
Infection with hepatitis C virus (HCV) is the most common cause of chronic he-
patitis in our setting. The magnitude of the health and social problem posed by this
infection is enormous, as it entails a reduction of life expectancy in these patients,
and results in high social and financial costs when progressing to advanced disease
stages. Current therapy in relation to chronic hepatits C (CHC) is based on a combi-
nation of pegylated interferon alpha (PEG-IFN) and ribavirin (RBV) for a period of
12 months in patients with a 1 or 4 genotype, or for 6 months in subjects infected by
genotype 2 or 3. Using this therapy regimen a sustained virologic response is seen in
45-55% of patients with genotype 1, in nearly 65-70% of subjects with genotype 4,
and in 75-90% of patients with genotype 2 or 3 (1-3). This noticeable improvement
in antiviral therapy efficacy does not exclude that a knowledge of fibrosis stage is
still surely valuable to establish a prognosis and the need for antiviral therapy.

Liver biopsy is still the gold standard for liver fibrosis staging. In order to reduce
intra- and inter-observer variability, numerous liver damage (including of course fi-
brosis) quantitation systems have been developed, including Knodell index (4), a
modification thereof by Ishak et al. (5), and the METAVIR score (6). Despite the
valuable teachings of liver biopsy in the field of Hepatology, and despite its unques-
tionable diagnostic capability, this technique has a number of limitations, including:
a) a relatively high probability of sampling error (may preclude a cirrhosis diagnosis
in up to 15-20% of cases); b) a relatively small sample size reducing the technique’s
sensitivity in the diagnosis of advanced fibrosis; in fact, fibrosis is usually underes-
timated in small-size samples; c) non-negligible morbidity and mortality, and poor
patient acceptance, especially if a second test is required; d) a high economic cost,
as it requires admission for a few hours; and e) and a snapshot when fibrosis is a
clearly dynamic process. 

An ideal diagnostic technique to quantitate liver fibrosis should be user-friendly,
inexpensive, safe, free of side effects, specific, sensitive, reproducible, independent
of metabolic changes, easy to perform, non-influencible by biliary or urinary clear-
ance, and fit to reflect fibrosis regardless of cause. With this goal in mind, various
fibrosis models have been developed in recent years based on relatively simple
serologic measurements, which have proven useful to assess liver fibrosis extent in
patients with chronic hepatitis C, even though they obviously do not meet all the
aforementioned characteristics. These fibrosis-predicting models may be clustered
in 3 types: a) models using indirect markers for liver fibrosis; b) models using direct
markers for liver fibrosis; and c) models combining indirect markers with insulin-
resistance tests. 

In this issue Romera et al. (7) validate the prognostic Sydney fibrosis score in
patients with hepatitis C, and note that including insulin resistance in the predic-
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tion of advanced fibrosis or the exclusion of significant fibrosis slightly improves
the APRI and Forns’ scores. That is, it externally validates a score assessing in-
sulin resistance as a fibrosis predictor (Sydney index), and then compares it to two
previously-validated indirect liver fibrosis scores (Forns’ and APRI) (8). The first
test to identify the presence of significant fibrosis was maybe a GOT/GPT ratio
> 1, which has an 89% positive predictive value for cirrhosis (in the absence of al-
cohol use), but lacks utility to predict mild liver fibrosis. One of the first mathe-
matical models to predict liver fibrosis extent according to indirect biochemical
markers (α2-macroglobulin, α2-globulin, haptoglobin, apolipoprotein-A1, δ-glu-
tamyl transpeptidase, and total bilirubin) was developed by Imbert-Bismut et al.
–the so-called Fibrotest (9). This test has a high negative predictive value regard-
ing fibrosis for indices below 0.1, and an acceptable positive predictive value re-
garding significant fibrosis (MATEVIR 2 or superior) for indices of 0.6-1. How-
ever, the need for payment regarding its calculation, and the use of markers
usually not employed in daily practice obviously reduce practical utility. In order
to solve both concerns, year 2003 sees the publication of the APRI index (GOT
and platelets) (10), and shortly afterwards that of Forns’ score (age, GGT, choles-
terol, platelets, and prothrombin) (11), which share the use of variables commonly
used in clinical practice in the development of their predictive models. Both tests
have been validated in numerous patient groups, and satisfactorily compared to
Fibrotest, even if the latter has a slightly better area under the ROC curve with a
higher negative predictive value (12). The remaining two tests, despite a slightly
lower area under the ROC curve and slightly lower accuracy, offer the benefit of
simplicity for use, particularly the APRI test. Besides their usefulness for fibrosis
prediction, some models, such as the one by Forns in combination with PCR-de-
tected viremia, allow an estimation of response probability to antiviral therapy
(13). 

In patients with HCV-related chronic hepatitis the existence of overt insulin re-
sistance has been consistently demonstrated, probably because of the virus’ direct
effect on intracellular insulin signalling (14). In fact, a clear correlation between fi-
brosis stage and HOMA (Homeostasis Model Assessment) index has been noted. In
addition, the likeliness of response to antiviral therapy is lower in patients with
greater insulin resistance, as has also been recently demonstrated by Dr. Romero’s
team (15). For this reason, Sud et al. developed a fibrosis predictive model (Sydney
index) that also included fibrosis indirect markers, insulin resistance as assessed by
HOMA (age, GOT, cholesterol, HOMA, and alcohol use) (16). 

Other methods for fibrosis prediction are based on an estimation of parameters
directly related to liver fibrosis, either alone or in combination. Probably, the indi-
vidual test with the highest predictive value is hyaluronic acid determination (17).
In addition, markers reflecting extracellular matrix deposition (including type-I pro-
collagen C-terminal peptide, type-II procollagen N-terminal peptide, tissue inhibitor
of metalloproteinase, and transforming growth factor beta), extracellular matrix
breakdown (type-IV procollagen C-terminal peptide, type-IV procollagen N-termi-
nal peptide, collagen IV, metalloproteinases), or a combination of a number of fibro-
sis direct markers, such as European Liver Fibrosis (18) (collagen propeptide III,
TIMP-1, and hyaluronic acid), Fibrospect (19) (α2-macroglobulin, TIMP-1, and
hyaluronic acid), or SHASTA (20) (GOT, albumin, and hyaluronic acid). However,
none of these direct markers of liver fibrosis, much less the combination of a num-
ber of them, is used in daily practice, which makes standardization, validation in ex-
tensive patient cohorts, and routine bedside use difficult.
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However, such notable advances in fibrosis prediction, both with methods direct-
ly assessing liver fibrosis and tests indirectly identifying liver fibrosis, are not ex-
empt of relevant limitations. First, the absence of linearity in liver fibrosis makes a
direct correlation between fibrosis score and stage difficult to establish. Secondly,
these models are highly valuable in patients with extreme fibrosis (early or ad-
vanced stages); however, there is a wide subgroup of patients with intermediate fi-
brosis (F1, F2) where these predictive tests are of little help. Thirdly, the negative
predictive value for significant fibrosis is usually inferior to that reported by authors
in their validation series; anyway, it often deviates from quality standards (NPV
> 85%). Regarding site, some of the parameters used are rarely analyzed in daily
practice. Last, these models have been exclusively validated in cross-sectional clin-
ical trials, but their utility in longitudinal follow-up studies has not been systemati-
cally studied (there is some experience in hepatitis B though) (21). As may be seen
in the paper by Romero et al., the major problems posed by non-invasive methods
for fibrosis prediction in hepatitis C cannot be solved by including insulin resistance
in the model, despite their close association with fibrosis progression. 

To improve fibrosis prediction, and as a result of the limitations inherent to the
above-mentioned markers, a number of approaches exist: a) the use of imaging
techniques; b) the development of new technologies; and c) a combination of sever-
al indices. The development of new ultrasonographic techniques (22,23) has al-
lowed some authors to obtain positive predictive values for cirrhosis ranging from
82 to 88%; however, high inter-observer variability is a major limitation. Computer-
ized digital analysis of histologic preparations (24), or computerized analysis of CT-
captured images may reach a high value in the prediction of advanced fibrosis (25).
However, the most useful technique in years to come will most likely be transient
elastography (26,27). Using a detector designated Fibroscan (Echosens, Paris,
France), which includes an ultrasound transducer and produces a low-frequency,
low-amplitude vibration, a friction wave is transmitted throughout a tissue. Tissue
rigidity, fibrosis stage, and wave propagation rate are directly proportional. Initial
studies in patients with hepatitis C demonstrated ROC-curve values for F1 to F4
stages of 0.90, 0.88, 0.91, and 0.99, respectively (28). Perhaps the most significant
limitating factor in this technique is the assessment of obese patients, as fatty tissue
severely attenuates both the friction wave and ultrasounds. Last, a reasonable ap-
proach is the combination of several indices or models. In fact, the concurrent use of
APRI and Forns’ scores has been seen to improve negative predictive value for fi-
brosis in genotype-1 patients. Similarly, the concurrent use of Fibroscan and Fi-
brotest has been recently seen to improve predictive capacity regarding fibrosis
(29).

In the last few years, the numerous advances in serologic, virologic, and imaging
diagnostic techniques have allowed an etiologic diagnosis in a high number of
chronic liver conditions with no need for liver biopsy. Similarly, advances in the
prediction of liver fibrosis have been worth of note, but have not reached clinical
practice. A combination of two fibrosis prediction models using easy-to-access pa-
rameters (e.g., APRO index, Forns’ score) and transient elastography will probably
allow to satisfactorily define fibrosis extent in more than 75% of patients analyzed
(except for genotype 3), particularly those with extremely low or high fibrosis. In
such cases liver biopsy may likely be obviated, particularly in cases with an excel-
lent response profile to antiviral therapy (genotypes 2 and 3). Regarding patients in
the gray zone for prediction, we should wonder what do we expect from biopsy be-
fore biopsy performance. Only in cases where liver biopsy may change our diagno-
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sis (HCV-associated conditions) or –increasingly rarely– our therapy decision
should we indicate it. In the near future a combination of fibrosis scores and imag-
ing modalities may likely be precisely defined, which will allow us to predict both
disease progression and prescribed therapy efficacy (in terms of fibrosis decrease).

J. Crespo

Service of Digestive Diseases. Hospital Universitario Marqués de Valdecilla.
Santander, Spain
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