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and assessment of the severity of
chronic liver disease. Chronic liver
disease is characterised histologically
by fibrosis and nodule formation. 
The severity of chronic liver disease is
graded pathologically by the Metavir
or Ishak staging systems, see table 5,
above. A liver biopsy samples less than
1/50,000 of the liver parenchyma,13
so sampling errors are possible. 
In addition, liver biopsy is disliked by
patients and is relatively expensive,
making serial measurements challenging.

Novel non-invasive markers 
Because of the limitations of liver
biopsy, there has been growing
interest in the development of non-
invasive markers to diagnose liver
fibrosis and assess severity. The
majority of these tests have been
developed in the past decade and are
subject to ongoing validation studies,
but are beginning to be incorporated
into routine diagnostic algorithms and

clinical guidelines for the management
of chronic liver disease.

Serum markers
Non-invasive serum markers of fibrosis
are broadly divided into direct and
indirect markers. 

Direct biomarkers such as
FIBROSpect II, 14 SHASTA index,15
and the ELF panel 16 include products
of extracellular matrix synthesis or
degradation, or cytokines and
chemokines associated with
fibrogenesis e.g. procollagen types I
and III, hyaluronic acid and tissue
inhibitors of metalloproteinase. 

Indirect markers e.g. APRI,17
FibroTest/FibroSure,18 and Hepascore19

use alterations in markers of hepatic
function rather than fibrogenesis e.g.
serum aminotransferase levels, platelet
count, INR, GGT, bilirubin, alpha-2-
macroglobulin, and alpha-2-globulin
(haptoglobin). Many of the tests within
indirect algorithms are routine blood
tests and are therefore easier to
incorporate into everyday clinical
practice. The more complex
algorithms are becoming increasingly
available through online calculators. 

When interpreting these tests it is
recognised that they may be falsely
elevated by extra-hepatic inflammatory
activity. Alternatively significant
fibrogenesis may go undetected if
there is minimal hepatic inflammation.
Overall these markers are becoming
increasingly reliable at detecting
fibrosis although they correlate poorly
with the stage of fibrosis. 

Transient ultrasound elastography20

Transient ultrasound elastography
(Fibroscan) measures fibrosis by
placing an ultrasound probe on the
liver. A pulse generator contained
within the probe produces a shear

wave, which spreads through the liver
tissue and is detected by pulse wave
ultrasound imaging. The shear wave
velocity is measured and correlates
with the level of fibrosis. 

A measurement > 7 kPa is indicative
of significant fibrosis (Metavir grade
F2-F4) and > 11-14 kPa is consistent
with cirrhosis, see table 5, left. 

Compared with a standard biopsy,
the Fibroscan will assess a much larger
proportion of the liver and is therefore
associated with fewer sampling errors.
The measurements are painless and
quick and as a consequence serial
measurements for monitoring
treatment response e.g. in chronic viral
hepatitis, are feasible and acceptable
to patients. Although reproducibility is
generally very good, intraobserver
variation still exists and its sensitivity is
reduced in obese patients or those
with significant ascites.

Acoustic radiation force impulse
(ARFI)21 is a further ultrasound-based
tool, similar to Fibroscan that can also
be used to measure liver stiffness. 

POTENTIAL COMPLICATIONS 
The following conditions are potential
complications of chronic liver disease:
•Variceal bleeding: Oesophageal
varices develop as a result of portal
hypertension. They are present in a
third of patients with compensated
cirrhosis and two thirds of those with
decompensated cirrhosis at
diagnosis.22 Oesophageal varices have
a risk of bleeding of approximately
25% at two years.23 The average
mortality of the first episode of variceal
bleeding in most studies is up to 50%.24

Therefore variceal screening and
surveillance is recommended in all
patients with cirrhosis. 
•Ascites: A common feature of
cirrhosis and a further consequence of
portal hypertension and activation of
the renin angiotensin aldosterone
system. Complications of ascites
include spontaneous bacterial
peritonitis and hepatorenal syndrome.
•Hepatic encephalopathy: At any
point, a third of patients with cirrhosis
will have evidence of overt hepatic
encephalopathy (HE) and nearly all
others will have minimal HE. Patients
with cirrhosis have an annual risk of
developing overt HE of around 20%.25

•Anaemia, thrombocytopenia and
coagulopathy: Anaemia is common in
cirrhosis and may result from folate
deficiency, haemolysis, chronic blood
loss or hypersplenism. Thrombocytopenia
is usually secondary to hypersplenism.
Coagulopathy results from decreased

Table 5

Histological assessment of fibrosis

Metavir 
grade
F0
F1

F2

F3

F4

Ishak 
stage
0
1

2-3

4-5

6

Histological 
findings
Normal liver 
Presence of fibrosis ± septal growth
within some of the portal areas
Presence of fibrosis ± septal growth of
most portal areas 
Ishak stage 3 is differentiated by the
presence of occasional portal-to-portal
bridging fibrosis
Fibrous expansion of portal areas with
marked portal-to-portal and 
portal-to-central bridging fibrosis 
Ishak stage 5 is defined by the
presence of occasional nodules
Cirrhosis
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