389 to 0.766, and is preferably a value set to 0.389 to 0.519 from the viewpoint of improvement of the accuracy for a
symptom of Stage 3 or Stage 4, and is preferably a value set to 0.519 to 0.766 from the viewpoint of improvement of
the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0145] In the case that the marker molecules are VCAM1 and CTSD, the reference value is, for example, a value set
to 0.406 to 0.718, and is preferably a value set to 0.406 to 0.524 from the viewpoint of improvement of the accuracy for
a symptom of Stage 3 or Stage 4, and is preferably a value set to 0.524 to 0.718 from the viewpoint of improvement of
the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0146] In the case that the marker molecules are VCAM1 and COL4, the reference value is, for example, a value set
to 0.407 to 0.678, and is preferably a value set to 0.407 to 0.534 from the viewpoint of improvement of the accuracy for
a symptom of Stage 3 or Stage 4, and is preferably a value set to 0.534 to 0.678 from the viewpoint of improvement of
the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0147] In the case that the marker molecules are VCAM1 and COL4-7S, the reference value is, for example, a value
setto 0.413 to 0.685, and is preferably a value set to 0.413 to 0.574 from the viewpoint of improvement of the accuracy
for a symptom of Stage 3 or Stage 4, and is preferably a value set to 0.574 to 0.685 from the viewpoint of improvement
of the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0148] In the case that the marker molecules are HA and COL4-7S, the reference value is, for example, a value set
to 0.398 to 0.7, and is preferably a value set to 0.398 to 0.539 from the viewpoint of improvement of the accuracy for a
symptom of Stage 3 or Stage 4, and is preferably a value set to 0.539 to 0.7 from the viewpoint of improvement of the
accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0149] In the case that the marker molecules are HA and COL4, the reference value is, for example, a value set to
0.392 to 0.683, and is preferably a value set to 0.392 to 0.463 from the viewpoint of improvement of the accuracy for a
symptom of Stage 3 or Stage 4, and is preferably a value set to 0.463 to 0.683 from the viewpoint of improvement of
the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0150] In the case that the marker molecules are HA and CTSD, the reference value is, for example, a value set to
0.373 to 0.69, and is preferably a value set to 0.373 to 0.465 from the viewpoint of improvement of the accuracy for a
symptom of Stage 3 or Stage 4, and is preferably a value set to 0.465 to 0.69 from the viewpoint of improvement of the
accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0151] In the case that the marker molecules are CTSD and COL4, the reference value is, for example, a value set
to 0.353 to 0.635, and is preferably a value set to 0.353 to 0.469 from the viewpoint of improvement of the accuracy for
a symptom of Stage 3 or Stage 4, and is preferably a value set to 0.469 to 0.635 from the viewpoint of improvement of
the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0152] In the case that the marker molecules are CTSD and COL4-7S, the reference value is, for example, a value
setto 0.403 to 0.676, and is preferably a value set to 0.403 to 0.559 from the viewpoint of improvement of the accuracy
for a symptom of Stage 3 or Stage 4, and is preferably a value set to 0.559 to 0.676 from the viewpoint of improvement
of the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0153] In the case that the in vitro diagnostic reagent "Chemilumi hyaluronic acid" in accordance with a latex aggluti-
nation method or CLIA is used for measurement of HA, ELISA with a "Human sVCAM-1/CD106 Quantikine ELISA Kit"
is used for measurement of VCAM1, and a radioimmunoassay with a "Type IV Collagen 7S Kit" is used for measurement
of COL4-7S, the reference value can be set as follows.

[0154] In the case that the marker molecules are VCAM1 and HA, the reference value is, for example, a value set to
0.381 to 0.759, and is preferably a value set to 0.381 to 0.526 from the viewpoint of improvement of the accuracy for a
symptom of Stage 3 or Stage 4, and is preferably a value set to 0.526 to 0.759 from the viewpoint of improvement of
the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0155] In the case that the marker molecules are VCAM1 and COL4-7S, the reference value is, for example, a value
setto 0.394 to 0.71, and is preferably a value set to 0.394 to 0.565 from the viewpoint of improvement of the accuracy
for a symptom of Stage 3 or Stage 4, and is preferably a value set to 0.565 to 0.71 from the viewpoint of improvement
of the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.
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[0156] In the case that the marker molecules are HA and COL4-7S, the reference value is, for example, a value set
to 0.373 to 0.698, and is preferably a value set to 0.373 to 0.563 from the viewpoint of improvement of the accuracy for
a symptom of Stage 3 or Stage 4, and is preferably a value set to 0.563 to 0.698 from the viewpoint of improvement of
the accuracy for symptoms of Stage 0, Stage 1, or Stage 2.

[0157] In the case that the marker molecule is VCAM1, the measurement of VCAM1 (the quantity of VCAM1) may be
directly used as an index value in place of a normalized score calculated by using the above formula 1.

[0158] In the case that ELISA with a "Human sVCAM-1/CD106 Quantikine ELISA Kit" is used for measurement of the
quantity of VCAM1, the reference value (serum level) (ng/mL)) is, for example, a value set to 789.8 to 1344.2, and is
preferably a value set to 789.8 to 1029.3 from the viewpoint of improvement of the accuracy for a symptom of Stage 3
or Stage 4, and is preferably a value set to 1029.3 to 1344.2 from the viewpoint of improvement of the accuracy for
symptoms of Stage 0, Stage 1, or Stage 2.

[0159] The discrimination method of the present embodiment can also be used as a method for determining the degree
of progression of a symptom of NAFLD, NAFL or NASH. The larger the index value is, it is determined that a subject
has a possibly high degree of progression of a symptom of NAFLD, NAFL or NASH. Alternatively, it may also be
determined that the application of the therapeutic drug is possibly effective in a case that the index value after the
application of the therapeutic drug is lower than the index value before the application.

[0160] The discrimination method of the present embodiment can also be used as a method for determining the degree
of progression of a symptom of a hepatic disease. The degree of progression of symptoms of hepatic diseases that has
been so far determined based on pathological findings by a liver biopsy can be determined by a non-invasive method.
Examples of the hepatic disease include NAFLD, alcoholic liver disorders, chronic hepatitis and drug-induced liver
disorders. Examples of the degree of progression of a symptom of a hepatic disease include the degree of progression
of hepatic fibrosis, the degree of progression of hepatic inflammation, the degree of progression of hepatocellular bal-
looning degeneration, the degree of progression of NAFLD activity and hepatocellular necrosis. The hepatic fibrosis is
a symptom found in, for example, NAFLD, alcoholic liver disorders, chronic hepatitis and drug-induced liver disorders.
The hepatic inflammation, particularly liver lobular inflammation, is a symptom found in, for example, NAFLD, alcoholic
liver disorders, chronic hepatitis and drug-induced liver disorders. The hepatocellular ballooning degeneration is a symp-
tom found in, for example, NAFLD, alcoholic liver disorders and chronic hepatitis. The hepatocellular necrosis is a
symptom found in, for example, NAFLD, alcoholic liver disorders, chronic hepatitis and drug-induced liver disorders.
[0161] NAFLD Activity Score (NAS), which is the score for evaluating the NAFLD activity, is now described. NAFLD
Activity Score is scored from pathological findings of hepatic steatosis rate, hepatocellular ballooning degeneration and
lobular inflammation based respectively on the following Table 3 and determined as the total value thereof. The higher
this score is, it is concluded that the severity of a symptom of NAFLD is high.

[Table 3]
"NAFLD Activity Score", Index for "Activity of NAFLD"
Activity evaluation Histological findings
Score Hepatic steatosis rate Ballooning degeneration Lobular inflammation

0 <5% None None

1 510 33% Few balloon cells Up to 1 foci per 200 x field

2 33 to 66% Many cells/prominent ballooning 2 to 4 foci per 200 x field

3 >67% 5 or more foci per 200 x field
* Activity is evaluated using the total score (score 0 to score 8) of 3 items

[0162] The marker molecules measured in the step (1) may include VCAM1, may be VCAM1, may be VCAM1 and
HA, may include VCAM1 and HA, may be VCAM1 and COL4, may include VCAM1 and COL4, may be VCAM1 and
COL4-7S, may include VCAM1 and COL4-7S, may be HA and COL4-7S, may include HA and COL4-7S, may be HA
and COL4, may include HA and COL4. The normalized score is calculated from the above formula 1 based on quantities
of the above marker molecules. The normalized score can be used as the index value of the degree of progression of
a symptom in a hepatic disease.

[0163] When the marker molecule is VCAM1, a measured value of VCAM 1 (a quantity of VCAM1) may directly be
the index value in place of the normalized score calculated from the above formula 1.

[0164] The higherthe index value is, itis determined that a subject has a possibly high degree of progression of hepatic
fibrosis, degree of progression of hepatic inflammation, degree of progression of hepatocellular ballooning degeneration,
degree of progression of NAFLD activity or degree of progression of hepatocellular necrosis. Alternatively, when an
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index value is more increased than the index value determined in the last time, it may be determined that a subject has
a possibly advanced degree of progression of hepatic fibrosis, degree of progression of hepatic inflammation, degree
of progression of hepatocellular ballooning degeneration, degree of progression of NAFLD activity or degree of progres-
sion of hepatocellular necrosis. Alternatively, when an index value of the therapeutic drug after the application is lower
than the index value before the application, it may also be determined that the application of the therapeutic drug is
possibly effective.

[0165] Examples of the therapeutic drug include therapeutic drugs for NAFLD, particularly therapeutic drugs for NASH.
Examples of the therapeutic drug for NASH include those obvious to a person skilled in the art such as thiazolidin
derivatives (rosiglitazone, pioglitazone), HMG-CoA reductase inhibitors (atorvastatin), cholesterol transporter inhibitors
(ezetimibe), angiotensin Il receptor antagonists (losartan, telmisartan, valsartan) and vitamin E, but not limited thereto.
Additionally, the application period of therapeutic drug can be suitably set as necessary and the effect may also be
confirmed, for example, 12, 24, 36, 48, 60, 72, 84 and 96 weeks after the application.

[0166] Another aspect of the present embodiment provides a kit to be used in the above method of the present
embodiment which includes a reagent for detecting the above marker molecules and an instruction for performing the
above method.

[0167] Further, another aspect of the present embodiment provides a kit to be used in the above method of the present
embodiment which includes a reagent for detecting VCAM1. The kit can be considered as a diagnostic reagent for
determining whether a subject is affected by nonalcoholic steatohepatitis (NASH), a subject has a symptom of hepatic
fibrosis, the degree of progression of hepatic fibrosis is high, the degree of progression of a symptom of hepatocellular
ballooning degeneration is high, the degree of progression of hepatic inflammation is high, a subject has a symptom of
hepatomegaly, a subject has a symptom of hepatocellular necrosis, a subject has a symptom of hepatocellular apoptosis,
a subject has a symptom of hepatocellular degeneration, or a subject has a symptom of hepatic steatosis or a subject
has a possibility of having these symptoms.

[0168] Examples of the reagent for detecting the above marker molecules include antibodies specifically recognize
the above marker molecules, proteins or nucleic acids specifically bind to the above marker molecules and synthetic
VCAM1 to be the standard of mass spectrometry. The reagent for detecting the above marker molecules may be those
commercially available or produced by a known method.

[0169] The instruction for carrying out the above method is not limited as long as it is described in such a way that the
method of the presentembodiment can be carried out and examples include aninstruction which describes the calculation
method for the above normalized score or the above index value and the reference value used in the above method.
[0170] The above kit may include as necessary, in addition to the above reagent and the instruction, for example,
sterilized water, physiological saline, a surfactant, a buffer, a protein stabilizer, a preservative, a blocking solution, a
reaction solution, a reaction quenching solution, reagents for a control (for example, tissue samples, biomolecules for
a positive control and a negative control), a labeling reagent and a solid phase support.

[0171] Another aspect of the present embodiment provides a liver disease determination system to be used in the
method of the present embodiment. Fig. 11 is a schematic view showing an embodiment of the liver disease determination
system. The liver disease determination system 100 comprises, for example, a measurement apparatus 1 configured
to measure quantities of the marker molecules contained in blood collected from a subject and a liver disease determi-
nation apparatus 11 configured to determine a symptom of a liver disease on a basis of the quantities of the marker
molecules measured. Hereinbelow, the details are described.

[0172] The measurement apparatus comprises a sample-setting part 3 configured to set a sample therein, a light
source part 2 configured to irradiate the sample with light, a detection part 4 configured to detect the light transmitted
through the sample and a communication part 5 configured to electrically send the measurement data (measurement
data of quantities of the marker molecules) obtained by the detection part 4 to the liver disease determination apparatus
11. The above sample is prepared from, for example, the blood collected from a subject.

[0173] The light source part 2 consists of, for example, a single or a plurality of light sources which can irradiate a
plurality of wavelengths. More specifically, multi-wavelength light sources such as a halogen lamp, those combining a
wavelength selecting filter therewith or an aggregate of LED with different peak wavelengths.

[0174] The light source part 2 irradiates a sample set in the sample-setting part 3 with a predetermined wavelength
light, and the wavelength can be suitably determined depending on a reagent (fluorescent pigment, etc.) to be detected
such as 400 nm to 1000 nm. The light source part 2 herein may be a single light source or a combination light source
of a plurality of light sources. Further, when a target to be detected is a light amount of a luminous pigment or radiation
emitted by a radioactive isotope, the light source part 2 does not have to be comprised.

[0175] The detection part 4 detects the light transmitted through the above sample. The detection part 4 may be those
detecting a light amount of a fluorescent pigment or a luminous pigment or may be those detecting radiation emitted by
a radioactive isotope.

[0176] The communication part 5 electrically sends the measurement data obtained by the detection part 4 to the liver
disease determination apparatus 11.
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[0177] Further, the light source part 2, the detection part 4 and the communication part 5 are electrically connected
to the liver disease determination apparatus 11 and the functions thereof may be controlled by a control part 12 provided
in the liver disease determination apparatus 11.

[0178] A partof Fig. 11 can be considered as a diagrammatic view showing the hardware structure of the liver disease
determination apparatus 11. The liver disease determination apparatus 11 comprises the control part 12, a recording
part 13 configured to record the information required for analyzing the measurement data sent from the communication
part 5, an arithmetic part 14 configured to carry out an arithmetic analysis of the measurement results, a display part 15
configured to display the analysis results and an input part 16 configured to enter the information required for the control.
Each function of the liver disease determination apparatus 11 to be described later is executed when a predetermined
computer software is run on the hardware such as the recording part 13 and the arithmetic part 14 to allow the input
part 16 and the display part 15 to operate under the control of the arithmetic part 14 along with the data readout and
writing at the recording part 13 and the arithmetic part 14.

[0179] The control part 12 is a control apparatus which can control the working conditions of the liver disease deter-
mination system 100 by following a predetermined procedure.

[0180] A single computer provided with both functions of the liver disease determination apparatus 11 and the control
part 12 may be used or a computer provided with the functions corresponds to the control part 12, the recording part
13, the arithmetic part 14, the display part 15 and the input part 16 may also be used.

[0181] Fig. 12 is a diagrammatic view showing the functional structure of the liver disease determination apparatus
11. The liver disease determination apparatus 11 comprises, as functional components, an acquisition unit D1, a nor-
malization unit D2, a comparison unit D3, a determination unit D4 and a display unit D5.

[0182] The acquisition unit D1 is configured to acquire the measurement data (measurement data of quantities of the
above marker molecules) from the measurement apparatus 1. The normalization unit D2 is configured to calculate the
normalized score from the acquired measurement data based on the above formula 1 and to determine the index value
from the calculated normalized score. The comparison unit D3 is configured to compare the index value determined by
the normalization unit D2 with a reference value. The determination unit D4 is configured to determine the presence or
absence of a hepatic disease based on the compared result. The display unit 5 is configured to display the determined
result.

(Determination program for hepatic diseases)

[0183] The program to be used in the method of the present embodiment is to allow a computer to function as the
acquisition unit D1, the normalization unit D2, the comparison unit D3, the determination unit D4 and the display unit D5
described above. In another aspect, the program allows the computer to execute an acquisition step S1, a normalization
step S2, a comparison step S3, a determination step S4 and a display step S5 to be described later. The computer
operates as the liver disease determination apparatus 11 by allowing the computer to read the above program. The
program is provided, for example, as stored in a recording medium. Note that examples of the recording medium include
those such as flexible disks, CD and DVD, those such as ROM and semiconductor memories.

(Method for determining hepatic diseases)

[0184] Next, the method for determining a hepatic disease carried out by the liver disease determination apparatus
11 is described. Fig. 13 is a flow chart of the method for determining a hepatic disease. The determination method carried
out by the liver disease determination apparatus 11 enables the determination of the presence or absence of a symptom
of a hepatic disease quantitatively and automatically with a high accuracy.

[Acquisition step S1]

[0185] First, the acquisition unit D1 is configured to acquire the measurement data (measurement data of quantities
of the above marker molecules contained in blood collected from a subject) from the measurement apparatus 1.

[Normalization step S2]

[0186] Next, the normalization unit D2 is configured to calculate a normalized score from the measurement data
acquired by the acquisition unit D1 based on the above formula 1 and determines an index value from the calculated
normalized score. For the measurement data, measurement data obtained in advance may be entered in the liver disease
determination apparatus 11 instead of acquiring by the acquisition unit D1. Further, the normalized score may directly
be used as the index value.
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[Comparison step S3]

[0187] Next, the comparison unit D3 is configured to compare the index value determined by the normalization unit
D2 with a reference value. When the marker molecule to be measured is a single kind, the comparison step S3 may be
carried out using the measurement data acquired by the acquisition unit D1 as the index value without carrying out the
normalization step S2.

[Determination step S4]

[0188] Next, the determination unit D4 is configured to determine the presence or absence of a symptom of a hepatic
disease based on the compared result. For example, the determination step S4 determines that a subject is affected by
nonalcoholic steatohepatitis (NASH), a subject has a symptom of hepatic fibrosis, the degree of progression of hepatic
fibrosis, the degree of progression of a symptom of hepatocellular ballooning degeneration or the degree of progression
of a hepatic inflammation is high, a subject has a symptom of hepatomegaly, a subject has a symptom of hepatocellular
necrosis, a subject has a symptom of hepatocellular apoptosis, a subject has a symptom of hepatocellular degeneration,
a subject has a symptom of hepatic steatosis or a subject has a possibility of having thereof, in a case that an index
value is larger than a reference value.

[Display step S5]

[0189] Next, the display unit 5 is configured to display the result determined by the determination step S4. For example,
the display unit 5 displays whether a target has a symptom of a hepatic disease.

[0190] The discrimination method of the present embodiment as described above is non-invasive and enables the
discrimination of symptoms of hepatic diseases such as nonalcoholic fatty liver disease with a higher accuracy than the
conventional methods. Additionally, the discrimination method can also be used as a method for collecting data to
diagnose hepatic diseases such as nonalcoholic fatty liver disease.

[0191] In the discrimination method, the index value is determined using the normalized score calculated from the
formula 1 but the index value may also be determined using a statistical value other than the normalized score. Examples
of the statistical value include maximum values, minimum values, mode values, average values, median values and
percentile values. For the statistical value used to determine the index value, one kind of the value may be used singly
or a plurality thereof may be used in combination. When a plurality of the values are used in combination, a measured
value may be standardized to correct the differences in the unit, scale, concentration, quantity, etc., of the measured
value of each marker molecule. Additionally, the distribution of measured values may be converted to a distribution
suitable for the discrimination using the Sigmoid function.

Example
[0192] The present invention is described in detail below with reference to Examples, but is not limited thereto.
Test Example 1: Method for discriminating between NAFL and NASH (1)

[0193] 132 Patients, classified into the NASH patients and the NAFL patients in advance by Matteoni classification,
were measured for quantities of the biomolecules (marker molecules) shown in the following Table 4 in blood. Of the
biomolecules, ALB, ALT, AST, COL4-7S and INS!VD were measured using in-vitro diagnostic reagents pharmaceutically
approved in Japan. Specifically, ALB was measured by an improved BCP method which is a type of the dye-binding
methods. ALT and AST were measured by an enzyme activity measurement method. COL4-7S was measured by the
RIA method. INS!VD was measured by the CLIA method. CK-18 was measured by a commercial evaluation kit (M30
Apoptosense (registered trademark) ELISA). HA was measured by a commercial evaluation kit (Hyaluronan Quantikine
ELISA Kit). Mac-2bp was measured by a commercial evaluation kit (Human Mac-2 binding protein (Mac-2bp) Assay Kit
- IBL). When the commercial evaluation kits were used, a multimode microplate reader "Spectramax M5" (Molecular
Devices) was used. P3NP was measured using a commercial evaluation kit (ELISA Kit for Procollagen Ill N-Terminal
Propeptide (PIIINP)). Other biomolecules were measured utilizing a multipleximmunoassay services, Human Discovery
MAP (registered trademark) 250+ (v. 2.0) provided by Myriad RBM.
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[Table 4]
Biomolecules (Marker molecules)
Module 1 (M1, ANG, APOC3, APOD, CFHR1, CLU, Cortisol, EGFR, HPN, IGFBP3, IL1B, IL23A, MET, MMP10,
Group 1) PROS1, Tetranectin, TTR, VDBP, VEGFR-2
Module 2 (M2, ALB, COL4-7S, AFP, AXL, CCL19, CGB, COL4, CSF1, CTSD, FAS, HA, Mac-2bp, CA19-9,
Group 2) NRCAM, OPG, VCAM1, VWF, YKL-40
Module 3 (M3, ALT, AST, INSIVD, INSMAP 6Ckine, AGT, CK-18, CRP, CXCL10, FABP4, G6PI, GSTA1, HSP-
Group 3) 60, ICAM1, LEP, P3NP, PSAT, Testosterone
Module 4 (M4, AREG, BDNF, CD40-L, EREG, FGF2, HBEGF, IGFBP2, MMP9, PAI-1, PDGFB, PLGF, SAP,
Group 4) TGFA, TGFB1, THBS1, VTN
[0194] Next, the normalized scores respectively corresponding to M1 to M4 were determined from quantities of the

biomolecules of the same module based on the above formula 1. For the mean (m;), sd (m;), mean (m;NASH) and mean
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(mNAFL) in the formula 1, the values shown in the following Table 5 to Table 8 were used.

[Table 5]
Biomolecule of M1 | mean(m;) | sd(m;) mean(m;NASH) | mean(m;NAFL)
ANG 414.74 124.67 481.56 384.64
APOC3 231.59 96.87 277.80 210.77
APOD 129.81 54.44 160.27 116.09
CFHR1 3195.14 | 749.31 3447.56 3081.41
CLU 248.88 48.24 272.24 238.35
Cortisol 352.20 | 510.96 370.20 344.10
EGFR 412 0.79 4.45 3.97
HPN 1036.86 | 310.19 1167.27 978.11
IGFBP3 2903.80 | 753.69 3203.41 2768.81
IL1B 4.85 3.03 5.73 4.45
IL23A 1.77 0.36 1.95 1.68
MET 82.34 175.20 51.28 96.97
MMP10 1.34 0.57 1.51 1.26
PROS1 15.07 2.94 17.22 14.10
Tetranectin 13.65 2.96 15.31 12.90
TTR 27.51 7.49 32.95 25.05
VDBP 205.15 95.64 246.32 186.60
VEGFR-2 7.05 1.78 8.01 6.62
[Table 6]
Biomolecule of M2 | mean(m;) | sd(m;) mean(m;NASH) | mean(m;NAFL)
ALB 4.29 0.35 4.45 4.22
COL4-7S 5.39 1.67 4.24 5.88
AFP 2.73 4.21 1.57 3.25
AXL 15.62 5.95 12.96 16.82

32




10

15

20

25

30

35

40

45

50

55

EP 3 282 256 A1

(continued)

Biomolecule of M2 | mean(m;) | sd(m;) mean(m;NASH) | mean(mNAFL)
CCL19 767.30 | 937.15 535.90 871.56
CGB 1.65 0.78 1.39 1.76
coL4 129.32 106.79 85.10 149.24
CSF1 0.85 0.41 0.72 0.91
CTSD 853.89 | 375.08 706.02 920.52
FAS 32.28 40.69 24 .83 35.64
HA 193.51 227.08 7214 248.19
Mac-2bp 1.84 0.86 1.52 1.99
CA19-9 23.91 26.75 11.76 29.39
NRCAM 1.74 1.26 1.25 1.96
OPG 7.02 2.85 5.80 7.57
VCAM1 632.91 242.86 521.59 683.07
VWF 91.67 39.94 74.95 99.20
YKL-40 85.99 84.47 43.98 104.92
[Table 7]
Biomolecule of M3 | mean(m;) | sd(m)) mean(m;NASH) | mean(m;NAFL)
ALT 89.88 65.44 61.78 102.54
AST 59.28 36.01 37.68 69.01
INSIVD 15.25 12.51 11.14 17.21
INSMAP 2.30 3.82 2.1 2.39
6Ckine 627.81 238.55 497.37 686.58
AGT 229.13 | 602.43 72.39 299.75
CK-18 559.70 | 320.09 342.85 657.39
CRP 2.73 2.96 1.65 3.22
CXCL10 647.97 | 488.53 476.29 725.32
FABP4 21.01 12.74 16.30 23.13
G6PI 62.58 37.34 4517 70.42
GSTA1 215.85 | 230.79 134.45 252.53
HSP-60 54.82 67.22 73.90 46.22
ICAMA1 184.42 107.25 138.39 205.15
LEP 15.78 15.30 12.96 17.06
P3NP 13.99 6.07 11.62 15.00
PSAT 22.64 19.68 14.23 26.44
Testosterone 3.25 1.92 3.95 2.94
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[Table 8]
Biomolecule of M4 | mean(m;) | sd(m;) mean(mNASH) | mean(m;NAFL)
AREG 344.88 142.30 459.78 293.11
BDNF 25.45 10.51 30.32 23.26
CD40-L 213 1.13 2.59 1.93
EREG 66.43 40.44 94.24 53.90
FGF2 37.38 17.38 50.93 31.27
HBEGF 70.89 21.00 84.22 64.88
IGFBP2 59.45 32.01 49.32 64.01
MMP9 1547.88 598.87 1816.07 1427.04
PAI-1 197.98 62.65 225.41 185.62
PDGFB 15423.86 6877.80 18728.78 13934.84
PLGF 43.04 14.39 48.98 40.36
SAP 14.45 4.31 17.26 13.18
TGFA 17.47 7.64 20.22 16.23
TGFBA1 11.01 3.60 12.38 10.39
THBS1 26881.59 | 12864.55 34515.61 23442.09
VTN 2370.23 551.50 2772.44 2189.01

[0195] Further, when two normalized scores corresponding to the above modules were used, the index value was
determined based on the above formula 2. The following values were used herein for M, (first normalized score), M,

(second normalized score), a, and a, in the formula 2.

[Table 9]
May ay Ma2 ay
M1 + M2 | Normalized score correspondingtoM1 | 14.253 | Normalized score correspondingtoM2 | 15.104
M1 + M3 | Normalized score correspondingtoM1 | 18.693 | Normalized score correspondingtoM3 | 19.524
M1 + M4 | Normalized score correspondingtoM1 | 10.007 | Normalized score correspondingtoM4 | 6.045
M2 + M3 | Normalized score correspondingtoM2 | 10.778 | Normalized score correspondingtoM3 | 11.578
M2 + M4 | Normalized score correspondingtoM2 | 11.165 | Normalized score correspondingtoM4 | 5.698
M3 + M4 | Normalized score correspondingtoM3 | 14.918 | Normalized score correspondingtoM4 | 8.189
[0196] Graphs of the determined normalized scores or index values classified into the NAFL patients group and the

NASH patients group and plotted are shown in Fig. 1. In Fig. 1, the solid lines represent both ends of the "reference
value range A" in Table 10 and the dotted lines represent both ends of the "reference value range B" in Table 10. In all
the normalized scores and index values, significant differences were found between the NAFL patients group and the
NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is
revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set within the ranges
shown in the following Table 10. Additionally, when AUROC determined from these results was compared with AUROC
(0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to
or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen
groups of the present Example.
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[0197] Furthermore, when two normalized scores corresponding to the above modules were used, index values based
on the Decision tree (Decision tree 1 to Decision tree 6) described above were also determined and found as follows.
[0198] When the marker molecules are selected from the above Group 1 and Group 2,

if M1, > 0.476, then | = 2, if M1, < 0.476 and M2, > 0.466, then | = 1, and if M1, < 0.476 and M2, < 0.466, then | = 0;
(Decision tree 1)

When the marker molecules are selected from the Group 1 and Group 3,

if M3, > 0.409 and M1, > 0.45, then | = 2, if M3, > 0.409 and M1, < 0.45, then | = 1, and if M3, < 0.409, then | = 0;
(Decision tree 2)

When the marker molecules are selected from the Group 1 and Group 4,

if M4, > 0.547, then | = 2, if M4, < 0.547 and M1, > 0.468, then | = 1, and if M4, < 0.547 and M1, < 0.468, then | = 0;
(Decision tree 3)

When the marker molecules are selected from the Group 2 and Group 3,

if M3, > 0.409 and M2, > 0.412, then | = 2, if M3, > 0.409 and M2, < 0.412, then | = 1, and if M3, < 0.409, then | = 0;
(Decision tree 4)

When the marker molecules are selected from the Group 2 and Group 4,

if M4, > 0.547, then | = 2, if M4, < 0.547 and M2, > 0.413, then | = 1, and if M4, < 0.547 and M2, < 0.413, then | = 0;
(Decision tree 5)

When the marker molecules are selected from the Group 3 and Group 4,

if M3, > 0.409, then | = 2, if M3, < 0.409 and M4, > 0.588, then | = 1, and if M3, < 0.409 and M4, < 0.588, then | = 0,
(Decision tree 6)

wherein | denotes the index value; and M1,, M2,, M3,, and M4, denote normalized scores for the Group 1, Group 2,
Group 3, and Group 4, respectively.

[0199] In all the index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. It is also revealed
thatthe values shownin the following Table 11 are effective as the reference value. Additionally, when AUROC determined
from these results was compared with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested
that the diagnostic accuracy is equivalent to or more than the conventional art. Note that AUROC of the NAFIC score
is the value calculated using the specimen groups of the present Example.

[Table 11]
Index value based on
decision tree Examples of Reference value
NAFL to NASH
e AUROC
Discrimination method First | second | Index Reference . I
Sensitivity | Specificity
node node value value
'(\)Al;g None 2
.. M2, >
M1, + M2, (Decisiontree 1) 0466 1 0.82 0 0.945 0.683
M1, < .
0.476 M2, > 0
0.466
M1, > 5
M3, > 0.45
0.409 | M1. <
M1, + M3, (Decision tree 2) 0 42 1 0.87 1 0.747 0.927
I(\)Ai?); None 0
'(\)A22§ None 2
" M2, >
M1, + M4, (Decision tree 3) 0468 1 0.857 0 0.890 0.683
M1, < .
0.547 M2, > 0
0.468
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(continued)

Index value based on
NAFL to NASH decision tree Examples of Reference value
P AUROC
Discrimination method First | second | Index Reference r e
Sensitivity | Specificity
node node value value
M2, > 5
M3, > 0.412
0.409 | Mm2. <
M2, + M3, (Decision tree 4) 0 4?2 1 0.872 1 0.758 0.927
I(\)Ai?); None 0
>
'(\)Agz; None 2
. M2, >
M2g + M4g (Decision tree 5) Ma 0 4?1’3 1 0.852 0 0.879 0.683
< B
a
0.547 M2, > 0
0.413
>
I(\)Ai?)g; None 2
. M4, >
M3, + M4, (Decision tree 6) M3 0 5388 1 0.815 0 0.945 0.683
< .
a
0.409 M2, > 0
0.588
[0200] Further, when two normalized scores corresponding to the above modules were used, index values based on

the arithmetic averaging described above were also determined and found as follows.

[0201] For the preferable index value, the value calculated from the following formula 3 is used. In the formula 3, |
denotes the index value, M,4 and M, respectively denote the normalized score of one of the above two groups and the
normalized score of the other ("first normalized score" and "second normalized score").

I= (M, + Mp)/2 (formula 3)

[0202] The values shown in the following Table 12 were used herein for M 4 (first normalized score) and M, (second
normalized score) in the formula 3.

[Table 12]
Ma1 Ma2
M1 + M2 | Normalized score corresponding to M1 | Normalized score corresponding to M2
M1 + M3 | Normalized score corresponding to M1 | Normalized score corresponding to M3
M1 + M4 | Normalized score corresponding to M1 | Normalized score corresponding to M4
M2 + M3 | Normalized score corresponding to M2 | Normalized score corresponding to M3
M2 + M4 | Normalized score corresponding to M2 | Normalized score corresponding to M4
M3 + M4 | Normalized score corresponding to M3 | Normalized score corresponding to M4

[0203] In all the normalized scores and index values, significant differences were found between the NAFL patients
group and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Further, it is revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to
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the values shown in the following Table 13. Additionally, when AUROC determined from these results was compared
with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.

[Table 13]
NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M2 (All factors) 0.904 0.450 0.890 0.780
M1 (All factors) + M3 (All factors) 0.939 0.490 0.824 0.951
M1 (All factors) + M4 (All factors) 0.859 0.498 0.725 0.854
M2 (All factors) + M3 (All factors) 0.866 0.453 0.791 0.829
M2 (All factors) + M4 (All factors) 0.848 0.465 0.791 0.878
M3 (All factors) + M4 (All factors) 0.891 0.494 0.769 0.902

[0204] Further, when two normalized scores corresponding to the above modules were used, index values based on
the linear regression equation described above were also determined and found as follows.

[0205] For the preferable index value, the value calculated from the following formula 4 is used. In the formula 4, |
denotes the index value, M4 and M, respectively denote the normalized score of one of the above two groups and the
normalized score of the other ("first normalized score" and "second normalized score"), by and b, denote the constants
determined by the linear regression analysis.

I= b] X Mal + b2 X MaZ (formula 4)

[0206] The values shown in the following Table 14 were used herein for M, (first normalized score), M,, (second
normalized score), by and b, in the formula 4.

[Table 14]
Mg, Mo b1 b2
M1 + M2 | Normalized score correspondingtoM1 | Normalized score correspondingtoM2 | 1.885 | 1.729
M1 + M3 | Normalized score correspondingtoM1 | Normalized score correspondingtoM3 | 2.113 | 2.405
M1 + M4 | Normalized score correspondingtoM1 | Normalized score corresponding to M4 1.69 0.97
M2 + M3 | Normalized score correspondingtoM2 | Normalized score correspondingtoM3 | 1.473 | 1.952
M2 + M4 | Normalized score correspondingtoM2 | Normalized score correspondingtoM4 | 1.519 | 1.081
M3 + M4 | Normalized score correspondingtoM3 | Normalized score correspondingtoM4 | 2.242 | 1.311
[0207] In all the normalized scores and index values, significant differences were found between the NAFL patients

group and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Further, it is revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to
the values shown in the following Table 15. Additionally, when AUROC determined from these results was compared
with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.

[Table 15]
NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M2 (All factors) 0.904 1.629 0.901 0.780
M1 (All factors) + M3 (All factors) 0.941 2.148 0.857 0.902
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(continued)

NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M4 (All factors) 0.860 1.196 0.846 0.732
M2 (All factors) + M3 (All factors) 0.869 1.474 0.868 0.780
M2 (All factors) + M4 (All factors) 0.850 1.171 0.802 0.854
M3 (All factors) + M4 (All factors) 0.899 1.692 0.802 0.854

[0208] Further, when two normalized scores corresponding to the above modules were used, index values based on
the linear discriminant analysis described above were also determined and found as follows.

[0209] For the preferable index value, the value calculated from the following formula 5 is used. In the formula 5, |
denotes the index value, M,4 and M, respectively denote the normalized score of one of the above two groups and the
normalized score of the other ("first normalized score" and "second normalized score"), C4 and C, denote the constants
determined by the linear discriminant analysis.

I=c;xM, +c,x My, (formula 5)

[0210] The values shown in the following Table 16 were used herein for M, (first normalized score), M, (second
normalized score), ¢, and ¢, in the formula 5.
[Table 16]
M4 Mao c1 c2

M1 + M2 | Normalized score correspondingtoM1 | Normalized score correspondingtoM2 | 7.755 5.78

M1 + M3 | Normalized score correspondingtoM1 | Normalized score correspondingtoM3 | 8.543 | 9.254

M1 + M4 | Normalized score correspondingtoM1 | Normalized score correspondingtoM4 | 6.947 | 3.574

M2 + M3 | Normalized score correspondingtoM2 | Normalized score correspondingtoM3 | 4.997 | 8.024

M2 + M4 | Normalized score correspondingtoM2 | Normalized score correspondingtoM4 | 5.081 4.771

M3 + M4 | Normalized score correspondingtoM3 | Normalized score correspondingtoM4 | 8.564 5.16
[0211] In all the normalized scores and index values, significant differences were found between the NAFL patients

group and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Further, it is revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to
the values shown in the following Table 17. Additionally, when AUROC determined from these results was compared
with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.

[Table 17]
NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M2 (All factors) 0.902 6.155 0.879 0.780
M1 (All factors) + M3 (All factors) 0.940 8.756 0.802 0.951
M1 (All factors) + M4 (All factors) 0.859 4.912 0.802 0.780
M2 (All factors) + M3 (All factors) 0.871 5.512 0.890 0.780
M2 (All factors) + M4 (All factors) 0.848 4.553 0.791 0.878
M3 (All factors) + M4 (All factors) 0.899 6.536 0.813 0.854

[0212] Further, when two normalized scores corresponding to the above modules were used, index values based on
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the geometric averaging described above were also determined and found as follows.

[0213]

For the preferable index value, the value calculated from the following formula 6 is used. In the formula 6, |
denotes the index value, M,4 and M, respectively denote the normalized score of one of the above two groups and the

normalized score of the other ("first normalized score" and "second normalized score").

I=\/Ma1 X Maz (formula 6)

[0214] The values shown in the following Table 18 were used herein for M 4 (first normalized score) and M,4 (second

normalized score) in the formula 6.

[Table 18]

M

al

Ma2

M1 + M2

Normalized score corresponding to M1

Normalized score corresponding to M2

M1 + M3

Normalized score corresponding to M1

Normalized score corresponding to M3

M1 + M4

Normalized score corresponding to M1

Normalized score corresponding to M4

M2 + M3

Normalized score corresponding to M2

Normalized score corresponding to M3

M2 + M4

Normalized score corresponding to M2

Normalized score corresponding to M4

M3 + M4

Normalized score corresponding to M3

Normalized score corresponding to M4

[0215] In all the normalized scores and index values, significant differences were found between the NAFL patients
group and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Further, it is revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to
the values shown in the following Table 19. Additionally, when AUROC determined from these results was compared
with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.

[Table 19]
NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M2 (All factors) 0.903 0.450 0.879 0.780
M1 (All factors) + M3 (All factors) 0.939 0.473 0.846 0.902
M1 (All factors) + M4 (All factors) 0.858 0.447 0.824 0.756
M2 (All factors) + M3 (All factors) 0.868 0.433 0.857 0.780
M2 (All factors) + M4 (All factors) 0.848 0.458 0.791 0.854
M3 (All factors) + M4 (All factors) 0.888 0.481 0.802 0.878

[0216] Further, when two normalized scores corresponding to the above modules were used, index values based on
the linear equation multiplication described above were also determined and found as follows.

[0217] For the preferable index value, the value calculated from the following formula 7 is used. In the formula 7, |
denotes the index value, M4 and M, respectively denote the normalized score of one of the above two groups and the
normalized score of the other ("first normalized score" and "second normalized score"), d, d, and d; denote the constants
determined by the non-linear regression analysis.

I=d;xM, +dy x My +d3; x M, x My (formula 7)

[0218] The values shown in the following Table 20 were used herein for M, (first normalized score), M,, (second
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[Table 20]

M4 Mo d1 d2 d3

M1+ M2 Normalized score corresponding to Normalized score corresponding to 4606 | 4711 | -5.738
M1 M2

M1 + M3 Normalized score corresponding to Normalized score corresponding to 0.863 117 | 2.682
M1 M3

M1+ M4 Normalized score corresponding to Normalized score corresponding to 11 0366 1305
M1 M4

M2 + M3 Normalized score corresponding to Normalized score corresponding to 356 | 3.964 | -4.246
M2 M3

M2 + M4 Normalized score corresponding to Normalized score corresponding to 309 | 2239 | -2.683
M2 M4

M3 + M4 Normalized score corresponding to Normalized score corresponding to 1584 | 0.658| 1416
M3 M4

[0219] In all the normalized scores and index values, significant differences were found between the NAFL patients

group and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Moreover, the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown
in the following Table 21. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 21]
NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M2 (All factors) 0.902 3.031 0.901 0.780.
M1(All factors) + M3 (All factors) 0.940 1.563 0.846 0.902
M1 (All factors) + M4 (All factors) 0.860 0.871 0.846 0.732
M2 (All factors) + M3 (All factors) 0.866 2.461 0.868 0.756
M2 (All factors) + M4 (All factors) 0.851 1.850 0.802 0.854
M3 (All factors) + M4 (All factors) 0.900 1.331 0.835 0.829

[0220] Further, when two normalized scores corresponding to the above modules were used, index values based on
the neural network described above were also determined and found as follows.

[0221] For the preferable index value, the values calculated from the following formula 8 and formula 9 are used. In
the formula 8, A4, B4, X4 and X, respectively denote the constant determined by the neural network. In the formula 9, |
denotes the index value, A,, B, and X, denote the constants determined by the neural network.

X, =f(A; - X; + B) (formula 8)

I= f(A2 . Xz + Bz) (formula 9)

wherein,
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1
f(x)=1+e“‘x

the ™" denotes the dot product of matrix, X, is the matrix of 2 x 1, A; is the matrix of 2 x 2, B, is the matrix of 2 x 1, X,
is the matrix of 2 x 1, A, is the matrix of 1 x 2, and B, is a real number.

[0222] The values shown in the following Table 22 were used for A, B4, X, A, and B,.
[Table 22]
X4 A, B, B,

M1+M2 | [[Mg4LIM,o]l | [[46.992,38.658],[-12.907,-12.553]] | [[-39.335],[3.592]] | [-26.046]

M1+M3 | [[Mg4LIMo]l | [[-2.459,-3.359],[-7.585,-8.645]] [[-2.971],[8.653]] [9.002]

M1+M4 | [[My4LIMyo]l | [[4.894,12.162],[14.443,0.505]] [[-11.443],[-3.38]] | [-11.274]

M2+M3 | [[Mg4LIMyo]l | [[-4.143,-6.075],[3.085,3.442]] [[3.564],[1.64]] [0.677]

M2+M4 | [[My4LIMo]1 | [[-14.87,2.227],[4.188,-21.96]] [[3.196],[11.856]] | [13.664]

M3+M4 | [[My4LIMoll | [[8.414,11.694],[-4.648,-2.674]] [[0.772],[3.909]] [4.232]
[0223] M, and M,, in the above Table 22 respectively denote the normalized score of one of the above two groups

and the normalized score of the other ("first normalized score" and "second normalized score"). The values shown in
the following Table 23 were used for M4 and M.

30

35

40

[Table 23]
Ma1 Ma2
M1 + M2 | Normalized score corresponding to M1 | Normalized score corresponding to M2
M1 + M3 | Normalized score corresponding to M1 | Normalized score corresponding to M3
M1 + M4 | Normalized score corresponding to M1 | Normalized score corresponding to M4
M2 + M3 | Normalized score corresponding to M2 | Normalized score corresponding to M3
M2 + M4 | Normalized score corresponding to M2 | Normalized score corresponding to M4
M3 + M4 | Normalized score corresponding to M3 | Normalized score corresponding to M4

[0224] In all the normalized scores and index values, significant differences were found between the NAFL patients
group and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Further, it is revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to
the values shown in the following Table 24. Additionally, when AUROC determined from these results was compared
with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.

[Table 24]
NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M2 (All factors) 0.871 0.573 0.901 0.780
M1 (All factors) + M3 (All factors) 0.941 0.454 0.857 0.902
M1 (All factors) + M4 (All factors) 0.867 0.475 0.736 0.854
M2 (All factors) + M3 (All factors) 0.872 0.357 0.890 0.780
M2 (All factors) + M4 (All factors) 0.867 0.399 0.813 0.829
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(continued)

NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M3 (All factors) + M4 (All factors) 0.899 0.441 0.835 0.829

[0225] Further, when two normalized scores corresponding to the above modules were used, index values based on
the Support Vector Machine described above were also determined and found as follows.

[0226] For the preferable index value, the value calculated from the following formula 10 is used. In the formula 10, |
denotes the index value, N, a, y and v denote the constants determined by the Support Vector Machine.

—_yM
[ =)i—, a; X K(x,v;)
(formula 10)

wherein,

K(x,v) =(xT-v)2 the "" denotes the dot product of matrix, y is the matrix of 2 x 1, xT is the transposed matrix of y, a is the
matrix of 1 x N, o; is a real number at the i row of a, v is the matrix of 2 x N, v; is the matrix of 2 x 1 at the i row of v, and
the values shown in the following Table 25 were used for N, o, x and v.

44



EP 3 282 256 A1

[loot 0
‘205°0°651°0°665°0'v8Y'0°8.7°0°285°0°60G°0°91'0° L¥S 0'685°0°GY'0°9€L°0°882°0 LEY 0°ZLY

"0'862°0'€2S

"0'vSY'0'292°07GS 0°865°0°8€9°0°90G°0°28G°0°607°0°L¥9°0°L2€°0°2LS 0°29% 0°ESE 0 L09°0
.vFm.o.qm@o.mmo.o.ﬁo.oiv.o.wwo.o.mv.o._mv.o_mmmo.mom.o_mﬁm.o.@E.o.m?.or_w.m_wwm.m [Leoiieoiied
 6£90'89"0" LLEO'LLE O LLE O LLE O LLE O LLE O LLE O LLEO'LLE D
S ‘11€0°
YLY'0°295°0'9€L°0'V9G 0 LY 0' YOS 0 LEY 0°L2 0°2E9°0'CYS 0'PE9°0°929°0 %.m%mmm.mhmmm e 0 LLE O LLE O LLE O LLEO LLE D LLE O LLED LLED
e e e ) e e e ‘11€0°
0'vYE'0°G5E°0'667°0°G8€°0°L8E°0°825°0 Smo%mowmmo%gigNgmowmom_wm%om e 0 LLE 0 LLE O LLE O L LE O LLED LLE O L LE D LLED
P ‘11€0°
L9E°0'2ES 085 028" 0'80¥'0'68Y 0 Ly 0'SY 0'Cy 0°68€°0°89€ 0 YPE 0 C LY o%mwmomwm e 0 LLE D LLE D LLE O LLED LLED LLE O LLED L LED
e e e ) e e e e e e ‘11€°0°
$0°2£°0'€2£0'9€€°0'8EY'0'G8E°0'2GE0°CLY 0°GLE 0 LYE 0Z8E° 09280 Nwm mmwm.m%mwm e 0 LLE 0 LLE O LLE O LLE O LLEO LLED LLED L LED
e e e e e e e e ‘11€°0°

$°0°90%°0°€6E 0P Y 0" Y8Y 0°L9E 0°L6E 0°ESE0°LLY 0 LES 0 PIE°0'GLE 0'ECE owo mﬁ.i e 0 LLE 0 LLE O LLE O LLE O LLEO L LED L LED L LED &
[cz9°0'69 ‘L eo" 43 el ZN+LIN

9'0'€2'0'899°0'68°0'G29°0'€G9°0'8¥'0°2€9°0°L0G°0'GE9°0'€09°0° L0 0'899°0 wmm.mhwwwm,w e 0 LLE O LLE O LLE O LLE D LLED L LED L LED L LED
e e e ‘11€°0°
/¥'0'86°0'GGS°0°287'0°€09°0°LGE0°LZY 0'6F 0'YSH 0 LY 0'EL90°CEL0°LLS 0 mwmommw%% e 0 LLE 0 LLE O LLE O LLE O LLEO L LED L LED L LED
e e e e e ‘11€°0°
996°0°€22°0'6L9°0°L6Y°0°829°0°255°0°€87°0°299°0°¥0G 0 L L2 0'80G 0'V2G°0 Bmo.oomw.m%mww e 0 LLE 0 LLE O LLE O LLE O LLEO L LED L LE0BRYD
"0°G89°0'¥9€°0°8LG 0 LS 0'Y9G°0°229°0°9€G 0'ELE 020G 0°2L9°0°LBS 0'EES 0 LLI0'GLE O ~689'0-'689'0-'689'0-'689'0-'669'0
 $BC"0'865°0 -'689°0-'689°0-'689'0-'689°'0-'689'0-'689°0-'689°0
et e e e e -'689°0-'689°0-"689°0-'689°'0-'689'0-'689 0-'689°0
26°0°265°0°90S°0'719°0°€05°0°'899°0°295°0°229°0°L8Y'0°€9°0°GLG 0'825 0 @ow%%mo%oﬁw%mw - 689°0-'689°0-'639°0- 689°0-689"0-'689"0-'689°0
e e ) e e e e -'689°0-'689°0-'689°0-‘689°'0-'689'0-'689 0-'689°0
909°0'SLS 0 LEY 0'8EE 0 YZH 0°285°0°CLE 0 LS 0'GEY 0°9G€ 0'G6Y 0 LY 0 mmmmomww%om. 689'0-'689°0-'6689'0-689-0-'689-0-689'0-'689°0-]

9/£°0°'22°0'GZ¥ 0'¥05°0°86£°0°901"0° LGE0'EL Y 0'ZES 0'6L 1 0'GSH 0°9€€ 0°'8YE 0'8LS 0'ELY

"0'882°0°9

PP 0°9€°0°LBG 0°EY2 0°G8G°0°295°0°961°0°'€62°0°G0E 0 L62°0°L6G°0°82E°0°28€°0'672°0°GS 0]

|

A 0 N X

[sz eiqell]

© S 0 s 0 Is3
- -~ S RY ®

35
40
45
50

55

45



EP 3 282 256 A1

[le6t
"0°285°0°L5Y°0°1L2S°0°605°0'Y'0°2LS0°2LG 0'697°0°869°0°81°0'687'0°6LS 0 LG 0°9FS 0 9GS

"0'609°0'61S
'0'229°0'LES0'LEY'0'SLO0'LLY 0'8E2°0'85°0°80G°0°L L°0'EY 0 YOS 0'GOY 0' V610 L9G 0861
v.o.owo.o.vmv.o.vmm.o.Em.o.mm.o.gv.o.mom.o.ES.Bm.o.m%.o.vﬁ.o.mE.o.mmoww.mmmmr.m [LieoLien e

 505'0'8L9°0 LLEO'LLE O LLE Q' LLE O LLEOQ'LLE D LLEDQ'LLE D LLED
e A et Al A e rE Ay e b T e e b T e A et O A A et 1 o1+ ‘Lieo’
Z8%'0'295°0°€6%°0'G°0'65°0'925 072G 0 V€S 0'629°0°959°0°GE9°0° 1890 V€90 hmmwm%w%m% e 0 LLE 0 LLE O LLE O L LE O LLED LLE O L LE D LLED

e e ) e e e ‘Lieo’

1GE°0°L9E°0 LI 0'€ZY 0'8LY 0 LLE O'CYY 0'YL"0'6L€°0'609°0'G6E 0 LBE 0 Bm.mhwmm.mmm e 0 LLE 0L LE D LLE O LLE O LLE D LLE O L LED L LED

A e o e et et e e e et | ] et et e i ‘Lieo’

G'0'655°0'7€9°0'2L¥'0'2€°0'855°0°259'0'¥0F'0°66€ 0 V7S 0L LE0'BLY 0'61LS o.mmﬂm_wmm.m e 0 LLE 0L LE D LLE O LLE O LLE D LLE O L LED L LED

(e o Ao A ot A A A A m e At 1 ot 1 e e A e et et Leo’

S9E'0°Z07'0'98€°0°'ELE 0'08E'0'G0Y 0'68Y 0'LE0'TYE 0'LYE 0'GSE 0'OBE 0'BBY 0'88Y 0'68) | | .\ ooy oo et o0t Le 0 L LEO L LE O LED

€0'LYr0'L6Y L 1e 0

0'/89'0°2LE'0'E6€ 0'6LE 0°'E9E 0'EVE 0'6YE 0'99E 0'6YE 0'OEE 0'GEE 0'GE 0'GLS 0 8&2 e 0 LLE 0 LLE O LLE O LLE O LLEO L LED L LED L LED el
[2290'69 ool CEY pepg| EATEN

9'0°€.'0'899'0°68%'0'529'0°€59°0'8%°0°2€9°0°L0G°0'GE9°0°'€09'0°10L0'899°0 wmmm%mwwm%m e 0 LLE 0 LLE O LLE O LLE O LLEO L LEDLLED L LED

A O A e ] O e O A ] e | T b et e oot e 11 ) oo et ‘Leo

/'0'8G°0°G55°0°L8¥°0°€09°0°LGE0°' LY 0'67'0'¥SH 0' L ¥9'0'€L9°0°'2EL'0°LLG 0 mwmommw%% e 0 LLE 0 LLE O LLE O LLE O LLEO L LEOL LED L LED

e Al B RE i 1A e O M A A e L | 1 e | e et ‘1e0

995°0°€2L'0°619'0° L6V 0'8L9'0°LG5°0'E8Y 0°T99'0 YOG 0'LLLI0'BOG OVLG O LOGOVYGOVY| |\ o) o) ooy oo L0 ) 160 LE 0°L LE0°689°0

0'65%°0°G09 689°0-'689-0-689°0

0'689'0'V9E'0'8LG0'H¥S'0'V9G 0,29 0'9EG 0'ELE'0'Z05'0'2LI 0’165 0'EES O wmm.m.mmm.m -689°0-'689°0-689"0-'689"0-'689°0-689°0-689"0-689"0

(e im0 e Oaa M ran:Mirra | o mian At | armto | ammt A M ama ¢ -'689'0-'689°0-'689'0-'689°0-'689'0-'689'0-'689'0

25°0'265°0°905°0'719°0°€05°0°899°0'295°0'229°0°1L80°€9°0'G1.5°0'825°0 oow%%mo%oﬁw%mm - 689°0-'689°0-'639°0- 689 0-689"0-'689"0-'689°0

Al ot ) or A OO A Tt O ot on e M ane i am i 1 o aac o] 089 07'689-689°0-689°0-'689°0-'689 0-'689°0-'689'0

909'0°GLS 0 LEY'0'8EE 0V 028G 0'€LE 0 LG 0'GEY 0'9GE 0 G610 LY 0 mmm%%wmmom, ~689°0-'689°0-'689"0-'689-0-'689-0-'6890-'689°0-]
9/€°0°,2°0'GZ¥ 0'¥0S0'86€°0°90%'0°'LGE0'EL Y 0'CES 0'6L7'0'GSH 0'9E€ 0'8YE0'8LG0'ELY
'0'882°0°9
¥¥°0°9€°0°1L6G°0'€¥2'0'G85°0°'29G°0°96%'0'€62°0°'G0€'0°L62°0°'L6G°0'82€°0°L8€ 0'672°0°GS 0]
]

A 0 N Ve

(panunuod)

© S) © <) o) )
~ -~ N N ™

35
40
45
50

55

46



EP 3 282 256 A1

[[8¥5°0°252°0'229'0'229'0'615°0'629'0'¥8S 0'¥8Y'0'129'0'915°0°'529'0'6€9°0°LLL 0

‘669°0'G67°0
‘6GG°0°21G°0°999°0'G/Z°0'889°0'VL L0 LYY 0'8EL°0'EY'0°9¥9°0'661°0'8L Y 0°ZZY 0 YS9 0°LL
9'0'€'0Z¥ 0
‘G0¥°0°LL¥°0°G99°0°299°0°€92°0°€S9°0° LEY'0'9Z9°0'¥G9°0' VLG 0 L08 0'67°0°L9Z°0'6E9°0°L L [Lieo Lie 0
€0°CLG0C|LLE O LLE O LLE O LLE O LLE QO LLE Q' LLE Q' LLEQ'LLE O
£9°0'9G°0°£8G°0'GBG0°L¥9°0°129°0'861°0°£9°0°86.4°0°29°0°Z¥SG'0° L85 °0°€9°0°L LI 0'Y69°0 VS ‘11€°0°
"0'V09°0 LYS|LLE O LLE O LLE O LLE O LLE O LLE Q' LLE Q' LLEQ'LLE O
"0'91L2°0'85°0°€65°0'Y09°0'9GG°0' Y2 099, 0 V€S 0°Z6€ 0'9€€"0°229°0'68€°0°L250'8SE0° L L ‘11E°0°
G'0'86L°0°99(LLEO'LLEO'LLE Q' LLE O LLE O LLE O LLEO LLED'LLED
9'0'961°0°£2G°0°92G°0'20G°0'2.2°0'9GE°0°LBSG 06611 '0° Y2 0°GZG 0°'G6E 0°LGE 090G 0°6LE ‘11€°0°
"0'86£°0°Z9|LLE O LLE O LLE O LLEO'EZZ O LLE Q' LLE Q' LLEQ'LLE D
"0'8G€°0'€E20°2ST 0 Y 098" 0'v92 0'9LE 0L L20'E2E 0'S62'0'EEY 0°L2°0°28E°0°LES 06 11E0°
67°0'Z8G°0C[LLEO'LLE O LLE Q' LLE Q' LLE O LLE O LLE O LLEOD'LLED
L¥'0'v¥'0°262°0'687°0'252°0'S 0'GYG 0°82G°0°8ZE°0'YEE 0G0 LBE 0'80Z°0°L8L'0°LLL0 ‘11E°0°
19¢°0l'[ZZ|LLE 0 LLE O LLEO'LLE O LLE O LLE O LLE O LLE O LLED el [e®] PN+LIN
9'0'699°0€2°0'899°0'68%°0'GZ9°0°€G9°08¥'0°2£€9°0°L0G 0°'GEY°0°€09°0°L02°0°899°0°8EG 0 11E0° ‘T8
¥G°0°€50Z|LLE O LLE O LLE O LLE O LLE QO LLE Q' LLE Q' LLEQ'LLE O
19°0'6/%°0'8G°0'GGG'0°281°0°€09°0°LGE0°LZY 06 0 YSGH 0 LY9 0'€L9°0°ZEL0°LLG 0'8Y 06 ‘11E°0°
67 0'VOF 0 |LLE O LLE O LLE O LLE O LLE O LLE Q' LLE Q' LLEQ'LLE O
979°0'99G6°0'€Z2°0'619°0°L6¥°0°829°0° GG 0'€81°0°299°0'¥0G°0'80G 026 0°LOG 0 VG 0 v ‘11E°0°
"0'657°0'GO9|LLE O LLE O LLE O LLE O LLE Q' LLE Q' LLE Q' LLE 0’6890
"0'689°0'v9€°0'8LG 0 LYS 0 Y95 0°'2290°9ES 0°ELE0°20S 0°2L90°LBS 0'EES 0L LI 0'SLE O -'689°0-'689°0-'689°0
‘ ¥85°0'865°0| -'689°0-'689°0-'689°0-'689°0-'689"0-'689"0-‘89°0-'689°0
‘Z6°0'265°0'905°0'719°0°€05°0'899°0'295°0'2Z9°0°L8Y°0°€9°0'GLG 0826060 0'60G°0°9.€| -'89°0-'689°0-'689°0-'689°0-'689°0-'689°0-'689°0-'689°0
"0'8€5°0°9€°0 -'689'0-'689°0-'689°0-'689°0-'689°0-'689°0-'689°0
‘909°0°GLG°0LEY'0°8EE°0'VZY 028G 0'CLE 0" LG 0'GEY 0°9GE°0'G6Y 0" LYb 0GB 0°€9€°0°T -'689'0-'689°0-'689°0-'689°0-'689°0-'689°0-'689°0
INAR 7420 -'689'0-'689°0-'689°0-'689°0-'689°0-' 1 62°0-'689°0-]
9/€£'0'£Z°0'GZ¥'0'0G°0'86£°0'90Y°0°LGE'0'EL Y 0'ZEG 0'6L Y 0'GGY 0°9€€°0°8YE 0°'8LG 0'ELY
"0'882°0'9
¥¥'0'9€°0°L6G 0€¥Z 0'G8G°0°29G°0°961°0°€62°0°G0E 0°L6Z 0°26G°0°82€°0°28E 0612 0G5 0]
1
A 0 N Ve

(panunuod)

© S) © <) o) )
~ -~ N N ™

35
40
45
50

55

47



EP 3 282 256 A1

[le6t
"0°£8S°0°L5°0°1L2S°0°605°0'Y'0°2LS0°2LG 0'697°0°869°0°81°0'68Y'0°6LS 0 LS 0°9FS 0 9GS

'0'509°0'61
G'0'2Z9°0'LES0'LEY'0'GLO0'LLY'0'8EL°0'85°0'80S 0L L0 € 0 70 0'G9t" 0 ¥6+°0°L9G°0'86
v.o.owo.o.vmv.o.vmm.o.Em.o.mm.o.gv.o.mom.o.ES.Bm.o.m%.o«ﬁ.o.mrm.owm%wmmmmmm [LieoLien e

h050'8L9 LLEO'LLE O LLE Q' LLE O LLEOQ'LLE O LLEOQ'LLE D LLED
e A e e e e M O A ) e e e ae A et O A e A e ‘Lieo’
0'Z8%'0'295°0'€6%°0'6'0°G5°0'925 07250 V€S 0'6.9°0°9G9°0°GE9 0 Eoo%woﬁwmmmm.m.mmr%m e 0 LLE 0 LLE O LLE O L LE O LLED LLE DL LE D LLED
et et ) 1 e e e e e et ot e are el | feae b ) i et ‘Lieo’
1G€°0°L9E°0 LLY 0'€ZF 0'8LY 0 LLE OCYY 0' VL1 0'6.E0'609°0'G6E0 LBE 0 BN%%W%% e 0 LLE 0 LLE O LLE O LLE O LLEO L LED L LED L LED

A i e e e et e et | ) e | il e T et ‘Lieo’
995°0'655°0'7€9'0°CL¥'0'C€'0'855°0°269°0' Y0V 0'66E 0'YG 0'LLE0'BLY 061G m.mww.m.wwm e 0 LLE 0 LLE O LLE O LLE O LLEO L LED L LED'LLED
e A e e e o A A A A A ] i e R M OO M OO - ‘Lieo’
0'G9€°0'20'0'98€°0'€LE"0'98€°0'G0Y'0'68°0°LE 0°ZFE 0°LFE 0'GSE 0'96€ 0 mmm%%ww%% e 0 LLE 0 LLE O LLE O LLE O LLEO L LEDLLED L LED
A aa i e R 1 e A e A A e e e e e e E | e ‘Leo
£6v'0°L89'0°2LE'0'E6E 0'6LE'0'EIE 0'EVE 0'6YE 0'99E 0'6YE 0'OEE 0'GEE O'GE O'GLE 00| | ot ooy o) o0 L0 L 180 LEO L LEO'LLE O el
ol'loov 0z ool CEY pepg| ENHEN
05°0'65%'0'665°0'¥8%'0°8.1'0'L85°0°60G°0'9%'0°L¥S 0685 0'G¥'0°9€L°0'88. ohmmwmmwm.m e 0 LLE 0 LLE O LLE O LLE O LLEO L LEOLLED L LED
b e A e M O R M OO M ane 1 om M AL A ot oo ) o o et | At ‘1e0
¥S%°0'29.°0'7S5°0'865°0°8€9°0°905°0° L85 060%'0°L¥9°0° LZE0°CLS 0 N@gmmw.m,%w.m,w e 0 LLE 0 LLE O LLE O LLE O LLEO L LED L LED L LED
A A A A A A 1O A e O e | B i e AT MEa | e E e i et ‘1e0
1G'0'¥69'0'6€9°0'6.9'0' 1 +'0'889°0'61°0'L6¥'0'2SL'0'605 028 0'9L ¥ 0661 @mm.m.mm.m%% e 0 LLE 0 LLE O LLE O LLE O LLEO L LE DL LE0BRID
#°0'29G°0°'9€2°0'%95°0'ELY'0'¥0S 0'LEY'0'L2F'0°2€9'0°2FS 0'VE9°0°929°0'6E5 021 0°L2L 0 ~689'0689'0'689'0'689'0'689'0
‘595"0'66E°0 -'689'0-'689°0-'689'0-'689°0-'689'0-'689'0-'689'0
ot e M AR M OO M Oe M OT Mt Re M A MO e M At A A i a1 4t -'689'0-'689°0-'689'0-'689°0-'689'0-'689'0-'689'0
¥¥€°0'G5€°0'667°0'G8€°0°L8€°0'825°0°L6€ 0'V9€ 0'85€E 0651 0 i 02 0 mow.m.wmw.m,wm - 689°0-'689°0-'639°0- 689 0-689"0-'689"0-'689°0
A e O O A O M RO ot A i it A AE DA A e (T | o b | e -'689'0-'689°0-'689'0-'689°0-'689'0-'689'0-'689°0
€'0'2€5°0'875°0'287'0'80%'0'687'0°' L ¥¥'0'GY'0°ZiY'0'68€°0°89E 0"V vE 0T LY o.wmw.m.wmw.m -'689'0-'689'0-'689-0-689"0-'689-0689-0-'689-0-]
‘€°0°€L€°0°9€€°0'8EY'0'G8E0'CGE 0L Y 0'GLE 0 LYE0'28E°0'92€°0'28€°0'2€9°0'605°0'9F
€0'2£0'8
0'0°90%"0°€6E°0°9YY 0 ¥8Y"0'1L9€0'L6E'0'EGE0°LLY 0'LES 0'Y9E 0'GLE 0'ECE 0 Y 0" Gy 0]
]
A 0 N Ve

(panunuod)

© S 0 s 0 Is3
- -~ S RY ®

35
40
45
50

55

48



EP 3 282 256 A1

[[8¥5°0°'252°0'229'0'229'0'615°0'629'0'¥8S 0'¥8Y'0'129'0'91L5°0°'529'0'6€9°0°LLL 0

‘669°0'G61%°0
‘6GG°0°21G°0°999°0'G/Z°0'889°0'VL L0 LYY 0'8EL°0'EY'0°9¥9°0'661°0'8L Y 0°ZZY 0 YS9 0 LL
9'0'€'0Z¥ 0
‘G0¥°0°LL¥°0°G99°0°299°0°€92°0°€S9°0° LEY'0°9Z9°0'¥G9°0 LG 0 L08 0'67°0°L92°0'6E9°0°LL [Lieo e
€0°CLG0Z|LLE O LLE O LLE O LLE O LLE QO LLE QO LLE Q' LLEQ'LLE O
£9°0'9G°0°/8G°0'GBG0°L¥9°0°129°0'861°0°£9°0°86.4°0°29°0°Z¥SG 0" L85 °0°€9°0°L LI 0'Y69° 0 VS ‘11€°0°
"0'v09°0°LY|LLE O LLE O LLE O LLE D LLE O LLE O LLE O LLE D LLED
G'0'912°0'8G°0°€6G°0°¥09°0°9GG°0'¥Z'0°99. 0" €6 0'Z6E°0°9€€°0°229°0°68€°0°LZG 0°8GE 0L ‘11E°0°
1G°0°86L°0|LLEOLLE O LLE O LLE O LLE QO LLE Q' LLE Q' LLEQ'LLE O
999°0°961°0°/25°0'925°0'20G°0'2L2°0°9GE°0°L6G 0'6L'0°L¥2 0'GZG 0'GBE 0 LGE 0°90G 061 11E0°
£0'86£°0°Z9[LLEO'LLE O LLE Q' LLE O LLE O LLEO LLEQ LLEOD'LLED
¥'0°8G£°0°€£Z°0'2SZ 0 YY1 0'98Y°0'¥9Z°0'9LE'0°L LZ°0°€ZE°0'G6Z°0°EEY 0 L2°0°L9E°0°LEG 0 ‘11€°0°
‘66%°0'285°0|S9Z°0°LLE 0 LLEO'LLE O LLE O LLE O LLE D LLEO'LLED
‘eL¥°0'P¥'0'262°0'687°0'25L°0'vG 0'G¥G'0°82G°0°8ZE 0 YEE 0'GLY 0 LBE0°80Z°0°L8L 0" LLL ‘11€°0°
0°L9C0I'[9LLE O LLE O LLE O LLE O LLE Q' LLE O LLE Q' LLEO'LLED el [e®] PN+ZIN
9%°0'205°0°657°0'66G°0¥8Y'0'8.¥°0°285°0'60G°0°9%'0°L¥G'0'68G°0°G'0'9€2°0°882°0°LEY0 ‘11E°0° ‘T8
‘ZLP0'8GL°0[LLE O LLE O LLE O LLE O LLE O LLE O LLE O LLEO'LLED
‘€ZG°0'YGY 0'29L°0'¥SG 0°865°0°8€9°0°906°0°28G°0'60°0°L¥9°0° 220225 029 0€GE 0L ‘11E°0°
09°0° LY 0G/LLE O LLE O LLE O LLE O LLE O LLE Q' LLE Q' LLEQ'LLE D
Y¥'0'vLG0'v69°0'6£9°0'6.9°0V L 0°889°0'61°0° L6V 0°2GL 0'60G°0°9LY" 0'661°0°9°0°90G°0°G ‘11E°0°
€9°0'89°0VL{LLEO'LLE O LLE Q' LLE O LLE O LLE O LLE O LLE 06890
¥°0°296°0°9€2°0'¥9G°0'C LY’ 0'¥0S 0 LEY 0 LZ¥'0'2E9°0'ZHG 0 ¥€9°0°929°0'6EG°0'ZY'0°LZL 0 -'689'0-'689°0-'689"0-'689°0-'689°0
‘695°0'66€°0 -'689'0-'689°0-'689°0-'689°0-'689°0-'689°0-'689°0
‘P¥€°0°GGE°0'667°0'G8E°0°L8€°0'8ZS 0" L6E 09 0'8GE 065 0 Yy 02y 0' €0V 0°ELY 0 LT -'689°0-'689°0-'689'0-'689°0-'689'0-'689°0-'689°0
¥'0'v8¥°0°L9 -'689'0-'689°0-'689°0-'689°0-'689°0-'689°0-'689°0
£°0'2£6°0'875°0'28Y°0'80%°0'68Y°0° LYY 0'GY 02y 0'68€°0°89€°0'YYE 0'ZLY 067 0 LIE0 -'689°0-'689°0-'689'0-'689°0-'689'0-'689°0-'689°0
‘90%°0°2E¥°0 -'689'0-'689°0-'689°0-'689°0-'€£€ 0-'689°0-'689°0-]
/£°0°€2£°0°9€£°0'8EY'0'G8E°0'ZGE°0°ZLY 0'GLE 0 LYE'0'28E°0°92E°0'Z8€°0'ZE9°0'60G°0°9Y
£02£0'8
07'0'90%'0'€6E£°0°9YY 0 v8Y 0°L9€°0°L6€°0°€GE°0° L L 0 LEG 0YIE 0°GLE 0'EZE 0 Y 0'GhY 0]
1
A 0 N Ve

(panunuod)

© S) © <) o) )
~ -~ N N ™

35
40
45
50

55

49



EP 3 282 256 A1

[l
8%5°0°252°0'2L9°0°229°0°615°0°629°0'85°0'¥8Y'0°129°0°9L5°0°GZ9°0°6€9°0°LLL 0°669°0°G6

¥'0'655°0°L
16°0°999°0°G22°0°889°0°VLL 0" Ly 0'8EL 0 EY 0990667 0'8L Y 0°CZH 0'¥S9°0°LL9°0°€°0°C
¥'0'G07°0°LL
¥°0°G99°0°299°0°€92°0°€5G9°0°LEY'0°9Z9'0°'YG9°0'7LG'0°L08°0°61°0°GZ8°0°L9Z'0'6E9'0°LLED Lieorieoliieo
‘€46°0°CE90(LLEOLLE O LLE O LLE Q' LLE QO LLE QO LLE QO LLEO'LLED
‘96°0°28G°0°G65°0°L¥9°0°4£9°0°86%°0°£9°0°864°0°£9°0°C¥S'0°L8G°0°€9°0°LLI0°Y69°0'YS 0 11e°0°
09°0°L¥S09[LLEO'LLEO'LLE Q' LLE Q' LLE Q' LLE DO LLE QO LLED'LLED
12°0'8G°0°€6S°0'709°0°9GG° 042 '0'99.L 0 V€S 0°Z6E0°9€€°0°229°0'68€°0°L2S0'8SE0°L LS 0 11€°0°
‘861°0°999°0|LLEOLLE O LLE O LLE Q' LLE QO LLE QO LLE QO LLEO'LLED
‘961°0°£25°0°925°0'20G°0'CL2°0°9G€°0° 165061 7°0°L¥2'0°G2G 0°G6E°0°LGE°0°90G°0'6L€°0°8 11E°0°
6E0COY 0 |LLE O LLE O LLE O LLE O LLE QO LLEQLLEQ'LLEQ'LLE D
8GE'0°€€2°0'CSC 0 Yy 0°98Y'0'Y9Z'0'9LE'0°LL2'0°€2E'0°G62 0'EEY'0°L2'0°L9E'0°LEG 0'66Y 11e°0°
"0'Z8G0ELY|LLE O LLE QO LLE O LLE O LLE QO LLEQLLEQ'LLEQ'LLED
"0vy'0°262°0'68Y°0°CSL 0 VS 0°GYS0'825°0'82E 0" vEE0°GLY 0°L6E€°0'802°0°L8L0°LLL°0'LY 11E0°LLE0LLED Ienl
e0l'le6y 0 LIEOLLE O LLEQLLE O LLEDQ'LLE O LLED “LLED| CEL ‘el YN+EW
28G°0°25¥°0°12G°0°'605°0'7'0°2LS0'CLS 0'691°0'869°0'81"'0'68Y 0°6L5°0°LPS 0°9¥S'0'9SS O|LLE O LLE O LLE O LLE O LLE Q' LLE O LLEQ'LLEO'LLED
‘609'0°6L5°0 ‘Leo’
‘TZ90°LES0'LEY'0'SL90 LLY0'8EL°0°85°0°80S 0 L L 0EY 0" P0G 0°GOY 0 V67 0°L9G°0'867 0| LLE O LLE O LLE O LLE O LLE Q' LLE O LLEQ'LLEOLLED
‘¥8G°0°L2Y0 ‘Leo’
‘989°0'vZy 0'YSS 0'LSS 0°€G 0" Y0¥ 0°20G0°L LY 0°28G°0°S6E 0 PSY 0'CLS 0'629°0°'62S 0'VO[LLE O LLEO'LLE O LLE Q' LLE O LLEQ'LLE O LLE 0’6890
6’08190 -'689'0-'689-'689°0-'689'0-'689°0
8¥°0'295°0°€6°0'G°0'65°0°925°0' V25 °0'VES'0'629'0°959°0°G€9°0°189°0'¥€9°0'2250°LEL0C -'689'0-'689'0-'689°0--'689°0-'689'0-'689°0-'689'0
G'0°L6E0'L -'689'0-'689°0-'689'0-'689°0-'689'0-'689'0-'689'0
GE0'L9E°0'LLY 0'ECY 0'8LY 0°LLE0CYY 0'YLP 0'6.€°0°'609°0°G6E0'L6E 0°L0G'0'90S 060 -'689°0-'689'0-'689°0-'689°0-'689°0-6 89'0-'689°0
"0YE€S0'GSS -'689'0-'689°0-'689'0-'689°0-'689'0-'689°0-'689°0
"0°'655°0'7€9°0°CLY'0°2E°0'855°0°2G9°0' Y0¥ 0'66€ 0 V¥S 0°LLE D BLY 0'6LG 0° LY 0'82E0'C -'689'0-'689°0-'689'0-'689°0-'689'0-'689°0-'689'0-]
EV'0°LLE°0°
G9€°0'20¥'0°98€°0°€LE°0°98€°0'S0¥'0°'68Y"0°LE0°CYE 0'LPE 0°GGE 0'96€ 0°881°0'88Y'0°68€
"0°LYY'0'L6
¥'0°289'0°CLE0'€6E°0'6LE°0'EIE 0 EVE 0'6YE'0'99€°0'6FE 0'9EE 0'SEE 0'GE'0'GLS 0E0Y 0]
]
A 0 N Ve

(panunuod)

© S) © <) o) )
~ -~ N N ™

35
40
45
50

55

50



10

15

20

25

30

35

40

45

50

55

EP 3 282 256 A1

[0227] M, and M,, in the above Table 25 respectively denote the normalized score of one of the above two groups
and the normalized score of the other ("first normalized score" and "second normalized score"). The values shown in

the following Table 26 were used for M4 and M.

[Table 26]
Ma+ Ma2
M1 + M2 | Normalized score corresponding to M1 | Normalized score corresponding to M2
M1 + M3 | Normalized score corresponding to M1 | Normalized score corresponding to M3
M1 + M4 | Normalized score corresponding to M1 | Normalized score corresponding to M4
M2 + M3 | Normalized score corresponding to M2 | Normalized score corresponding to M3
M2 + M4 | Normalized score corresponding to M2 | Normalized score corresponding to M4
M3 + M4 | Normalized score corresponding to M3 | Normalized score corresponding to M4

[0228] In all the normalized scores and index values, significant differences were found between the NAFL patients
group and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Further, it is revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to
the values shown in the following Table 27. Additionally, when AUROC determined from these results was compared
with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.

[Table 27]
NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M2 (All factors) 0.904 2.773 0.901 0.780
M1 (All factors) + M3 (All factors) 0.940 3.153 0.835 0.951
M1 (All factors) + M4 (All factors) 0.857 3.857 0.747 0.829
M2 (All factors) + M3 (All factors) 0.866 2.570 0.791 0.829
M2 (All factors) + M4 (All factors) 0.847 3.228 0.791 0.854
M3 (All factors) + M4 (All factors) 0.884 3.389 0.824 0.854

[0229] Further, when two normalized scores corresponding to the above modules were used, index values based on
the nonlinear logistic regression equation described above were also determined and found as follows.

[0230] For the preferable index value, the value calculated from the following formula 11 is used. In the formula 11, |
denotes the index value, M4 and M, respectively denote the normalized score of one of the above two groups and the
normalized score of the other ("first normalized score" and "second normalized score"), e4, e, and es denote the constants
determined by the non-linear regression analysis.

1161XM31+62XM32+C3XMa1 XMaz (formulall)

[0231] The values shown in the following Table 28 were used herein for M, (first normalized score), M,, (second
normalized score), €4, €, and ey in the formula 11.

[Table 28]
M4 Mao el e2 e3
M1 + M2 Normalized score corresponding to Normalized score corresponding to 10.998 | 11.845| 7327
M1 M2
M1 + M3 Normalized score corresponding to Normalized score corresponding to 817| -6533 508

M1

M3
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(continued)

M1 M, el e2 e3
M1 + M4 Normalized score corresponding to Normalized score corresponding to 1668| -4391| 23.207
M1 M4
M2 + M3 Normalized score corresponding to Normalized score corresponding to 10.043| -8.342| 46243
M2 M3
M2 + M4 Normalized score corresponding to Normalized score corresponding to 154| 2617| 19.485
M2 M4
M3 + M4 Normalized score corresponding to Normalized score corresponding to 1965| -5.435| 30.026
M3 M4
[0232] In all the normalized scores and index values, significant differences were found between the NAFL patients

group and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Further, it is revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to
the values shown in the following Table 29. Additionally, when AUROC determined from these results was compared
with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.

[Table 29]
NAFL to NASH Discrimination method | AUROC | Referencevalue | Sensitivity | Specificity
M1 (All factors) + M2 (All factors) 0.904 11.762 0.890 0.780
M1 (All factors) + M3 (All factors) 0.939 6.371 0.835 0.902
M1 (All factors) + M4 (All factors) 0.859 2.721 0.714 0.854
M2 (All factors) + M3 (All factors) 0.872 0.581 0.857 0.780
M2 (All factors) + M4 (All factors) 0.850 3.563 0.758 0.878
M3 (All factors) + M4 (All factors) 0.902 4.698 0.835 0.829

Test Example 2: Method for discriminating between NAFL and NASH (2)

Measurement method 1

[0233] Normalized scores were determined by the same method as in the above Test Example 1 except that 1 to 3
kinds of the biomolecules shown in the following Table 30 were used for determining the normalized scores.
[Table 30]
Biomolecule

M1 (PROS1, CLU) PROS1, CLU

M2 (VCAM1) VCAM1

M2 (VCAM1, HA) VCAM1, HA

M2 (VCAM1, CTSD) VCAM1, CTSD

M2 (VCAM1, COL4) VCAM1, COL4

M2 (VCAM1, COL4-7S) VCAM1, COL4-7S

M2 (HA, COL4-7S) HA, COL4-7S

M2 (HA, COL4) HA, COL4

M2 (HA, CTSD) HA, CTSD
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(continued)

Biomolecule
M2 (CTSD, COL4) CTSD, COL4
M2 (CTSD, COL4-7S) CTSD, COL4-7S
M3 (AST, PSAT) AST, PSAT
M3 (AST, LEP) AST, LEP
M3 (AST, ICAM1) AST, ICAM1
M3 (AST, PSAT, LEP) AST, PSAT, LEP
M3 (AST, PSAT, ICAM1) | AST, PSAT, ICAM1
M3 (AST, LEP, CK-18) AST, LEP, CK-18
M3 (AST, ICAM1, GSTA1) | AST, ICAM1, GSTA1
M3 (AST, PSAT, 6Ckine) | AST, PSAT, 6Ckine

[0234] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values were determined for all the
combinations of M1 and M3 shown in above Table 30 based on the above formula 2 and it was found that in all the
normalized scores and index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is revealed
that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown in
the following Table 31. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 31]

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.900 18.17 0.747 0.927
M1(PROS1,CLU)+M3(AST,LEP) 0.889 18.635 0.758 0.902
M1(PROS1,CLU)+M3(AST,ICAM1) 0.904 18.434 0.769 0.951
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.904 18.528 0.769 0.927
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.906 17.905 0.791 0.902
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.906 18.319 0.802 0.902
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.902 17.643 0.813 0.878
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.915 15.867 0.934 0.756

[0235] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above Decision
tree 2 were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found that in all
the normalized scores and index values, significant differences were found between the NAFL patients group and the
NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is
revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values
shown in the following Table 32. Additionally, when AUROC determined from these results was compared with AUROC
(0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to
or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen
groups of the present Example.
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[Table 32]

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.787 0 0.714 0.756
M1(PROS1,CLU)+M3(AST,LEP) 0.812 1 0.527 0.976
M1(PROS1,CLU)+M3(AST,ICAM1) 0.799 0 0.736 0.756
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.789 1 0.516 0.951
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.757 0 0.692 0.732
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.816 0 0.791 0.732
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.757 1 0.473 0.951
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.819 0 0.802 0.756

[0236] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above formula 3
were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found that in all the
normalized scores and index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is revealed
that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown in
the following Table 33. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 33]

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.901 0.479 0.736 0.927
M1(PROS1,CLU)+M3(AST,LEP) 0.889 0.49 0.758 0.902
M1(PROS1,CLU)+M3(AST,ICAM1) 0.903 0.482 0.769 0.951
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.905 0.486 0.780 0.927
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.906 0.478 0.769 0.927
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.906 0.48 0.791 0.902
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.901 0.469 0.802 0.878
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.914 0.416 0.934 0.756

[0237] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above formula 4
were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found that in all the
normalized scores and index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is revealed
that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown in
the following Table 34. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 34]
NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.899 2.131 0.747 0.927
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(continued)

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,LEP) 0.890 2.189 0.758 0.902
M1(PROS1,CLU)+M3(AST,ICAM1) 0.905 2.158 0.791 0.927
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.902 2.191 0.758 0.927
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.904 2.119 0.791 0.902
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.906 2.184 0.780 0.927
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.901 2.076 0.813 0.878
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.917 1.934 0.901 0.805

[0238] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above formula 5
were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found that in all the
normalized scores and index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is revealed
that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown in
the following Table 35. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 35]

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.900 8.236 0.769 0.902
M1(PROS1,CLU)+M3(AST,LEP) 0.889 8.618 0.769 0.902
M1(PROS1,CLU)+M3(AST,ICAM1) 0.905 8.605 0.758 0.951
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.904 8.609 0.769 0.927
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.907 8.342 0.802 0.902
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.906 8.546 0.802 0.902
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.903 8.209 0.813 0.878
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.916 7.814 0.857 0.829

[0239] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above formula 6
were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found that in all the
normalized scores and index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is revealed
that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown in
the following Table 36. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 36]
NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.910 0.436 0.791 0,878
M1(PROS1,CLU/+M3(AST,LEP) 0.895 0.457 0.758 0.902
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(continued)

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,ICAM1) 0.907 0.428 0.868 0.805
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.907 0.486 0.681 0.976
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.912 0.437 0.835 0.829
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.904 0.467 0.747 0,951
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.906 0.479 0.692 0.976
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.913 0.443 0.813 0.878

[0240] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above formula 7
were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found that in all the
normalized scores and index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is revealed
that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown in
the following Table 37. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 37]
NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.911 1.52 0.747 0.951
M1(PROS1,CLU)+M3(AST,LEP) 0.895 1.567 0.758 0.927
M1(PROS1,CLU)+M3(AST,ICAM1) 0.907 1.487 0.802 0.878
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.908 1.604 0.736 0.951
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.914 1.459 0.813 0.878
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.910 1.676 0.714 0.976
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.909 1.467 0.813 0.878
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.921 1.308 0.923 0.829

[0241] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above formula 8
and formula 9 were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found
that in all the normalized scores and index values, significant differences were found between the NAFL patients group
and the NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH.
Further, it is revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set to
the values shown in the following Table 38. Additionally, when AUROC determined from these results was compared
with AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.

[Table 38]

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.869 0.416 0.747 0.927
M1(PROS1,CLU)+M3(AST,LEP) 0.890 0.552 0.758 0.902
M1(PROS1,CLU)+M3(AST,ICAM1) 0.906 0.476 0.791 0.927
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(continued)

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.902 0.556 0.758 0.927
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.904 0.391 0.791 0.902
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.907 0.528 0.791 0.927
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.901 0.307 0.813 0.878
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.917 0.139 0.901 0.805

[0242] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above formula 10
were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found that in all the
normalized scores and index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is revealed
that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown in
the following Table 39. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 39]

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT) 0.901 3.082 0.736 0.927
M1(PROS1,CLU)+M3(AST,LEP) 0.890 3.295 0.736 0.902
M1(PROS1,CLU)+M3(AST,ICAM1) 0.903 3.125 0.769 0.951
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.903 3.347 0.725 0.951
M1(PROS1,CLU)+M3(AST,PSAT,ICAM1) 0.904 2.994 0.780 0.927
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.906 3.216 0.769 0.927
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.898 3.132 0.747 0.927
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.911 2.306 0.934 0.756

[0243] With the normalized score of the module 1 (M1) and the normalized score of the module 3 (M3) being respectively
defined as the "first normalized score" and "second normalized score", the index values based on the above formula 11
were determined for all the combinations of M1 and M3 shown in the above Table 12 and it was found that in all the
normalized scores and index values, significant differences were found between the NAFL patients group and the NASH
patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is revealed
that the reference value (cutoff value) to discriminate the NASH affected is effective when set to the values shown in
the following Table 40. Additionally, when AUROC determined from these results was compared with AUROC (0.834)
of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is equivalent to or more
than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the specimen groups of
the present Example.

[Table 40]

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,LEP) 0.915 5.778 0.714 0.976
M1(PROS1,CLU)+M3(AST,LEP) 0.895 6.219 0.714 0.951
M1(PROS1,CLU)+M3(AST,ICAM1) 0.906 6.682 0.670 1.000
M1(PROS1,CLU)+M3(AST,PSAT, LEP) 0.908 6.343 0.714 0,951
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(continued)

NAFL to NASH Discrimination method AUROC | Reference value | Sensitivity | Specificity
M1(PROS1,CLU)+M3(AST,PSAT,LEP) 0.911 3.789 0.912 0.756
M1(PROS1,CLU)+M3(AST,LEP,CK18) 0.908 6.528 0.736 0.976
M1(PROS1,CLU)+M3(AST,ICAM1,GSTA1) 0.906 6.675 0.681 0.976
M1(PROS1,CLU)+M3(AST,PSAT,6Ckine) 0.915 4.424 0.846 0.902

Measurement method 2

[0244] Quantities of HA, VCAM1 and COL4-7S were respectively measured by the method described below to deter-
mine the normalized scores. The quantity of HA was measured by latex agglutination method using an in-vitro diagnostic
reagent "LPIA ACE HA" (LS| Medience Corporation). The quantity of VCAM1 was measured by the ELISA method using
"Human sVCAM-1/CD106 Quantikine ELISA Kit" (R&D Systems). Further, the quantity of COL4-7S was measured by
the radioimmunoassay method using an in-vitro diagnostic reagent "Type IV Collagen-7S kit" (LS| Medience Corporation).
From the measured quantity of each biomolecule, each normalized score was determined based on the above formula
1. For the mean (m), sd (m;), mean (mNASH) and mean (mNAFL) in the formula 1, the values shown in the following
Table 41 were used. Note that the values appeared in Table 41 are the values also used even in the case where a
measurement method having the performance equal to the method using the above diagnostic reagent is used. For HA,
serum samples obtained from 44 NAFL affected patients and 95 NASH affected patients were measured. For VCAM1,
serum samples obtained from 68 NAFL affected patients and 127 NASH affected patients were measured. For COL4-78S,
serum samples obtained from 62 NAFL affected patients and 130 NASH affected patients were measured. For each of
the molecules, a simple average of the average value of the NAFL affected patients and the average value of the NASH
affected patients is denoted as mean (m;), and a simple average of the standard deviation of the NAFL affected patients
and the standard deviation of the NASH affected patients is denoted as sd (m;). Further, the mean (m;), sd (m;) in the
case where HA was measured by the CLIA method using an in-vitro diagnostic reagent "Chemilumi hyaluronic acid"
(SIEMENS Healthcare Diagnostics) were set using the values obtained by inserting the mean (m;), sd (m;) used in the
latex agglutination method into the correlation equation (y = 1.36 x -10.3) described in the attached document. y herein
denotes the value of mean (m;) or sd (m;) in the case where "Chemilumi hyaluronic acid" is used and x denotes the value
of mean (m;) or sd (m;) in the case where "LPIA ACE HA" is used.

[Table 41]

Biomolecule of M2 mean(mi) | sd(mi) | mean(miNASH) | mean(miNAFL)
VCAMA1 843.8 | 331.9 710.9 976.6
COL4-7S 4.75 1.6 3.97 5.54
HA (Latex agglutination method) 56.37 | 62.52 29.91 82.82
HA (Chemilumi hyaluronic acid) 66.36 | 74.73 30.38 102.34

[0245] Graphs of the determined normalized scores classified into the NAFL patients group and the NASH patients
group and plotted are shown in Fig. 2-1, Fig. 2-2 and Fig. 3. In Figs., the solid lines represent both ends of the "reference
value range A" in Tables 42 and 43 and the dotted lines represent both ends of the "reference value range B" in Tables
42 and 43. In all the normalized scores, significant differences were found between the NAFL patients group and the
NASH patients group, thereby revealing the effectiveness in the discrimination between NAFL and NASH. Further, it is
revealed that the reference value (cutoff value) to discriminate the NASH affected is effective when set within the ranges
shown in the following Tables 42 and 43. Additionally, when AUROC determined from these results was compared with
AUROC (0.834) of the NAFIC score which is the conventional art, it was suggested that the diagnostic accuracy is
equivalent to or more than the conventional art. Note that AUROC of the NAFIC score is the value calculated using the
specimen groups of the present Example.
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Test Example 3: Method for discriminating between NAFL and NASH (3)

[0246] Index values were determined by the same calculation method as the "M1 + M3" of Test Example 1 except
that the normalized score corresponding to M1 (PROS1, CLU) of Test Example 2 was used as the first normalized score
and the normalized score corresponding to M3 (AST, PSAT), M3 (AST, LEP), M3 (AST, ICAM1), M3 (AST, PSAT, LEP),
M3(AST, PSAT, ICAM1), M3 (AST, LEP, CK-18), M3 (AST, ICAM1, GSTA1) or M3 (AST, PSAT, 6Ckine) of Test Example
2 was used as the second normalized score.

[0247] Graphs of the determined index values classified into the NAFL patients group and the NASH patients group
and plotted are shown in Fig. 4. In Fig. 4, the solid lines represent both ends of the "reference value range A" in Table
43 and the dotted lines represent both ends of the "reference value range B" in Table 44. In all the index values, significant
differences were found between the NAFL patients group and the NASH patients group, thereby revealing the effective-
ness in the discrimination between NAFL and NASH. Further, it is revealed that the reference value (cutoff value) to
discriminate the NASH affected is effective when set within the ranges shown in the following Table. Additionally, when
AUROC determined from these results was compared with AUROC (0.834) of the NAFIC score which is the conventional
art, it was suggested that the diagnostic accuracy excels the conventional art. Note that AUROC of the NAFIC score is
the value calculated using the specimen groups of the present Example.
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Test Example 4: Method for discriminating between symptoms of Type-1 to Type 3 and a symptom of Type-4 in the
Matteoni classification

[0248] Normalized scores were determined by the same methods as Measurement method 1 or Measurement method
2 of the above Test Example 2 except that the biomolecules shown in the following Table 45 were used to determine
the normalized scores.

[Table 45]

Biomolecules

M2 (M2 All factors) ALB, COL4-7S, AFP, AXL, CCL19, CGB, COL4, CSF1, CTSD, FAS, HA, Mac-2bp,
CA19-9, NRCAM, OPG, VCAM1, VWF, YKL-40

M2 (VCAM1) VCAM1

M2 (VCAM1, HA) VCAM1, HA

M2 (VCAM1, CTSD) VCAM1,CTSD

M2 (VCAM1, COL4) VCAM1, COL4

M2 (VCAM1, COL4-7S) | VCAM1, COL4-7S

M2 (HA, COL4-7S) HA, COL4-7S

M2 (HA, COL4) HA, COL4

M2 (HA, CTSD) HA, CTSD

M2 (CTSD, COL4) CTSD, coL4

M2 (CTSD, COL4-7S) CTSD, COL4-7S

[0249] Graphs of the determined normalized scores classified into the patients group applicable to the symptoms of
Type-1 to Type-3 (Type 1-3) and the patients group applicable to the symptom of Type-4 in the Matteoni classification
and plotted are shown in Fig. 5-1 and Fig. 5-2. In Figs., the solid lines represent both ends of the "reference value range
A"in Table 46 and the dotted lines represent both ends of the "reference value range B" in Table 46. In all the normalized
scores, significant differences were found between the Type 1-3 patients group and the Type-4 patients group, thereby
revealing the effectiveness in the discrimination between the Type 1-3 symptoms and the Type-4 symptom. Further, it
is revealed that the reference value (cutoff value) to discriminate the applicability to the Type-4 symptom is effective
when set within the ranges shown in the following Table 46. Additionally, when AUROC determined from these results
was compared with AUROC (0.790) of the FIB4 index which is the conventional art, it was suggested that the diagnostic
accuracy is equivalent to or more than the conventional art.
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Test Example 5: Method for discriminating between symptoms of Stage 0 to Stage 2 and a symptom of Stage 3 or Stage
4 in the Stage of fibrosis

[0250] Normalized scores were determined by the same biomolecules and the method as Test Example 4. Graphs of
the determined normalized scores classified into the patients group applicable to the symptoms of Stage 0 to Stage 2
(F 0-2) and the patients group applicable to the symptom of Stage 3 or Stage 4 (F 3-4) in the Stage of fibrosis and plotted
are shown in Fig. 6-1 and Fig. 6-2. In Figs., the solid lines represent both ends of the "reference value range A" in Table
47 and the dotted lines represent both ends of the "reference value range B" in Table 47. The symptom of Stage 0 herein
means the symptom of Type-1 or Type-2 in the Matteoni classification. In all the normalized scores, significant differences
were found between the F 0-2 patients group and the F 3-4 patients group, thereby revealing the effectiveness in the
discrimination between the Stage 0 to Stage 2 symptoms and the Stage 3 or Stage 4 symptom. Further, it is revealed
that the reference value (cutoff value) to discriminate the applicability to the F 3-4 symptom is effective when set within
the ranges shown in the following Table 47. Additionally, when AUROC determined from these results was compared
with AUROC (0.858) of the FIB4 index which is the conventional art, it was suggested that the diagnostic accuracy excels
the conventional art.
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Test Example 6: Method for determining the degree of progression of hepatic fibrosis

[0251] The feasibility to determine the degree of progression of hepatic fibrosis based on each of the normalized
scores of Group 2 biomolecules "VCAM1", "WVCAM1, HA", "VCAM1, COL4", "VCAM1, COL4-7S" and "HA, COL4-7S8"
and measured value of VCAM1 (blood concentration) was investigated. The pathological diagnosis score of hepatic
fibrosis based on a liver biopsy, Fibrosis stage (scores 0 to 4), was used as the liver pathology index (Kleiner et. al.,
Design and validation of a histological scoring system for nonalcoholic fatty liver disease, Hepatology 41:1313-21 (2005)).
The normalized score was determined using the same method as Test Example 1. The measured value of VCAM1 was
quantitatively determined using a reagent "Human sVCAM-1/CD106 Quantikine ELISA Kit" as in the ELISA method.
Further, FIB4 index (Hepatology. 2006 Jun; 43(6): 1317-25.) known as the index for evaluating the hepatic fibrosis was
determined from a subject’s age, AST, ALT and the platelet count. 132 Serum specimens collected from individuals
whose pathological diagnosis score was recorded were investigated for the relevance of the Fibrosis stage with the
normalized score, measured value of VCAM1 and FIB4 index. For the measured value of VCAM1, the values of Healthy
individual measured separately were studied along therewith. The results are shown in Fig. 7. In Fig. 7, the abscissa
shows the Fibrosis Stage, the ordinate shows the normalized score, measured value of VCAM1 or FIB4 index and the
horizontal line shows the median value of each group. The above normalized score and measured value of VCAM1
were found to be larger as the Fibrosis stage score became larger. Additionally, VCAM1 in Healthy individual was found
to have a tendency of showing smaller values than the NAFLD patients.

[0252] AUROC (Stage 0 vs Stage 1-4) when the discrimination was carried out between the specimens with score 0
and the specimens with scores 1 or higher on Fibrosis stage, AUROC (Stage 0-1 vs Stage 2-4) when the discrimination
was carried out between the specimens with scores 1 or lower and the specimens with scores 2 or higher on Fibrosis
stage and AUROC (Stage 0-2 vs Stage 3-4) when the discrimination was carried out between the specimens with scores
2 or lower and the specimens with scores 3 or higher on Fibrosis stage were examined and the accuracy of each index
value was compared. The results are shown in Table 48. In the normalized score of each "VCAM1", "VCAM1, HA",
"VCAM1, COL4", "VCAM1, COL4-7S" and "HA, COL4-7S" and measured value of VCAM1, AUROC of all the above
discriminations exceeded AUROC of FIB4 index under the same conditions. From the above, it is suggested that the
normalized score and measured value of VCAM1 are useful to determine the degree of progression of hepatic fibrosis.

[Table 48]
AUROC
Stage 0 vs Stage 1-4 | Stage 0-1 vs Stage 2-4 | Stage 0-2 vs Stage 3-4
M2 (VCAM1) 0.796 0.842 0.910
M2 (VCAM1, HA) 0.870 0.900 0.957
M2 (VCAM1, COL4) 0.820 0.858 0.905
M2 (VCAM1, COL4-7S) 0.904 0.870 0.925
M2 (HA, COL4-7S) 0.936 0.895 0.955
VCAM1 measured value 0.796 0.842 0.910
FIB4 index (Comparative Example) | 0.790 0.840 0.858

Test Example 7: Method for determining the degree of progression of hepatic inflammation

[0253] The feasibility to evaluate the degree of progression of hepatic inflammation based on each of the normalized
scores of Group 2 biomolecules "VCAM1", "WVCAM1, HA", "VCAM1, COL4", "VCAM1, COL4-7S" and "HA, COL4-7S"
and measured value of VCAM1 (blood concentration) was investigated. The pathological diagnosis score (scores 0 to
3) of lobular inflammation based on a liver biopsy was used as the hepatic inflammation index (Kleiner et. al., Design
and validation of a histological scoring system for nonalcoholic fatty liver disease, Hepatology 41:1313-21 (2005)). The
normalized score was determined using the same method as Test Example 1. The measured value of VCAM1 was
quantitatively determined using a reagent "Human sVCAM-1/CD106 Quantikine ELISA Kit" as in the ELISA method.
Further, high-sensitivity CRP (Hepatogastroenterology. 2014 Mar-Apr; 61(130): 422-5) known as the index for evaluating
hepatic inflammation was determined by the latex agglutination method. 132 Serum specimens collected from individuals
whose pathological diagnosis score was recorded were investigated for the relevance of the liver lobular inflammation
score with the normalized score, measured value of VCAM1 and high-sensitivity CRP. For the measured value of VCAM1,
the values of Healthy individual measured separately were studied along therewith. The results are shown in Fig. 8. In
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Fig. 8, the abscissa shows the liver lobular inflammation score, the ordinate shows the normalized score, measured
value of VCAM1 or high-sensitivity CRP measured value and the horizontal line shows the median value of each group.
The above normalized score and measured value of VCAM1 were found to be larger as the liver lobular inflammation
score became larger. Additionally, VCAM1 in Healthy individual was found to have a tendency of showing smaller values
than the NAFLD patients.

[0254] AUROC (inflammation 0 vs inflammation 1-3) when the discrimination was carried out between the specimens
with score 0 and the specimens with scores 1 or higher on the lobular inflammation score and AUROC (inflammation
0-1 vs inflammation 2-3) when the discrimination was carried out between the specimens with scores 1 or lower and the
specimens with scores 2 or higher on the lobular inflammation score were examined and the accuracy of each index
value was compared. The results are shown in Table 49. In the normalized score of each "VCAM1, HA", "VCAM1,
COL4-7S" and "HA, COL4-7S", AUROC exceeded the high-sensitivity CRP in both of the discriminations between the
specimens with score 0 and the specimens with scores 1 or higher and the discrimination between the specimens with
scores 1 or lower and the specimens with scores 2 or higher. In the normalized score of each "VCAM1" and "VCAM1,
COL4" and the measured value of VCAM1, AUROC exceeded the high-sensitivity CRP in the discrimination between
the specimens with scores 1 or lower and the specimen with score 2 or higher. From the above, it is suggested that the
normalized score and measured value of VCAM1 are useful to determine the degree of progression of hepatic inflam-
mation.

[Table 49]
AUROC

Inflammation 0 vs Inflammation | Inflammation0-1 vs Inflammation

1-3 2-3
M2 (VCAM1) 0.552 0.689
M2 (VCAM1, HA) 0.837 0.582
M2 (VCAM1, COL4) 0.647 0.725
M2 (VCAM1, COL4-7S) 0.763 0.713
M2 (HA, COL4-7S) 0.776 0.575
VCAM1 measured value 0.552 0.689
High-sensitivity CRP (Comparative 0.681 0.556
Example)

Test Example 8: Method for determining the degree of progression of hepatocellular ballooning degeneration

[0255] The feasibility to determine the degree of progression of hepatocellular ballooning degeneration based on each
of the normalized scores of Group 2 biomolecules "VCAM11","VCAM1, HA", "VCAM1, COL4", "VCAM1, COL4-7S" and
"HA, COL4-7S" and measured value of VCAM1 (blood concentration) was investigated. The pathological diagnosis
score (scores 0 to 2) of ballooning degeneration based on a liver biopsy was used as the hepatocellular ballooning
degeneration index (Kleiner et. al., Design and validation of a histological scoring system for nonalcoholic fatty liver
disease, Hepatology 41:1313-21(2005)). The normalized score was determined using the same method as Test Example
1. The measured value of VCAM1 was quantitatively determined using a reagent "Human sVCAM-1/CD106 Quantikine
ELISA Kit" as in the ELISA method. Further, CK18 M30 fragment (J Clin Gastroenterol. 2010 Jul; 44(6): 440-7) known
as the index for evaluating the hepatocellular ballooning degeneration was determined by the ELISA method "M30
Apoptosense ELISA". 132 Serum specimens collected from individuals whose pathological diagnosis score was recorded
were investigated for the relevance of the hepatocellular ballooning degeneration score with the normalized score,
measured value of VCAM1 and CK18 M30 fragment. For the measured value of VCAM1 and CK18 M30 fragment, the
values of Healthy individual measured separately were studied along therewith. The results are shown in Fig. 9. In Fig.
9, the abscissa shows the hepatocellular ballooning degeneration score, the ordinate shows the normalized score,
measured value of VCAM1 or CK18 M30 fragment measured value and the horizontal line shows the median value of
each group. The above normalized score and measured value of VCAM1 were found to be larger as the hepatocellular
ballooning degeneration score became larger. Additionally, VCAM1 in Healthy individual was found to have a tendency
of showing smaller values than the NAFLD patients.

[0256] AUROC (ballooning degeneration 0 vs ballooning degeneration 1-2) when the discrimination was carried out
between the specimens with score 0 and the specimens with scores 1 or higher on the hepatocellular ballooning de-
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generation score and AUROC (ballooning degeneration 0-1 vs ballooning degeneration 2) when the discrimination was
carried out between the specimens with scores 1 or lower and the specimens with score 2 on the hepatocellular ballooning
degeneration score were examined and the accuracy of each index value was compared. The results are shown in Table
50. In the normalized score of each "VCAM1", "VCAM1, HA", "VCAM1, COL4", "VCAM1, COL4-7S" and "HA, COL4-7S"
and measured value of VCAM1, AUROC in both discriminations exceeded CK18 M30 fragment. From the above, it is
suggested that the normalized score and measured value of VCAM1 are useful to determine the degree of progression
of hepatocellular ballooning degeneration.

[Table 50]
AUROC

Ballooning degeneration 0 vs Ballooning | Ballooningdegeneration0-1vs Ballooning

degeneration1-2 degeneration2
M2 (VCAM1) 0.746 0.768
M2 (VCAM1, HA) 0.807 0.759
M2 (VCAM1, COL4) 0.751 0.784
M2 (VCAM1, COL4-7S) 0.796 0.801
M2 (HA, COL4-7S) 0.837 0.801
VCAM1 measured value 0.746 0.768
CK18 M30 fragment 0.676 0.677
(Comparative Example)

Test Example 9: Method for determining nonalcoholic fatty liver disease (NAFLD) activity

[0257] Thefeasibility to evaluate the activity of NAFLD based on each of the normalized scores of Group 2 biomolecules
"VCAM1", "VCAM1, HA", "VCAM1, COL4", "VCAM1, COL4-7S" and "HA, COL4-7S" and measured value of VCAM1
(blood concentration) was investigated. The pathological diagnosis score (scores 0 to 8) of NAFLD activity based on a
liver biopsy was used as the NAFLD activity index (Kleiner et. al., Design and validation of a histological scoring system
for nonalcoholic fatty liver disease, Hepatology 41:1313-21 (2005)). The normalized score was determined using the
same method as Test Example 1. The measured value of VCAM1 was quantitatively determined using a reagent "Human
sVCAM-1/CD106 Quantikine ELISA Kit" as in the ELISA method. Further, CK18 M30 fragment (J Clin Gastroenterol.
2010 Jul; 44(6): 440-7) known as the index for evaluating the NAFLD activity was determined by the ELISA method
"M30 Apoptosense ELISA". 132 Serum specimens collected from individuals whose pathological diagnosis score was
recorded were investigated for the relevance of the NAFLD activity score with the normalized score, measured value of
VCAM1 and CK18 M30 fragment. For the measured value of VCAM1 and CK18 M30 fragment, the values of Healthy
individual measured separately were studied along therewith. The results are shown in Fig. 10. In Fig. 10, the abscissa
shows the NAFLD activity score, the ordinate shows the normalized score, measured value of VCAM1 or CK18 M30
fragment measured value and the horizontal line shows the median of each group. The normalized scores of Group 2
including VCAM1 and measured value of VCAM1 were found to be larger as the NAFLD activity score became larger.
Additionally, VCAM1 in Healthy individual was found to have a tendency of showing smaller values than the NAFLD
patients.

[0258] AUROC (NAS 1 vs NAS 2-8) when the discrimination was carried out between the specimens with score 1 and
the specimens with scores 2 or higher on the NAFLD activity score, AUROC (NAS 1-2 vs NAS 3-8) when the discrimination
was carried out between the specimens with scores 2 or lower and the specimens with scores 3 or higher on the NAFLD
activity score, AUROC (NAS 1-3 vs NAS 4-8) when the discrimination was carried out between the specimens with
scores 3 or lower and the specimens with scores 4 or higher on the NAFLD activity score, AUROC (NAS 1-4 vs NAS
5-8) when the discrimination was carried out between the specimens with scores 4 or lower and the specimens with
scores 5 or higher on the NAFLD activity score and AUROC (NAS 1-5 vs NAS 6-8) when the discrimination was carried
out between the specimens with scores 5 or lower and the specimens with scores 6 or higher on the NAFLD activity
score were examined and the accuracy of each index value was compared. The results are shown in Table 51. In the
normalized score of "VCAM1, HA", AUROC exceeded the CK18 M30 fragment in the discrimination between the spec-
imens with scores 5 or lower and the specimens with scores 6 or higher. In the normalized score of each "VCAM1",
"VCAM1, COL4"and "VCAM1, COL4-7S" and the measured value of VCAM1, AUROC exceeded the CK18 M30 fragment
in the discrimination between the specimens with scores 4 or lower and the specimens with scores 5 or higher on the
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NAFLD activity score and the discrimination between the specimens with scores 5 or lower and the specimens with
scores 6 or higher on the NAFLD activity score.

[0259] In the normalized score of "HA, COL4-7S", AUROC exceeded the CK18 M30 fragment in the discrimination
between the specimens with scores 2 or lower and the specimens with scores 3 or higher on the NAFLD activity score,
the discrimination between the specimens with scores 3 or lower and the specimens with scores 4 or higher on the
NAFLD activity score, the discrimination between the specimens with scores 4 or lower and the specimens with scores
5 or higher on the NAFLD activity score and the discrimination between the specimens with scores 5 or lower and the
specimens with scores 6 or higher on the NAFLD activity score. From the above, it is suggested that the normalized
score and measured value of VCAM1 are useful to determine the activity of NAFLD.

[Table 51]
AUROC

NAS1vs | NAS1-2vsNAS | NAS1-3vsNAS | NAS1-4vsNAS | NAS1-5vsNAS

NAS 2-8 | 3-8 4-8 5-8 6-8
M2 (VCAM1) 0.593 0.653 0.629 0.700 0.745
M2 (VCAM1, HA) 0.800 0.741 0.657 0.640 0.749
M2 (VCAM1, COL4) 0.701 0.714 0.671 0.696 0.748
M2 (VCAM1, COL4-7S) 0.790 0.800 0.690 0.727 0.785
M2 (HA, COL4-7S) 0.650 0.763 0.702 0.688 0.787
VCAM1 measured value 0.593 0.653 0.629 0.700 0.745
CK18 M30 fragment 0.851 0.760 0.698 0.672 0.704
(Comparative Example)

Test Example 10: Method for determining the degree of progression of hepatic fibrosis, the degree of progression of
hepatic inflammation, the degree of progression of hepatocellular ballooning degeneration and the NAFLD activity, based
on the normalized score of "HA, COL4"

[0260] The feasibility to determine the degree of progression of hepatic fibrosis, the degree of progression of hepatic
inflammation, the degree of progression of hepatocellular ballooning degeneration and the NAFLD activity based on the
normalized score of Group 2 biomolecules "HA, COL4" was investigated. The methods used were the same as the
above Test Example 6, Test Example 7, Test Example 8 and Test Example 9, respectively.

[0261] Fig. 14 shows the relation of the normalized score of "HA, COL4" with the degree of progression of hepatic
fibrosis. In Fig. 14, the abscissa shows the Fibrosis Stage, the ordinate shows the normalized score and the horizontal
line shows the median value of each group. The above normalized score was found to be larger as the Fibrosis stage
score became larger.

[0262] The results on determination of the degree of progression of hepatic fibrosis are shown in Table 52. In all the
discriminations, AUROC exceeded AUROC of FIB4 index under the same conditions. From the above, it is suggested
that the normalized score of "HA, COL4-7S" is useful to determine the degree of progression of hepatic fibrosis.

[Table 52]
Diagnostic method Stage:0 vs. Stage:1-4 | Stage:0-1 vs. Stage:2-4 | Stage:0-2 vs. Stage:3-4
Normalized score "HA, COL4" 0.840 0.858 0.901
FIB4-index (Comparative Example) 0.790 0.840 0.858

[0263] Fig. 15 shows the relation of the normalized score of "HA, COL4" with the degree of progression of hepatic
inflammation. In Fig. 15, the abscissa shows the liver lobular inflammation score, the ordinate shows the normalized
score and the horizontal line shows the median value of each group. The above normalized score was found to be larger
as the liver lobular inflammation score became larger.

[0264] The results on determination of the degree of progression of hepatic inflammation are shown in Table 53. In
the discrimination between the specimens with scores 1 or lower and the specimens with scores 2 or higher on the liver
lobular inflammation score, AUROC of the above normalized score exceeded AUROC of high-sensitivity CRP under the
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same conditions. From the above, it is suggested that the normalized score of "HA, COL4" is useful to determine the
degree of progression of hepatic inflammation.

[Table 53]
. . . . Inflammation: 0 vs Inflammation: 0-1 vs
Diagnostic method Diagnostic Inflammation: 1-3 Inflammation: 2-3
Normalized score "HA, COL4" 0.650 0.693

High-sensitivity CRP (ng/ml) (Comparative

Example) 0.681. 0.556

[0265] Fig. 16 shows the relation of the normalized score of "HA, COL4" with the hepatocellular ballooning degeneration.
In Fig. 16, the abscissa shows the hepatocellular ballooning degeneration score, the ordinate shows the normalized
score and the horizontal line shows the median value of each group. The above normalized score was found to be larger
as the hepatocellular ballooning degeneration score became larger.

[0266] The results on determination of the degree of progression of hepatocellular ballooning degeneration are shown
in Table 54. In all the discriminations, AUROC of the above normalized score exceeded AUROC of CK18 M30 fragment
under the same conditions. From the above, itis suggested that the normalized score of "HA, COL4" is useful to determine
the degree of progression of hepatocellular ballooning degeneration.

[Table 54]
Diagnostic method BaIIoon!ng degenerat!on: 0 vs. Balloon!ng degenerat!on: 0-1 vs.
Ballooning degeneration: 1-2 Ballooning degeneration: 2
Normalized score "HA, COL4" 0.783 0.792
CK18 M30 fragment (U/ml) 0.676 0.677
(Comparative Example)

[0267] Fig. 17 shows the relation of the normalized score of "HA, COL4" with the NAFLD activity. In Fig. 17, the
abscissa shows the NAFLD activity score, the ordinate shows the normalized score and the horizontal line shows the
median value of each group. The above normalized score was found to be larger as the NAFLD activity score became
larger.

[0268] The results on determination of the NAFLD activity are shown in Table 55. In the discrimination carried out
between the specimens with scores 4 or lower and the specimens with scores 5 or higher on the NAFLD activity score
and the discrimination carried out between the specimens with scores 5 or lower and the specimens with scores 6 or
higher on the NAFLD activity score, AUROC of the above normalized score exceeded AUROC of CK18 M30 fragment
under the same conditions. From the above, itis suggested that the normalized score of "HA, COL4" is useful to determine
the NAFLD activity.

[Table 55]

NAS:1

Diaanostic method VS. NAS:1-2 vs. NAS:1-3 vs. NAS:1-4 vs. NAS:1-5 vs.
fagnosti NAS: NAS:3-8 NAS:4-8 NAS:5-8 NAS:6-8

2-8
Normalized score "HA, COL4" 0.636 0.721 0.678 0.682 0.741
CK18 M30 fragment (U/ml) 0.851 0.760 0.698 0.672 0.704
(Comparative Example)

Reference Sings List

[0269] 1 ... Measurement apparatus, 2 ... Light source part, 3 ... Sample-setting part, 4 ... Detection part, 5 ... Com-
munication part, 11 ... Liver disease determination apparatus, 12 ... Control part, 13 ... Recording part, 14 ... Arithmetic
part, 15 ... Display part, 16 ... Input part, 100 ... Liver disease determination system, D1 ... Acquisition unit, D2 ... Nor-
malization unit, D3 ... Comparison unit, D4 ... Determination unit, D5 ... Display unit, S1 ... Acquisition step, S2 ... Nor-
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malization step, S3 ... Comparison step, S4 ... Determination step, S5 ... Display step

Claims

1. A method for discriminating between nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH), the
method comprising:

(1) a step of measuring quantities of marker molecules contained in blood collected from a subject, wherein the
marker molecules to be measured are

(A\) at least two marker molecules selected from Group 1 consisting of PROS1, CLU, ANG, APOC3, APOD,
CFHRA1, cortisol, EGFR, HPN, IGFBP3, IL1B, IL23A, MET, MMP10, tetranectin, TTR, VDBP, and VEGFR-2,
at least two marker molecules selected from Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S,
ALB, AFP, AXL, CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40,

at leasttwo marker molecules selected from Group 3 consisting of AST, PSAT, LEP, ICAM1, CK-18, GSTA1,
ALT, INS'VD, INSMAP  6Ckine, AGT, CRP, CXCL10, FABP4, G6PI, HSP-60, P3NP, and testosterone,

or

at least two marker molecules selected from Group 4 consisting of AREG, BDNF, CD40-L, EREG, FGF2,
HBEGF, IGFBP2, MMP9, PAI-1, PDGFB, PLGF, SAP, TGFA, TGFB1, THBS1, and VTN,

or,

(B) at least two marker molecules selected from one of two groups selected from the Group 1, the Group
2, the Group 3, and the Group 4 and at least two marker molecules selected from the other;

(2) a step of determining an index value from a normalized score calculated based on the quantities of the

marker molecules, wherein the normalized score based on the quantities of the marker molecules belonging to
the same group is calculated by using the following formula 1:

1

N
1

M= .-Z _ m; — mean(m;)
N i=1 1+ exp( & X sd(m;) )

g =11 (mean(m?’““) >mean(m§“”))
;=

-1 (otherwise)
(formula 1)

wherein M denotes a normalized score; N denotes a number of marker molecules; m; denotes the quantity of
each marker molecule measured; mean (m;) denotes a predetermined mean of a quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of a quantity of each marker molecule for patients affected with NASH; and mean (m;NAFL)
denotes a predetermined mean of a quantity of each marker molecule for patients affected with NAFL, and,

in a case that the marker molecules correspond to the (A), the index value is the normalized score, and

in a case that the marker molecules correspond to the (B), the index value is calculated from normalized scores
for the two groups; and

(3) a step of determining that the subject is affected with or possibly affected with NASH in a case that the index
value is larger than a reference value.

2. The method according to claim 1, wherein, in a case of the (B), the index value is calculated from normalized scores
for the two groups by using a linear equation or a nonlinear equation.

3. A method for discriminating between nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH), the
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method comprising:

(1) a step of measuring quantities of marker molecules contained in blood collected from a subject, wherein the
marker molecules to be measured are

(A\) at least two marker molecules selected from Group 1 consisting of PROS1, CLU, ANG, APOC3, APOD,
CFHRA1, cortisol, EGFR, HPN, IGFBP3, IL1B, IL23A, MET, MMP10, tetranectin, TTR, VDBP, and VEGFR-2,
at least two marker molecules selected from Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S,
ALB, AFP, AXL, CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40,
atleasttwo marker molecules selected from Group 3 consisting of AST, PSAT, LEP, ICAM1, CK-18, GSTA1,
ALT, INS'VD| INSMAP  6Ckine, AGT, CRP, CXCL10, FABP4, G6PI, HSP-60, P3NP, and testosterone,

or

at least two marker molecules selected from Group 4 consisting of AREG, BDNF, CD40-L, EREG, FGF2,
HBEGF, IGFBP2, MMP9, PAI-1, PDGFB, PLGF, SAP, TGFA, TGFB 1, THBS1, and VTN,

or

(B) at least two marker molecules selected from one of two groups selected from the Group 1, the Group
2, the Group 3, and the Group 4 and at least two marker molecules selected from the other;

(2) a step of determining an index value from a normalized score calculated based on the quantities of the

marker molecules, wherein the normalized score based on the quantities of the marker molecules belonging to
the same group is calculated by using the following formula 1:

1

M=o i (m)
= - m; — mean{(m
N i=1 1+exp (-—-a,- X sd(m;) )

1 (mean(m?’“" ) > mean(m{4* “))

a; =
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes a number of marker molecules; m; denotes the quantity of
each marker molecule measured; mean (m;) denotes a predetermined mean of a quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of a quantity of each marker molecule for patients affected with NASH; and mean (m;NAFL)
denotes a predetermined mean of a quantity of each marker molecule for patients affected with NAFL, and,

in a case that the marker molecules correspond to the (A), the index value is the normalized score, and

in a case that the marker molecules correspond to the (B), the index value is calculated from normalized scores
for the two groups by using a method with an equation for mean calculation, a method with a linear regression
equation, a method with a linear discriminant, a method with a logistic regression equation, a method with a
nonlinear equation for mean calculation, a method with a nonlinear regression equation, a method with a non-
linear discriminant, or a method with a nonlinear logistic regression equation; and

(3) a step of determining that the subject is affected with or possibly affected with NASH in a case that the index
value is larger than a reference value.

4. The method according to any one of claims 1 to 3, wherein, in a case of the (B), the index value is calculated from
normalized scores for the two groups by using the following formula 2, as a method with a logistic regression equation:

[=a; x M,; +a; x M, (formula 2)
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wherein | denotes an index value; M 4 and M, denote a normalized score for one of the two groups and a normalized
score for the other, respectively; and a; and a, each denote a constant determined in logistic regression analysis.

The method according to any one of claims 1 to 3, wherein, in a case of the (B), the index value is calculated from
normalized scores for the two groups by using any one of the following Decision trees 1 to 6, as a method with a
nonlinear discriminant:

Decision tree 1: in a case that the marker molecules are selected from the Group 1 and Group 2, if M1, > 0.476,
then | =2, if M1, < 0.476 and M2, > 0.466, then | = 1, and if M1, < 0.476 and M2, < 0.466, then | = 0;
Decision tree 2: in a case that the marker molecules are selected from the Group 1 and Group 3, if M3, > 0.409
and M1, >0.45, then | = 2, if M3, > 0.409 and M1, < 0.45, then | = 1, and if M3, < 0.409, then | = 0;

Decision tree 3: in a case that the marker molecules are selected from the Group 1 and Group 4, if M4, > 0.547,
then | = 2, if M4, < 0.547 and M1, > 0.468, then | = 1, and if M4, < 0.547 and M1, < 0.468, then | = 0;
Decision tree 4: in a case that the marker molecules are selected from the Group 2 and Group 3, if M3, > 0.409
and M2, > 0.412, then | = 2, if M3, > 0.409 and M2, < 0.412, then | = 1, and if M3, < 0.409, then | = 0;
Decision tree 5: in a case that the marker molecules are selected from the Group 2 and Group 4, if M4, > 0.547,
then | = 2, if M4, < 0.547 and M2, > 0.413, then | = 1, and if M4, < 0.547 and M2, < 0.413, then | = 0; and
Decision tree 6: in a case that the marker molecules are selected from the Group 3 and Group 4, if M3, > 0.409,
then | = 2, if M3, < 0.409 and M4, > 0.588, then | = 1, and if M3, < 0.409 and M4, < 0.588, then | = 0,

wherein | denotes an index value; and M1,, M2,, M3,, and M4, denote normalized scores for the Group 1, Group
2, Group 3, and Group 4, respectively.

The method according to any one of claims 1 to 3, wherein, in a case of the (A), the marker molecules are PROS1
and CLU, each belonging to the Group 1.

The method according to any one of claims 1 to 3, wherein, in a case of the (A), the marker molecules are VCAM1
and HA; VCAM1 and CTSD; VCAM1 and COL4; VCAM1 and COL4-7S; HA and COL4-7S; HA and CTSD; HA and
COL4; CTSD and COL4; or CTSD and COL4-7S, each belonging to the Group 2.

The method according to any one of claims 1 to 3, wherein, in a case of the (A), the marker molecules are AST and
PSAT; AST and LEP; AST and ICAM1; AST, PSAT, and LEP; AST, PSAT, and ICAM1; AST, LEP, and CK-18; AST,
ICAM1, and GSTA1; or AST, PSAT, and 6Ckine, each belonging to the Group 3.

The method according to any one of claims 1 to 5, wherein, in a case of combination of the Group 1 and the Group
3 in the (B), the marker molecules selected from the Group 1 are PROS1 and CLU, and the marker molecules
selected from the Group 3 are AST and PSAT; AST and LEP; AST and ICAM1; AST, PSAT, and LEP; AST, PSAT,
and ICAM1; AST, LEP, and CK-18; AST, ICAM1, and GSTA1; or AST, PSAT, and 6Ckine.

10. A method for determining presence of hepatic fibrosis, the method comprising:

a step of measuring quantities or a quantity of marker molecules or a marker molecule contained in blood
collected from a subject, wherein the marker molecules or marker molecule to be measured aref/is at least two
marker molecules selected from Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S, ALB, AFP, AXL,
CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40, or VCAM1;

a step of determining that the subject has or possibly has a symptom of hepaticfibrosis in a case that a normalized
score calculated based on the quantities or quantity of the marker molecules or maker molecule is larger than
a reference value, wherein the normalized score is calculated by using the following formula 1:
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1

N
1

M= —-Z m; — mean(mi))
N b 1 +exp( a; X d(m;)

a = 1 (mea.n(m;yASH) > mean(m‘;‘m“))
- (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes a number of marker molecules; m; denotes the quantity of
each marker molecule measured; mean (m;) denotes a predetermined mean of a quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of a quantity of each marker molecule for patients affected with NASH; and mean (m;NAFL)
denotes a predetermined mean of a quantity of each marker molecule for patients affected with NAFL.

11. The method for determining presence of hepatic fibrosis according to claim 10, wherein

12.

the marker molecules or marker molecule aref/is VCAM1, HA, CTSD, COL4, COL4-7S, ALB, AFP, AXL, CCL19,
CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40; VCAM1; VCAM1 and HA; VCAM1 and
CTSD;VCAM1and COL4;VCAM1and COL4-7S;HAand CTSD; CTSD and COL4; HAand COL4;HA and COL4-7S;
or CTSD and COL4-7S.

The method according to claim 10 or 11, wherein determination of presence of hepatic fibrosis is based on discrim-
ination between symptoms of Type-1 to Type-3 and a symptom of Type-4 in Matteoni classification, or discrimination
between a symptom of Stage 0, Stage 1, or Stage 2 and a symptom of Stage 3 or Stage 4 in Stages of fibrosis.

13. A method for determining a degree of progression of a symptom of a hepatic disease, the method comprising:

a step of measuring a quantity or quantities of a marker molecule or marker molecules contained in blood
collected from a subject, wherein the marker molecule or marker molecules to be measured is/are VCAM1;
VCAM1 and HA; HA and COL4; VCAM1 and COL4; HA and COL4-7S; or VCAM1 and COL4-7S; and

a step of determining that a degree of progression of hepatic fibrosis, a degree of progression of hepatocellular
ballooning degeneration, or a degree of progression of hepatic inflammation in the subject is higher or possibly
higher as a normalized score calculated based on the quantity or quantities of the marker molecule or molecules
is higher, wherein the normalized score is calculated by using the following formula 1:

1

N
1

M= —-—Z _ m; — mean(m,;)
N i=1 1+ exp( i % sd(m;) )

1 ( me an(m?’ASH) > mean(m‘,f“”))

ai -
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes a number of marker molecules; m; denotes the quantity of
each marker molecule measured; mean (m;) denotes a predetermined mean of a quantity of each marker
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molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of a quantity of each marker molecule in patients presenting with NASH; and mean
(mNAFL) denotes a predetermined mean of a quantity of each marker molecule in patients presenting with NAFL.

14. A method for determining a degree of progression of a symptom of nonalcoholic fatty liver disease (NAFLD), the
method comprising:

a step of measuring a quantity or quantities of a marker molecule or marker molecules contained in blood
collected from a subject, wherein the marker molecule or marker molecules to be measured is/are VCAM1;
VCAM1 and HA; HA and COL4; VCAM1 and COL4; HA and COL4-7S; or VCAM1 and COL4-7S; and

a step of determining that a degree of progression of hepatic fibrosis, a degree of progression of activity of
nonalcoholic fatty liver disease, a degree of progression of hepatocellular ballooning degeneration, or a degree
of progression of hepatic inflammation in the subject is higher or possibly higher as a normalized score calculated
based on the quantity or quantities of the marker molecule or molecules is higher, wherein the normalized score
is calculated by using the following formula 1:

1

N
1

M= -——Z B m; — mean(mi))
N i=1 1+ exp( i x sd(m;)

1 (mean(mf"“”) > mean(mM4* "))

a; =
-1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes a number of marker molecules; m; denotes the quantity of
each marker molecule measured; mean (m;) denotes a predetermined mean of a quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of a quantity of each marker molecule in patients presenting with NASH; and mean
(m;NAFL) denotes a predetermined mean of a quantity of each marker molecule in patients presenting with NAFL.

15. A kit for use in the method according to any one of claims 1 to 14, the kit comprising:

a reagent for detecting the marker molecule or marker molecules; and
an instruction for performing the method.

16. A method for discriminating between nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH), the
method comprising:

a step of measuring a quantity of VCAM1 contained in blood collected from a subject; and
a step of determining that the subject is affected with or possibly affected with NASH in a case that the quantity
of VCAM1 is larger than a reference value.

17. A method for determining presence of hepatic fibrosis, the method comprising:

a step of measuring a quantity of VCAM1 contained in blood collected from a subject; and
a step of determining that the subject has or possibly has a symptom of hepatic fibrosis in a case that the quantity
of VCAM1 is larger than a reference value.

18. A method for determining a degree of progression of a symptom of a hepatic disease, the method comprising:

a step of measuring a quantity of VCAM1 contained in blood collected from a subject; and
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a step of determining that a degree of progression of hepatic fibrosis, a degree of progression of hepatocellular
ballooning degeneration, or a degree of progression of hepatic inflammation in the subject is higher or possibly
higher as the quantity of VCAM1 is larger.

A method for determining a degree of progression of a symptom of nonalcoholic fatty liver disease (NAFLD), the
method comprising:

a step of measuring a quantity of VCAM1 contained in blood collected from a subject; and

a step of determining that a degree of hepatic fibrosis, a degree of progression of activity of nonalcoholic fatty
liver disease, a degree of progression of hepatocellular ballooning degeneration, or a degree of progression of
hepatic inflammation in the subject is higher or possibly higher as the quantity of VCAM1 is larger.

A kit for use in the method according to any one of claims 16 to 19, the kit comprising:
a reagent for detecting VCAM1.

A program for use in the method according to any one of claims 1 to 14, wherein the program allows a computer to
execute:

a normalization step of calculating a normalized score or normalized scores from measurement data on a
quantity or quantities of the marker molecule or marker molecules contained in blood collected from a subject
by using the formula 1 and then determining an index value from the normalized score or normalized scores
calculated;

a comparison step of comparing the index value determined with a reference value; and

a determination step of determining whether the subject has a symptom of a hepatic disease based on a result
of the comparison.

A program for use in the method according to any one of claims 16 to 19, wherein the program allows a computer
to execute:

acomparison step of comparing a quantity of VCAM1 contained in blood collected from a subject with a reference
value; and

a determination step of determining whether the subject has a symptom of a hepatic disease based on a result
of the comparison.

The program according to claim 21 or 22, wherein the program allows a computer to further execute an acquisition
step of acquiring measurement data on a quantity or quantities of the marker molecule or marker molecules contained
in blood collected from a subject or a quantity of the VCAM1 contained in blood collected from a subject.

A measurement apparatus for use in the method according to any one of claims 1 to 14 and 16 to 19, the measuring
apparatus comprising:

a sample-setting part configured to set a sample therein; a light source part configured to irradiate the sample
with light; and a detection part configured to detect light transmitted through the sample.

A hepatic disease determination system for use in the method according to any one of claims 1 to 14, the hepatic
disease determination system comprising:

a measurement apparatus configured to measure a quantity or quantities of the marker molecule or marker
molecules contained in blood collected from a subject; and a hepatic disease determination apparatus configured
to determine presence of a symptom of a hepatic disease based on the quantity or quantities of the marker
molecule or marker molecules measured, wherein

the measuring apparatus comprises a sample-setting part configured to set a sample therein, a light source
part configured to irradiate the sample with light, and a detection part configured to detect light transmitted
through the sample, and

the hepatic disease determination apparatus comprises an acquisition unit configured to acquire measurement
data from the measurement apparatus, a normalization unit configured to calculate a normalized score or
normalized scores from the measurement data by using the formula 1 and then determine an index value from
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the normalized score or normalized scores calculated, a comparison unit configured to compare the index value
determined with a reference value, and a determination unit configured to determine whether the subject has
a symptom of a hepatic disease based on a result of the comparison.

A hepatic disease determination system for use in the method according to any one claims 16 to 19, the hepatic
disease determination system comprising:

a measurement apparatus configured to measure a quantity of VCAM1 contained in blood collected from a
subject; and a hepatic disease determination apparatus configured to determine presence of a symptom of a
hepatic disease based on the quantity of VCAM1 measured, wherein

the measuring apparatus comprises a sample-setting part configured to set a sample therein, a light source
part configured to irradiate the sample with light, and a detection part configured to detect light transmitted
through the sample, and

the hepatic disease determination apparatus comprises an acquisition unit configured to acquire measurement
data from the measurement apparatus, a comparison unit configured to compare the quantity of VCAM1 with
a reference value, and a determination unit configured to determine whether the subject has a symptom of a
hepatic disease based on a result of the comparison.

A diagnostic reagent for determining whether a subject is affected with or possibly affected with nonalcoholic stea-
tohepatitis (NASH), a subject has or possibly has a symptom of hepatic fibrosis, a degree of progression of hepatic
fibrosis is high or possibly high, a degree of progression of a symptom of hepatocellular ballooning degeneration is
high or possibly high, a degree of progression of hepatic inflammation is high or possibly high, a subject has or
possibly has a symptom of hepatomegaly, a subject has or possibly has a symptom of hepatocellular necrosis, a
subject has or possibly has a symptom of hepatocellular apoptosis, a subject has or possibly has a symptom of
hepatocellular degeneration, or a subject has or possibly has a symptom of hepatic steatosis, the diagnostic reagent
comprising a reagent for detecting VCAM1.

The diagnostic reagent according to claim 27, wherein the reagent for detecting VCAM1 is an antibody.

Use of areagent for detecting VCAM1, for in-vitro detection of nonalcoholic steatohepatitis (NASH), hepatic fibrosis,
hepatocellular ballooning degeneration, hepatic inflammation, hepatomegaly, hepatocellular necrosis, hepatocellu-
lar apoptosis, hepatocellular degeneration, or hepatic steatosis.

The use according to claim 29, wherein an additional diagnostic reagent is concomitantly used.

The use according to claim 30, wherein the additional diagnostic reagent is a diagnostic reagent for detecting HA,
COL4, or COL4-7S.

A program, wherein the program allows a computer to execute:

a comparison step of comparing an index value determined from measurement data on a quantity or quantities
of a marker molecule or marker molecules contained in blood collected from a subject with a reference value,
the marker molecule or marker molecules including VCAM1; and

a determination step of determining whether the subject has a symptom of a hepatic disease based on a result
of the comparison.

The program according to claim 32, wherein the program allows a computer to further execute an acquisition step
of acquiring measurement data on a quantity or quantities of the marker molecule or marker molecules contained
in blood collected from a subject.

The program according to claim 32 or 33, wherein the program allows a computer to further execute a normalization
step of calculating a normalized score or normalized scores from the measurement data and then determining an

index value from the normalized score or normalized scores calculated.

The program according to claim 32 or 33, wherein the marker molecule or marker molecules further include HA,
COL4, or COL4-7S.

A method for determining an effect of a therapeutic drug for nonalcoholic steatohepatitis (NASH), the method
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comprising:

a step of measuring a quantity or quantities of a marker molecule or marker molecules contained in blood
collected from an NASH patient before and after application of the therapeutic drug to the NASH patient, wherein
the marker molecule or marker molecules to be measured is/are VCAM1;, VCAM1 and HA; HA and COL4;
VCAM1 and COL4; HA and COL4-7S; or VCAM1 and COL4-7S; and

a step of calculating a normalized score based on the quantity or quantities of the marker molecule or marker
molecules before and after the application of the therapeutic drug and then determining that an effect of the
application of the therapeutic drug is possibly present in a case that the normalized score after the application
is lower than the normalized score before the application, wherein each normalized score is calculated by using
the following formula 1:

N 1

o)

1
T NLi1+exp

i=1

M

1 (mean(mf‘““) > mean(m?”"‘“))

(44 [ =
~1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes a number of marker molecules; m; denotes the quantity of
each marker molecule measured; mean (m;) denotes a predetermined mean of a quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of a quantity of each marker molecule in patients presenting with NASH; and mean
(mNAFL) denotes a predetermined mean of a quantity of each marker molecule in patients presenting with NAFL.

37. A method for determining an effect of a therapeutic drug for nonalcoholic steatohepatitis (NASH), the method
comprising:

a step of measuring a quantity of VCAM1 contained in blood collected from an NASH patient before and after
application of the therapeutic drug to the NASH patient; and

a step of determining that an effect of the application of the therapeutic drug is possibly present in a case that
the quantity of VCAM1 after the application is lower than the quantity of VCAM1 before the application.

38. A method for determining an effect of a therapeutic drug for nonalcoholic fatty liver (NAFL) or nonalcoholic steato-
hepatitis (NASH), the method comprising:

(1) a step of measuring quantities of marker molecules contained in blood collected from a subject of an NAFL
or NASH patient before and after application of the therapeutic drug to the NAFL or NASH patient, wherein the
marker molecules to be measured are

(A\) at least two marker molecules selected from Group 1 consisting of PROS1, CLU, ANG, APOC3, APOD,
CFHRA1, cortisol, EGFR, HPN, IGFBP3, IL1B, IL23A, MET, MMP10, tetranectin, TTR, VDBP, and VEGFR-2,
at least two marker molecules selected from Group 2 consisting of VCAM1, HA, CTSD, COL4, COL4-7S,
ALB, AFP, AXL, CCL19, CGB, CSF1, FAS, Mac-2bp, CA19-9, NRCAM, OPG, VWF, and YKL-40,

at leasttwo marker molecules selected from Group 3 consisting of AST, PSAT, LEP, ICAM1, CK-18, GSTA1,
ALT, INS'VD INSMAP 6Ckine, AGT, CRP, CXCL10, FABP4, G6PI, HSP-60, P3NP, and testosterone,

or

at least two marker molecules selected from Group 4 consisting of AREG, BDNF, CD40-L, EREG FGF2,
HBEGF, IGFBP2, MMP9, PAI-1, PDGFB, PLGF, SAP, TGFA, TGFB1, THBS 1, and VTN,

or,
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(B) at least two marker molecules selected from one of two groups selected from the Group 1, the Group
2, the Group 3, and the Group 4 and at least two marker molecules selected from the other;

(2) a step of determining an index value from a normalized score calculated based on the quantities of the
marker molecules before and after application of the therapeutic drug to the NAFL or NASH patient, wherein
the normalized score based on the quantities of the marker molecules belonging to the same group is calculated
by using the following formula 1:

1

N
1

M= —Z _ m; — mean(m,-))
N i=1 1+ exp( i % sd(m;)

1 (mean(m{"““) > mean(mf‘“‘”‘))

a;, =
L -1 (otherwise)

(formula 1)

wherein M denotes a normalized score; N denotes a number of marker molecules; m; denotes the quantity of
each marker molecule measured; mean (m;) denotes a predetermined mean of a quantity of each marker
molecule; sd (m;) denotes a predetermined standard deviation for each marker molecule; mean (m;NASH) denotes
a predetermined mean of a quantity of each marker molecule for patients affected with NASH; and mean (m;NAFL)
denotes a predetermined mean of a quantity of each marker molecule for patients affected with NAFL, and,

in a case that the marker molecules correspond to the (A), the index value is the normalized score, and

in a case that the marker molecules correspond to the (B), the index value is calculated from normalized scores
for the two groups; and

(3) a step of determining that an effect of the application of the therapeutic drug is possibly present in a case
that the normalized score after the application is lower than the normalized score before the application.
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Fig.12
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Fig.13
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Fig.15
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Fig.17
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Continuation of Box No.III of continuation of first sheet(2)

It is considered that the inventions of claims 1-38 comprise the
following nine invention groups.

1°* Invention: it is regarded that the technical feature of the
inventions described in claims 1-15, 21, 23-25, 36 and 38 resides in
amatter that the amount of a marker molecule contained in blood collected
froma subject is measured, an index value is determined from the molecular
weight and a normalized score calculated in accordance with formula 1,
and then it is determined whether the subject is suffering from NASH,
or the subject has a clinical symptom of hepatic fibrosis, or there is
a high probability of occurring one of the above-mentioned conditions
on the basis of the degrees of the index value and a reference value,
and a matter that the efficacy of a therapeutic agent for NASH or the
like is determined by the method.

2" Invention: it is regarded that the technical feature of the invention
describedinclaiml6 resides inamatter that the amount of VCAM1 contained
in blood collected from a subject is measured and then it is determined
that the subject is suffering from NASH or there is a possibility that
the subject is suffering from NASH when the amount of VCAM1 is greater
than a reference value.

3™ Invention: it is regarded that the technical feature of the invention
describedinclaiml17 resides inamatter that the amount of VCAM1 contained
in blood collected from a subject is measured and then it is determined
that the subject has a clinical symptom of hepatic fibrosis or there
isapossibilitythat the subjecthasaclinical symptomof hepatic fibrosis
when the amount of VCAM1 is greater than a reference value.

4*" Invention: it is regarded that the technical feature of the invention
describedinclaim 18 resides inamatter that the amount of VCAM1 contained
in blood collected from a subject is measured and then it is determined
that the degree of progression of hepatic fibrosis, the degree of
progression of ballooning degeneration of hepatocytes or the degree of
progression of inflammation of liver in the subject increases or there
is a possibility of the increase in any one of the above-mentioned
progressions in the subject with the increase in the amount of VCAMI1.

5™ Invention: it is regarded that the technical feature of the
inventions described in claims 19, 20, 22, 23 and 26 resides in a matter
that the amount of VCAM1 contained in blood collected from a subject
is measured and then it is determined that the degree of progression
of hepatic fibrosis, the degree of progression of activity of a
non-alcoholic fattyliver disease, thedegree of progressionof ballooning
degeneration of hepatocytes or the degree of progression of inflammation
of liver in the subject increases or there is a possibility of the increase
in any one of the above-mentioned progressions in the subject with the
increase in the amount of VCAMI.

(Continued to next extra sheet)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2016/0616092

6™ Invention: it is regarded that the technical feature of the
inventions described in claims 27 and 28 resides in a reagent for detecting
VCAM1, wherein the reagent canbe used as a diagnosis agent for determining
whether there is a clinical symptom of fibrosis of liver suffering from
non-alcoholic steatohepatitis (NASH), the degree of progression of
hepatic fibrosis is high, the degree of progression of a clinical symptom
of ballooning degeneration of hepatocytes 1is high, the degree of
progression of inflammation of liver is high, there is a clinical symptom
of hepatomegaly, there is a clinical symptom of necrosis of hepatocytes,
thereisaclinical symptomof apoptosisof hepatocytes, thereisaclinical
symptom of degeneration of hepatocytes, there is a clinical symptom of
fatty deposition in liver or there is a possibility of any one of the
above-mentioned conditions.

7" Invention: it is regarded that the technical feature of the
inventions described in claims 29-31 resides in a matter that a reagent
for detecting VCAM1 is used for the in vitro detection of non-alcoholic
steatohepatitis (NASH), fibrosis of liver, ballooning degeneration of
hepatocytes, inflammation of 1liver, hepatomegaly, necrosis of
hepatocytes, apoptosis of hepatocytes, degeneration of hepatocytes, or
fatty deposition in liver.

8™ Invention: it is regarded that the technical feature of the
inventions described in claims 32-35 resides in a program for carrying
out a comparison step of measuring the amount of VCAM1 molecules contained
in blood collected from a subject to determine an index value and then
comparing the index value with a reference value and a determination
step of determining whether the subject has a clinical symptom of a liver
disease on the basis of the result of the comparison.

9" Invention: it is regarded that the technical feature of the invention
describedinclaim 37 resides inamatter that the efficacyof a therapeutic
agent for non-alcoholic steatohepatitis (NASH) is determined by carrying
out the step of measuring the amount of VCAM1 contained in blood collected
from an NASH patient before and after the application of the therapeutic
agent to the patient and the step of determining that there is apossibility
that the application of the therapeutic agent is effective when the amount
of VCAM1 after the applicationof the therapeuticagent is reduced compared
with that before the application of the therapeutic agent.

Therefore, there is no single general inventive concept between the
1°* Invention and the 2™ to 9*® Inventions.

Form PCT/ISA/210 (extra sheet) (January 2015)
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