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to compare the results of different biopsies read by
different pathologists. Price is also an issue since
a typical liver biopsy can cost between $1,500 and
$2,000. Given these potential problems it is not
surprising that there is a lot of research that is being conducted on the development of non-invasive
tests. The tests that have been developed so far
have had mixed results in accuracy when compared
to the results of a liver biopsy. There have been few
prospective clinical trials that have compared the
results from various non-invasive markers to the
results from a liver biopsy. Until now…..

Alan Franciscus, Editor-in-Chief

The gold standard of care for assessing the health
of the liver is the liver biopsy. However since
the procedure requires that a needle be inserted
through the skin (percutaneous) there is a potential for complications even though the incidence of
complications is extremely low. The complications
of a liver biopsy can include internal bleeding, and
puncturing another organ such as the lungs, stomach, intestines, or any other organs that are close
to the liver. In regards to accuracy of the biopsy
the sample liver tissue size is important for correctly staging and grading a liver biopsy. Another
problem is that the tissue taken from one part of
the liver may not be 100% representative of the
entire liver. Once the liver tissue sample is collected it is graded and staged by a specialist (pathologist), which could lead to possible human error
in interpreting the results. In addition there is no
standardized interpretation protocol so it is difficult
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In 2007 the results from a prospective clinical trial
that compared six non-invasive tests was published.
“Prospective comparison of six non-invasive scores for
the diagnosis of liver fibrosis in chronic hepatitis C,”
by Vincent Leroy and colleagues, was published in the
Journal of Hepatology. In this study the following serum
marker scores were compared to the results obtained
from a liver biopsy:
1. MP3: combines PIIIN (a marker of fibrogenesis), and
matrix metalloproteinase MMP-1 (involved in fibrolysis)
2. Fibrotest: combines serum concentrations of a2
macroglobulin, haptoglobin, gGT, bilirubin, and aplipoprotein A1
3. Fibrometer: combines hyaluronate, prothrombin time,
platelets, AST, a2 macroglobulin, urea, and age, and
the formula is adjusted based on the cause of the liver
disease.
4. Hepascore: combines bilirubin, gGT, hyaluronic acid,
a2 macroglobulin, age, and gender.
5. Forns’ score: combines age, gGT, cholesterol, and
platelet count.
6. APRI: based on AST activity and platelet count. In this
prospective study, 180 consecutive patients underwent a
liver biopsy between 2002 and 2004.


Liver biopsy results

All liver tissue samples were analyzed twice by a
single senior pathologist. Liver fibrosis and necroinflammatory activity were evaluated according to the
METAVIR scoring system. The METAVIR scoring system was specially designed for patients with hepatitis
C. The grade is assigned a number based on the
degree of inflammation, which is usually scored from
0-4 with 0 being no activity and 3 or 4 considered
severe activity. The METAVIR system also includes
scores for necroinflammatory activity ranging from
A0 to A3 (A0= no activity, A1 = minimal activity, A2 =
moderate activity, A3 = severe activity.)

The stage score represents the amount
of fibrosis:
• Stage F0 = no fibrosis
• Stage F1 = mild fibrosis
• Stage F2 = moderate fibrosis
• Stage F3 = bridging fibrosis
• Stage F4 = cirrhosis
Additionally, sinusoidal fibrosis was staged: 0=no
fibrosis, 2=moderate to severe fibrosis.
The overall results found that that 89 (49.4%)
patients had no/mild fibrosis (F0/F1), and 51 (28.3%)
had extensive fibrosis or cirrhosis (F3/F4). It was
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also found that the METAVIR fibrosis stage was
significantly correlated to sinusoidal fibrosis stage
(p<0.001).

Be Sure to Check Out the Other Factsheets in
This Series: HCV Diagnostic Tools

Note: The statistical measurement used to establish the overall performance of the serum markers
that correlated with the liver biopsies was the AUROC
– Area Under the Receiver Operating Characteristic
(curve).
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The overall diagnostic performance ranged from
0.86 for Fibrometer to 0.78 for Forns’ score (p=ns)
for discriminating F0/F1 vs. F2/F3/F4. For discriminating F0/F1/F2 vs. F3/F4, AUROCs ranged from 0.91
for Fibrometer to 0.78 for Forns’ score (p<0.02).
Significant or extensive fibrosis was predicted in 1086% of patients with positive predictive value (PPV)
ranging from 55% to 94%. Using a variety of statistical methods the authors stated that “The best combinations could select one-third of patients for whom
either absence of significant fibrosis or presence of
extensive fibrosis could be predicted with more that
90% of certainty.”
The study above has confirmed what other smaller
studies found: that non-invasive markers are good for
detecting either no fibrosis or extensive fibrosis. Unfortunately, the grade and stage in between is more
challenging, at least in the setting of a non-invasive
tests.
The authors also looked at combining various
non-invasive tests to increase the accuracy of single
marker tests. In this setting the authors found that
combining various tests and using cut-off points for
determining the likelihood of accurate readings was
the best approach. Based on their findings the authors developed an algorithm for detection of fibrosis
in hepatitis C patients with elevated transaminases
(see diagram on page 2).

Reference:
J Hepatology, 2007 May; 46(5): 775-82. Epub 2007
Jan 26
HCSP • VERSION 1.0 • December 2007

• HCV Viral Load Tests
• Liver Biopsy
• Reading a Lab Report: A Basic Primer

For more information about hepatitis C, hepatitis B and
HCV coinfections, please visit www.hcvadvocate.org.
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