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ABSTRACT
Submitted: 2020-09-25 Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections remain a
Accepted : 2022-05-12 significant health burden in the world, which is mainly attributed to patients

who develop chronic hepatitis, liver cirrhosis, and hepatocellular carcinoma
(HCC). The epidemiology of hepatitis Band Cin Surakarta, Central Java Province,
Indonesia has never been reported. This study aimed to investigate the
demographic, clinical, and laboratory characteristics of patients with hepatitis
B and C who were admitted to Dr. Moewardi General Hospital, Surakarta in
2019. The medical records of patients with hepatitis B (n=94) and hepatitis C
(n=75) were examined, and the data were analyzed using the chi-square and
Mann-Whitney tests. The patients with hepatitis C were generally older, more
likely to develop jaundice and ascites, and had higher levels of serum urea,
creatinine, AST, and total bilirubin compared to those with hepatitis B. In
conclusion, patients with HCV infection had worse clinical presentation and
laboratory profiles than those with HBV infection. However, further research
is needed on a wider scale to confirm this result.

ABSTRAK

Infeksi virus hepatitis B (HBV) dan C (HCV) masih merupakan beban kesehatan
yangsignifikan bagi dunia terutama pada pasien yang penyakitnya berkembang
menjadi hepatitis kronis, sirosis hati, dan karsinoma hepatoseluler (HCC).
Epidemiologi hepatitis B dan C di Surakarta, Provinsi Jawa Tengah, Indonesia
belum pernah dilaporkan sebelumnya. Penelitian ini bertujuan untuk
menganalisis karakteristik demografrik, klinik, dan laboratorik dari pasien
hepatitis B dan C yang dirawat inap di RS Dr. Moewardi pada tahun 2019. Data
diperoleh dari rekam medis pasien dengan hepatitis B (n=94) dan hepatitis C
(n=75) dan dianalisis menggunakan uji chi-square dan uji Mann Whitney. Pada
pasien dengan hepatitis C ditemukan rerata usia yang lebih tua, jumlah kasus

Keywords: dengan ikterik dan ascites yang lebih banyak, serta kadar ureum, kreatinin,
hepatitis B; SGOT dan bilirubin total di serum yang lebih tinggi dibandingkan pada pasien
hepatitis C; dengan hepatitis B. Berdasarkan hasil penelitian tersebut, dapat disimpulkan
HBV; bahwa infeksi HCV berhubungan dengan derajat penyakit yang lebih berat
HCV; dibandingkan infeksi HBV. Namun demikian, perlu penelitian lebih lanjut
epidemiology dalam skala yang lebih luas untuk mengkonfirmasi hasil ini.
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INTRODUCTION

Hepatitis B virus (HBV) and hepatitis
C virus (HCV) infections are common
in the world. It is estimated that there
are 2 billion people have been infected
by HBV and currently 257 million
people live with chronic HBV infection.!
Meanwhile, there are 71 million people
infected with HCV in the world and 2.3
million people of them are co-infected
with HIV.?2 Altogether, hepatitis B and C
had caused 1.2 million deaths as a result
of acute and chronic infections and their
complications.?

The prevalence of HBV is classified
as moderate to high in Indonesia,
ranging from 2.5% to 10% of the general
population, depending on which region
of the country.* In Central Java Province,
for instance, the prevalence of HBV
infection is moderate; i.e., 6-7% of the
population. Fortunately, Indonesia has
a fairly low prevalence rate of anti HCV
antibodies; i.e., around 0.8%. Thus, it
can be estimated that the prevalence of
HCV infection is much lower than that of
HBV.S

Hepatitis B and C are a global health
burden since these diseases may develop
into more severe liver diseases, such
as chronic hepatitis, cirrhosis of the
liver, hepatocellular carcinoma (HCC),
and liver failure. Each spectrum of the
disease has its characteristics that can
serve to assess disease progression.®

During the development of HBV and
HCV infection, many metabolic processes
are disturbed and these can be detected
in the physical examination as well as
the results of laboratory investigation.
The clinical manifestations of the disease
that are associated with impaired liver
function include jaundice of the skin
and sclera, dark urine, and ascites. A
blood test is often necessary to evaluate
the disease progression by monitoring
the increased levels of serum glutamic
pyruvic transaminase (SGPT) and serum
glutamic oxaloacetic transaminase
(SGOT).” The differences in clinical
manifestations as well as laboratory
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profiles among patients with hepatitis B
and hepatitis C may provide important
information for monitoring disease
progression as well as predicting the
outcomes. Some knowledge of the local
disease burden is important to develop
an effective strategy for infection
control and management of hepatitis B
and C. This study aimed to describe the
epidemiology of hepatitis B and hepatitis
C in Surakarta, Central Java Province,
Indonesia. Furthermore, the clinical and
laboratory characteristics of the patients
would be further evaluated.

MATERIALS AND METHODS
Design and subjects

Itwasananalyticobservational study
with a cross-sectional design, conducted
from January to March 2020. Data were
collected from patients who had the
diagnosis of hepatitis B or hepatitis C and
were admitted to Dr. Moewardi Hospital,
Surakarta in 2019. Dr. Moewardi General
Hospital is the main referral hospital in
Central Java Province, Indonesia. The
hospital is well equipped with a clinic of
gastroenterohepatology and endoscopy
facilities. The diagnosis of hepatitis
B was confirmed by HBsAg serology
whereas hepatitis C was confirmed by
the presence of anti-HCV antibody and
HCV RNA.

Procedure

Astheinitial search ofthe records, we
employed the international classification
of diseases 10 (ICD-10) Verison 2019 and
the search codes were B18.1 for “chronic
viral hepatitis B without delta-agent”
and B18.2 “for chronic viral hepatitis
C”. After the medical records were
collected, the records of patients who
had comorbidities that could affect liver
function were excluded; such as those
with a history of alcohol consumption
and those taking hepatotoxic drugs.
Records with incomplete data were
also excluded as well as those with



HBV and HCV coinfection. The search
enabled researchers to identify patients
with HBV or HCV-associated cirrhosis
and hepatocellular carcinoma and
automatically excluded hepatitis D
infection. The data collected include
demographic characteristics (i.e.,
patients’ age, gender, and address), the
presence of clinical manifestations (i.e.,
jaundice, nausea, vomiting, abdominal
pain, ascites, dark urine, and oedema),
andtheresultsoflaboratoryinvestigation
(i.e., the levels of serum SGPT, SGOT,
urea, creatinine, and total bilirubin.

Statistical analysis

Data were analyzed using the IBM
SPSS software version 22.0 (IBM Corp.,
Armonk, NY, USA). The differences
between groups were analyzed by
using the chi-square test and the Mann-
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Whitney test and the results were
considered statistically significant if the
p-value is less than 0.05 (p<0.05).

RESULTS

A total of 94 cases of hepatitis B and
75 cases of hepatitis C who were treated
at Dr. Moewardi Hospital during the
period of 2019 were evaluated. TABLE
1 shows that on average, patients with
hepatitis C were older than those with
hepatitis B. Patients with hepatitis Bwere
mostly from Karanganyar district whilst
hepatitis C cases were more prevalent
in Surakarta district. Both hepatitis B
and C sufferers were male predominant,
accounting for around two-thirds of the
total cases. TABLE 2 shows that patients
with hepatitis C had a higher incidence
of jaundice, dark urine, and ascites
compared to those with hepatitis B.

TABLE 1. Demographic characteristics of patients with Hepatitis
B (n=94) and C (n=75) at Dr. Moewardi General Hospital

Hepatitis B

Hepatitis C

Variable [n (%)] [n (%)] P
Age (mean+SD years) 49.79+13.30 58.91+14.05 0.000*
«21-30 8(8.5) 22.7

e 31-40 12 (12.8) 9(12.0)

e 41-50 27 (28.7) 7(9.3)

¢ 51-60 31(33.0) 22 (29.3)

¢ 61-70 8(8.5) 16 (21.3)

¢ >70 8(8.5) 19 (25.3)
Address

e Surakarta 12 (12.8) 22 (29.3)

e Sragen 19 (20.2) 8 (10.7)

o Karanganyar 25 (26.6) 12 (16.0)

« Sukoharjo 13 (13.8) 13(17.3)

» Wonogiri 4(4.3) 6 (8.0) 0.79
« Boyolali 7 (7.4) 6 (8.0)

o Klaten 1(1.1) 22.7

« Yogyakarta 22.1) 22.7

« East Java 11 (11.7) 4(5.3)

Sex

« Male 62 (66.0) 49 (65.3)

0.932

« Female 32 (34.0) 26 (34.7)

*Statistically significant (p <0.05)
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TABLE 2. Clinical characteristics of patients with
Hepatitis B (n=94) and C (n=75) at Dr.
Moewardi General Hospital

e AR semec

Jaundice 25 (26.6) 34 (45.3) 0.011*
Nausea 33(35.1) 37 (49.3) 0.062
Vomiting 33(35.1) 22(29.3) 0.426
Abdominal pain 54 (57.4) 34 (45.3) 0.117
Ascites 18 (19.1) 26 (34.7) 0.022*
Dark urine 2(2.1) 10 (13.3) 0.005*
Oedema 4 (4.3) 4 (5.3) 0.743

*Statistically significant (p <0.05).

The results of laboratory
investigations were shown in TABLE 3.
Patients with hepatitis C had significantly
higher levels of serum urea, creatinine,
SGOT, and total bilirubin. In contrast,

the levels of hemoglobin, hematocrit,

thrombocyte,

and

erythrocyte in

hepatitis B cases were significantly
higher than that in hepatitis C.

TABLE 3. Laboratory characteristics of patients with Hepatitis B
(n=94) and C (n=75) at Dr. Moewardi General Hospital

Variabel Hepatitis B Hepatitis C p
Urea (mg/dL) 40.84+46.41 71.36+74.82 0.000*
Creatinine (U/L) 1.49+3.07 2.34+4.18 0.023*
SGPT (U/L) 64.35+84.43 60.49+59.46 0.499
SGOT (U/L) 86.03+101.55 115.33£118.95  0.036*
De Ritis Ratio 1.67+1.29 1.98+1.21 0.006*
o<1 25 8 0.009*
o >1 69 67

Total bilirubin (mg/dL) 2.45+4.77 5.53+10.25 0.001*
Hemoglobin (g/dL) 13.47+£15.98 10.10£2.51 0.000*
Hematocrit (%) 35.92+8.52 30.47+8.21 0.000*
Leucocyte (10%/ul) 7.59+5.56 8.69+7.62 0.528
Thrombocyte (103/ulL) 193.96+99.78 168.99+127.87  0.009*
Erythrocyte (million/ul)  4.10+£1.02 3.42+0.86 0.000*

*Statistically significant (p <0.05)

We calculated the De Ritis ratio;
i.e., the ratio between the serum levels
of SGPT and SGOT (SGPT/SGOT). Most
patients in this study had the De Ritis
ratio with a value of >1, indicating
chronic infection that leads to cirrhosis.?
We found that hepatitis C patients had
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a significantly higher mean of De Ritis
ratio than those with hepatitis B.

DISCUSSION

HBV and HCV infection may develop
into a chronic infection and severe



complication such as liver cirrhosis
and HCC.>®* The clinical manifestations
of hepatitis B and C can be different
depending on the phase of the disease
and the viral respective characteristics.’
In this study, we analyzed demographic,
clinical, and laboratory characteristics
of patients who had been admitted to
a tertiary hospital in Indonesia with
hepatitis B and C, irrespective of the
stage of the disease.

We found that the sufferers of
hepatitis B and hepatitis C were male
predominant. This phenomenon is likely
due to hormonal differences between
males and females. It is important to note
thattheliverisasexuallydimorphicorgan
that expresses androgen and estrogen
receptors. In hepatitis B, androgen can
increase serum HBsAg levels whereas an
increase in estrogen will reduce serum
HBV DNA levels. Hepatitis B viral protein,
the HBx protein, can increase the activity
of androgen receptors, causing the
development of more progressive HBV
in males.? In hepatitis C, a previous study
has reported that women tend to have a
spontaneous clearance of HCV.%

Patients with hepatitis C are on
average older than those with hepatitis
B. This may be attributed to two factors:
the virus’ mode of transmission and
the pathogenesis of the disease. Most
HCV infections occur in adults, mainly
acquired during blood transfusions
or associated with risky lifestyles.
In contrast, HBV infection is mostly
transmitted vertically so that infection is
initiated at an early ages.!!

Pathogenically, there are differences
in how HBV and HCV infection develop
into HCC. HBV infection can develop
into HCC in three ways: chronic
necroinflammation, combining HBV
DNA with hepatocyte DNA, and the
influence of HBV proteins, such as
HBx.'2 Chronic inflammation of hepatitis
causes a continuous cycle of necrosis-
inflammation-regeneration. This
continuous proliferation of hepatocytes
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is likely to cause epigenetic changes,
oncogenic mutations, and telomere
shortening. The integration of viral
DNA with hepatocyte DNA causes
changes in the genetic structure of
the host DNA thereby increasing the
hepatocarcinogenesis  process. HBx
protein can alter the expression of
growth-stimulating genes. This process
causes an acceleration of tumor
formation. HBX can accelerate tumor
formation by promoting the proliferation
of “altered cells”. Furthermore, HBx acts
as a cofactor in the hepatocarcinogenesis
process.’* In contrast with HBYV, the
development of HCC in HCV infection
is mainly due to chronic inflammation.
Moreover, HCV is an RNA virus so there
is no merger between the virus and the
host genome. This condition causes a
longer process in developing HCC in HCV
infection.'*15

The study of clinical characteristics
shows that there are significant
differences in the prevalence of ascites,
darkurine, and jaundice among hepatitis
B and C cases. It has been known that
ascites can appear only in chronic
hepatitis B and C while dark urine and
jaundice usually appear in both acute
and chronic hepatitis. Ascites develops
as a result of portal hypertension in
patients with cirrhosis of the liver whilst
dark urine and jaundice are caused by
hyperbilirubinemia.?®

HBV and HCV infection causes
damage to the hepatocytes which results
in disruption of bilirubin excretion.
Disruption excretion of bilirubin leads
to retention of bilirubin in the blood
resulting in jaundice. The conjugated
bilirubin in the blood is finally excreted
through wurine causing dark-colored
urine.”” Our study found that patients
with hepatitis C had a higher level of total
bilirubin in their serum compared with
those who had hepatitis B (p = 0.017).

Levels of serum urea and creatinine
are indicators of kidney health and
increased levels of urea and creatinine
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are associated with kidney damage.®
In this study, we found that the levels
of serum wurea and creatinine in
hepatitis C were higher than that in
hepatitis B (p <0.05), indicating a worse
renal dysfunction in hepatitis C. Liver
cirrhosis, which is more common in
hepatitis C, can facilitate kidney damage
due to portal hypertension.* In addition,
chronic hepatitis C triggers an immune
reaction that attacks the Kkidneys
resulting  in glomerulonephritis.?
Treatment of hepatitis C may also
decrease kidney function. Sofosbuvir
is thought to have a nephrotoxic effect
on the kidneys, although this opinion
is still being debated.?? Nevertheless,
patients with kidney disease requiring
hemodialysis can be the source of HBV
and HCV transmission.?? A previous study
conducted in Yogyakarta, Indonesia
found that the prevalence of HBV and
HCV in hemodialysis patients was 24.2%
and 83.2%, respectively. %

The study found that the levels of
serum SGPT and SGOT, as well as total
bilirubin, were higher in hepatitis C
than those in hepatitis B, confirming
the results of previous studies.?** In
particular, a significant increase in
SGOT levels is associated with a higher
degree of liver inflammation and
damage among patients with hepatitis
C. However, the exact mechanism by
which HCV causes more damage to the
liver is not known with certainty. On
average, our study participants had the
De Ritis ratio values of >1. An increase in
the De Ritis ratio value of >1 is associated
with the progression of fibrosis to
cirrhosis although this assessment has
poor sensitivity.® A combination of De
Ritis ratio values with the results of a
platelet count of <150.000/mm3 and
prothrombin time test provides a better
sensitivity in predicting the development
of chirrosis.?

This study implies that public health
measures should be taken to reduce the
prevalence of hepatitis B and hepatitis
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C in Surakarta as well as to prevent
further transmission of HBV and HCV
in the population. In clinical practice,
close monitoring should be carefully
and regularly performed particularly
for patients with HCV infection as it can
rapidly deteriorate patients’ health dueto
the disease itself and the medication. The
results of liver and renal function tests
can serve as key indicators in monitoring
disease progression and evaluating
therapy. In more-advanced laboratory
settings, molecular studies should be
performed to identify high-circulating
viral genotypes in the community as
well as genetic polymorphism of the
patients. Such studies are important
for portraying HBV and HCV molecular
epidemiology as well as analyzing the
complex correlation between the agent,
host, disease, and therapeutic responses.

CONCLUSION

The patients with HCV infection
are more often presenting with worse
disease progression than those with HBV
infection. Further research is needed
on a broader scale to confirm this
phenomenon.

ACKNOWLEDGEMENTS

We thank dr. Maryani, a clinical
microbiologist at Universitas Sebelas
Maret Hospital who has kindly reviewed
the research protocol. We are also
grateful to the staff of the medical
records department of Dr. Moewardi
General Hospital who has helped with
data collection.

REFERENCES

1. Muljono DH. Epidemiology of
hepatitis B and C in Republic
of Indonesia. Euroasian ]
Hepatogastroenterol 2017; 7(1):55-9.
https://doi.org/10.5005/jp-journals-
10018-1212World Health



World Health Organization.
Hepatitis C [Internet]. WHO 2020
[cited 31 August 2020]. Available
from:  https://www.who.int/news-
room/fact-sheets/detail/hepatitis-c
Sinn DH, Cho EJ, Kim JH, Kim DY,
Kim Y], Choi MS. Current status and
strategies for viral hepatitis control
in Korea. Clin Mol Hepatol 2017;
23(3):189-95.
https://doi.org/10.3350/cmh.2017.0033
Yano Y. Hepatitis B virus infection
in Indonesia. World ] Gastroenterol
2015; 21(38):10714-20.
https://dx.doi.org/10.3748/wjg.v21.
138.10714

Wait S, Kell E, Hamid S, Muljono D,
Sollano J, Mohamed R et al. Hepatitis
B and hepatitis C in southeast
and southern Asia: Challenges for
governments. Lancet Gastroenterol
Hepatol 2016; 1(3):248-55.
https://doi.org/10.1016/S2468-
1253(16)30031-0

Chen T, He Y, Liu X, Yan Z, Wang K,
Liu H, et al. Nucleoside analogues
improve the short-term and long-
term prognosis of patients with
hepatitis B virus-related acute-on-
chronic liver failure. Clin Exp Med
2011; 12(3):159-64.
http://dx.doi.org/10.1007/s10238-
011-0160-7

Ansaldi F, Orsi A, Sticchi L, Bruzzone
B,IcardiG.HepatitisCvirusinthenew
era: perspectives in epidemiology,

prevention, diagnostics and
predictors of response to therapy.
World ]  Gastroenterol 2014;

20(29):9633-52.
https://doi.org/10.3748/wjg.v20.129.9633
Botros M, Sikaris KA. The de Ritis
ratio: the test of time. Clin Biochem
Rev 2013; 34(3):117-30.

Kolou M, Katawa G, Salou M, Gozo-
Akakpo KS, Dossim S, Kwarteng A,
et al. High prevalence of hepatitis
B virus infection in the age range of
20-39 years old individuals in Lome.
Open Virol J 2017; 11(1):1-7.

10.

11.

12.

13.

14.

15.

16.

17.

Adji BASL, et al., Characteristics of patients with...

h tt p s / [/ d o 1
0rg/10.2174/1874357901710011001
Simoes P, Asaad A, Abed ], Engelson
ES, Kotler DP. Effect of gender on the
Response to hepatitis C treatment in
an inner-city population. Women’s
Health Issues 2015; 25(3):289-93.
https://doi.org/10.1016/j.whi.2015.02.008
The Korean Association for the Study
of the Liver. KASL clinical practice
guidelines: Management of hepatitis
C. Clin Mol Hepatol 2014; 20(2):89-
136.
https://doi.org/10.3350/cmh.2014.20.2.89
Hiotis SP, Rahbari NN, Villanueva
GA, Klegar E, Luan W, Wang Q, et al.
Hepatitis B vs. hepatitis C infection
on viral hepatitis-associated
hepatocellular carcinoma. BMC
Gastroenterol 2012; 12:64.
https://doi.org/10.1186/1471-230x-12-64
Mani SKK, Andrisani O. Hepatitis
B virus-associated hepatocellular
carcinoma and hepatic cancer stem
cells. Genes 2018; 9(3):137.
https://doi.org/10.3390/genes9030137
Sinn DH, Gwak G, Cho ], Paik SW,
Yoo BC. Comparison of -clinical
manifestations and outcomes
between  hepatitis B  virus-
and hepatitis C virus-related
hepatocellular carcinoma: analysis
of a nationwide cohort. PLoS One
2015; 10(1):e0116652.
https://doi.org/10.1371/journal.
pone.0112184

Goossens N, Hoshida Y. Hepatitis
C virus-induced hepatocellular
carcinoma. Clin Mol Hepatol 2015;
21(2):105-14.
https://doi.org/10.3350/
c¢mh.2015.21.2.105

Muhie OA. Causes and clinical
profiles of ascites at University
of Gondar Hospital, Northwest
Ethiopia: Institution-based cross-
sectional study. Can ] Gastroenterol
Hepatol 2019; 2019:5958032.
https://doi.org/10.1155/2019/5958032
Shah R, John S. Cholestatic jaundice.

270



] Med Sci, Volume 54, Number 3, 2022 July: 264-271

18.

19.

20.

21.

271

In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing;
2022 Jan.
https://www.ncbi.nlm.nih.gov/
books/NBK482279/

Seki M, Nakayama M, Sakoh T,
Yoshitomi R, Fukui A, Katafuchi
E, et al. Blood urea nitrogen is
independently associated with renal
outcomes in Japanese patients with
stage 3-5 chronic kidney disease:
a prospective observational study.
BMC Nephrol 2019; 20(1):115.
https://doi.org/10.1186/s12882-019-1306-1
Bucsics T, Krones E. Renal
dysfunction in cirrhosis: acute
kidney injury and the hepatorenal
syndrome. Gastroenterol Rep 2017,
5(2):127-37.
https://doi.org/10.1093/gastro/gox009
Azmi AN, Tan S, Mohamed R.
Hepatitis C and kidney disease:
An overview and approach to
management. World ] Hepatol 2015;
7(1):78-92.
https://doi.org/10.4254/wjh.v7.i11.78
Dashti-Khavidaki S, Khalili H, Nasiri-
Toosi M. Potential nephrotoxicity
of sofosbuvir-based treatment in
patients infected with hepatitis C
virus: a review on incidence, type
and risk factors. Expert Rev Clin
Pharmacol 2018; 11(5):525-9.

22.

23.

24.

25.

26.

https://doi.org/10.1080/17512433.201
8.1451327

Goel A, Bhadauria D, Aggarwal
R. Hepatitis C virus infection and
chronic renal disease: A review.
Indian ] Gastroenterol 2018;
37(6):492-503.
https://doi.org/10.1007/s12664-018-0920-3
Rinonce H, Yano Y, Utsumi T,
Heriyanto D, Anggorowati N,
Widasari D, et al. Hepatitis B and C
virus infection among hemodialysis
patients in Yogyakarta, Indonesia:
Prevalence and molecular evidence
for nosocomial transmission. ] Med
Virol 2013; 85(8):1348-61.
https://doi.org/10.1002/jmv.23581
Mastoi A. Metabolic investigations in
patients with hepatitis Band C. World
] Gastroenterol 2010; 16(5):603-7.
https://doi.org/10.3748/wjg.v16.i5.603
Shahid M, Idrees M, Nasir B, Raja
A, Raza S, Amin I, et al. Correlation
of biochemical markers and HCV
RNA titers with fibrosis stages and
grades in chronic HCV-3a patients.
Eur ] Gastroenterol Hepatol 2014;
26(7):788-94.
https://doi.org/10.1097/
MEG.0000000000000109

Hall P, Cash ]J. What is the real
function of the liver ‘function’ tests?.
Ulster Med ] 2012; 81(1):30-6.



