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Is it possible to predict 
HCV-related liver cirrhosis 
through routine laboratory
parameters?
É possibile predire la cirrosi epatica HCV-correlata
attraverso parametri laboratoristici di routine?
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Guglielmo Borgia
Department of Clinical Medicine and Surgery, University of Naples “Federico II”,
Naples, Italy

Hepatitis C virus (HCV) is estimated to
chronically infect about 160,000,000 peo-
ple in the world and to be responsible for

more than 360,000 deaths a year [1, 2].
HCV is a non-stable virus. In fact it is currently
classified in 7 major genotypes (identified with
numbers 1 to 7) and in 67 subtypes [3]. Finally,
HCV is detected in a single host as a mix of
closely related viral populations called quasi-
species. The biological explanation for this huge
genomic instability lies in the lack of a proof-
correction activity of the viral RNA-dependent
RNA polymerase.
HCV is acquired through blood transfusion be-
fore 1990s, use of glass syringes, unsafe sexual
intercourse, invasive medical procedures, tat-
tooing, and intravenous drug use [4-11]. After
its entry in the human host, HCV produces an
acute infection that becomes chronic in a high
percentage of cases (54-86%), likely due to the
high viral heterogeneity that allows its escape
from host immune system [12-14]. Once hepati-
tis becomes chronic, it entails a high risk of de-
veloping liver cirrhosis. In fact, 15-56% of pa-
tients with chronic hepatitis C develop a liver
cirrhosis. This wide range of disease progres-
sion is due to the presence or absence of factors
that contribute to a higher and quicker progres-
sion such as alcohol intake, iron overload,

steatosis, HBV or HIV co-infection [2, 12, 14-20]. 
Actually, the incidence of new infections is de-
clining at-least in developed countries [11, 21-
23]. However, due to the large amount of peo-
ple infected in past decades, it is expected that
the number of patients with an advanced dis-
ease will increase in the next years [9].
With the exception of extrahepatic diseases
(such as mixed cryoglobulinemia, Sjögren syn-
drome, non-Hodgkin lymphoma [14, 24-28]),
all the severe consequences of HCV infection
and the total burden of death occur only in
presence of liver cirrhosis. Complications in-
clude hepatocellular carcinoma development,
ascites, variceal bleeding, jaundice and end-
stage liver disease. Therefore the presence of
cirrhosis is a threshold with a high negative
prognostic value [29].
It is demonstrated that the natural history of the
disease can be halted or even reversed in case of
a successful viral eradication by antiviral thera-
py [30-36]. 
Antiviral therapy currently consists in the com-
bination of pegylated-interferon and ribavirin.
In case of patients infected with HCV genotype
1, a third drug (namely, a protease inhibitor bo-
ceprevir or telaprevir) is often added to in-
crease the rate of viral clearance [37-42]. Viral
clearance is obtained if HCV-RNA persists un-
detectable for 6 months after therapy with-
drawal. This is called Sustained Virological Re-
sponse (SVR) and represents the surrogate end-
point in clinical trials concerning anti-HCV
drugs [30]. In fact, patients who maintain an
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undetectable level of HCV-RNA 6 months after
the completion of therapy have a life-long viral
clearance [43]. Recently, it has been suggested
that a shorter period (12 weeks) is sufficient to
assess a durable viral clearance as nearly all pa-
tients that have undetectable levels of HCV-
RNA 12 weeks after therapy withdrawal
(SVR12) maintain this status at the classical 6-
month time point [44]. 
The mean SVR rate achieved with interferon-
based combination in treatment-naïve patients
is about 80% for those with genotype 2 or 3

(with PEG-IFN + ribavirin) and 70% for those
with genotype 1 (with PEG-IFN + ribavirin + a
protease inhibitor). 
However, this mean value is higher for patients
with positive predictive factors (white race, ab-
sence of liver cirrhosis or advanced fibrosis,
presence of the CC polymorphism of inter-
leukin-28B gene, low pre-treatment levels of vi-
ral load, ferritin or homocysteine, and high
baseline values of vitamin D [45-52]). More-
over, it is not possible to treat all patients main-
ly because interferon-based combinations are

Table 1 - Scores used to predict cirrhosis based on noninvasive, routinely-available parameters.

Test Formula Cut-off value SE SP PPV NPV DA PLR NLR

AAR [74] AST/ALT >1 53.2 100 100 80.7 84.2 NC 0.47

APRI [75] ([AST/ULN]/PLT ≤1 89.3 75 37.9 97.6 77.1 3.57 0.14 
[109/L])×100 >1

≤2 57.1 92.7 57.1 92.7 87.5 7.81 0.46
>2

CISCUN Age+AST+PLT+ ≤1 94.1 50.5 32.9 97.1 59.4 1.90 0.12
[76] Prothrombin >1

Activity (Range, 0-4) 
Age: ≤40 years = 0; 
>40 years = 1
AST: ≤2 ULN = 0; 
>2 ULN = 1 <4 37.3 98.5 86.4 85.9 85.9 24.59 0.64
Platelet count (109/L): ≥4
≥160=0; <160=1
Prothrombin activity:
≥100% = 0; <100% = 1 

GUCI [71] Normalized >1 80 78 31.4 96.9 78.2 3.63 0.26
ASTxINRx100/platelet 
count (109/L)

Fibrosis 8-0.001 x Platelet count ≥3.3 67.7 97.9 75 97.1 95.4 32.61 0.33 
index [73] (109/L) - Albumin (g/dL)

Lok [70] Log odds = ≤0.2 92.2 30 46.2 85.5 54.5 1.32 0.26
-5.56 -0.0089 x platelet count
(103/mm3) + 1.26 x AST/ALT >0.5 54 85.2 70.5 74 72.9 3.66 0.54
ratio + 5.27 x INR
Formula to calculate final 
probability: exp (logodds)/
(1 exp(logodds))

Platelet <150 (x 109/L) 77 88 56 95 NA 6.42 0.26
count [72]

AAR: AST/ALT ratio; APRI: AST to platelet ratio index; CISCUN: Cirrhosis Score University of Naples; GUCI: Göteborg University cirrho-
sis index; ULN: Upper Limit of Normal range; SE: sensitivity; SP: specificity; PPV: positive predictive value; NPV: negative predictive va-
lue; DA: diagnostic accuracy (rate of correctly-classified patients); PLR: positive likelihood ratio; NLR: negative likelihood ratio; NA: non-
available. Modified from (29).
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paradoxically contraindicated in the most se-
vere stages of liver cirrhosis (e.g. in presence of
ascites) and in patients with severe impairment
of other vital organs [42, 53]. 
This kind of therapy is also poorly tolerated
and costly [54, 55]. Finally, due to these limita-
tions, several direct antiviral agents active
against HCV are in an advanced phase of clini-
cal development [56-58]. In some cases, these
new drugs will allow to use interferon-free
combinations and therefore to overcome the
said limitations of the currently available treat-
ment (all but the cost that will increase!) [57-61].
Given the above, the clinician that cures a pa-
tient with chronic HCV infection, has to answer
two main questions regarding therapy:
1) to treat or not to treat the patient;
2) in case of affirmative answer, to treat now or

wait for more active and better tolerated
drugs. In both questions, the presence of cir-
rhosis is crucial as it is a strong indication
for a prompt antiviral treatment [62].

Finally, in presence of liver cirrhosis it is
mandatory to perform periodical screening for
the presence of esophageal varices and HCC by
the mean of periodical upper endoscopy and
ultrasound examination.
Therefore it is crucial to know whether the pa-
tients has cirrhosis for prognostic, therapeutic
and screening purposes. If we exclude the cas-
es of decompensated liver cirrhosis that are di-
agnosed clinically, the best way to diagnose
liver cirrhosis in HCV-positive patients is his-
tological examination obtained through liver
biopsy. 
However, percutaneous liver biopsy is an in-
vasive technique and it is associated with a
low but not null rate of complications (0.3-
0.8%) and death (0.01-0.3%) [63-66]. Conse-
quently, several authors have devised differ-
ent non-invasive tests to diagnose liver cirrho-
sis [67]. 
The most used ones are based on the measure-
ment of liver stiffness through a dedicated ma-
chine (fibroscan) [68], on a panel of blood tests
and a proprietary algorithm (fibrotest) [69] or
on routinely-available parameters (e.g., aspar-
tate aminotransferase (AST)/alanine amino-
transferase (ALT) ratio, GUCI, CISCUN,
platelet count (PLT), APRI, the Lok score, the
Fibrosis index and the King’s College score)
[70-76].
This review focuses on non-invasive scores
based on routinely available parameters. The
formulae to calculate the main non-invasive

scores in cirrhosis prediction as well as their di-
agnostic performance are reported in Table 1
[29]. The scores listed in Table 1 can be divided
in two groups:
1) the first group characterized by high values

of positive predictive value (PPV) and there-
fore a positive result indicates a high chance
of cirrhosis;

2) the second group characterized by a high
value of negative predictive value (NPV)
and therefore a negative result indicates a
low probability of having cirrhosis.

The AST/ALT ratio belongs to the first group
as in the original paper it yields a PPV as high
as 100% [74]. However, the high value of PPV
for this score has not been confirmed by other
studies [76, 77]. Therefore its usefulness in pre-
dicting cirrhosis is low, whereas it is often in-
cluded in noninvasive scores to predict gastroe-
sophageal varices in patients with liver disease
[10, 78].
With respect to the second group, it is notewor-
thy that a good screening test should have a
very high rate of NPV, close to 100%. Only in
this case the rate of false negative is close to ze-
ro. Unfortunately none of the proposed scores
reaches a NPV of 100%.
It is noteworthy that 3 scores (CISCUN, Lok
and APRI) have two different cut-offs, one to
diagnose cirrhosis and another to rule out it [70,
75, 76]. 
In other words, patients with a very positive re-
sult of the test (≥4 for CISCUN, >0.5 for Lok and
>2 for APRI), are diagnosed to have cirrhosis.
Patients with a very negative result of the test
(≤1 for CISCUN, ≤0.2 for Lok and ≤1 for APRI)
can also avoid to perform a liver biopsy due to
a low risk of cirrhosis. Patients in the grey zone
have to perform liver biopsy (CISCUN=2 or 3,
APRI between 1 and 2 and Lok between 0.2 and
0.5). The determinant factor in these scores is
the proportion of patients in the 2 tails com-
pared to the total amount of patients and there-
fore the rate of those who can safely avoid the
liver biopsy.
Moreover, some scores are very easy to obtain
(CISCUN, AST/ALT ratio, platelet count), oth-
ers need a calculator (as Lok score, GUCI, APRI
and fibrosis index).
Two limitations make the comparison of these
results not possible:
1) very few studies have compared the differ-

ent scores in the same population. It is not
justified to compare data obtained from dif-
ferent cohorts with different rates of cirrho-
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sis and different techniques to obtain the liv-
er tissue (e.g. length and size of the needle);

2) in all these studies, each score was com-
pared to the percutaneous liver biopsy that
constituted the gold diagnostic standard.
However, this technique is not perfect as it
entails a relatively high rate of false negative
for the diagnosis of cirrhosis (up to 20%)
when compared to surgical biopsy [79-81].
Moreover, histological examination of
longer and thicker tissue samples provides a
better estimate of liver fibrosis than short
and thin ones [82, 83]. The biological expla-
nation for this phenomenon is that the dis-
tribution of fibrosis is not uniform but
patchy, and a liver biopsy sample consti-
tutes only from one hundred-thousandth to
one thirty thousandth of the liver.

Finally, the advantage of liver biopsy is that it

provides additional information that any non-
invasive score cannot provide (e.g. iron stain,
steatosis evaluation, necroinflammatory activ-
ity). In conclusion, several authors devised
scores based on non-invasive parameters for
prediction of liver cirrhosis, but none was able
to provide the same diagnostic performance of
liver biopsy. 
Some scores show promising results in terms of
both high negative and positive predictive val-
ues (as Lok score, CISCUN or Fibrosis index).
However, their diagnostic performance should
be compared with the results of a rigorous and
well-performed histologic evaluation and of the
fibroscan or the fibrotest in independent co-
horts.

Keywords: cirrhosis, HCV, liver biopsy, CIS-
CUN, APRI, fibroscan.

It is estimated that hepatitis C virus (HCV) chroni-
cally infects about 160 million people worldwide.
Between 15 and 56% of these chronic carriers will
evolve towards liver cirrhosis during their lifetimes.
In managing subjects with HCV chronic infection, it
is crucial to perform accurate staging of the disease
and specifically to ascertain whether or not they
have liver cirrhosis for at least three reasons:
1) the presence of cirrhosis has prognostic rele-

vance as it entails a relatively high risk of devel-
oping decompensation (e.g., ascites, en-
cephalopathy, jaundice, oesophageal variceal
bleeding) or evolution toward hepatocellular
carcinoma (HCC);

2) the presence of liver cirrhosis is the main indica-
tion for urgent treatment and paradoxically a
factor predicting a poor response to currently
available therapies. The timing of therapy is par-
ticular important considering that the new era of
interferon-free antivirals will be a reality in a
few years; 

3) finally, in the presence of liver cirrhosis current
guidelines recommend periodical screening for

the presence of oesophageal varices and HCC.
With the exception of the most advanced stages,
the diagnosis of liver cirrhosis is obtained by per-
forming a percutaneous liver biopsy, which is an
invasive technique and therefore is associated with
a low but non-negligible rate of complications and
even death. Finally, it has a non-null rate of false
negative for the diagnosis of liver cirrhosis when
compared with surgical biopsy. For these reasons
several authors have devised non-invasive scores
to predict cirrhosis using different means. The
most useful are based on liver stiffness (fibroscan),
on a panel of blood tests and a proprietary algo-
rithm (fibrotest) or on routinely available parame-
ters. This review focuses on the different scores
based on routine parameters that differ in their
ease of calculation, in their diagnostic power and
in the information provided. Further studies are
required to compare the diagnostic performance of
different non-invasive scores with the histologic
evaluation and other non-invasive methods (fi-
broscan or fibrotest) on independent cohorts of pa-
tients.

SUMMARY
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Si stima che circa 160 milioni di persone nel mondo sia-
no cronicamente infette con il virus dell’epatite C
(HCV). Una percentuale variabile tra il 15 e il 56% di
tali portatori cronici evolve verso la cirrosi epatica du-
rante la loro vita. Nella gestione dei pazienti con infe-
zione cronica da HCV è essenziale effettuare una sta-
diazione accurata della malattia e, in particolare, accer-
tare l’eventuale presenza di cirrosi epatica per almeno
tre ragioni:
1) la presenza di cirrosi epatica ha una forte rilevanza
prognostica poiché è associata ad un rischio relativa-
mente alto di scompenso (come ascite, encefalopatia,
ittero, sanguinamento da varici esofagee) o evoluzio-
ne verso l’epatocarcinoma (HCC);

2) la presenza di cirrosi è una forte indicazione per un
trattamento antivirale urgente e paradossalmente un
fattore che predice una scarsa risposta alle attuali te-
rapie. La scelta del momento del trattamento è cru-
ciale considerando che è alle porte la nuova era delle
terapie antivirali interferon-free; 

3) infine, in presenza di cirrosi le linee guida interna-

zionali raccomandano uno screening periodico per la
ricerca di varici esofagee ed HCC. 

Con l’eccezione degli stadi più avanzati della malattia, la
diagnosi di cirrosi è effettuata attraverso l’esecuzione di
una biopsia epatica percutanea che è una metodica inva-
siva e come tale è associata ad un rischio basso ma non
nullo di complicanze e anche di morte. Infine, la biopsia
epatica presenta un tasso non nullo di falsi negativi per
la diagnosi di cirrosi se comparato alla biopsia chirurgi-
ca. Per questi motivi molti autori hanno proposto meto-
di non-invasivi per diagnosticare la cirrosi epatica. I più
usati sono basati sulla misurazione della stiffness (fi-
broscan), su un pannello di test ematici con un algorit-
mo brevettato (fibrotest) o su parametri di routine. Que-
sta rassegna è focalizzata sui differenti score basati sui
parametri di routine che differiscono tra loro nella faci-
lità di calcolo, nel potere diagnostico e nel tipo di infor-
mazioni in grado di fornire. Studi volti a comparare la
performance diagnostica dei diversi score con la biopsia
epatica e altri sistemi non-invasivi (fibroscan o fibrotest)
su differenti coorti di pazienti sono necessari.
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