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Hepatitis B Seropositivity in Hospitalized Children Suffering
from Acute & Chronic Liver Disease, Bangladesh Perspective
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Abstract
Background: Hepatitis B Virus (HBV) infection is often found in the pediatric population. Virus-related liver diseases are an
important cause of morbidity and mortality in Bangladesh. The present study will provide information regarding the seropositivity
of HBV infection, risk factors & clinical profile of children suffering from hepatitis. This will ultimately help early diagnosis and
appropriate preventive and curative measures in order to reduce the burden of liver disease in our country.
Objective: To ascertain the frequency of Hepatitis B Infection among hospitalized children with acute & chronic liver disease.
Materials and Methods: This is a cross-sectional study. A total thirty (30) pediatric patients with acute or chronic liver disease
were enrolled in this study. The study was of six months duration from July 2018 to December 2018 in (BSMMU), Paediatric
Gastroenterology & Nutrition Department. Children with stigmata of acute & chronic liver disease (ALD /CLD), history of
Jaundice, and raised ALT level were included and normal ALT level, organomegaly with ascites other than liver disease, patients
with acute hepatic failure, suffering from acute hepatitis other than viral infection were excluded. The presence of HBsAg in these
patients was detected by (ELISA). In addition to HBsAg, CBC with film, serum bilirubin, prothrombin time , Serum Glutamic
Pyruvic Transaminase (SGPT), and serum total protein of each patient was done. Both clinical and laboratory data were collected
in a data sheet.
Result: Mean age was 8.83 + 4yrs; where all patients were 1 to 14 years age . The male and female ratio was 3.3:1. Non-specific
symptoms were Jaundice (76.7%), ascites (50.0%), nausea and vomiting (46.7%) & abdominal pain (40.0%). In this study 76.7%
had hepatomegaly and 40.0% had splenomegaly. The Seropositivity rate of HBsAg was found 36.7%. Among all patients of CLD 7
(41.2%) had positive HBsAg and 4 (30.8%) patients of acute ALD had positive HBsAg. Overall Seropositivity rate of HBsAg was
found 36.7% of ALD.
Conclusion: High seropositivity of HBV in hospitalized pediatric patients which might indicate significant infection among the
general pediatric population.
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Introduction hepatic medical problems is acute viral hepatitis. HBV, HCV &

Hepatitis B Virus infection is often found in pediatric population
.Alteration in hepatic structure and function can be acute or
chronic with varying patterns of reaction of the liver to cell
injury. Hepatocyte injury may result in inflammation or cell
death (necrosis) .! Acute injury generally followed by complete
recovery. Prolonged inflammation or necrosis, or both, of
individual hepatocyte can result from viral infection, drugs or
toxins, hypoxia, immunological disorders or inborn errors of
metabolism. Out of these viral infections leading causes of acute

HDV can cause significant morbidity and mortality through
chronic infection.? In the developing world, HAV accounts for
about 20-25% of cases of acute hepatitis but the percentage is
much smaller in developed countries. The risk of chronic
infection is related inversely to age; although 10% of infections
occur in children. These infections account for 20-30% of all
chronic cases.'? Chronic Liver Disease (CLD) means liver
disease presents usually more than 6 months without progres-
sive improvement back to normal liver.® In broad sense, it
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includes chronic hepatitis and cirrhosis of liver. Chronic liver
diseases occur as a result of wide spectrum of disorders like
infections, metabolic disorders, drugs, autoimmune diseases,
genetic disorders, hepatic congestion, steatohepatitis and
unknown causes (cryptogenic cirrhosis).* Among infections,
viruses (mainly the hepatotrophic viruses) are the commonest
cause of chronic liver disease.>® Often hepatitis B virus
infection (HBV) causes considerable health problem. Approxi-
mately 4% of hospital admissions are due to liver disease &
among them 40% are diagnosed as CLD and these individuals
may progress to cirrhosis, liver failure or hepatocellular
carcinoma.* Chronic hepatitis C virus (HCV) infection affects
roughly half as many people & may also progress to cirrhosis,
end stage liver disease & hepatocellular carcinoma.” It is
estimated that there are 300 million carriers of HBV in the
world.® The carrier rate varies in different parts of the world. In
a study in Pakistan, carrier rate was 10-15% in adults, 5% in
children up to 5 years of age.’ According to WHO, Bangladesh
belongs to the intermediate (4.0%) zone of HBV carrier rate.
HBsAg prevalence among apparently healthy individuals
varies between 2.3 and 9.7% with an approximate carrier pool
of 10 million.!® These include healthy adult population 4.4 to
9.7%, healthy children 3%, school girls 2.3%, rural community
6.4% and slum communities 3.8%.!' In vertical transmission the
risk of transmission is greatest if the mother also is HBeAg
positive. Again, in vertical transmission of hepatitis B infection
the chance of chronicity is 95% in children because of imma-
ture immune system.'? Due to lack of awareness about immuni-
zation, preventive measures & improper blood screening,
Bangladesh is highly endemic for hepatitis B infection.'* Since
it poses a major health problem in our country we need more
evidence based information regarding Hepatitis B infection
among children." The present study was done to ascertain the
frequency of Hepatitis B Infection among hospitalized children
with acute & chronic liver disease.

Materials & Methods

This Cross-sectional study was conducted in the Department of
Pediatric Gastroenterology and Nutrition, BSMMU from July
2018 to December 2018. Ethical clearance was taken from the
ethical clearance committee before study. Total thirty pediatric
patients with acute or chronic liver disease were enrolled in this
study. Acute liver disease is defined as, history of liver disease
does not exceed six months and there is no preexisting liver
disease.’ Chronic liver disease is defined as, continuing hepatic
inflammatory process manifested by elevated hepatic transami-
nase levels, lasting 6 months or more.* Inclusion criteria of
patients were pediatric age group, children with Stigmata of
CLD/ALD, history of jaundice, and raised ALT level. Exclu-
sion criteria were normal ALT Level, organomegaly with
ascities due to causes other than liver disease, patients with
acute hepatic failure, patients suffering from acute hepatitis due
to causes other than viral infection. A preformed questionnaire
containing relevant information like age, sex, registration
number, address, height, weight, date of examination, socioeco-
nomic status, immunization status, history of blood transfusion,
dental procedures or haemodialysis, history of maternal HBV
infection were included is the study. The presence of HBsAg in
these patients was detected by ELISA. ELISA stands for
enzyme linked immunosorbent assay. where a specific antibody

(either polyclonal or monoclonal) labeled with enzyme were
used to detect an antigen that had been absorbed to a solid phase
antibody.’ Addition of the substrate for the enzyme allows
detection of the bound antibody by colorimetric reaction. This
test is a rapid qualitative & quantitative immunoassay. This test
possesses the diagnostic sensitivity by 99.2-100% and diagnos-
tic specificity by 98.8%.>¢ In addition to HBsAg, CBC , serum
bilirubin (Total, Direct, Indirect), prothrombin time, SGPT,
Other viral marker(Anti HAV & Anti HEV), serum total protein
& serum Albumin,USG of abdomen of each patient were done.
Data were analyzed with the help of SPSS software package.
Statistical analysis was done by using appropriate procedure
like chi square test, where applicable. Statistical significance is
set at 0.05 level and confidence interval at 95% level.

Results

Table I : age and sex distribution of patients.

Frequenc Percen

Age & sex Mean £SD
y (m) t(%)

Age:

6 months 6 200

to 5 years

6-10 8.83+4.0
11 36.7

years 0.5 -14)

11 years

and above 13 433

Se x:

M -23,F -7

Total 30 100.0

Male / Female ratio was 3.3:1

Table I shows that out of all patients, maximum 13 (43.3%)
were 11 years and above age group, followed by 11 (36.7%)
within 6-10 years age group and 6 (20.0%) 5 years and below
age group. Mean age of the patients was 8.83 years with a
standard deviation of +4.0 years. All patients were 0.5 to 14
years age range.
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Table II : Clinical features of study patients or sample

C/F Frequency  (n)  Percent (%)
Hepatomegaly 23 76.7
Jaundice 22 73.3
Ascitis 15 50.0
Nausea/vomiting 14 46.7
Abdominal pain 13 43.3
Splenomegaly 12 40.0
Anorexia 9 30.0
Hematemesis g 26.7

and melaena

Abdominal

Table IV : Biochemical findings in Acute and Chronic liver
diseases :

Diagnosis p
value*
CLD ALD
Mean + SD Mean +
SD

Serum 6.2+5.89 10.77+£8.3 0.09
bilirubin 7
Total
(mg/dL)
HB 8.68+2.17 10.37+1.5 0.023
(mg/dL) 2
SGPT 131.47£119. 693.46+4 0.001
(U/L) 91 41.94
STP 41.24+13.29 49.31+8.6 0.068
(gm/L) 2
Serum 24.18+7.93 33.73+4 .0  0.001
albumin 5
(gm/L)

. 6 20.0
swelling
Fever with rash 3 10.0
Abdomlnal 3 10.0
discomfort
Joint pain 1 33
Vaccination status :
Frequency (n) Percent (%)
EPI Vaccine 24 80.0%
HBYV Vaccine 2 6.7%
Family H/O jaundice | 4 13.3%

24 (80.0%) patients were vaccinated under national immuniza-
tion coverage. Only 2 (6.7%) patients received vaccination
against HBV, 4 (13.3%) patients had positive family history of
jaundice

Table III : Frequency of Acute and Chronic liver disease in
study sample:

Frequency
Liver disease (n) Percent (%)
CLD 17 56.7
ALD 13 433
Total 30 100.0

Table 111 shows that Out of 30 patients 17 patients (56.7%) were
of CLD and 13 patients (43.3%) were of Acute Liver Disease.

Table I'V shows that Mean serum bilirubin level was 6.2 (+5.89)
mg/L in patients of CLD group and 10.77 (£8.37) mg/L in
patients of ALD group. Haemoglobin level was higher in ALD
group. Mean haemoglobin level of ALD group was 10.37
(£1.52) mg/dL and of CLD group was 8.68 (£1.52) mg/dL.
SGPT level was several times higher in acute liver disease
group than those of form CLD group. Mean SGPT level was
693.46 U/L and 131.47 U/L in ALD and CLD groups respec-
tively. Serum total protein level was 49.31 gm/L and 41.24
gm/L in ALD and CLD disease group respectively. Mean serum
albumin level was 33.73 gm/L in ALD group and 24.18 gm/L in
CLD group. Statistically significant differences were observed
between groups in term of serum bilirubin, Hb level, SGPT
level and serum albumin level (p<0.05).

Table V: USG findings of study sample :

Frequency Percent
USG diagnosis (n) (%)
Normal 6 20.0
Feature consistent with
CLD 11 36.7
Splenomegaly 4 133
Hepatosplenomegaly 1 33
Hepatomegaly with 1 33
ascitis ’
Total 30 100.0
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Table V shows that 6 (20.0%) patients were found normal in
ultrasonographic evaluation. Eleven (36.7%) patients had
finding consistent with feature of CLD, 23.3% had hepatomeg-
aly, 13.3% had splenomegaly, 3.3% patients had hepatospleno-
meglay and 1 (3.3%) had hepatomegaly with ascitis.

Table VI: HBsAg in Acute and Chronic Liver disease :

HB sAg Diagnosis p-value*

CLD ALD

n(%) n(%)
Positive 7(41.2) 4

(30.8)

Negative 10 9 0.838

(58.8) (69.2)
Total 17 13

(100.0) (100.0)

Table VI shows that among all patients of CLD, 7 (41.2%) had
positive HBsAg and 4 (30.8%) patients of Acute Liver Disease
had positive HBsAg. No statistically significant difference was
observed in term of HBsAg in CLD and Acute Liver Disease
groups of patients.

Table VII: Hepatotrophic virus infection among study sample :

Frequency Percent % )
()

HBV 11 36.7

Anti  HAV 2 6.7

Anti  HEV 1 33

Table VII shows that among all patients 11 (36.7%) was found
HBsAg seropositive, 2 (6.7%) had Anti HAV and 1 (3.3%) had
Anti HEV positive .

Discussion

This cross-sectional study was done to ascertain the frequency
of Hepatitis B Infection among hospitalized children with acute
& chronic liver disease. In the present study 13 (43.3%) were 11
years and above age group, followed by 11 (36.7%) within 6-10
years age group and 6 (20.0%) 5 years and below age group.
Mean age of the patients were 8.83 + 4 yr. In a previous study
done by Zaki and Sahab, prevalence of HBsAg was highest in
the 5 to 9 year old (8.5%) and 10 to 14year old (5.9%) age
groups.? In the present study seropositivity rate of HBsAg was
found 36.7%., 2 (6.7%) had HAV and 1 (3.3%) had HEV.
Among all patients of CLD 7 (41.2%) had positive HBsAg and
4 (30.8%) patients of ALD had positive HBsAg. No statistically

significant difference was observed in term of HBsAg in CLD
and ALD groups of patients. HBsAg seropositivity was found
significantly higher in older children than infants. In a similar
study done by Khan et al , seropositivity of hepatitis B virus
and hepatitis C among chronic liver disease patients were
30.3% and 40.8% respectively.>* Karim et al(1999) also found
14 patients (37.8%) HBsAg positive out of 37 cases of CLD .’

Symptoms of liver disease are vague, non-specific, mild and
intermittent.' In the present study, most common non-specific
symptoms were ascites (50.0%), nausea/ vomiting (46.7%),
abdominal pain (40.0%), Jaundice (76.7%), hematemesis and
melaena (26.7%), abdominal swelling (20.0%), abdominal
discomfort (10.0%), and joint pain (3.3%). In this study 76.7%
had hepatomegaly and 40.0% had splenomegaly. In a previous
study done by Karim et al found that the commonest presenting
symptoms were hepatomegaly (78.4%),ascites (73.0%),spleno-
megaly (75.7%), jaundice (40.6%), oedema (29.8%).” Twenty
four (80.0%) patients were vaccinated under national immuni-
zation coverage. Only 2 (6.7%) patients had vaccination history
of HBV. Four (13.3%) patients had positive family of jaundice.
Haemoglobin level was higher in ALD group. Mean haemoglo-
bin level of ALD group was 10.37 (£1.52) mg/dL and of CLD
group was 8.68 (x£1.52) mg/dL. Among all patients of CLD
group 7 (41.2%) had microcytic hypochromic anaemia and 1
(5.9%) had combined deficiency. Nine (52.9%) patients of CLD
group had normal blood film picture. In ALD group only one
(7.7%) patient had microcytic hypochromic blood film, rests all
had normal film. No significant difference was observed in
term of blood film findings of both groups (p<0.05).

Mean serum bilirubin level was 6.2 (£5.89) mg/dL in patients of
CLD group and 10.77 (£8.37) mg/dL in patients of ALD group.
Serum bilirubin was found raised in 13 (76.5%) patients in
CLD and all patients in ALD. Normal level of serum bilirubin
was found in 4 (23.5%) patients in CLD. The levels of SGPT or
alanine aminotransferase (ALT) and aspertate aminotransferase
(AST) are the most sensitive tests of hepatocyte necrosis.'® High
elevations of these enzymes, which are released from damaged
hepatocytes, indicate hepatocellular injury.'”!* In present study
SGPT (now ALT) level was found several times higher in acute
liver disease group than those of from CLD group. Mean SGPT
level was 693.46 U/L and 131.47 U/L in ALD and CLD groups
respectively. Our result is consistent with Karim et al result.
Karim et al observed raised ALT in 70.3% of their series. Dai
CY et al observed that 65% patients had high ALT leve ."

A decrease in serum levels of albumin, which is synthesized in
the rough endoplasmic reticulum of healthy hepatocytes, may
suggest decreased hepatic production due to decreased liver
function following hepatocellular disease.?**' However, a low
serum albumin concentration is a late finding in liver disease.
When it is present, it suggests chronic disease.”> Serum total
protein was found decreased in 16 (94.1%) patients in CLD and
12 (92.3%) patients in ALD. Normal level of STP was found in
1 (5.9%) patients in CLD and 1 (7.7%) patient in ALD. Mean
STP level was 49.31 gm/L and 41.24 gm/L in ALD and CLD
disease group respectively. Mean serum albumin level was
33.73 gm/L in ALD group and 24.18 gm/L in CLD group. In the
present study 6 (20.0%) patients were found normal in ultraso-
nographic evaluation. Eleven (36.7%) patients had finding
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consistent with features of CLD, 23.3% had hepatomegaly,
13.3% had splenomegaly, 3.3% patients had hepatospleno-
meglay and one (3.3%) had hepatomegaly with ascitis.

Conclusion

This study delineates high seropositivity of HBV in hospital-
ized paediatric patient which might indicate significant
infection among general paediatric population.

Acknowledgement

We gratefully acknowledge the doctors of Paediatric Gastroen-
terology and Nutrition department, Bangabandhu Sheikh Mujib
Medical University (BSMMU) for the support in collection of
data.

References

1. Behrman RE, Kliegman RD, Jenson HB. Nelson Text book
of Paediatrics.18th edition. Philadelphia: WB Saunders;
2004;1327.

Schiff ER. Viral hepatitis. In: Schif TER, Sorrell MF,
Maddrey WC, eds. Diseases of the Liver. 9th edn. Philadel-
phia: Lippincott Williams & Wilkins; 2003:741-744.

Moyer LA, Most EE. Hepatitis B virology epidemiology
Disease and prevention, and an overview of viral hepatitis.
Immunization in Medial Education. AFP 1994; 10: 45-55.

Chen C-J, Wang L-Y, Yu M-W. Epidemiology of hepatitis B
virus infection in the Asia-Pacific region.J Gastro and
Hepato 2000; 15(S): 3-6.

Malik IA, Tariq WVZ. Viral hepatitis in Pakistan . PJP
1993;4 ;15-18.

Lok AS. Chronic hepatitis B. N Engl J Med 2002;
346:1682-1683.

Karim ASMB, Akter S, Karim MA and Nazir MFH. A study
of the clinical profile of chronic liver disease in children.
DSHIJ 1999;15:2-17.

Zaki MH, Darmstadt GL, Baten A, Ahsan CR, Sahab SK
Seroepidemiology of Hepatitis B and Delta Virus
Infections in Bangladesh. J.  Trop. Paed
2003;49(6):371-374.

De Francisco A, Hall AJ. Alam N, Hawkes S.Azim T.
Hepatitis B infection in Bangladeshi mothers and infants.
Southeast Asian J. Trop. Med. P Health 1999; 30(2):
296-298.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

169

Uner A, Kirimi E, Tuncer I, Ceylan A, Turkdogan MK,
Abuhandan M. Seroepidemiology of Hepatitis B Virus
Infection in Children in The Eastern Anatolia. Est J. Med.
2001;6(2):40-42

Core Working Party for Asia-Pacific Consensus on Hepati-
tis B and C. Consensus statements on the prevention and
management of hepatitis B and hepatitis C in the Asia-Pa-
cific region. J Gastro and Hepato 2000; 15: 825-841.

Khan WI, Sultana R, Rahman M, Akhter H, Haq JA, Ali L,
Mohsin MA, Khan AK.Viral hepatitis: recent experiences
from serological studies in Bangladesh. Asian Pac J Allergy
Immunol. 2000; 18(2):99-103.

Davaalkham D, Ojima T, Nymadawa P, Tsend N, Lkhagva-
suren T, Wiersma S. Seroepidemiology of hepatitis B virus
infection among children in Mongolia: Results of a nation-
wide survey. Pediatrics International 2007; 49: 368-374.

Lee WM, Hepatitis B virus Infection. The New Eng J. Med.
1997, 337(24):1733-1745.

Juszczyk J. CLinical course and consequences of hepatitis B
infection. Vaccine 2000; 18:23-25.

Dai CY, Yu ML, Chuang WL, Lin ZY, Chen SC, Hseish
MY, Wang LY et al. Influence of hepatitis C virus on the
profile of patient with chronic hepatitis B virus infection. J
Gastroenterol Hepatol 2001;16(6):636-640.

Fattovich G. Natural history of hepatitis B. J. of Hepato
2002; 39:50-58.

Lavanchy D. Hepatitis B virus epidemiology, disease
burden, treatment, and current and emerging prevention
and control measures. J. of Viral Hep 2004; 11:97-107.

Chang MH . Hepatitis B virus infection in children:
epidemiology, natural course and prevention in Taiwan. J.
of the Formosa Med. Assoc. 1996;95: 593-598.

Robson SC, Schoub B &A bdoolKarim SS. Viral hepatitis
B — an overview. South African J. Med.1994; 84:530-535.

Mustafa MD, Islam MN, Rahman M, Salauddin AKM.
Prevalence of hepatitis B surface antigen (HBsAg) among
parenteral drug abusers at Dhaka, Bangladesh. BMRC
1999; 15(1).

D’Agata ID, Balistreri WF. Evaluation of liver disease in
the pediatric patient. Pediatr Rev. 1999;20: 376-389.



