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See “Köksal İ, Yılmaz G, Parlak M, et al. Diagnostic value 
of combined serum biomarkers for the evaluation of liv-
er fibrosis in chronic hepatitis C infection: A multicenter, 
noninterventional, observational study” on page 464-72.

Liver fibrosis is a major predictor of disease progression 
and liver-related mortality, irrespective of the etiology. 
Hepatic fibrosis has traditionally been diagnosed and 
staged by liver biopsy (1). Several limitations of the rou-
tine use of liver biopsies have been identified, including 
sampling error, inter- and intra-observer variability, and 
complications leading to morbidity, along with low toler-
ability. Consequently, liver biopsy has been accepted as 
an “imperfect gold standard” by many experts (2,3). The 
implementation of non-invasive approaches, including 
biomarkers, scoring systems, and imaging techniques, for 
the assessment of liver fibrosis evolved rapidly to yield 
several scoring systems (e.g., AAR, BARD, APRI, FIB-4, and 
NAFLD fibrosis score) and commercial non-invasive tests 
(e.g., the Enhanced Liver Fibrosis score and Fibrotest®) 
(4). Reportedly, many of these tests result in high spec-
ificity and negative predictive values and have frequent-
ly been used to rule out significant fibrosis and cirrhosis 
prior to liver biopsies. Original and validation studies have 
observed diagnostic accuracy in the determination of 
significant fibrosis with area under the receiver operat-
ing characteristic curve levels of 74%–88% (5). However, 
most tests have much more limited precision in the de-
tection of intermediate levels of fibrosis (6). Further re-
search in the field has explored novel fibrosis biomarkers, 
such as miRNA’s and circulating cell free DNAs (7,8). Liver 
stiffness measurement by transient elastography, acous-
tic radiation force impulse imaging, shear wave elastog-
raphy, and magnetic resonance (MR) elastography have 
been a major step forward in the assessment of hepatic 

fibrosis (2). However, these techniques are expensive and 
not widely available, particularly in developing countries. 
Current evidence noticeably indicates that liver fibrosis is 
a rather dynamic process ranging from stable, progres-
sive, and regressive states (9). Currently, the causative 
agents of hepatic damage can be prevented by antivirals 
and further treatment for non-alcoholic steatohepa-
titiz (NASH) and other liver diseases at the development 
stage. It is now not uncommon to observe regression of 
established cirrhosis. Thus, to predict and monitor clini-
cally significant liver fibrosis with a reliable, reproducible, 
and non-invasive method is still an unmet clinical chal-
lenge, and new methods are awaited.

Taking into account the requirement of multicenter stud-
ies to test biomarkers’ performance, a study by Köksal and 
colleagues highlighted the diagnostic value of combined 
serum biomarkers for the assessment of hepatic fibrosis 
in this issue of the Turkish Journal of Gastroenterology. 
This study included 182 patients with chronic hepatitis C 
infection from several Turkish centers. Patients were cat-
egorized into two groups: mild fibrosis (Metavir, F0–F1) 
or advanced fibrosis (Metavir, F2–F4). Among the stud-
ied tests, APRI, FIB-4, and Fibrotest showed sensitivities 
of 69%, 69%, and 75%, respectively, and specificities of 
77%, 60%, and 71%, respectively, for the detection of 
severe fibrosis. Another interesting point of the study 
is that to better discriminate mild vs significant hepatic 
fibrosis, the combined factors of Fibrotest, FIB-4, APRI, 
and AAR were examined in the hepatitis C cohort. Com-
binations of the tests did not improve negative predictive 
values significantly, and Fibrotest alone performed bet-
ter with a negative predictive value of 85.5%. However, 
the combination of APRI and AAR improved the positive 
predictive value. Although this study noted evidence of 
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slightly better results with the combination of the tests, 
area under the ROC curve of the tests remained lower 
than those reported in previous studies; it is unclear if this 
could avoid the need for liver biopsy. It is also important 
to note that a relatively small group of F2–F4 patients en-
rolled in this study precludes the effective assessment of 
the current tests.

Liver fibrosis will continue to pose important diagnostic 
and therapeutic challenges to hepatologists. The robust 
and accurate detection of fibrosis severity is important 
for various clinical decisions, including monitoring, prog-
nosis, and treatment. Several points need to be addressed 
in future studies. Current biomarkers have possibly 
reached their limits for the stratification of patients ac-
cording to fibrosis stages. Upcoming studies using novel 
biomarkers for both fibrosis assessment and prognostic 
prediction are required. Understanding the pathophysiol-
ogy of hepatic fibrosis better with regard to the genera-
tion and degradation of extracellular matrix components 
could lead to the discovery of advanced methods. This 
approach may also help in determining the speed of fi-
brosis progression and regression. Direct-acting antivirals 
have been introduced for hepatitis C and novel thera-
peutic options under clinical evaluation as fibrosis mod-
ifiers for non-alcoholic fatty liver disease. Future studies 
should aim to not only include treatment-naïve patients 
but also focus on patients with sequential biopsies from 
clinical trials. This method could be more helpful for es-
tablishing the fibrosis stage and for predicting disease 
outcomes. It is also noteworthy that some of the sug-
gested tests perform less accurately in elderly patients, 

particularly in those with NASH (10). Research including 
elderly patients will also demonstrate the value of cur-
rent and future tests. To avoid invasive liver biopsy and 
to stratify patients according to disease stages, further 
studies combining scoring systems and novel biomarkers 
are required for viral hepatitis, NASH, and other hepatic 
disorders.
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