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ABSTRACT

Background: Liver biopsy has remained the gold standard for the diagnosis of chronic hepatitis C; even though, it has a low but non-
negligible rate of both false negative and complications. Several authors have proposed noninvasive tools to diagnose cirrhosis. But none of
them showed complete concordance with liver biopsy.

Objectives: To devise a score based on noninvasive routine parameters that discriminate between patients with a high risk, and those with
a low risk of cirrhosis among patients with chronic hepatitis C without performing liver biopsy, and to compare this score with other ones
using routine parameters devoted to this aim.

Patients and Methods: We reviewed the charts of patients with chronic hepatitis C who performed a liver biopsy between 2000 and 2004.
Multivariate analysis was used to identify independent predictors of cirrhosis. An independent group of patients with chronic hepatitis C
admitted for a liver biopsy between 2007 and 2012 constituted the validation set.

Results: We enrolled 249 patients who had complete laboratoristic data, and sufficient liver tissue for fibrosis staging. Age, AST, prothrombin
activity, and platelets were identified as independent predictors of histological cirrhosis. We categorized these variables, and devised a novel
score called CISCUN (Cirrhosis Score University of Naples), giving one point to each of the following predictors: age > 40 years; AST > 2 upper
normal values; platelet count < 160.000/mmc; prothrombin activity < 100%. Cirrhosis rate was 2.9% for the 103 patients with a CISCUN = 0
or 1, 23.4% for the 124 patients with a CISCUN of 2 or 3, and 86.4% for the 22 patients with a CISCUN = 4. These results were confirmed in the
independent validation group of 285 patients with similar characteristics.

Conclusions: Patients with chronic hepatitis Cand with a CISCUN <1had a very lowrate of cirrhosis while those with a CISCUN =4 had a high
risk of cirrhosis. Patients with CISCUN =2 or 3 had an intermediate rate of cirrhosis, and therefore needed to perform a liver biopsy to receive
areliable diagnosis.
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1. Background

Hepatitis C virus (HCV) is estimated to infect approxi-
mately 2.2-3.0% of the world’s population which corre-
sponds to 130-170 million people (1). After penetrating
in the host HCV gives rise to an acute infection which
becomes chronic in about 70% of infected people (2, 3).
About 25% of these patients would develop liver cirrho-
sis in about 20-30 years (4). About 4% per year of patients
with cirrhosis would evolve toward a decompensated
disease with an annual death rate between 15% and 30%
(2). Finally about 1.6% of patients with cirrhosis develop
hepatocellular carcinoma (HCC) yearly (2). Therefore
the presence of cirrhosis is a main determinant of poor
prognosis in patients with chronic HCV infection. More-
over, in the presence of cirrhosis, ultrasound screening
for HCC, and upper endoscopy for varices detection are
mandatory (5). Finally, the presence of cirrhosis influ-
ences decisions about antiviral treatment. Patients with
cirrhosis have the most urgent need for treatment, but
also a low response rate, and require a close monitoring
during treatment (6). Liver biopsy is still considered the
standard method for the assessment of liver cirrhosis,
even though sampling errors and interpreter variability
may reduce its diagnostic accuracy (7-10). Moreover liver
biopsy is an invasive test, and therefore it has a small but
not negligible rate of complications (0.3-0.8%), and death
(0.01-0.3%) (11-14). Several groups have proposed noninva-
sive means to diagnose liver cirrhosis (15, 16). The most
studied tools include the measurement of liver stiffness
(17), and the use of a panel of selected blood tests, and a
proprietary algorithm called Fibrotest (18) or a combi-
nation of both (19). Moreover several authors have pro-
posed the use of nonroutinely available analytes (20-27)
or routinely-available parameters to predict cirrhosis (6,
16, 28-40) or a combination of clinical and laboratoristic
parameters (41). The accuracy of the noninvasive tools to
predict cirrhosis in comparison to liver biopsy remains
to be confirmed. The ideal noninvasive model that is easy-
to-perform, accurately discriminate between patients
with or without cirrhosis remains to be found.

2. Objectives

The aim of our study is to devise a score based on nonin-
vasive routine parameters which can be helpful for physi-
cians to identify both patients with a high risk and those
with a low risk of having cirrhosis among a population of
patients with chronic hepatitis C without performing liv-
er biopsy (therefore that can safely avoid it), and to com-
pare our score with other ones using routine parameters.

3. Patients and Methods

We reviewed the charts of all patients with chronic
hepatitis C admitted for a liver biopsy to the Depart-
ment of Public Medicine and Social Security - Section of

Infectious Diseases (University of Naples “Federico II”,
Italy), and to Department of Public Medicine, section
of Infectious Disease (Second University of Naples) be-
tween 01.01.2000 to 31.12.2004. Liver biopsy was sampled
through an 18G needle under ultrasound guidance. The
liver specimens, in each case more than 2 cm in length,
were fixed in 10% neutral buffered formalin, embedded
in paraffin, and stained with hematoxylin and eosin, and
with the Masson’s trichrome method. A sample of liver
biopsies was examined by two pathologists who were un-
aware of the virological and clinical data, and who had a
k index of 85.5%. Fibrosis was assessed according to the
Ishak scoring system (42). Patients with stage 5 or 6 were
considered having histological cirrhosis. Inclusion crite-
ria were positivity for anti-HCV and HCV RNA in serum,
no contraindication to liver biopsy. All the biopsies were
performed at least 12 months after the completion of an
eventual course of interferon therapy. Exclusion criteria
were presence of other causes of liver disease; HBV or
HIV coinfection, hepatocellular carcinoma, ascites, prior
liver transplantation, insufficient liver tissue for stag-
ing of fibrosis, and incomplete data on blood counts or
liver panel. Patients with a diagnosis of cirrhosis based
on laboratory or ultrasound evaluation were excluded
as well. Except for HCV genotype, only laboratory results
performed within 1 month from the date of the liver bi-
opsy were used. We recorded variables listed in Table 1. We
also calculated the AST/ALT ratio. Splenomegaly was diag-
nosed when spleen length exceeded 12 cm at ultrasound
examination (43). Alcohol consumption was defined as
drinking more than 30 g per day of alcohol for at least
6 months. This was corroborated by the patient’s family.
After the construction of the score, we validated it in an
independent group of patients admitted for a liver biop-
sy to our department between 01.01.2007 and 30.06.2012.
Inclusion and exclusion criteria were similar to those of
the first group of patients.

3.1. Statistical Analysis

The Kolmogorov-Smirnov test was used to check quan-
titative variables for Gaussian distribution. In case of
Gaussian distribution, data were reported as mean +
standard deviation (SD), while in case of non-Gaussian
distribution they were reported as median and inter-
quartile range (IQR). In case of Gaussian distribution, the
Student’s t-test for unpaired variables was applied, while
the Mann-Whitney U was used in case of non-Gaussian
distribution. The chi-square test with Yates correction (or
Fisher’s exact test where appropriate) was used for cat-
egorical variables. AP < 0.05 at two-sided test was consid-
ered statistically significant. Any independent variable
statistically different in the two groups or witha P <=0.2
at univariate analysis was included in binary logistic re
gression analysis using the forward conditional stepwise
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Table 1. Demographic, Laboratory, Ultrasound, and Histological
Features of the First Group of Patients (n =249)

Items Data
Age, y, No. (Median) 48 (35-54.5)
Sex
Male, % 61.8
Female, % 38.2
Alcohol consumption, % 12
Pervious Antiviral treatment, % 13.2
Splenomegaly at ultrasound, % 23
Iron, ng/mL, No. (Median) 118 (85.5-148.5)

Glucose, mg/dL, No. (Median)

Total Bilirubin, mg/dL, No. (Me-
dian)

AST?, U[L, No. (Median)
ALT?, UL, No. (Median)

Alkaline phosphatase,U|L, No.
(Median)

Albumin, g/dL, No. (Median)
Cholinesterase,U[L, No. (Median)

White blood cells,cells/ uL, No.
(Median)

Red blood cells,cells/ pL, No. (Me-
dian)

Platelets, elements/uL, No. (Me-
dian)

Hemoglobin,g/dL, No. (Median)
Prothrombin activity, %

Alpha-fetoprotein,pg/mL, No.
(Median)

Ferritin,ng/mL, No. (Median)
HCV@RNA, UI/mL, No. (Median)

Cirrhosis at liver biopsy, %
Staging at liver biopsyb, %
0
1

2
3
4
5

6

90 (80.25-101)
0.66 (0.50-0.87)

62(40.5-93)
106 (59-176)
149 (103.5-208)

4.4(4.2-4.6)
10,754 (8,334-12613)
6,400 (5,370-7700)

4,870,000 (4,625,000-
5,190,000)

193,000 (159,000-
234,000)

15.1(14.2-15.9)
99 (90-107)
4(23-81)

162 (80-265.75)

515,000 (200,000 -
850,000)

20.5

1.6
34.5
21.7
12.4
9.2
7.2
133

2 Abbreviations: ALT, Alanine Aminotransferase; AST, Aspartate

Aminotransferase; HCV, hepatitis C virus

According to Ishak classification

method. The cut-off values used for the stepwise method
were: P = 0.05 for entry into the model, and P = 0.10 for
its removal. We constructed a receiver operator charac-
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teristic (ROC) curve for each continuous variable. The
curve shows the capacity of the variable to discriminate
between patients with cirrhosis and those without it. The
larger the area under the curve (AUC), the better the dis-
criminating ability. An AUC above 0.7 is considered use-
ful, and an AUC above 0.8 indicates excellent accuracy
(44). All continuous variables were categorized to maxi-
mize easiness of use in clinical practice. Cutoffs were
constructed by the means of ROC curve analysis based
on the value that maximized the sum of sensitivity and
specificity. AUCs of different ROC curves were compared
according to the method of DeLong (45). We calculated
specificity, sensitivity, positive predictive value, negative
predictive value, diagnostic accuracy, positive likelihood
ratio, negative likelihood ratio for our score, and com-
pared these values with other scores available to the aim
of predicting cirrhosis by noninvasive means. All statisti-
cal analyses were performed using the Statistical Package
for the Social Sciences version 18.0 (SPSS Inc. Chicago, I11).

4. Results

We enrolled 281 patients. We excluded 17 patients for
insufficient liver tissue for staging of fibrosis, and 16
for incomplete biochemical or blood count data (one
of them had also insufficient liver tissue). Therefore all
analysis was performed on the remaining 249 patients.
The main features of the 249 patients are shown in Table
1. In 51/249 patients (20.5%) histologic evaluation showed
liver cirrhosis. Table 2 shows the demographic, laborato-
ry, and ultrasound features of the 249 patients stratified
according to the presence/absence of cirrhosis, and the
results of univariate analysis. We put variables associated
with presence of cirrhosis orwitha P < 0.2 at univariate
analysis in a binary logistic regression analysis to iden-
tify independent predictors of cirrhosis. As shown in
Table 3 higher age and AST, lower prothrombin activity
and platelets were independent predictors of histologi-
cal cirrhosis. We categorized these variables according to
the ROC curves (see method section). The cutoff points
generated were: age > 40 years; AST >2 upper normal
values; platelet count < 160.000/mmc; prothrombin ac-
tivity < 100%. We devised a score based on these predic-
tors assigning 1 point per predictor. We called this novel
score CISCUN (Cirrhosis Score University of Naples). Cir-
rhosis rate was 0% in the 28 patients with CISCUN = 0; 4%
in the 75 patients with CISCUN =1;17.1% in the 76 patients
with CISCUN =2;33.3% in the 48 patients with CISCUN =3;
and 86.4% in the 22 patients with CISCUN = 4 (see Figure
1). Therefore, as patients with CISCUN 0 or 1 had similar
very low rate of cirrhosis, and those with CISCUN = 2 or
3 had similar intermediate risk compared to those with
CISCUN = 4 which had a very different and high risk of
cirrhosis, we decided to merge patients with CISCUN = 0
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and 1, and consider them as patients at low risk, and to
merge patients with CISCUN = 2 or 3 and consider them
as patientsin the “grey” area. Consequently, patients with
a CISCUN of 0 or 1 had a very low risk of cirrhosis (2.9%)
while patients with a score = 4 had a very high risk of cir-
rhosis (86.4%). Patients with a CISCUN of 2 or 3 showed an
intermediate risk of cirrhosis (23.4%). We calculated the
sensitivity (Se), specificity (Sp), positive predictive value
(PPV), negative predictive value (NPV), diagnostic accu-
racy (DA), positive likelihood ratio (PLR), negative like-
lihood ratio (NLR) of the CISCUN using a cutoff of 1 (0-1
vs. 2-4), and using a cutoff of 3 (0-3 vs.4), and compared
these with other scores predicting cirrhosis (see Table
4). We calculated AUC of the CISCUN and compared this
value with other scores in the ability to predict cirrhosis
(see Table 5). AUC of CISCUN was significantly higher than
that of AST/AST ratio and Lok score. A trend toward high-
er AUC was observed for CISCUN compared to APRI and
GUCIL. In contrast AUC for CISCUN was not different from
that of King’s college score. We validated CISCUN ability

to discriminate between patients with and without cir-
rhosis in the independent set of patients with chronic
hepatitis C. This group was composed of 285 patients
admitted for a liver biopsy to our Departments between
01.01.2007 and 30.06.2012. Median age was 50 years (IQR:
39-58); median AST level was 52 U/L (IQR: 40-80); median
Prothrombin activity was 101% (IQR: 94-108); median PLT
levels was 217,000/uL (IQR: 178,000 - 279,500). Male rep-
resented 57.2% of subjects. Cirrhosis was identified in 27
(9.5%) cases. In these patients cirrhosis rate was 2.6% in
the 39 patients with CISCUN = 0; 0.9% in the 117 patients
with CISCUN = 1; 2.7% in the 73 patients with CISCUN = 2;
21.1% in the 38 patients with CISCUN = 3; and 83.3% in the
18 patients with CISCUN = 4. Therefore, even in this group
it is confirmed that subjects with a CISCUN = 0 or 1 had
a very low risk of cirrhosis (1.28%) while patients with a
score =4 had a very high risk of cirrhosis (83.3%). Patients
with a CISCUN of 2 or 3 showed a non-negligible risk of
cirrhosis (9%). Table 6 shows sensitivity, specificity, PPV,
NPV, DA, PLR, and NLR of the CISCUN in the validation set.

Table 2. Demographic, Laboratory, Ultrasound Features of the First Group of Patients Stratified by Presence or Absence of Histologi-

cal Cirrhosis (n= 249)b

Patients without cirrhosis (n=198) Patients with cirrhosis (n=51) P value
Age, y, No (Median) 46 (33-54) 52 (45-56) <0.001
Sex, % 0.037

Male 58.6 74.5
Female 41.4 25.5

Alcohol consumption, % 13.4 17.5 0.500
Pervious Antiviral treatment, % 1.6 19.6 0.133
Splenomegaly at ultrasound, % 22 36.2 0.045
Iron, pgfmL 114 (83-143) 151 (112-183) <0.001
Glucose, mg/dL 88(79-99) 93 (86-109) 0.002
Total Bilirubin, mg/dL 0.61(0.48-0.80) 0.73(0.59-1.04) 0.002
AST?, UJL 56 (39-83) 94 (64-119) <0.001
ALT?, U/L 93 (54-159) 139 (83-198) 0.001
Alkaline phosphatase, U/L 147 (95-205) 219.5 (130-296) 0.001
Albumin, g/dL 4.4 (4.2-4.6) 43(4.1-4.5) 0.020
Cholinesterase,U/L 11,062 (8,799-12,996) 8,949 (6,892-11,270) 0.001
White blood cells,cells/ pL 6,450 (5,300-7,800) 6,400 (5,500-7,300) 0.541
Red blood cells,cells/ L 4,860,000 (4,630,000-5,190,000) 4,910,000 (4,570,000-5,190,000)  0.765
Platelets, elements|jiL 198,500 (171,750-245,000) 149,500 (118,000-188,000) <0.001
Hemoglobin,g/dL 15.0 (14.1-15.9) 15.4 (14.7-16.1) 0.044
Prothrombin activity,% 101(93-108) 92(86-99) <0.001
Alpha-fetoprotein,pg/mL 33(2.2-5.8) 8.1(3.917.2) <0.001
Ferritin, ng/mL 137 (61-234) 195 (130-445) 0.037
HCV2RNA, UI/mL 511,000 (200,000-850,000) 698,000 (126,500-980,000) 0.541

4 Abbreviations: ALT, Alanine Aminotransferase; AST, Aspartate Aminotransferase; HCV, hepatitis C virus
b pata were compared using 2 test for categorical variables and Mann-Whitney U test for quantitative variables

Hepat Mon. 2013;13(5):e8352
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Table 3. Independent Predictors of Cirrhosis at Logistic Regression Analysis in the First Group of Patients (n =249)

Age,y 0.059 0.019 1.061(1.021-1.102) 0.002

Prothrombin activity,% -0.53 0.017 0.949 (0.919-0.980) 0.002

2 Abbreviation: AST, Aspartate Aminotransferase; CI, Confidence Interval

Table 4. Sensitivity, Specificity, Positive Predictive Value, Negative Predictive Value, Diagnostic Accuracy, Positive Likelihood Ratio,
Negative Likelihood Ratio for CISCUN, and For Other Noninvasive Scores Predicting Cirrhosis in the First Group of Patients (n =249)

CISCUN 0-1 103 3(2.9) 94.1 50.5 32.9 97.1 59.4 190 0.12

0-3 227 32(14.1) 373 98.5 86.4 85.9 85.9 2459 0.64

Lok score (6) <0.2 99 6(6.1) 882 47 30 93.9 55.4 166  0.25

<0.5 222 36(16.2) 29.4 93.9 55.6 83.8 80.7 4.85 0.75

AST/ALT?ratio (39) <1 227 46(20.3) 9.8 91.4 227 79.7 74.7 114 0.99

GUCI (33)

<1 129 7(5.4) 863  61.6 36.7 94.6 66.7 225 022

King’s college (29) <16.6 135 9(6.7) 824  63.6 368 933 67.5 226  0.28

APRI? (40) <1 151 12(7.9) 76,5 702 398 921 715 257 034

A
[N}

217 36 (16.6) 294 914 469 83.4 787 343 077

PLT?(35) >150.000/ 203 25(12.3)

(53]
—_

89.9 56.5 87.7 81.9 5.05 0.55

|
3
a

2 Abbreviations: SE, Sensitivity; SP, Specificity; PPV, Positive Predictive Value; NPV, Negative Predictive Value; DA, Diagnostic Accuracy; PLR, Positive
Likelihood Ratio; NLR, Negative Likelihood Ratio; AST, Aspartate Aminotransferase; ALT, Alanine Aminotransferase; GUCI, Goteborg University Cirrhosis
Index; APRI, AST to platelet ratio index; PLT, Platelet Count

Table 5. Comparison of CISCUN With Other Cirrhosis Scores

CISCUN 0.842 0.0300 0.790 to 0.885

AST/ALT ratio? 0.600 0.0405 0.536 t0 0.662 <0.0001

King 0.813 0.0315 0.758 to0 0.860 0.1496

2 Abbreviations: AUC, Area Under the Curve; CI, Confidence Interval; APRI, AST to platelet ratio index; AST, Aspartate Aminotransferase; ALT, Alanine
Qminotransferase; GUCI, Goteborg University Cirrhosis Index
Comparison with CISCUN

(%]
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Table 6. Sensitivity, Specificity, Positive Predictive Value, Negative Predictive Value, Diagnostic accuracy, Positive Likelihood Ratio,

Negative Likelihood Ratio for CISCUN in the Validation Set (n = 281)

CISCUN 0-1 156 2(1.3)
2-4 129 25(19.4)
03 267 12(4.5)
4 18 15(83.3)

92.6 59.7 19.4 98.7 62.8 230 0.2

55.6 98.8 833 95.5 94.7 47.78 0.45

@ Abbreviations: SE: Sensitivity; SP: Specificity; PPV, Positive Predictive Value; NPV, Negative Predictive Value; DA; Diagnostic Accuracy; PLR, Positive

Likelihood Ratio; NLR, Negative Likelihood Ratio

0.9 -

0.8 -
0.7
0.6
0.5
0.4 -
03 -
02 -
N
0 . .

CISCUN=0 CISCUN =1 CISCUN =2 CISCUN =3 CISCUN =4

Rate of Cirrhosis

Figure 1. Rate of Cirrhosis in Patients With CISCUN 0-4 in the First Group
of Patients (n =249)

5. Discussion

In our study we identified 4 predictors of cirrhosis in
a population of patients with chronic hepatitis C. These
predictors were categorized to maximize the easiness of
use in clinical practice. Patients with none or one of these
predictors (CISCUN = 0 or 1) presented a very low risk of
cirrhosis, while patients with all predictors (CISCUN =
4) had a high risk of cirrhosis. The patients in the “grey”
zone (CISCUN 2 or 3) presented an intermediate risk of
cirrhosis. As about a half of patients present a SCORE of
0, 1 or 4, liver biopsy may be avoided in about a half of
patients with a low risk of misclassifying patients. We
underline that the patients misclassified are 4.8% of pa-
tients with a score of 0,1 or 4 and this Figure 2 is very low
considering that liver biopsy itself has a rate of misclassi-
fication that reaches 11-20% in same studies (8, 46). These
results were confirmed in an independent validation set
of patients with HCV-related chronic liver disease. In this
latter group more than 60% of liver biopsy (patients with
CISCUN = 0, 1, or 4) may be avoided with an even lower
risk of misclassification (2.9%). This is particularly inter-
esting because the validation set showed a reduced rate
of cirrhosis compared to the first group of patients. The
diagnosis of cirrhosis remains a key element from both
prognostic and therapeutic points of view. For example,
the recent availability of protease inhibitors-containing
combinations for patients infected with genotype 1, poses
a series of problems. Costs and side effects of these drugs

may represent a limitation to their use, considering that
otherand better tolerated drugs are in an advanced phase
of clinical development. Decisions regarding immediate
treatment or “wait and see” strategy cannot disregard a
precise staging of the disease. The presence of cirrhosis is
certainly a factor inducing an immediate treatment with
the best options available, and liver biopsy still repre-
sents the gold standard to diagnose liver cirrhosis. How-
ever, liver biopsy is an invasive test associated with both
complications and costs (11-14). Therefore a score able to
diagnose cirrhosis by noninvasive means can be useful
and cost-effective for the clinicians. Our score has several
advantages over other ones devised for the same aim:

Curva ROC

Sorgente della curva

[~ CISCUN

—aucl
APRI

[ astasltratio
COMPUTE LOK=(EXP
%logodds))/(ﬁ Xp

logodds))

| COMPUTE kin%:(e[é
AST'INR)[PLT_i09

| Linea di riferimento

Sensibilita

1-Specificita

I segmenti diagonali sono prodotti dai casi pari merito.

Figure 2. ROC Curves for the Scores Predicting Cirrhosis

1) It includes parameters that are routinely available
and unbiased in contrast with other studies that include
analyses that are difficult-to-perform in clinical practice
(20-27) or include subjective variables (41). Moreover the
cost of the determination of our parameters is very low.

2) There is no need for mathematic formulae as in some
other studies (6, 28-30, 32-34, 40). This represents a clear
advantage for easiness which is a key element to make
the score potentially widely used at the bedside

3)Our score showed a very high diagnostic performance
in our cohort group of patients. In fact NPV (for CISCUN

<1), and PPV (for CISCUN = 4) yielded the highest values
among other scores devoted to cirrhosis prediction. It

Hepat Mon. 2013;13(5):e8352
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is noteworthy that the rate of false negative of CISCUN
is very low (< 3%). This is a relevant point for a screening
test.

Other approaches used to diagnose cirrhosis by nonin-
vasive means include the measurement of liver stiffness
by Fibroscan (17), and the employment of a proprietary
algorithm on a panel of selected blood tests called Fi-
brotest (18). Both are useful predictors of cirrhosis. How-
ever, they are not universally available nor cost-saving
tools compared to scores that use routine parameters.
We underline that CISCUN includes only biologically
plausible variables. In fact, age is associated with progres-
sion to cirrhosis (47). A low platelet count is associated
with liver cirrhosis because of splenic sequestration due
to portal hypertension. A reduced hepatic thrombopoi-
etin production has also been claimed as a factor caus-
ing platelet decrease in patients with cirrhosis (48). It is
noteworthy that platelet levels are included in almost all
noninvasive scores predicting the presence of cirrhosis
or esophageal varices (16, 49). AST levels are associated
with liver cirrhosis as well. It is thought that this occurs
because of a greater mitochondrial damage (and there-
fore to enhanced AST release) occurs in patients with
cirrhosis. In our study AST/ALT ratio was not found to be
associated with cirrhosis. Lastly prothrombin activity is
directly related to hepatic synthetic function, and there-
fore worsens with progression of fibrosis and loss of he-
patocytes (6). A potential limitation of our study (like all
studies devoted to noninvasive prediction of cirrhosis)
is that liver biopsy can provide additional information
for physician such as quantify the degree of fibrosis, and
show signs of overlapping conditions (e.g. NASH or iron
overload).

In conclusion, we devised a novel score called CISCUN
which is based on four predictors (Age > 40 years; AST >
2 upper normal values; platelet count < 160.000/mmyg;
Prothrombin activity <100%), and assigns 1 point per pre-
dictor. CISCUN can identify patients with a very low rate
of cirrhosis (CISCUN = 0 or 1), and patients with a high
risk of having cirrhosis (CISCUN = 4) among subjects
with chronic hepatitis C. Patients with a CISCUN =2 or 3
(grey zone) present an intermediate risk of cirrhosis, and
therefore should perform a liver biopsy to receive a reli-
able diagnosis.
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