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Abstract

Viral hepatitis is a global health problem. The risk of hepatitis B infection increases due to 95%
transmission during pregnancy and 5% intra-uterine period. Infection in early life has a 90% risk of
becoming chronic liver disease. There have not been many studies that suggest the profile of liver function
test, serology and demographic status of children with hepatitis B diagnosis. This study aims to determine
the profile of liver function test, serology and demographic status of children patients at RSUD Dr
Soetomo Surabaya diagnosed with hepatitis B and comorbidities. This study used an operational
descriptive method and total sampling technique of 21 child patients, 14 males (66.66%), 7 females
(33.33%) and an average age of 9.7 years (9 months-17 years). Normality test results showed normal
distribution of albumin (p=0.832), and abnormal bilirubin (p=0.004), total bilirubin (p=0.004), SGOT
(p=0.000) and SGPT (p=0.000). Mean albumin was 3.58 g/dL (2.06-4.91), median SGOT 86 u/L (2-832),
median SGPT 56 u/L (18-356), median total bilirubin 2.56 mg/dL (0.45-12.67) and median recruited
bilirubin 1.54 mg/dL (0.10-9.94). SGOT and SGPT were found to be increased in 17 patients (80.95%) and
12 patients (57.14%) and albumin was found to be decreased in 7 patients (33.33%). Increased SGPT in 2
patients without comorbidities and 10 patients with comorbidities. decreased albumin was not found in
pediatric patients without comorbidities and in pediatric patients with comorbidities found decreased
albumin levels and increased levels of direc bilirubin and total bilirubin influenced by comorbidities at Dr.

Soetomo Surabaya Hospital.
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1. Introduction

Viral hepatitis causes health problems globally. WHO estimates by 2019 that 296 million
individuals will be living with chronic hepatitis B infection with 1.5 million new infections each year,
leading to 820,000 deaths, mostly due to cirrhosis and hepatocellular carcinoma (WHO, 2022). 75% of the
global population affected by HBV is from Southeast Asia and the Western Pacific (Zhang et al., 2019).
Globally, hepatitis B cases are highest in Southeast Asia and Sub-Saharan Africa, and lowest in high-
income countries (Schollmeier et al., 2023). It is predicted that each year there are up to 2 million new
infections in children younger than 5 years of age. Most infected children are infected during the birth
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period through vertical transmission or during childhood through horizontal transmission (Stinco et al.,
2021). There is a lack of information on HBV prevalence in Indonesia due to an insufficient disease
surveillance system, unreporting of acute and chronic infections, geographical barriers when collecting
data on 250 million people across more than 17,000 islands; limited HBV testing facilities lead to many
undiagnosed individuals (Dakl & Alnuaimy, 2020).

The first rate of chronic infection is highly variable from > 6 per cent in Africa and the Western
Pacific islands to < 1 per cent in the United States. With a large number of chronic infected individuals,
the infection spreads easily from parent to child, playmates or exposure to blood or body fluids from
infected individuals (Scheifele, 2019). Among infected individuals, 15% to 40% are at risk of developing
liver cirrhosis, liver failure and hepatocellular carcinoma (Pronaocitro et al., 2017).

Indonesia is one of the country most often exposed to hepatitis B. Transmission of hepatitis B
usually occurs vertically, from mother to child. The risk of developing chronic hepatitis B increases as
95% of transmission occurs during pregnancy, while 5% is during the intrauterine period (Lestari et al.,
2023). HBV infection in early life has a 90% risk of becoming chronic hepatitis B compared to infection
in adulthood. Chronic infection in young adults is only 1% to 2%. This is an increase from the prevalence
in 2007. The most common infection was HBV at 21.8% (Rasmiatin et al., 2023).

HBsAg and Anti-HBs are viral surface antigens derived from envelope proteins. HBsAg positive
is a characteristic of hepatitis B virus infection, which is detected 1-10 weeks after exposure or 1-6 weeks
before symptoms appear as well as elevated alanine aminotransferase (ALT). Infant HBV infection is
through mother-to-child transmission, with an HBsAg-seropositive rate in pregnant women of 12.5%.
Mothers with high DNA load and Hepatitis B e Antigen (HbeAg) positivity are at risk of HBV-positive
infants (Peng et al., 2019).

The Advisory Committee on Immunisation Practices (ACIP) recommends hepatitis B surface
antigen (HBsAg) testing for all pregnant women and testing HBsAg-positive pregnant women with
hepatitis B virus deoxyribonucleic acid (Schillie et al., 2018). The prevalence of concurrent HBsAg and
anti-HBs is low at 1.2%, with some anti-HBs disappearing after the treatment period. The co-existence of
HBsAg and anti-HBs, do not identify a specific phenotype of chronic hepatitis B, and do not affect clinical
outcomes (Lee et al., 2020).

Given the high prevalence of chronic HBV in mothers, HBV vaccination of newborns within the
first 24 hours after birth should be included in current immunisation schedules, and the use of TDF-based
ART regimens in combination with lamivudine or emtricitabine is recommended during pregnancy
(Yendewa et al., 2021). In 1849 children tested, 25 were HBsAg positive with a HBsAg positive rate of
1.35%, 92% or 23 children were born to HBeAg positive mothers (Jiang et al., 2021).

There have been not many studies that propose the Profile of liver function test, serology and
demographic status of children diagnosed with hepatitis B at RSUD Dr. Soetomo so that this research will
help the hospital in obtaining these data based on the above problems, the researcher is interested in
knowing the Profile of liver function test, serology and demographic status of children at RSUD Dr.
Soetomo Surabaya diagnosed with hepatitis B and comorbidities.

2. Method

This study used a descriptive observational research design with secondary data in the form of
medical records of hepatitis B children with accompanying diseases aged <17 years of inpatient and
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outpatient care at RSUD Dr Soetomo from 2019 to May 2023.

There were 21 children diagnosed with hepatitis B and its associated comorbidities. Data on
patient characteristics were collected, such as gender and age. The age category was divided into 3 groups,
which were 1 month -1 year old, 2-10 years old, 11-17 years old. The results of liver function test,
serology and patient outcomes were collected.

3. Result
Tabel 1 Demographics of Children's Patients by Age

Age Category Frequency (n) Presentage (%0) Min Max Mean (Std.def)
1 month - 1 year 1 48
2-10 years 9 42.9 0.75 17 9.70 (5.69)
11-17 years 11 52.4
Total 21 100

Table 1 describes the number of samples by age. Categorised as under 1 year with a percentage
of 4.8%, 2-10 years with a percentage of 42.9% and 11-17 years 52.4%. The mean age of children with
hepatitis B and its accompanying diseases was 9.7 years with the youngest age at 9 months and the oldest
age at 17 years.

Tabel 2 Demographics of Children's Patients by gender

Jenis Kelamin Frekuensi Presentase (%)
Perempuan 7 33,33
Laki laki 14 66,66
Total 21 100

Table 2 shows the number of samples based on gender. The demographic of male patients is 14
patients, which is 66.66% and female is 33.33%.

Table 3 Liver function test results of Albumin, Direk bilirubin, total bilirubin, SGOT and SGPT

Normal Not Normal
Liver function N Mean (Std.def) Median (Min- Max)
Albumin (g/dL) 17 3.58 (0.15)
Bilirubin Total (mg/dL) 12 2.56 (0.45-12.67)
Bilirubin Direk (mg/dL) 12 1.54 (0.10-9.94)
SGOT (U/L) 21 86 (2-832)
SGPT (U/L) 21 56 (18-356)

Table 3 indicates the results of the normality test of normal data distribution of albumin
(p=0.832) and abnormal data distribution of bilirubin rec (p=0.004), total bilirubin (p=0.004), SGOT
(p=0.000) and SGPT (p=0.000). Mean albumin found 3.58 g/dL (2.06-4.91), median SGOT found 86 u/L
(2-832), median SGPT found 56 u/L (18-356), median total bilirubin found 2.56 mg/dL (0.45-12.67) and
median recruited bilirubin found 1.54 mg/dL (0.10-9.94). In the SGOT examination, there was an
increase in 17 patients (80.95%), and SGPT in 12 patients (57.14%), albumin examination was found to
be decreased in 7 patients (33.33%). In the GGT liver function test, there were 2 data (9.52%) out of 21
data. In the serological examination of HBeAg and Anti-HBs each found 1 data (4.76%) of 21 total data.
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Hepatitis B n
Without Comorbidities 3
With Comorbidities 18

- Acute encephalitis - Laryngeal stenosis - Atrterial embolism and thrombosis

- Jaundice - Pericardial effusion - Plasma protein metabolism disorders (4)

- Conjunctivitis - Chronic renal failure - Liver cell carcinoma (2)

- Hypothyroidism - White blood cell disorders - Neoplastic anaemia (2)

- Septic shock (2) - Septicaemia - Ventricular septal defect

- Optic neuritis - Hypokalaemia (2) - Malignant neoplasm of the retina

- Pneumothorax - Down's syndrome - Calcium metabolism disorders

- Ascites - Hemorrhagic fever - Acute lymphoblastic leukaemia (2)

- Lymphangioma - Congenital hypothyroidism - Intracranial and granulomas

- Anaemia (2) - Bile duct obstruction - Craniopharyngeal tract neoplasms

- Tuberculosis - Diabetes insipidus - Lepromatous leprosy

- Hydrocephalus - Malignant neoplasm - Iron deficiency anaemia

- Abscess - Erythema nodosum - Keratoconjunctivitis

- Hepatitis A - Acute periodontitis - Atrial septal defect

- Liver abscess - Joint contractures - Congenital laryngomalacia

- HIV - Respiratory failure - Adrenocortical insufficiency

- Malnutrition (4) - Thrombocytopenia - Gastroenteritis and colitis (2)

- Endometriosis - Acute renal failure - Acute upper respiratory tract infection (2)

- Rubella - Pneumonia - Craniosynostosis

Total 21

Table 4 shows a picture of hepatitis B patients who did not have comorbidities as many as 3
patients (14.28%), and who had comorbidities along with hepatitis B as many as 18 patients (85.71%).
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Tabel 5 Overview of SGPT Tests

SGPT
SGPT Normal (<50 u/L) 9
- Without - Down syndrome - Arterial embolism and thrombosis
comorbidities - Joint contractures - Acute lymphoblastic leukaemia (2)
- Jaundice - Bleeding fever - Acute upper respiratory tract infection
- Septic shock - Thrombocytopenia - Plasma protein metabolism disorders (2)
- Ascites - Respiratory failure - Neoplastic anaemia (2)
- Septicaemia - Malnutrition (3) - Ventricular septal defect
- Hypokalaemia - Acute renal failure - Tuberculosis
- Hydrocephalus - Liver cell carcinoma
SGPT High (>50 u/L 12
- Without comorbidities - Liver abscess - Adrenocortical insufficiency
) - Hypothyroidism - Congenital hypothyroidism
- Acute encephalitis - Pericardial effusion - Disorders of protein metabolism (2)
- Conjunctivitis - Rubella - Malignant neoplasm of the retina
-Pneumonia - Acute periodontitis - Iron deficiency anaemia
-Endometriosis - Liver cell carcinoma - Gastroenteritis and colitis (2)
- Anaemia (2) - Neoplastic anaemia - Calcium metabolism disorder
- Septic shock - Erythema nodosum - Congenital laryngomalacia
- Malnutrition - Malignant neoplasms - Intracranial abscesses and granulomas
- Hypokalemia - Diabetes insipidus - Craniopharyngeal tract neoplasms
- Lymphangioma - Chronic renal failure - Lepromatous leprosy
- Pneumothorax - Craniosynostosis - Acute upper respiratory tract infection
-HIV - Keratoconjunctivitis - White blood cell disorders
- Hepatitis A - Laryngeal stenosis - Bile duct obstruction
- Optic neuritis - Atrial septal defect

Total 21
Table 5 shows the picture of SGPT test. Increased SGOT levels were found in all patients
without comorbidities and 14 patients with comorbidities. In children without comorbidities, there was 1
patient whose SGPT increased and in children with comorbidities, there was an increase in SGPT in 11
patients.
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Albumin

Albumin Normal (>3,4 g/dL)

- Without comorbidities(2)

- Pericardial effusion
- Rubella

- HIV

- Hepatitis A

- Liver abscess

- Endometriosis

- Anaemia

- Hemorrhagic fever
- Lymphangioma

- Craniosynostosis

- Hydrocephalus

Pneumonia
Laryngeal stenosis
Joint contractures
Septicaemia

Acute encephalitis
Liver cell carcinoma
Erythema nodosum
Malignant neoplasm
Pneumothorax
Conjunctivitis
Atrial septal defect

- Acute periodontitis
- Keratoconjunctivitis
- Respiratory failure
- Chronic renal failure

- Acute upper respiratory tract infection
- Intracranial abscesses and granulomas

- Disorders of calcium metabolism
- Lepromatous leprosy

- Ventricular septal defect

- Congenital laryngomalacia

- White blood cell disorders

- Ventricular septal defect

Albumin Low (<3,4 g/dL)

- Malnutrition (2)

- Septic shock (2)

- Pneumothorax

- Optic neuritis

- Diabetes insipidus
- Jaundice

- Malignant neoplasm

- Acute renal failure
- Ascites

Septicemia
Thrombocytopenia
Hypokalaemia
Down's syndrome
Tuberculosis
Neoplastic anaemia
Hypothyroidism
Hydrocephalus

- Gastroentritis and colitis

- Bile duct obstruction

- Cranio-pharyngeal tract neoplasms
- Congenital hypothyroidism

- Lymphoblastic leukaemia

- Malignant neoplasm of the retina

- Arterial embolism and thrombosis

- Plasma protein metabolism disorders (2)

- Adrenocortical insufficiency

Total

21

Table 6 shows the description of aloumin test. A decreasing albumin level occurred in 7 patients
(33.33%) and there was no decrease in albumin in patients without comorbidities.

Tabel 7 Overview of patient outcomes

Outcome N %
Died 4 19
- Hypothyroidism - Malnutrition (3) - Disorders of plasma protein metabolism (2)
- Septic shock (2) - Acute encephalitis - Congenital laryngomalacia
- Optic neuritis - Atrial septal defect - Adrenocortical insufficiency
- Tuberculosis - Diabetes insipidus - Arterial embolism and thrombosis
- Hydrocephalus - Respiratory failure - Cranio-pharyngeal tract neoplasms
- Anaemia - Hypokalaemia (2) - Acute upper respiratory tract infection
- Rubella - Liver cell carcinoma - Intracranial abscesses and granulomas
- Septicaemia - Neoplastic anaemia - Gastroenteritis and colitis
- Pneumothorax - Malnutrition (3) - Chronic renal failure
- Lymphangioma - Craniosynostosis - Pericardial effusion
- Pneumonia - Keratoconjunctivitis - Laryngeal stenosis
Recovered 17 21
- No comorbidities (3) - Malignant neoplasm - Bile duct obstruction
- Jaundice - Acute periodontitis - Iron deficiency anaemia
- Conjunctivitis - Acute renal failure - Plasma protein metabolism disorders (2)
- Ascites - Hemorrhagic fever - Ventricular septal defect
- HIV - Joint contracture - Acute lymphoblastic leukaemia (2)
- Liver abscess - Thrombocytopenia - Malignant neoplasm of the retina
- Hepatitis A - Neoplastic anaemia - Lepromatous leprosy
- Down's syndrome - Liver cell carcinoma - Acute upper respiratory tract infection
- Endometriosis - Congenital - Gastroenteritis and colitis
- Erythema nodosum hypothyroidism - White blood cell disorders
Total 21 100
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Table 7 describes the results of patient outcomes. Hepatitis B patients who died were 4 patients
(19%) and recovered 17 patients (81%). In patients who died, there was an increase in SGPT and SGOT
levels in 3 patients (75%), an increase in total bilirubin in 2 patients, an increase in recombinant bilirubin
in 3 patients and a decrease in albumin in 2 patients.

4. Discussion

4.1 Demographics of Children's Patients

Based on the age of patients who have hepatitis B and its comorbidities who are inpatients
and outpatients at RSUD Dr Soetomo Surabaya in this study, the age range is mainly 11-17 years, with an
average patient age of 9.7 years, which is dominated by men. This is in accordance with the statement of
Utsumi et al. (2010) that more children are detected with hepatitis B in children under 10 years of age, the
majority of which are male children.

4.2 Liver Function and Serological Tests

Liver function test of patients with hepatitis B and its concomitants was performed to
evaluation the status of hepatitis B in children. In the examination of SGOT found an increase in 17
patients and SGPT in 12 patients, in the examination of albumin found a decrease in 7 patients. Further
monitoring of patients who have decreased albumin levels and increased SGOT and SGPT, this is done
to prevent cirrhosis and hepatocellular carcinoma that can occur in these patients if they do not get the
right therapy according to the conditions they experience. This is in accordance with research by Wang
HB (2017) regarding ALT (SGPT) senfity to estimate the decrease in HBV DNA. This is in accordance
with the results of research conducted by Sharma et al (2019) found an increase in SGOT and SGPT and
a decrease in albumin levels in patients. In the serological examination of Anti-Hbe and Anti-HBc no
data were obtained, in the examination of Anti-Hbs and HBeAg there were few examination results. In
the HBV DNA examination, 1 data was obtained from 21 patients. This is in accordance with the
research of Utsumi et al. (2010) showed that these children could have hidden hepatitis B infection.

4.3 Comorbidities of Children with Hepatitis B
There were 3 patients without comorbidities and the most common comorbidities were
neoplastic anaemia and plasma protein metabolism disorders. Patients with elevated SGPT were found in
2 patients without comorbidities and 10 patients with comorbidities. In paediatric patients without
comorbidities, there was no decrease in albumin levels and in children with comorbidities, there was a
reduction in albumin levels and an increase in bilirubin rec and total levels influenced by comorbidities.
This is in accordance with research by Fajrian (2020) who conducted research at Dr. H. Abdul Moeloek
Hospital, Lampung Province, which showed an increase in total bilirubin levels along with an increase in
SGOT and SGPT levels in patients with jaundice in accordance with the comorbidities suffered by the
patient. similar things were found in the research of Handayani et al (2017) which showed an increase in
SGOT and SGPT levels in dengue patients in accordance with the patient's comorbidities.

4.4 Outcomes of Children with Hepatitis B and Comorbidities
The outcome of hepatitis B patients with comorbidities was 4 patients who passed away
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and 17 patients were cured. In patients who passed away, there was an increase in SGPT levels in 2
patients, SGOT in 3 patients and a decrease in albumin in 1 patient. This is influenced by comorbidities
suffered by patients who affect and degrade the condition of children.

5. Conclusion

The conclusion of this study is that there is an increase in SGOT and SGPT in children without
comorbidities and a decrease in albumin levels in paediatric patients with comorbidities. And in the
results of patient outcomes for patients who died, it was found that the increase in SGPT, SGOT and
decreased albumin levels in patients was influenced by the patient's comorbidities which caused the
patient's condition to deteriorate.
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