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and other noxious agents leading to fatty changes in 
the liver and progression to CLD in the long run. 
In comparison to the developing countries, liver 
diseases are more common in Bangladesh due to 
the aforesaid factors6,7. Therefore, highly efficient, 
convenient and relatively cheaper tests for 
diagnosis and prognosis which are more 
informative and acceptable to the patients globally 
should be made available. 

Fibrosis

Fibrosis, a common outcome in CLD, is the 
accumulation of fibrous connective tissue in the 
liver. The formation of this 'scar' tissue through 
the deposition of new collagen is a normal bodily 
response to injury, but in fibrosis this healing 
process goes faulty without control. Over a period 
of time, this process results in cirrhosis of liver in 
which the functional capacity of the liver is 
disrupted (Figure-1)8,9,10.

Introduction

Chronic liver disease (CLD), resulting from viral 
hepatitis, fatty liver or alcoholic liver disease, is 
increasingly recognized as a major cause of 
morbidity and mortality globally1,2,3,4,5. The 
magnitude of liver diseases ranging from acute 
viral hepatitis, which is more commonly familiar 
as jaundice, to liver cancer is increasing 
progressively in Bangladesh6,7. Although HAV 
and HEV remained a constant problem throughout 
the world, HBV and HCV are the commonest 
culprits causing CLD leading to cirrhosis and 
finally liver cancer. Furthermore, consumption of 
adulterated foods, fruits, edible oils, etc may be 
causative factors for long term inflammation 
leading to fibrosis and finally CLD such as 
cirrhosis and cancer8,9.

There is a deep concern for future generation of 
Bangladesh for their increased habit forwards so 
called fast food tradition which contains excess fat 
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sampling error. Also, the procedure is hazardous, 
with bleeding in approximately 01 out of 1000 cases 
and death in 01 out of 10,000 cases. Histological 
examination of the biopsy is time-consuming and 
subject to inter-observer variability. Thus, this method 
of assessment of fibrosis is a poor and inadequate 
reference standard. Furthermore, biopsy is unsuitable 
for repeat testing and cannot easily be used to monitor 
disease progression or response to treatement.13,14

Non-Invasive Markers of Liver Fibrosis

Non-invasive markers for liver fibrosis are the best 
possible alternatives, can offer significant advantages 
and benefits compared to biopsy. The available serum 
markers can be classified into indirect and direct 
markers.  

Indirect serum markers of liver fibrosis include 
the following:

Markers released into the blood as a result of liver 
inflammation, eg. Alanine aminotransferase (ALT), 
Aspartate animotransferase (AST) and Gamma-
glutamyl transferase (γ-GT); makers synthesised, 
regulated or excreted by the liver, eg. clotting 
factors, cholesterol and bilirubin; processes that 
become disturbed by impaired liver function, eg. 
insulin resistance. 

Direct serum markers of liver fibrosis include the 
following: 

Direct serum markers of fibrosis are those 
molecules involved in fibrosis regulation together 
with fragments of liver matrix components produced 
during the fibrotic process. Liver fibrosis is now 
recognized as a dynamic process that can be 
progressive or regressive over a period of months. 
Fibrosis tissue remodeling occurs through digestion 
by matrix metalloproteinases (MMPs). This 
digestion process is controlled through the inhibition 
of MMPs by tissue inhibitors of MMPs (TIMPs). 
Among these TIMPs, TIMP-1 is of major 
importance. Therefore, direct serum markets of 
fibrosis include the following: 

Hyaluronic (HA), Collagens IV & VI, Procollagen 
3 amino terminal peptide (P3NP), Matrix 
mtalloproteinases (MMPs) and Tissue inhibitor of 
MMP1 (TIMP-1).

Recent studies have indicated that ELF markers are 
as good as and often better than liver histopathology 
at predicating clinical outcome10,13,14,15,16.

 

Figure-1: Light micrograph of a section of human 
liver showing the typical appearance of cirrhosis. 
Bands of fibrous tissue (blue) can be seen to disrupt the 
arrangement of hepatocytes Adopted from ref no. 10).

Further serious complications may occur including 
portal hypertension, liver failure and cancer. 
Cirrhosis is considered to be a premelignant 
condition and greatly increases the risk of liver 
cancer. Cirrhosis and liver cancer are among the top 
10 causes of death worldwide11,12.

HCV and HBV infections have contributed greatly 
to the burden to alcoholic liver disease (ALD), over 
the past few decades in many developed as well as 
developing cerentries. In the future this may result 
in an epidemic of liver fibrosis due to the vast size 
of the at-risk population. Question therefore arises 
"Is the transabdominal needle biopsy of liver, the 
traditional reference standard method, sufficient and 
efficient enough for detecting and assessing liver 
fibrosis particularly in the early stages of significant 
liver disease9,13,14?". Certainly more simpler, 
convenient and less expensive procedures would be 
much appreciated and useful. Only recently simpler 
blood tests such as Enhanced liver fibrosis (ELF) 
immunoassay test, Fibrotest and Aspartate 
transaminase-platelet ratio index (APRI) have been 
developed and reported for identification of 
significant CLD and use as prognostic tool in 
clinical practice8,9. This ELF- immunoassay test has 
been briefly reviewed in this article.

Liver Biopsy & its Limiations

The traditional reference standard procedure, i.e. 
transabdominal needle biopsy of liver, is routinely 
performed to assess liver damage (fibrosis) and to try 
to monitor effectiveness of treatment. Small sample 
size and the patchy distribution of some liver 
pathology can result in a significant degree of 
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31.34), respectively; and, for evaluation of severe liver 
fibrosis, were 78% (95% CI=0.74-0.81), 76% (95% 
CI=0.73-0.78), 4.39 (95% CI=2.76-6.97), 0.27 (95% 
CI=0.16-0.46), and 16.01 (95% CI: 7.15-35.82), 
respectively; and, for estimation of cirrhosis, were 80% 
(95% CI=0.75-0.85), 71% (95% CI=0.68-0.74), 3.13 
(95% CI=2.01-4.87), 0.29 (95% CI=0.19-0.44), and 
14.09 (95% CI: 5.43-36.59), respectively. The ELF test 
showed good performance and considerable diagnostic 
value for the prediction of histological fibrosis stage23.

In these studies, AUROC is approximately 0.8. This 
level of performance is considered to be a threshold 
for acceptance in clinical practice (Figure-2)10, 21, 23.

Figure-2: Area under the receiver operator characteristic cure 
(AUROC) for the ELF test, predicting stages 0-1 versus 2-6 
in the NAFLD cohort (none or mild fibrosis from significant 
fibrosis (Adopted from ref no. 10).

Interim analysis of longitudinal studies indicates that 
ELF markers are as good as and often better than liver 
histopathology at predicting clinical outcome. Thus, 
ELF markers have great potential in the screening and 
management of patients with CLD. In secondary care, 
the ELF test will be of great value in the early 
evaluation of patients with a wide range of CLD. The 
ELF test will not replace the liver biopsy in the detailed 
assessment of liver inflammation and architectural 
damage; However, repeated biopsy is not acceptable in 
the vast majority of patients. On the contrary, the ELF 
test can be repeated at frequent internals which is a 
significant advantage over biopsy14,15,20,21,22,23. 

Conclusions

The ELF immunoassay test is the first standardized 
laboratory method for assessment of liver fibrosis 
together with its progression and regression. It 
requires only a sample of blood. Sampling for ELF 
test can be performed in a physician's chamber or 
health centre, avoiding the need for a patient to travel 
to a hospital. The ELF test, which can be repeated at 
frequent intervals, will enable more accurate 
assessment of the severity of fibrosis together with its 
progression or regression in response to treatments. In 

Enhanced Liver Fibrosis (Elf) Immunoassay Test

The combination of three direct serum markers, i.e. 
HA, P3NP and TIMP-1 in an algorithm, can be 
used to determine accurately the extent and severity 
of fibrosis. This combined three blood tests together 
is the ELF immunoassay test, which is now fully 
v a l i d a t e d , C E - m a r k e d                                                                                                                       
standardised and made commercially available as a 
testing service for patient management15,17,18,19.

Severity, Progression & Regression Assessment 

Several studies have confirmed that the ELF test 
results accurately reflects the severity of fibrosis as 
staged on liver biopsy. 

Friedrich-Rust et al analyzed ELF-test (consisting of an 
algorithm of three fibrosis markers i.e. HA, P3NP, 
TIMP1) retrospectively in patients with CLD who 
received a liver biopsy, transient elastography and the 
FibroTest using histology as the reference method. They 
reported that the area under the reviewer operator 
characteristic curve (AUROC) was highest for ELF test, 
i.e. 0.78 (95% CI: 0.67-0.89) and that FibroTest and 
ELF can be performed with comparable diagnostic 
accuracy for the non-invasive staging of liver fibrosis. 
They also concluded that serum tests are informative in a 
higher proportion of patients than transient 
elastography20. Parkes et al followed up 457 patients 
recruited for ELF study (median 7 years) for liver-related  
morbidity and mortality and reported that patients having 
the highest  ELF scores (12.52-16.67) being 
significantly(p  0.05) more likely to have clinical 
outcomes (deaths) than those in lower score groups (8.34-
12.51) compared to patients with ELF score <8.3421.

Lichtinghagen et al identified three cut-off values: 7.7 
for a high sensitivity exclusion of fibrosis, 9.8 for a 
high specificity identification of fibrosis (sensitivity 
69%, specificity 98% for moderate fibrosis), and 11.3 
to discriminate cirrhosis (sensitivity 83%, specificity 
97%). They found the ELF score validity was superior 
to the results of the single tests. They concluded that 
the ELF score can predict moderate fibrosis and 
cirrhosis although influence factors such as gender and 
age need to be taken into consideration22.

Recently, Xie et al identified nine studies to perform a 
meta-analysis to assess the performance of ELF test for 
the assessment of liver fibrosis. They reported that the 
pooled sensitivity, specificity, positive LR, negative 
LR, and DOR values of ELF test, for assessment of 
significant liver fibrosis, were 83% (95% CI=0.80-0.86), 
73% (95% CI=0.69-0.77), 4.00 (95% CI=2.50-6.39), 
0.24 (95% CI=0.17-0.34), and 16.10 (95% CI=8.27-
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addition, this ELF test is expected to be more 
acceptable to the patients in developing and poor 
countries as well. In conclusion, the ELF test showed 
good performance, considerable diagnostic value for 
the histological fibrosis stage, can predict clinical 
outcome in patients with CLD and may be a useful 
prognostic tool in clinical practice.

It is a matter of delight that this ELF immunoassay test 
is available commercially as a service for physicians 
managing patients with CLD. However, true potential 
of the ELF immunoassay test may not be realised until 
further longitudinal studies serially measuring the 
serum markers against clinical outcomes are published. 
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