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ABSTRACT

Background: Liver fibrosis is an essential factor in the management of Hepatitis C virus infection. Its
assessment is crucial in decision-making regarding the therapeutic decisions, and the patients’ follow up.
However, the established liver measurement methods have several limitations. Therefore, this study aims to
assess the role of Mac-2-Binding Protein Glycosylation Isomer (M2BPGi) as a novel biomarker to measure
liver stiffness in treatment naive Chronic Hepatitis C Indonesian patients. Methods: This study used a cross-
sectional design to determine the correlation between serum M2BPGi and the degree of liver stiffness, Transient
Elastrography, and differences in serum M2BPGi levels in chronic hepatitis C patients. Serum M2BPGi level
and Transient Elastography results were evaluated in 56 Chronic Hepatitis C patients and 48 healthy controls.
Pearson correlation analysis was conducted to find the correlation between the level of M2BPGi and Transient
Elastography result. ROC analysis was conducted to find the optimum cut-off to assess fibrosis s degree among
Chronic Hepatitis C Patients. Results: The level of serum M2BPGi and Transient Elastography result was
strongly correlated with the median level of serum M2BPGi. It was also significantly higher among Chronic
Hepatitis C Patients than among healthy controls (r: 0.708, p<0.001; 0.590 COI vs. 4.130 COI, p<0.001).
Among the Chronic Hepatitis C patients, the median serum of M2BPGi increased according to the degree of
liver fibrosis: 1.500 COI (F0-F1), 2.985 COI (F2-F3) and 8.785 COI (2F4). The optimum cut-off value for
diagnosing significant fibrosis (F2-F3) was 1.820 COI (AUC: 90.8%) and for diagnosing cirrhosis (2F4) was
3.770 COI (AUC: 89.3%). Conclusion: Serum M2BPGi was a reliable diagnostic tool for identifying liver
fibrosis in Indonesian patients with Chronic Hepatitis C.
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INTRODUCTION (2.5% of the total global population) live with

Chronic Hepatitis C remains a global HCYV infection.! In Indonesia, the prevalence
burden of disease due to its high prevalence. of anti-HCV is 2.5% of the total population.
It is estimated that around 177.5 million adults This data shows an increase by 0.4% from the
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previous survey conducted in 2007.> Moreover,
nearly 400 thousand people die annually from
the complication of HCV infection, such as
liver cirrhosis, hepatic decompensation, or
hepatocellular carcinoma.’

In clinical practice, the quantification of liver
fibrosis in patients with Chronic Hepatitis C is
crucial in decision making regarding the start of
therapeutic regimens and the adequate follow
up of the patients. According to the current
clinical practice guidelines, Chronic Hepatitis
C treatment is recommended when significant
fibrosis is present.* For those detected to have
liver cirrhosis, the treatment duration will be
prolonged up to 6 months, and regular screening
for complications and hepatocellular carcinoma
surveillance must be initiated.** Moreover,
the fibrosis stage is also found to be the main
predictive factors of complication once the virus
is eradicated. Therefore, fibrosis regression has
become a new surrogate goal of Hepatitis C Virus
infection therapy.®

The gold standard for assessing the degree
of liver fibrosis is a liver biopsy. However, due
to its invasive method, it could lead to some
potential complications. A previous study found
that around 6% of complications were observed
from 1806 biopsy procedures in which 75% of
these patients reported moderate and severe pain,
while 33% of the others underwent prolonged
hospital observation or surgical intervention due
to excessive bleeding.” Furthermore, errors in
sampling and interpretation are often found in
biopsy procedures. Consequently, many clinicians
prefer to use non-invasive approaches.®

Several non-invasive approaches have
been used in assessing liver fibrosis in Chronic
Hepatitis C patients. One of the commonly used
non-invasive modalities that have been highly
validated is Transient Elastography (TE). It
works to quantify the mechanical responses
of liver tissues through a shear-wave velocity
produced by a piston. However, the generated
mechanical waves diffuse in nonviscous liquids.
Hence, TE could not be used in patients with
ascites condition.’

In addition, the assessment of liver fibrosis
through biomarkers has also been widely used.
Some methods are considered as a “direct”
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method since they are directly involved in the
cellular matrix accumulation process. On the
other hand, several biomarkers are considered
an “indirect” method because they could only
portray the epiphenomena associated with the
fibrogenesis process.!”

One commonly used indirect biomarker for
assessing liver fibrosis is AST to platelet ratio
index (APRI). Its diagnostic performance has
been extensively evaluated and consistently
depicted more robust positive diagnostic
performance when assessing advanced fibrosis
and cirrhosis. However, since it is an indirect
biomarker to evaluate liver fibrosis, its application
will also need adjustment according to the
specific condition of the patients.'

Mac-2-binding protein glycosylation isomer
(M2BPGi) was recently found to be an alternative
serum for detecting liver fibrosis. Acting as a
juxtracrine messenger sent by Hepatic Stellate
Cells (HSCs) to Kupffer cells during liver fibrosis
enables it to depict the liver fibrosis progression
directly.! Previous studies have confirmed that
M2BPGi was useful to measure liver fibrosis
in several conditions, such as Hepatitis B or C
infection, autoimmune hepatitis, biliary atresia,
primary biliary cirrhosis, and Non-Alcoholic
Fatty Liver (NAFLD).!>"'® Furthermore, a meta-
analysis study also found that M2BPGi could be
a reliable predictor for determining the stage of
liver fibrosis."

However, another study also found that the
value of M2BPGi might be different according
to the etiology of the liver fibrosis, even when
the stage of liver fibrosis is similar. For instance,
the level of M2BPGi among Non-alcoholic
steatohepatitis (NASH) tends to be lower than
those in Chronic Hepatitis C or B infection with
the same degree of liver fibrosis."* Given this
uniqueness and the lack of research on the role
of serum M2BPGi in assessing liver fibrosis in
treatment naive Chronic Hepatitis C patients in
the Indonesian population, this study aims to find
the correlation of M2BPGi level with the fibrosis
measurement by using Transient Elastography,
measure the cut-off point to assess significant
fibrosis and cirrhosis, and evaluate its diagnostic
performance on Hepatitis C Chronic patients in
these population.
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METHODS

This study used a cross-sectional design
to determine the correlation between serum
M2BPGi and the degree of liver stiffness,
transient Elastrography, and differences in serum
M2BPGi levels in chronic hepatitis C patients.
And, based on the minimum sample calculation
for differences of two means.

Patients

56 treatment naive Chronic Hepatitis C
patients in one of the National General Hospital
in Jakarta were recruited for the study. Inclusion
criteria were: age >18 years old with Hepatitis
C. Exclusion criteria were: (i) diagnosed with
Hepatitis B, HIV, or HCC, (ii) had a history of
Hepatitis C treatment. Furthermore, 48 healthy
controls were also recruited as a comparison
group. The Ethics Committee at the Faculty of
Medicine Universitas Indonesia approved the
study with the number of approval letter: 85/
UN2.F1/ETIK/2019. Informed consent was
collected from each participant before the data
collection process.

Liver Stiffness Measurement

Liver Stiffness Measurement was assessed
using Fibro Scan®, and the result was used as
the reference standard. A skilled full physician
performed the assessment of LSM after the
measurement of serum M2BPGi on the same day.
The median of ten LSM values was used as the
final score. Significant fibrosis was defined as of
LSM >8 kPA, while cirrhosis was defined as the
level of LSM >12 kPA. Moreover, probe XL was
used to assess liver fibrosis among obese patients.

Table 1. Baseline characteristic.

Serum M2BPGi Measurement

M2BPGi level was assessed through a
lectin-antibody sandwich immunoassay using
the HISCL-5000 immune analyzer (Sysmex
Corporation, Hyogo, Japan). The blood sample
was taken before the measurement of LSM
measurement. The final value of M2BPGi was
obtained by using the following equation:

Cut Off Index (COI) = ([M2BPGi]sample —
[M2BPGi]NC)/(IM2BPGi]PC-[M2BPGi|NC) in
which [M2BPGi]sample is the M2BPGi found in
the serum sample, PC is a positive control, and
NC is the negative control. The positive control
was used as the calibration solution preliminarily
standardized, which provided a cut off value of
1.0. The result of M2BPGi level is automatically
calculated by the instrument.!’

Statistical Analysis

Correlation between Liver Stiffness
Measurement and serum M2BPGi level was
analyzed using Pearson correlation. Differences
between numeric variables were assessed
by using independent T-test analysis for the
parametric data and Mann-Whitney U test for the
nonparametric data. Optimal serum M2BPGi cut
off value was evaluated by performing ROC and
AUC analysis based on the optimal sensitivity,
specificity, positive predictive value (PPV), and
negative predictive value (NPV).

RESULTS

Baseline Clinical Characteristic of Patients
The baseline of the study participants is
shown in Table 1. The enrolled patients in the

Characteristic Cases (n = 56) Control (n=48) P value

Sex (M/F) 33/23 22/26 >0.05
LSM, kPA, median (range) 14.35 (3.0 — 75.0) 5.1(3.5-8.7) <0.001
Fibrosis stage (FO-F1/ F2-F3 /=F4) 14/8/34 47/1/0 <0.001
ALT

FO-F1 51.6 £ 30.2

F2-F3 67.5+453

>F4 63.1 £ 53.9
AST

FO-F1, mean + SD 425+219

F2-F3 mean + SD 52.0+15.5

2F4, mean = SD 65.3+39.7 - -
M2BPGi, COI, median (range) 4.13 (0.72 — 26.00) 0.59 (0.23 —1.27) <0.001
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case group were dominated by male participants
(59%), while the control group was dominated
by female participants (54%). In the Hepatitis
C infected group, the median of liver stiffness
measurement (LSM) was significantly higher
than the healthy control group (14.3 kPA vs. 5.1
kPA, p<0.001). Most of the Hepatitis C group
were in the cirrhosis stage (>F4), accounting for
60% of the total participant in the case group.
Moreover, the M2BPGi level also differed
significantly between the case and control groups
(4.13 COI vs. 0.59 COI, p<0.001).

Correlation between M2BPGi and Liver
Stiffness Measurement in Treatment Naive
Chronic Hepatitis C Patients

Based on the Pearson correlation analysis,
the level of serum M2BPGi was found to have
a strong positive correlation with the liver
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stiffness measurement by Transient Elastography
(r=0.708, p<0.001) (Figure 1a). Moreover,
the median level of serum M2BPGi increased
significantly according to the severity of liver
fibrosis stages as 1.50 COI for FO-F1, 2.985 COI
for significant fibrosis (F2-F3) and 8.785 COI for
cirrhosis (>F4). The analysis also showed that the
level of M2BPGi between healthy control and
FO-F1 Hepatitis C group differed significantly
(0.585 COI vs 1.500 COI, p<0.001) (Figure 1b).

Cut-off Values of Serum M2BPGi To Detect
Significant Fibrosis and Cirrhosis

ROC analysis was carried out to evaluate the
diagnostic performance of serum M2BPGi to
evaluate significant liver fibrosis and cirrhosis.
The AUCs were 0.908 (95%CI: 0.807 — 1.000) for
evaluating significant fibrosis and 0.893 (95%CI:
0.806—0.980) for evaluating cirrhosis (Figure 2).
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Figure 1. a) Correlation of log10 Serum M2BPGi with log10 Liver Stiffness Measurement by Transient Elastography. b) The
Difference of Median Level of Serum M2BPGi Across Fibrosis Stages.
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Figure 2. ROC Graphs of Serum M2BPGi for Evaluating a. Significant Fibrosis and b. Cirrhosis
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The optimal cut-off value for diagnosing
significant fibrosis and cirrhosis were 1.820 COI
and 3.770 COI, respectively. The sensitivity,
specificity, negative predictive value, and
positive predictive value for each cut-off were
presented in Table 2.

DISCUSSION

Hepatitis C Virus infection could progress to
numerous extra-hepatic manifestations and affect
the achievement of SVR. However, due to its
high cost, not all patients infected with the virus
would undergo therapy. In this case, liver fibrosis
measurement is essential in the decision-making
to start treatment and determine the patients’
adequate follow-up.® Furthermore, the fibrosis
stage has also been a primary predictive factor
of complications after eradicating the virus.'

The gold standard for assessing liver
fibrosis is a liver biopsy. However, it has several
limitations, such as the risk of tremendous
side effects due to its invasive nature and the
possibility of sampling bias also inter-observer
variability”!? Several non-invasive modalities
have been developed to overcome this barrier,
such as Transient Elastography, which is
accessible, accurate, and safe for patients. It has
also been widely investigated and validated;
therefore, it is also recognized as the liver
biopsy’s surrogate modality.?

In this study, it was found that the level of
serum Mac-2-binding Protein Glycosylation
Isomer (M2BPGi) in treatment naive Chronic
Hepatitis C patients had a strong positive
correlation with liver stiffness measurement
by using Transient Elastography (r=0.708,
p<0.001). Moreover, the level of serum M2BPGi
tended to increase according to the severity
of liver stiffness stages (figures la-b). These
findings were in line with the previous study,
which also found that serum M2BPGi was
positively correlated with Transient Elastography
(rho=0.504, p<0.001)."”

Moreover, a significant difference of serum
M2BPGi level was found between the treatment
naive Chronic Hepatitis C groups and healthy
control (4.13 COl vs. 0.59, p<0.001). A previous
study has suggested that M2BPGi is sent by the
Hepatic Stellate Cells (HSCs) as a juxtracrine-
acting messenger to Kuppfer Cells during the
occurrence of liver fibrosis. Hence, the alteration
of serum M2BPGi between healthy control and
Chronic Hepatitis C patients could demonstrate
the progression of liver fibrosis which occurs
among the Chronic Hepatitis C patients."

ROC analysis also showed an excellent
diagnostic accuracy for detecting significant
fibrosis (AUC: 0.908) and cirrhosis (AUC:
0.893) using the cut-off levels of 1.820 COI and
3.770 COlI, respectively, with high sensitivity
and specificity, especially for significant fibrosis
(Table 2). Hence, this marker could be reliable
for screening, distinguishing patients with
significant liver fibrosis from those who do not.
Although the ROC, sensitivity, and specificity
of serum M2BPGi for diagnosing cirrhosis was
found lower than for diagnosing significant
fibrosis, the result was still considered to be
satisfying.

There are several limitations to this study.
Firstly, there was no liver biopsy assessment,
which could lead to bias, especially when the
liver stiffness measurement falls into the grey
area. Secondly, based on the previous studies,
it was stated that the specificity of M2BPGi
could be an issue due to the influence of other
medical conditions, such as acute liver injury
and adenocarcinoma (21,22). However, this
study also excluded participants who had been
diagnosed with Hepatitis B Virus infection
and hepatocellular carcinoma. Therefore, the
bias could be minimized. Moreover, best to
our knowledge, this is the first study about the
role of M2BPGi in detecting liver fibrosis in
Indonesian patients who have treatment naive
Chronic Hepatitis C.

Table 2. Diagnostic Performance of Serum M2BPGi for Evaluating Significant Fibrosis and Cirrhosis.

Fibrosis Stages Cutoff AUC Sen Spe NPV PPV
Significant Fibrosis (=F2) 1.820 0.908 (0.807 — 1.000) 0.93 0.86 0.80 0.95
Cirrhosis (=F4) 3.770 0.893 (0.806 — 0.980) 0.82 0.91 0.77 0.93
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CONCLUSION

Serum M2BPGi was strongly positively
correlated with liver stiffness measurement
and high diagnostic performance to assess
significant fibrosis and cirrhosis. Thus, the level
of serum M2BPGi could be a simple and reliable
diagnostic modality for evaluating liver fibrosis
in treatment naive Indonesian patients with
Chronic Hepatitis C conditions.
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