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Description

[0001] Progressive fibrotic diseases of the liver are a major cause of morbidity and mortality throughout the world.
Recent scientific advances demonstrate that the pathogenic process of fibrosis in liver is critically dependent on prolif-
eration and activation of hepatic stellate cells (also called lipocytes, fat-storing or Ito cells) which synthesize and secrete
excess extracellular matrix proteins (1). Moreover it is evident that this process is common to liver disease of all aetiologies.
Of particular importance are chronic viral hepatitis B and C and alcoholic liver disease as well as autoimmune and genetic
liver diseases, all of which lead to clinical problems via the common final pathway of progressive liver fibrosis, with the
eventual development of cirrhosis.
[0002] An important concept is the distinction between hepatic fibrosis and cirrhosis. Hepatic fibrosis is a reversible
accumulation of extracellular matrix in response to chronic injury in which nodules have not yet developed, whereas
cirrhosis implies an irreversible process, in which thick bands of matrix fully encircle the parenchyma, forming nodules.
Consequently, any therapy must be directed towards patients with reversible disease (fibrosis), which will require early
identification and monitoring of those at risk (2).
[0003] Severity and progression of liver fibrosis are difficult to assess, with liver biopsy currently remaining the most
reliable clinical method. The qualitative evaluation of hepatic fibrosis by biopsies is limited by interobserver variability.
Biopsies are clearly inadequate for the early clinical phase of drug development, where there is an imperative to employ
less invasive methods that identify effective compounds within a commercially acceptable time frame, usually measured
in weeks to a maximum of three months of experimental therapeutic exposure. Further disadvantages are the low
diagnostic specificity and the risk of bleeding. Therefore there is a need for surrogate markers of liver fibrosis. Serum
tests allow a non-invasive assessment of fibrogenesis and fibrolysis in the liver and can be done repeatedly and at short
time intervals (3). Serum tests measuring the dynamic processes of extracellular matrix synthesis (fibrogenesis) and
extracellular matrix degradation (fibrolysis) reflect the amount of extracellular matrix present, the degree of fibrosis or
the ongoing process of architectural change of the liver (4).
[0004] The current state of the art in measuring surrogate markers of liver fibrosis is poorly developed. Previous studies
have suggested that serum levels of extracellular matrix proteins (or their cleavage fragments) may be used to assess
the severity and progression of liver fibrosis (4.5, US 5 316 914, EP 0 283 779). Different serum markers have been
investigated and correlations with liver biopsies and and severity of liver diseases have been found (6).

The J. P. TEARE ET AL. publication is related to "Comparison of serum procollagen III peptide concentrations and
PGA index for assessment of hepatic fibrosis" (LANCET THE., vol. 342, no. 8876,9 October 1993 (1 993-1 0-09),
pages 895-898),

The X. JI ET AL. publication is related to "Clinical significance of serum 7s collagen and type VI collagen levels for
the diagnosis of hepatic fibrosis." (CHINESE MEDICAL JOURNAL 1 ZHONGHUA Y1XUE ZAZHI YINGWEN BAN.,
vol. 1 10, no. 3,1997, pages 198- 201),

The D. SCHUPPAN ET AL. publication is related to "Serummarker der Leberfibrose." (DEUTSCHE MEDIZINISCHE
WOCHENSCHRIFT, vol. 124, no. 41,15 October 1999 (1999- 10-1 5), pages 1213-1218),

G Castaldo, et.al. describes Differential diagnosis between hepatocellular carcinoma and cirrhosis through a dis-
criminant function based on results for serum analytes (Clin. Chem., Aug 1996; 42: 1263 - 1269)

A publication in DIGESTIVE DISEASES AND SCIENCES, vol. 39, no. 11, 1994, pages 2426-2432 has the title
Alpha-2-macroglobulin and hepatic fibrosis.

[0005] The markers used for the assessment of liver fibrosis are PIIINP, Laminin, Hyaluronan, Collagen IV, TIMP-1,
Tenascin, MMP-2 and Fibronectin. Markers are measured and their capability to assess liver fibrosis has been shown.
Nevertheless, the diagnostic values of each single marker is not accurate and specific to assess fibrosis scores.
[0006] Therefore combinations of markers are discussed to increase the diagnostic value the simple biological index
PGA combining prothrombin time (PT), serum gamma-glutamyl transpeptidase (GGT) and apolipoprotein A1 (Apo A1)
and the index PGAA which includes alpha-2-macroglobulin (A2M) to the PGA index have been described for the diagnosis
of alcoholic liver disease in drinkers (7,8). Although the PGA and PGAA index have been combined with single serum
markers (9, 10) serum markers have not been used for establishing algorithms for the assessment of liver diseases.
[0007] In this invention serum markers of the extracellular matrix are assembled together in a panel leading to a set
of markers whose measurement will enable the calculation of an algorithm and the use of such a derived algorithm for
the prediction of liver fibrosis histological score. For this purpose discriminant function analysis is used to determine
which variables discriminate between the different fibrosis scores. The algorithms are derived from the set of markers
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N-terminal procollagen III propeptide (PIIINP), Collagen IV, Collagen VI, Tenascin, Laminin, Hyaluronan, MMP-2, TIMP-
1 and MMP-9/TIMP-1 complex.
[0008] Thus the invention is directed to an in vitro method for diagnosis liver bibrosis wherein two or more diagnostic
markers are measured in blood, serum or plasma and the measurements are combined by discriminant function analysis
chareacterized in that the diagnostic markers are selected form the group of N-terminal procollagen III propeptide (PIIINP),
Collagen IV, Collagen VI, Tenascin, Laminin, Hyaluronan, MMP-2- TIMP-1 and MMP-9/TIMP-1 complex wherein the
algorithms is be used to support, predict or substitute or augment the histological score of a liver biopsy.
[0009] Generally, all new techniques have to be validated against existing standard techniques, provided there are
any. The current "gold-standard" to assess fibrosis in the liver is the liver biopsy. With the biopsy, some randomly taken
tissue out of the liver is cut into slices which become examined by an expert using a microscope. There are a lot of
problems associated with liver biopsies inducing some uncertainty: distribution of fibrosis in the liver (clustered fibrosis
and the needle might have hit regions of the liver not affected by fibrosis), failed sample preparation (e.g. not enough
tissue material), and pathologist’s individuality and preferences (individual assessments). Furthermore, the fibrotic state
of the liver is usually described using scores and there are a lot of different, possibly incompatible scoring systems (e.g.
Scheuer Score, Ishak Scores, etc.).
[0010] For example, in a study with 24 patients, two independent pathologists had to score the same biopsy samples
for each patient at two different time-points using two different scoring systems. The number of assessments where the
two pathologists came to identical results ranged from only 36% to 46%.
[0011] The new technique is based on measuring serum parameters, which are directly associated with the fibrotic
process, and combining them on a mathematical level yielding a fixed assessment procedure.
[0012] In order to validate the new technique the "gold-standard" is not the best but the only mean, since a priori both
methods do not investigate comparable endpoints: whereas the serum parameters characterize dynamic processes,
the biopsy characterizes the fibrotic manifestation at a fixed time-point. There may be a highly active fibrotic process in
the liver although fibrotic tissue has not yet been developed. In contrast, there may be large clusters of fibrotic tissue in
the liver but the fibrotic activity stopped or discontinued temporarily.
[0013] Although, some mathematical functions of serum parameters yielded statistically significant different mean
values in different biopsy score stages. Discriminant analyses using the "gold-standard" were chosen in order to inves-
tigate the diagnostic power of those mathematical functions of serum parameters.
[0014] Determination of concentrations of serum markers and subsequent calculation of an algorithm can also be
used to make decisions whether or not a biopsy has to be taken and whether treatment should be started or continued
or stopped. Therefore assignment of patients into a group of biopsy scores without taken a biopsy is advantageous.
Categorization of patients into groups, e.g. mild versus serious fibrosis, by using algorithms is a benefit of the invention
described.

Description of the immunoassays

[0015] The markers N-terminal procollagen III propeptide (PIIINP), Collagen IV, Collagen VI, Tenascin, Laminin, Hy-
aluronan, MMP-2, TIMP-1 and MMP-9/TIMP-1 complex are used for algorithms.
[0016] The markers are measured by making use of sandwich immunoassays. The immunoassays of the invention
comprises reaction of two antibodies with human fluid samples, wherein the capture antibody specifically binds to one
epitope of the marker. The second antibody of different epitope specificity is used to detect this complex. Preferably the
antibodies are monoclonal antibodies and both antibodies of said two antibodies of the assay specifically bind to the
protein.
[0017] Antibody or other similar term used herein includes a whole immunoglobulin either monoclonal or polyclonal
as well as antigenic fragments or immunoreactive fragments which specifically bind to the marker, including Fab, Fab’,
F(ab’)2 and F(v). Antibody includes also binding-proteins, especially Hyaluronic acid binding protein (HABP).
[0018] The human fluid samples used in the assays of the invention can be any samples that contain the markers,
e.g. blood, serum, plasma, urine, sputum or broncho alveolar lavage (BAL). Typically a serum or plasma sample is
employed.
[0019] Antibodies of the invention can be prepared by techniques generally known in the art, and are typically generated
to a sample of the markers.
[0020] The second antibody is conjugated to a detector group, e.g. alkaline phosphatase, horseradish peroxidase, or
a fluorescence dye. Conjugates are prepared by techniques generally known in the art.
[0021] Concentration of the markers in human fluids are measured and algorithms calculated to assess the degree
of fibrosis.
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Statistical Background

[0022] Discriminant function analysis is used to determine which variables discriminate between two or more naturally
occurring groups. Computationally, it is very similar to analysis of variance. The basic idea underlying discriminant
function analysis is to determine whether groups differ with regard to the mean of a variable, and then to use that variable
to predict group membership (e.g., of new cases). Stated in this manner, the discriminant function problem can be
rephrased as a one-way analysis of variance (ANOVA) problem. Specifically, one can ask whether or not two or more
groups are significantly different from each other with respect to the mean of a particular variable. If the means for a
variable are significantly different in different groups, then we can say that this variable discriminates between the groups.
In the case of a single variable, the final significance test of whether or not a variable discriminates between groups is
the F test. F is essentially computed as the ratio of the between-groups variance in the data over the pooled (average)
within-group variance. If the between-group variance is significantly larger then there must be significant differences
between means.
[0023] Usually, one includes several variables in a study in order to see which one(s) contribute to the discrimination
between groups. In that case, we have a matrix of total variances and co-variances; likewise, we have a matrix of pooled
within-group variances and co-variances. We can compare those two matrices via multivariate F tests in order to deter-
mined whether or not there are any significant differences (with regard to all variables) between groups. This procedure
is identical to multivariate analysis of variance or MANOVA. As in MANOVA, one could first perform the multivariate
test, and, if statistically significant, proceed to see which of the variables have significantly different means across the
groups. Thus, even though the computations with multiple variables are more complex, the principal reasoning still
applies, namely, that we are looking for variables that discriminate between groups, as evident in observed mean
differences.
[0024] For a set of observations containing one or more quantitative variables and a classification variable defining
groups of observations, the discrimination procedure develops a discriminant criterion to classify each observation into
one of the groups. Post hoc predicting of what has happened in the past is not that difficult. It is not uncommon to obtain
very good classification if one uses the same cases from which the discriminant criterion was computed. In order to get
an idea of how well the current discriminant criterion "performs", one must classify (a priori) different cases, that is, cases
that were not used to estimate the discriminant criterion. Only the classification of new cases allows us to assess the
predictive validity of the discriminant criterion. In order to validate the derived criterion, the classification can be applied
to other data sets. The data set used to derive the discriminant criterion is called the training or calibration data set.
[0025] The discriminant criterion (function(s) or algorithm), is determined by a measure of generalized squared dis-
tance. It can be based on the pooled co-variance matrix yielding a linear function. Either Mahalanobis or Euclidean
distance can be used to determine proximity.
[0026] For the development of a discriminant algorithm, data of a group of subjects of an observational liver fibrosis
of study were analyzed. Liver fibrosis scoring systems under view were

- the Scheuer Score (0-4),
- the Modified Ishak Score (HAI) A - Interface Hepatitis (0-4),
- the Modified Ishak Score (HAI) B - Confluent Necrosis (0-6),
- the Modified Ishak Score (HAI) C - Spotty Necrosis (0-4),
- the Modified Ishak Score (HAI) D - Portal Inflammation (0-4),
- the Modified HAI Score (Ishak Score) (0-6).

[0027] Applying a stepwise discriminant analysis, for example the following functions of serum parameters showed
to have major impact on the corresponding scoring type.

Scoring Type Surrogate Parameters
Scheurer Score: ln(TIMP-1) ln(Collagen VI/ Hyaluronan) In(Hyaluronan / Laminin)

Modified Ishak Score A -
Interface Hepatitis:

ln(TIMP-1) ln(Collagen VI/ Hyaluronan) ln(Collagen VI/ Tenascin)

Modified Ishak Score B -
Confluent Necrosis:

ln(Hyaluronan) ln(Collagen VI/ MMP-2)

Modified Ishak Score C -
Spotty Necrosis:

In (Hyaluronan) In(MMP-9/TIMP-1/ complex 
Tenascin)

Modified Ishak Score D -
Portal Inflammation:

In(Laminin) In(Collagen VI/ TIMP-1)
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[0028] A corresponding discriminant analysis yielded the linear discriminating functions which can be used for calcu-
lation and prediction of biopsy score. The algorithms can be applied to every known scoring system (e.g. Scheuer Score,
Ishak Score, Netavir Score, Ludwig Score, HAI Score).
[0029] Algorithms can be used to predict the biopsy score of a patient (e.g. score 0, 1, 2, 3, ...) or to predict a group
of scores (category) a patient belongs to (e.g. mild fibrosis; score 0 to 1).
[0030] Discriminating functions used includes combinations of markers from the list of N-terminal procollagen III propep-
tide (PIIINP), Collagen IV, Collagen VI, Tenascin, Laminin, Hyaluronan, MMP-2, TRAP-1 and MMP-9/TIMP-1 complex
and also factors between -1000 and +1000.
[0031] Different scores need different algorithm form the list of markers and factors.

Examples

Example 1

Algorithms for Scheuer Score

[0032] The following algorithms 1, 2 and 3 were calculated by correlating biopsies assessed by the Scheuer scoring
system and serum marker concentrations of a group of patients with liver diseases: 

(continued)

Scoring Type Surrogate Parameters
Modified Ishak Score -

Stage:
In(TIMP-1) In(Collagen VI/ Hyaluronan) In (Hyaluronan/ Laminin)
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[0033] The algorithms were used to predict biopsy scores of a separate group of patients. The calculated scores were
compared with scores determined by a single pathologist (case B), with a consensus score of 3 pathologists (case C)
and with the range covered by all pathologists (case A). Kappa values, negative predictive values (NPV) for score 0-1,
positive predictive values (PPV) for score 2-4, sensitivities and specificities have also been calculated.
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Algorithm 1 Algorithm 2 Algorithm 3
C A B C A B C A B

Hit-Rate (%) [0] 33.3 38.9 35.0 17.1 40.0 13.7 20.0 41.4 16.8
Hit-Rate (%) [1] 36.8 42.7 36.0 80.7 81.6 75.8 74.6 77.2 71.7
Hit-Rate (%) [2] 25.8 42.4 19.0 0.0 36.8 0.0 0.0 34.2 5.1
Hit-Rate (%) [3] 26.1 34.8 22.2 6.4 17.0 5.2 12.8 21.3 9.3
Hit-Rate (%) [4] 63.0 63.0 55.9 62.5 62.5 52.9 43.8 43.8 47.1
Hit-Rate (%) All 35.9 42.9 33.8 42.2 54.2 36.7 39.5 51.2 36.7

N 468 468 793 301 301 626 301 301 626

Kappa 0.175 0.268 0.151 . 0.199 . 0.124 0.310 0.121
L_Kappa 0.119 0.211 0.109 . 0.134 . 0.056 0.235 0.077
U_Kappa 0.231 0.325 0.192 . 0.265 . 0.191 0.385 0.165

P(Kappa=0) <0.0001 <0.0001 <0.0001 . <0.0001 . <0.0001 <0.0001 <0.0001

NPV (%) [0-1] 61.6 63.8 62.8 91.8 92.4 85.5 88.0 89.1 81.6
PPV (%) [2-4] 66.1 75.1 66.3 31.6 46.2 35.4 35.0 48.7 39.0

Hit-Rate (%) All 63.5 68.4 64.2 68.4 74.4 65.8 67.4 73.4 64.9

Kappa 0.268 0.372 0.280 0.261 0.417 0.226 0.252 0.404 0.219
L_Kappa 0.182 0.291 0.214 0.160 0.315 0.152 0.146 0.299 0.142
U_Kappa 0.354 0.454 0.346 0.363 0.520 0.300 0.358 0.508 0.295

P(Kappa=0) <0.0001 <0.0001 <0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Sensitivity 0.539 0.584 0.540 0.712 0.794 0.613 0.651 0.740 0.578
Specificity 0.729 0.791 0.739 0.679 0.730 0.671 0.681 0.732 0.674
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Example 2

Algorithms for Ishak Score

[0034] The following algorithms 1, 2 and 3 were calculated by correlating biopsies assessed by the Ishak scoring
system and serum marker concentrations of a group of patients with liver diseases: 
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[0035] The algorithms were used to predict biopsy scores of a separate group of patients. The calculated scores were
compared with scores determined by a single pathologist (case B), with a consensus score of 3 pathologists (case C)
and with the range covered by all pathologists (case A). Kappa values, negative predictive values (NPV) for score 0-2,
positive predictive values (PPV) for score 3-6, sensitivities and specificities have also been calculated.
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Algorithm 1 Algorithm 2 Algorithm 2
C A B C A B C A B

Hit-Rate (%) [0] 28.7 31.5 29.5 45.7 58.6 41.0 45.7 57.1 39.8
Hit-Rate (%) [1] 25.0 34.0 29.2 50.8 60.7 50.8 27.9 41.0 37.7
Hit-Rate (%) [2] 10.7 24.0 9.7 0.0 22.4 1.1 1.7 15.5 1.1
Hit-Rate (%) [3] 23.0 27.9 20.2 0.0 3.1 0.0 9.4 12.5 6.9
Hit-Rate (%) [4] 22.2 37.8 25.6 0.0 0.0 0.0 0.0 7.7 3.3
Hit-Rate (%) [5] 32.0 44.0 24.4 4.5 18.2 2.6 0.0 18.2 2.6
Hit-Rate (%) [6] 57.4 57.4 51.1 71.9 71.9 60.9 43.8 43.8 52.2
Hit-Rate (%) All 27.1 34.6 27.3 28.9 39.5 28.1 22.3 32.6 25.2

N 468 468 794 301 301 627 301 301 627

Kappa 0.138 0.228 0.136 . . . 0.031 0.093 0.041
L_Kappa 0.090 0.177 0.100 . . . -0.02 0.039 0.006
U_Kappa 0.186 0.279 0.173 . . . 0.084 0.147 0.076

P(Kappa=0) < 0.0001 < 0.0001 < 0.0001 . . . 0.2293 0.0003 0.0152

NPV (%) [0-2] 57.2 59.4 59.1 89.9 91.0 83.9 77.8 80.4 75.1
PPV (%) [3-6] 71.9 79.5 74.2 40.2 50.9 41.5 47.3 55.4 48.1

Hit-Rate (%) All 63.0 67.3 65.0 71.4 76.1 67.6 66.4 71.1 64.8

Kappa 0.274 0.362 0.312 0.330 0.450 0.271 0.259 0.366 0.238
L_Kappa 0.191 0.283 0.249 0.223 0.346 0.195 0.147 0.257 0.160
U_Kappa 0.356 0.441 0.374 0.437 0.554 0.347 0.371 0.475 0.316

P(Kappa=0) <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Sensitivity 0.524 0.561 0.537 0.703 0.770 0.617 0.558 0.626 0.547
Specificity 0.757 0.816 0.781 0.717 0.758 0.697 0.714 0.752 0.699
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Example 3

Receiver Operating Characteristic (ROC) Curves for Scheuer Score

[0036] Grouping the patients into categories no/mild fibrosis (score 0-1) and moderate/severe fibrosis (score 2-4) for
the Scheuer score and calculating algorithms for the dichotomous outcome gave the following results: 

[0037] The algorithms were used to calculate receiver operating characteristic curves for the categories no/mild fibrosis
(score 0-1) and moderate/severe fibrosis (score 2-4) for the Scheuer score. The calculated scores were compared with
scores determined by a single pathologist (case B), with a consensus score of 3 pathologists (case C) and with the
range covered by all pathologists (case A). Area under curve (AUC) values have been calculated.

Example 4

Receiver Operating Characteristic (ROC) Curves for Ishak Score

[0038] Grouping the patients into categories no/mild fibrosis (score 0-2) and moderate/severe fibrosis (score 3-6) for
the Ishak score and calculating algorithms for the dichotomous outcome gave the following results: 

Algorithm 4 Algorithm 5
C A B C A B

AUC 0.759 0.899 0.759 0.746 0.871 0.756
N 295 295 569 291 291 562
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[0039] The algorithms were used to calculate receiver operating characteristic curves for the categories no/mild fibrosis
(score 0-2) and moderate/severe fibrosis (score 3-6) for the Ishak score. The calculated scores were compared with
scores determined by a single pathologist (case B), with a consensus score of 3 pathologists (case C) and with the
range covered by all pathologists (case A). Area under curve (AUC) values have been calculated.
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Claims

1. An in vitro method for diagnosis liver fibrosis wherein two or more diagnostic markers are measured in blood, serum
or plasma and the measurements are combined by discriminant function analysis characterized in that the diag-
nostic markers are selected form the group of N-terminal procollagen III propeptide (PIIINP), Collagen IV, Collagen
VI, Tenascin, Laminin, Hyaluronan, MMP-2- TIMP-1 and MMP-9/TIMP-1 complex wherein the algorithms is be used
to support, predict or substitute or augment the histological score of a liver biopsy.

2. A method according claim 1 wherein the algorithms is adjusted to match known scoring system (e.g. Scheuer score,
Ishak score, HAI score, Ludwig, score, Metavir score).

3. A method according to claim 2 wherein treatment decision is supported by the calculated score or the calculated
score group.

4. A method according to claim 2 wherein decisions whether or not a biopsy should be taken is supported by the
calculated score or the calculated score group.

5. A method according claim 2 wherein patients are classified as suffering from no/mild or moderates/severe liver
fibrosis.

Patentansprüche

1. In-vitro-Verfahren zur Diagnose von Leberfibrose, wobei man mindestens zwei diagnostische Marker in Blut, Serum
oder Plasma mißt und die Messungen durch diskriminante Funktionsanalyse kombiniert, dadurch gekennzeichnet,
daß die diagnostischen Marker ausgewählt sind aus der Gruppe N-terminales Procollagen-III-Propeptid (PIIINP),
Collagen IV, Collagen VI, Tenascin, Laminin, Hyaluronan, MMP-2, TIMP-1 und MMP-9/TIMP-1-Komplex, wobei der
Algorithmus zur Unterstützung, Vorhersage oder Substitution oder Augmentierung des histologischen Score einer
Leberbiopsie verwendet wird.

2. Verfahren nach Anspruch 1, wobei der Algorithmus entsprechend geändert wird, so daß er zu einem bekannten
Scoring-System paßt (z.B. Scheuer-Score, Ishak-Score, HAI-Score, Ludwig-Score, Metavir-Score).

3. Verfahren nach Anspruch 2, wobei die Behandlungsentscheidung von dem berechneten Score oder der berechneten
Score-Gruppe gestützt wird.

4. Verfahren nach Anspruch 2, wobei Entscheidungen darüber, ob eine Biopsie entnommen werden soll oder nicht,
von dem berechneten Score oder der berechneten Score-Gruppe gestützt werden.

5. Verfahren nach Anspruch 2, wobei Patienten dahingehend klassifiziert werden, daß sie an keiner/milder oder mä-
ßiger/schwerer Leberfibrose leiden.

Revendications

1. Procédé in vitro pour diagnostiquer une cirrhose hépatique ou fibrose du foie, dans lequel deux marqueurs de
diagnostic ou plus de deux marqueurs de diagnostic sont dosés dans du sang, du sérum ou du plasma et les
dosages sont combinés par une analyse de fonction de discriminant, caractérisé en ce que les marqueurs de
diagnostic sont sélectionnés dans le groupe comportant le propeptide de procollagène III à terminal N (PIIINP), le
collagène IV, le collagène VI, la tenascine, la laminine, l’hyaluronane, le MMP-2, le TIMP-1 et le complexe MMP-
9/TIMP-1, dans lequel les algorithmes sont utilisés pour supporter, prédire ou substituer ou augmenter le score
histologique d’une biopsie du foie.

2. Procédé suivant la revendication 1, dans lequel les algorithmes sont ajustés pour correspondre à un système de
scoring connu (par exemple le score Scheuer, le score Ishak, le score HAI, le score Ludwig, le score Metavir).

3. Procédé suivant la revendication 2, dans lequel la décision de traitement est supporté par le score calculé ou le
groupe de score calculé.
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4. Procédé suivant la revendication 2, dans lequel les prises de décision d’une biopsie ou non sont supportées par le
score calculé ou le groupe de score calculé.

5. Procédé suivant la revendication 2, dans lequel des patients sont classés comme ne souffrant pas d’une fibrose du
foie/souffrant d’une faible fibrose du foie ou souffrant d’une fibrose du foie moyenne importante.
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