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ELF score calculation

ELF = 2.494 + 0.846 ln([HA]) + 0.735 ln([PIIINP]) + 0.391 ln([TIMP-1])

Cut-off values 
<7.7 = No fibrosis to moderate fibrosis
≥7.7 to < 9.8  = Moderate fibrosis
≥9.8 = Severe fibrosis

*NB: In patients with NAFLD NICE guidelines suggest 
using a cutoff of 10.51 for further investigation of cirrhosis2

HA = hyaluronic acid    PIIINP = procollagen III amino terminal peptide
TIMP-1 = tissue inhibitor of metalloproteinase 1
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INVESTIGATIONS
Abnormal liver function tests (LFTs) are
a common finding in primary care but
correlate poorly with the presence of
cirrhosis. Alanine amino transaminase
(ALT) is only elevated in 1-4% of
asymptomatic patients with cirrhosis,5
and therefore routine blood tests cannot
rule out cirrhosis.2

Ultrasound
Abdominal ultrasonography is a good
first-line investigation in patients with
suspected liver disease. It has a high
sensitivity (91%) and specificity (94%)
for the detection of the gross features 
of cirrhosis,6 can detect > 90% of
gallstones,7 and differentiate between
solid and cystic lesions within the liver
parenchyma. 

Biopsy
The gold standard test for the diagnosis
of cirrhosis remains a liver biopsy.
However, it is associated with 
adverse events such as sub-capsular
haemorrhage in up to 1% of cases. 
Liver biopsy samples < 1/50,000 of the
liver parenchyma,8 so sampling errors
are possible. It is also relatively
expensive, invasive and disliked by
patients, making serial measurements
challenging. 

Noninvasive serum markers have
therefore been developed to improve
identification of patients with advanced
fibrosis or cirrhosis who require further
assessment or referral to secondary
care.

Enhanced liver fibrosis panel
The most commonly used serum
biomarker is the enhanced liver fibrosis
panel, see box 1, below.9 When
interpreting these tests it is recognised

that extra-hepatic inflammation may
result in a false-positive result and
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 and may be less specific if there
is concurrent hepatitis.10

Transient elastography
This is a specialist radiological test,
which quantifies liver compliance or
stiffness using a probe that produces 
a shear ultrasound wave that passes
through the liver. 

The velocity of the wave moving
through liver tissue acts as a proxy for
fibrotic change. A measurement > 7 kPa
is indicative of significant fibrosis
(METAVIR grade F2-F4) and > 11-14 kPa
is consistent with cirrhosis. 

Compared with a standard biopsy,
transient elastography will assess 
a much larger proportion of the liver 
and therefore sampling errors should 
be reduced. 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,
those with significant ascites or active
hepatitis — in these patients liver biopsy
remains the optimal method of
detecting cirrhosis. 

Acoustic radiation force impulse (ARFI)
imaging
ARFI is similar to transient elastography
as it measures the propagation speed of
an acoustic wave produced by the
probe, that is increased in fibrotic tissue.
Unlike transient elastography this
technique uses a standard ultrasound
machine but with an additional probe.11
A meta-analysis comparing ARFI and
transient elastography found that there
was no significant difference in reliability
between the techniques.12

RISK FACTORS
Nearly 50% of patients with cirrhosis 
are asymptomatic.13 As a result the
condition may only be discovered
incidentally as a result of abnormalities
in LFTs or imaging of the abdomen
performed for other reasons, or by the
targeted screening of high-risk groups.
In the UK the most common risk factors
for developing cirrhosis, and therefore
the patients who should be targeted for
screening include those with: hepatitis B
or C infection, alcohol misuse, obesity
(BMI ≥30 kg/m2) or type 2 diabetes.
NICE guidelines recommend that this is
done with transient elastography in
patients with hepatitis C, men who drink
> 50 units or women who drink > 35
units of alcohol per week and have done
so for several months and in patients
who have been diagnosed with 
alcohol-related liver disease.2

In patients who are at risk of NAFLD
i.e. those who are obese, have diabetes
or metabolic syndrome, there is limited
evidence to support routine screening,
but they are recognised to be at a higher
risk of developing cirrhosis. Therefore
initially screening should be performed
with an enhanced liver fibrosis panel, 
see box 1, left, to stratify those patients
who potentially have advanced liver
fibrosis. In patients with an enhanced
liver fibrosis score > 10.51 further
investigation by transient elastography
or ARFI is recommended.2,14

If initial screening tests for cirrhosis 
are negative in high-risk groups
(alcohol-related liver disease, chronic
hepatitis C which has not shown a

‘Compared with 
a standard biopsy,
transient
elastography will
assess a much larger
proportion of the
liver and therefore
sampling errors
should be reduced’


