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_________________________________________________________________________________________________
ABSTRACT--Introduction:
Hepatitis B virus infection is one of the most common health problems in the world. 20% Chronic hepatitis B can can
change into liver fibrosis. The liver is the center of the body's Amino Acids metabolism. Amino acid changes can occur
due to impaired liver function. Fisher's ratio (BCAA/AAA) has become one of the sign of liver fibrosis. This study
wanted to find a relationship between Fischer Ratio values and liver fibrosis in naive chronic hepatitis B patients without
comorbidities.
Method:
The research was conducted from October 2020-May 2021 at DR. Moewardi Hospital, Surakarta, Indonesia. Subjects
were naive chronic hepatitis B patients without comorbidities with a minimum age of 30 years. The study used a crosssectional method. Fischer Ratio values were assessed by spectrophotometry and liver fibrosis was assessed by transient
elastography (fibroscan). A correlation test was conducted to determine the relationship between variables.
Result:
20 patients were included in the study. The average age of the research subjects was 47 ± 10 years. The average Fisher's
ratio value was 2.83 ± 1.16 and the average fibroscan value was 17.31 ± 18.50 kPa. Ratio Fischer had a correlation
with liver fibrosis with r= - 0.571 (p=0.004).
Conclusions:
Ratio Fischer has a negative correlation with liver fibrosis in naive chronic hepatitis B patients without comorbidities.
Keywords--- Hepatitis B, Fisher's ratio, Liver Fibrosis
_________________________________________________________________________________________________

1. INTRODUCTION
Hepatitis B virus infection is still a health problem in the world. It is estimated that one third of this world population has
been contaminated by Hepatitis B Virus. The prevalence of Hepatitis B Virus Patient in Indonesia is estimated Between
4.0 - 20.3% (1,2). Chronic hepatitis B patients without therapy has happened to 8-20% patient, which 20% from this group
could progressed into cirrhosis (3).
The liver is the largest organ and the main metabolic center in the body, investigating the signs of metabolic changes is
very promising in the search for new biomarkers and therapeutic targets (4). Comparison between Branched Chain Amino
Acid (BCAA) and Aromatic Amino Acid (AAA) or Fisher's ratio is generally known to change in patients with cirrhosis
of the liver. The decrease in Fisher's ratio could be found in the cirrhosis patient (5).
In this study, we will look at whether Fisher's ratio is associated with liver fibrosis in naive chronic hepatitis B patients
without comorbidities. Knowing early signs of liver damage by amino acids profile is expected to increase the survival of
patients with chronic hepatitis B infection.
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2. METHODS
This study conducted at DR. Moewardi Hospital, Surakarta, Indonesia Patients who met the criteria were included in the
study in the period October 2020 - May 2021. Cross sectional method was used.
Patients aged at least 30 years who were diagnosed with chronic hepatitis B as evidenced by reactive HBsAg and had no
history of therapy were included in the study. Patients were excluded if they were co-infected with Hepatitis C and HIV,
had decompensated hepatic cirrhosis, had hepatocellular carcinoma or other malignancies, had biliary system disease, had
a BMI > 25 kg/m2 or <18.5 kg/m2, had a history of alcohol consumption, had diabetes other chronic conditions other than
hepatitis B, and were not willing to participate in the study. All subjects who meet the criteria are included in the study
until the specified time limit.
Ratio Fischer value is the ratio between BCAA which consists of valine, leucine, and isoleucine compared to AAA which
consists of phenylalanine, tryptophan and tyrosine. Amino acids were examined using a spectrophotometric method from
the patient's plasma after fasting for at least 8 hours. The fibrosis value was assessed using transient elastography
(fibroscan) in kPa units. The degree of fibrosis F0-F1 was concluded if the fibroscan value was below 7.2 kPa, the degree
of fibrosis was F2 if the fibroscan value was ≥7.2 kPa, the degree of fibrosis was F3 if the value was ≥10.5 kPa, and the
degree of fibrosis was F4 if the value was 18 2 kPa (6). Secondary data such as platelet count, creatinine, ALT, AST,
HBeAg, and HBV DNA in the study were taken from medical record data.
Quantitative variables with normal distribution were tested by ANOVA/F test, quantitative variables with abnormal
distribution were tested by Kruskal-Wallis, and qualitative variables were tested by Chi Square test. Shapiro Wilk test is
used to determine whether the data is normally distributed. The Pearson correlation test was used to assess the correlation
of Ratio Fischer with liver fibrosis when the data distribution was normal, and the Spearman correlation test was used when
the data distribution was not normal. All calculations using SPSS v.22.
This study received ethical clearance from the Health Research Ethics Commission of Dr. Moewardi Hospital with the
number: 1.101/ IX/ HREC/ 2020.

3. RESULT
20 patients were consisting of 55% men and 45% women. The mean age of the subjects was 47 ±10 years. There were 30%
of the patients who had fibrosis degrees F0-F1, 25% F2, 20% F3, and 25% F4. The characteristics of the subject variables
can be seen in table 1. There was no significant difference in the variable characteristics of the research subjects based on
the degree of fibrosis.
Table 1 Description and Results of Variable Analysis of Subject Characteristics Based on the Category of Fibrosis
Degree
Fibrosis Degree
F0-F1
F2
48 ± 9
47 ± 14

F3
48 ± 9

F4
48 ± 10

3 (50,00)

2 (40,00)

2 (50,00)

4 (80,00)

3 (50,00)
240,33 ±
9,05

3 (60,00)
2 (50,00)
1 (20,00)
244,40 ± 12,12 236,75 ± 24,73 198,60 ± 49,82 2,838

0,071

Creatinine (mg/dl)1

0,83 ± 0,14

1,01 ± 0,15

0,88 ± 0,18

0,84 ± 0,17

1,373

0,287

ALT (u/l)1

18,33 ±
8,07

19,40 ± 5,73

22,25 ± 3,50

32,80 ± 21,66 1,525

0,246

Variable
Age (years)1
Sex:3
-

Male
Female
3

Platelet (10 /ul)

1
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Statistic Test
F / X2
P value
0,502
0,984
1,818
0,611
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AST (u/l)2

18,33 ± 8,73

22,60 ± 4,28

23,25 ± 2,50

41,20 ± 31,73 4,179

0,243

HBeAg:3
- Negative
- Positive

4,127

0,248

4 (66,70)
2 (33,30)

2 (40,00)
3 (60,00)

4(100,0)
0,00

4 (80,00)
1 (20,00)

2080,33
± 12,96 ± 15,37 17,81 ± 12,35 15,61 ± 10,53
2,991
2414,77 million million
million
million

0,062

HBV-DNA (IU/ml)1

Note: *Significant at a significance level of 5 percent (P < 0.05)
**Significant at a significance level of 1 percent (p < 0.01).
1Quantitative variables with normal distribution were tested by ANOVA/F test with F test statistic.
2Quantitative variables with abnormal distribution were tested by Kruskal-Wallis test with X2 test statistic.
3Qualitative variables with Chi Square test with X2 test statistic.
To see the difference in the average Fischer Ratio value based on the degree of fibrosis, an ANOVA test was carried out,
the following results were obtained:
Table 2 Description and Results of ANOVA Variable BTR, and Fibrosis Value
Fibrosis Degree
F0-F1
F2
F3
F4
3,43 ±
3,49 ±
2,47 ±
1,73 ±
BTR
1,18
1,19
0,31
0,65
Keterangan : *Significant at a significance level of 5 percent (P < 0.05)
**Significant at a significance level of 1 percent (p < 0.01).
Variable

Statistic test
F
P value
3,995

0,027**

To find the correlation between Fisher's ratio and fibrosis, the Pearson correlation test was carried out after it was stated
that the data were normally distributed using the Shapiro Wilk test. Based on the results of the correlation test Fisher's ratio
has a negative correlation with liver fibrosis with a value of r = -0.571 and p = 0.004.

4. DISCUSSION
The Fisher's ratio value was lower with increasing fibrosis, in this study a negative correlation was found with r = -0.571
and p = 0.004 values. The average Fisher's ratio value for F2 was 3,49 ± 1,19 and for F4 was 1,73 ± 0,65. The term of
significant fibrosis defined when fibroscan above 7.2 kPa or ≥ F2 (7).
A previous study in China on 147 patients with liver cirrhosis without amino acids therapy various etiologies including
hepatitis B showed a significant relationship between Fischer’s ratio, BTR values and Hepatitis B patient. When compared
with the control group (HDs), the concentration of AAA and Tyr from patients with HBV infection showed significant
differences (p<0.05 or 0.01), with the exception of the CHB-m group (p>0.05). Furthermore, a significant decrease (p<0.05
or 0.01) was recorded when the BCAA concentration, the BCAA/AAA ratio, and the BTR from patients with various
clinical stages of HBV infection (AHB, CHB-m, CHB-h, LC, and CSHB) were compared with those of the HD group.
Moreover, the BCAA/AAA ratio and the BTR were most significantly decreased in the CSHB group (p<0.001) (8).
In liver damage, catabolism occurs in peripheral tissues, 30-40% of the body's energy is obtained through BCAA oxidation
and gluconeogenesis. The use of BCAAs will cause a decrease in BCAA levels in the blood if the intake is not good (9).
Loss of hepatocytes will cause an increase in ammonia metabolism in muscles and cause the use of BCAAs to convert
ammonia and glutamate to glutamine to increase (10). Both of these things can lower BCAA levels.
Impaired metabolism of AAA in liver damage also occurs. Proteolysis increases phenylalanine levels and increased
hydroxylation of phenylalanine outside liver cells causes tyrosine levels to increase. The reduced clearance of amino acids
in the splanchnic space also causes an increase in tyrosine levels (11).
From the explanation above, it can be concluded that in conditions of chronic liver disease, BCAA levels will decrease
along with the progression of liver disease.
BCAAs will enter the cytosol and are converted by the branched-chain amino acid aminotransferase (BCAT) enzyme to
become compounds that can enter the mitochondria and have a role in the energy formation process through the
tricarboxylic acid (TCA) cycle (12). Tyrosine will undergo catabolism into acetoacetate which will then enter the TCA
cycle to produce adenosine triphosphate (ATP) (11). Under conditions of liver cell damage, the formation of tyrosine from
phenylalanine in liver cells will decrease (9). In chronic hepatitis B, mitochondrial dysfunction also occurs, the low
functional ability of cyclooxygenase III (COX III) blocks proton transfer and causes the accumulation of electrons and
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oxygen molecules so that ATP synthesis is reduced and reactive oxygen species (ROS) production is increased. The
absence of ATP increases hepatocyte apoptosis (13). From this description, it is possible to conclude that the reduced
hepatocyte ATP formation due to low BCAA levels and reduced tyrosine production due to reduced phenylalanine
hydroxylation in the liver can exacerbate mitochondrial dysfunction that has already occurred so that the speed of
hepatocyte apoptosis can increase.
Our study has several limitations. This study has a small sample size so that the power of the study is not large, some data
are taken only based on medical records so secondary data may be missing.
In conclusion, this study shows that there has been a decrease in Fischer’s Ratio in chronic hepatitis B patients even though
the patient has not been diagnosed with decompensated hepatic cirrhosis, this finding can be the basis for other studies that
want to use Fischer’s Ratio as a predictor of early fibrosis or as a therapeutic target to slow disease progression in chronic
hepatitis B patients.
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