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ABSTRACT

Liver fibrosis is a complication of chronic hepatitis B. Early detection of liver fibrosis is important for therapy. The
aspartate aminotransferase index (AST)-to-platelet ratio index (APRI) and the fibrosis index based on 4 factors (FIB-4) in
chronic hepatitis B have been widely studied despite the inconsistent results. Research on other serum markers is extensively
carried out, including Gamma-Glutamyl Transpeptidase (GGT)-to-platelet ratio (GPR). Previous studies have shown that the
GPR index was more accurate than APRI and FIB-4. HBeAg status is an indication for therapy. There have not been many
studies on the correlation of serum markers with HBeAg status. This study aimed to determine the correlation of APRI, FIB-4,
and GPR with Fibroscan and HBeAg status in chronic hepatitis B patients. A cross-sectional study was carried out from June
to September 2020 and found 50 chronic hepatitis B patients. Platelet count was measured using a Sysmex XN-1000
hematology device; AST, alanine aminotransferase (ALT), and GGT levels were measured using the Dimension RXL clinical
chemistry device; and the degree of fibrosis was determined using transient elastography (Fibroscan). Spearman correlation
test was used in this study for the correlation analysis. The results showed a significant correlation between APRI, FIB-4 and
GPR indices with Fibroscan (r=0.454, p 0.001; r=0.610, p < 0.001; r=0.540, p < 0.001, respectively). A significant correlation
was found between APRI, FIB-4 and GPR indices with negative (-) HBeAg (r=0.486, p 0.004; r=0.648, p < 0.001; r=0.595,
p < 0.001, respectively). In addition, a significant correlation was found between FIB-4 and positive (+) HBeAg (r=0.499,
p 0.049), but no correlation was found between APRI and GPR with positive (+) HBeAg (r=0.295, p 0,267; r=0.386, p 0.140,

respectively).
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INTRODUCTION

Chronic hepatitis B is a dynamic disease
condition, which may develop into liver fibrosis, liver
cirrhosis, and hepatocellular carcinoma. The decision
to start therapy can reduce the risk of these
complications. Early detection of liver fibrosis is
important for determining therapy. Factors that
influence treatment decisions include HBeAg status,
ALT levels, HBV DNA, and histological tests to
determine the severity of liver fibrosis.!

HBeAg is a marker of viral replication and the
infectious level of chronic hepatitis B. ALT levels > 2x
the upper limit of normal and HBV DNA >20,000
IU/mL on positive (+) HBeAg or > 2,000 IU/mL on
negative (-) HBeAg are the recommended therapy.
The treatment is determined by histological test on
the degree of fibrosis if the patients have normal ALT
levels and positive (+) or negative (-) HBeAg status.’

The gold standard for the determination of the
degree of liver fibrosis is liver biopsy. Liver biopsy is

an invasive procedure with complications of pain,
bleeding, and discomfort for the patient. The
accuracy of the liver biopsy results is determined by
the quality of the tissue sample and expertise in the
interpretation of the results.’

Non-invasive tests for determining the degree of
liver fibrosis have now been developed, including the
use of transient elastography such as Fibroscan and
serum markers. Fibroscan can accurately determine
the degree of liver fibrosis. Its limited availability and
its requirement of the advanced device remain the
disadvantages of this test.

Other non-invasive tests rely on the use of serum
markers such as the APRI and FIB-4 indices under the
WHO guidelines in 2015, especially for areas that do
not have fibroscan facilities. Several research results
show different results and remain controversial.
Research on other serum markers using the GPR
index has been developed to overcome this
problem. The results of a study by Lemoine et al.
showed that GPR can detect liver fibrosis more
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accurately than APRI and FIB-4. There have not been
many studies on the correlation of APRI, FIB-4, and
GPR with the HBeAg status of chronic hepatitis B
patients. This study aimed to determine the
correlation between APRI, FIB-4 and GPR with
Fibroscan and HBeAg status of chronic hepatitis
patients.

METHODS

This research was an analytic observational study
with a cross-sectional design conducted at the
Central Laboratory, Endoscopy and Hepatology Unit
of Dr. Soetomo Hospital, Surabaya from June to
September 2020. Inclusion criteria were patients with
chronic hepatitis B (HBsAg (+) > 6 months) aged > 18
years with complete HBeAg results and FO — F4 score
of fibroscan and signed informed consent. Exclusion
criteria were the coinfection of hepatitis C and HIV,
obesity, and a history of alcohol consumption. AST,
ALT, and GGT levels were measured using the
colorimetric enzymatic method with Dimension RXL,
while platelets count was measured using the
impedance method with Sysmex XN-1000. HBsAg
test was carried out using magnetic particle
chemiluminometric immunoassay method with
ADVIA Centaur XP device. The results of the HBeAg
test were obtained through medical records. The
APRI, FIB-4, and GPR indexes were obtained from the
calculation as follows:

Table 1. Characteristics of research subjects

(AST (IU/L) / AST (upper limit of normal level)

APRI S X 100
Platelet count (10°/L)
Age (years) x AST (IU/L
FIB-4 = (Age )9 ) = X 100
(Platelet count (10°/L) x (ALT (IU/L)
GGT (IU/L) / GGT (upper limit of normal level
GPR=( oL (upp )XIOO

Platelet count (10°/L)

Determination of the degree of fibrosis using
fibroscan showed the following results: FO-F1
(normal/mild): <7.2 kPa, F2 (moderate): 7.2-<9.6 kPa,
F3 (severe): >9.6-12.5 kPa dan F4 (cirrhosis): >12.5 kPa.

Data were analyzed using the Spearman
correlationtestand p < 0.005 was significant.

This study has received approval from the Health
Research Ethics Committee of the Dr. Soetomo
Hospital, Surabaya with number No:
1886/KEPK/I11/2020.

RESULTS AND DISCUSSIONS

There were 50 research subjects who met the
inclusion and exclusion criteria. The average age of
the subject was 45.6+11.8 years with the higher
number of males (62%), 47 subjects have received
therapy, a higher number of negative (-) HBeAg
status (72%), and the fibroscan results showed a
higher number of FO-F1 score (54%). The AST level
was 20-72 IU/L, ALT level was 21-140 IU/L, GGT level
was 13-452 IU/L, and the mean of platelet count was
243.4+91.3x10°/uL (Table 1).

Characteristics

Total (n=50)

Age (years), mean+SD
Gender, n (%)

Male

Female
Bodyweight (kg), mean+SD
BMI (kg/m?), mean+SD
Therapy, n

Treated

Naive
HBeAg, n (%)

Positive

Negative
Hb (g/dL), mean+SD
AST (IU/L), median (range)
ALT (IU/L), median (range)
GGT (IU/L), median (range)
PLT (10°/uL), mean+SD
Degree of fibrosis, n (%)

FO-1

F2

F3

F4

45.6+11.8

31 (62%)
19 (38%)
56.7+4.6
21917

47
3

14 (28%)
36 (72%)
13.94+21

29 (20-72)

41.5 (21-140)

35 (13-452)
24344913

26 (54%)
15 (28%)
1 (4%)
8 (14%)
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There was no significant difference between APRI,
FIB-4, and GPR indexes with the positive (+) and
negative (-) status of HBeAg (Table 2).

A significant correlation was found between the
APRI, FIB-4, and GPR indices with fibroscan
regardless of HBeAg status (Table 3). There was no
significant correlation between APRI and GPR with
fibroscan; however, there was a significant
correlation between FIB-4 and fibroscan in chronic

hepatitis B with (+) HBeAg status (Table 4). A
significant correlation was found between the APRI,
FIB-4, and GPR indices with Fibroscan in the research
subjects with (-) HBeAg status (Table 5).

The mean age of the subjects in this study was
45.6+11.8 years; however, a study by Adriati et al.
found that the mean age of the research subjects was
39.7+11.8 years in Makassar. A study by Dimzova
et al. showed that the mean age of research subjects

Table 2. APRI, FIB-4, and GPR indices based on HBeAg status

L. HBeAg
Characteristics Positive = 16 Negative = 34 P
APRI, median (range) 0.42+0.409 0.47+0.540 0.20
FIB-4, median (range) 0.62 (0.34-9.72) 0.83 (0.24-10.82) 0.58
GPR, median (range) 0.15 (0.06-1) 0.16 (0.05-7.06) 0.35
Degree fibrosis, n(%) 0.31
FO-1 8 (50%) 18 (52.9%)
F2 6 (37.5%) 9 (26.5%)
F3 0 (0%) 1(2.9%)
F4 2 (12.5%) 6 (17.6%)
Table 3. Correlation between APRI, FIB-4, and GPR indices with Fibroscan
Index Fibroscan n =50 Correlation of Coefficient P
APRI Mild (FO-1) 26
Moderate (F2) 15
Severe (F3) 1 0.454 0.001
Cirrhosis (F4) 8
FIB-4 Mild (FO-1) 26
Moderate (F2) 15
Severe (F3) 1 06 < 0.001
Cirrhosis (F4) 8
GPR Mild (FO-1) 26
Moderate (F2) 15
Severe (F3) 1 0.5 < 0.001
Cirrhosis (F4) 8

Table 4. Correlation between APRI, FIB-4, and GPR indices with fibroscan on positive (+) HBeAg status

Index Fibroscan

n=16

Correlation of Coefficient P

APRI Mild (FO-1)
Moderate (F2)
Severe (F3)
Cirrhosis (F4)
Mild (FO-1)
Moderate (F2)
Severe (F3)
Cirrhosis (F4)
Mild (FO-1)
Moderate (F2)
Severe (F3)
Cirrhosis (F4)

FIB-4

GPR

NOOOOONOOO®NOO

0.295 0.267

0.499

0.049

0.386 0.140
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Table 5. Correlation between APRI, FIB-4, and GPR indices with fibroscan on negative (-) HBeAg status

Index Fibroscan n=16

Correlation of Coefficient o]

APRI Mild (FO-1)
Moderate (F2)
Severe (F3)
Cirrhosis (F4)
Mild (FO-1)
Moderate (F2)
Severe (F3)
Cirrhosis (F4)
GPR Mild (FO-1)
Moderate (F2)
Severe (F3)
Cirrhosis (F4)

=
oo

FIB-4

NOOOOONOO®O - O

0.486 0.004

0.648

< 0.001

0.595 < 0.001

was 38.8+10.7 years in the Republic of Macedonia.’
Age in this study was similar to that of the previous
study. The rate of progression of acute to chronic
hepatitis B is mainly determined by the age at the
time of infection. Hepatitis B infection at a younger
age is more likely to develop into chronic hepatitis B.
The progression rate of chronic hepatitis B with
acquired perinatal infection is nearly 90%, 20-50%
for infections acquired at 1-5 years of age, and < 5%
forinfections acquired during adulthood."

Most of the subjects of this study were male
(62%), in accordance with a study by Adrianti et al.
research, which found a higher number (66%) of
male subjects. In addition, a study by Dimzova et al.
found 74% male research subjects and a study by Li
et al. found 65.3% male research subjects in China,
indicating similar results to this study.’® References
suggest that male have more risk factors for hepatitis
B, C, and hepatocellular carcinoma. Hepatocellular
carcinoma due to hepatitis B is more common in
male with a male to female ratio of 1:4 - 1:7.

This study found no subjects with obesity, which
can affect GGT levels and Fibroscan results in this
study.* This study was similar to that of Li et al,, which
involved research subjects with BMI <28 kg/m*."

Almost all patients in this study had received
antiviral therapy, following a study by Li et al. in
Shanghai which found that all study subjects had
been treated. However, this study was different from
the research of Liu et al. and Li et al. in Shanghai.”™
Recent studies have shown that antiviral
administration can suppress the hepatitis B virus and
reduce necroinflammatory activity and improve the
degree of fibrosis. Previous studies have shown that
FIB-4 was unreliable for detecting fibrosis regression
after administration of antiviral therapy. Another
study showed that APRI was not correlated with

regression or progression of fibrosis in hepatitis B
patients treated with Tenofovir."”

Elevated AST levels indicate liver cell destruction
that triggers the release of AST from mitochondria
and liver cell cytoplasm and reduced clearance due
to Bishop's liver fibrosis. ALT levels are a major
marker of liver cell inflammation and are specific for
the cytoplasm of liver cells.” An increase in ALT levels
is a host immune response against hepatocytes
infected with the hepatitis B virus. The higher ALT
levels indicate greater hepatocyte damage due to
increased immune response.” The GGT enzyme is
considered an important parameter to predict the
severity of liver fibrosis and is present in hepatocytes
and biliary tract cells. Elevated GGT levels indicate
damage to hepatocytes due to liver fibrosis. The GPR
index will increase according to the increase in the
degree of fibrosis. GGT enzymes are generally not
elevated in mild chronic hepatitis and inactive
cirrhosis. GGT levels increase > 2 times the upper
limit of the normal level in pre-cirrhotic states.’
Several studies have stated that the cause of
thrombocytopenia in liver disease is due to
splenomegaly, hypersplenism, portal hypertension,
and decreased production of thrombopoietin. A
recent study reported an increased platelet count in
chronic hepatitis B patients with significant degrees
of fibrosis who had received antiviral therapy
showed improvement in liver fibrosis.”

There was no significant difference between the
APRI, FIB-4, and GPR indices in chronic hepatitis B
with positive (+) or negative (-) HBeAg. The APR],
FIB-4, and GPR indices were higher depending on the
severity of fibrosis. World Health Organization
announced APRI and FIB-4 in 2015 as parameters to
detect liver cirrhosis in areas with limited resources.”
The APRI and FIB-4 indices have moderate accuracy
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and sensitivity in chronic hepatitis B-induced
fibrosis.” Lemoine et al. proposed GPR as a more
accurate laboratory marker compared to APRI and
FIB-4 to determine the degree of fibrosis in chronic
hepatitis B patients in West Africa in June 2015.%

The results of the Spearman correlation test
showed that there was a significant correlation
between APRI, FIB-4, and GPR with fibroscan,
indicating that the APRI and FIB-4 indices will
increase along with the increasing degree of fibrosis.

The APRI, FIB-4, and GPR indices showed a
positive correlation with the degree of Metavir
fibrosis (r=0.532, p < 0.001 and r=0.459, p < 0.001;
r=0.475, p < 0.001). APRI, FIB-4, and GPRindices tend
to increase with an increasing degree of liver fibrosis.
A study by Wang et al. showed that APRI and FIB-4
indices were positively correlated with liver biopsy in
determining the degree of fibrosis ((r=0.363,
p<0.001, r=0.447, p < 0.001 and r=0.439, p < 0.001,
respectively).”” Research by Huang et al. showed a
significant correlation between APR], FIB-4, and
GPR indices with fibroscan in identifying the degree
of significant fibrosis, severe fibrosis, and liver
cirrhosis.”® Research by Lee et al. showed that APR,
FIB-4, and GPR indices were significantly correlated
with fibroscan. (r=0.72, p < 0.001; r=0.68, p < 0.001;
r=0.68, p < 0.001, respectively) in chronic hepatitis B
patients and can be used as a marker of the severity
of fibrosis."” Research by Hu et al. showed that APR],
FIB-4, and GPR indices were positively correlated
with the degree of liver fibrosis on liver biopsy p <
0.0120.” A study by Ren et al. study showed that GPR
is a simple serum marker and can predict the
presence of fibrosis.”* A study by Lian et al. showed
that GPR has diagnostic accuracy in predicting
moderate fibrosis, severe fibrosis and cirrhosis.”

The results of this study were different from those
of Kim et al. and Li et al. A study by Kim et al. showed
that APRI and FIB-4 indices were not correlated with
liver biopsy in chronic hepatitis B patients who had
been treated for 240 weeks. This was due to the
differences in subjects and research methods. This
study involved research subjects with an average
history of therapy less than 4 years and used
fibroscan as the test method.” A study by Li et al.
showed that APRI and FIB-4 had a weak correlation
with liver biopsy in determining the degree of
fibrosis in chronic hepatitis B patients (r=0.16,
p < 0.012 and r=0.27, p < 0.001). This was due to
different test methods and the use of more selective
inclusion and exclusion criteria compared to this
study.® The study by Li et al involved research
subjects who had not received antiviral therapy with
ALT levels 2 times the upper limit of normal level and
used liver biopsy as the method to determine the

degree of fibrosis.

A significant correlation was found between the
APRIL, FIB-4, and GPR indices with Fibroscan in
chronic hepatitis B patients with negative (-) HBeAg
status. There was no significant correlation between
APRI and GPR indices with Fibroscan; however, there
was a significant correlation between FIB-4 and
Fibroscan indices in chronic hepatitis B with positive
(+) HBeAg status. In contrast to the study by Liu et al,,
which showed moderate accuracy values of the APRI
index, FIB-4 and GPR indices were able to predict the
degree of fibrosis in chronic hepatitis B with positive
(+) and negative (-) HBeAg.

The progression of fibrosis in chronic hepatitis B
may differ between positive (+) and negative (-)
HBeAg. Chronic hepatitis B patients with positive (+)
HBeAg and normal ALT levels showed mild or no
fibrosis. Contrastingly, moderate-severe fibrosis was
found in those with elevated ALT levels. Chronic
hepatitis B patients with negative (-) HBeAg with
normal ALT levels were in the inactive phase, which
showed improvement of liver cell injury and fibrosis
regression, whereas those with elevated ALT levels
showed significant recurrent liver injury with
recurrent progressive fibrosis.” HBeAg triggers the
activation and proliferation of hepatic stellate cells,
which play an important role in the process of liver
fibrosis. Positive (+) HBeAg indicates the severity of
liver inflammation in chronic hepatitis B.” This study
found no correlation between serum markers on
positive (+) HBeAg and the degree of fibrosis based
on fibroscan. This might be due to normal levels of
AST, ALT, and GGT that will affect the results of the
index. In this situation, it was necessary to perform
other tests to determine the degree of fibrosis such
as fibroscan for therapeutic purposes.

CONCLUSIONS AND SUGGESTIONS

Similar to APRI and FIB-4 indices, the GPR index
can be used as another serum marker to determine
the presence of liver fibrosis, especially in areas
without fibroscan facilities. The APRI, FIB-4, and GPR
indices were unable to detect the presence of fibrosis
in chronic hepatitis B with positive (+) HBeAg in this
study. It was necessary to include the HBV DNA test,
which might affect the correlation results.
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