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ABSTRACT: Acute viral hepatitis (AVH) is a major public health problem and is an important cause of
morbidity and mortality in the developing countries. AIM: The aim of the present study is to study
the serological profile of acute viral hepatitis in children and adults admitted in King George Hospital,
Visakhapatnam and also age and sex distribution of patients suffering from acute viral hepatitis and
also comparing the etiological profile by studying serological markers of common viral agents.
SUBJECTS AND METHODS: Samples were collected from 80 individuals with jaundice and other
clinical and biochemical evidences of acute viral hepatitis. They were tested for hepatitis surface
antigen, HBcIgM, HAVIgM, HEVIgM, Antibodies to HCV by the enzyme-linked immuno sorbent assay.
RESULTS: Out of the 80 viral hepatitis cases (47 adults+33 children). In adults 20(42.5%) patients
presented HBV (26.96%) was identified as the most common cause of acute hepatitis followed by
HEV14 (29.8%), HEV+HAV4 (8.5%) and HAV 6(12.76%). Co-infections with more than one virus
were present in 5cases; HAV-HEV co-infection being the most common. In children 16(48.5%)
presented with HAV, HAV+HEV11 (33.3%), HEV4 (12.12%), HBV1 (3.03%) CONCLUSIONS:
Vaccination of adults against hepatitis B is indicated, along with sexual education to decrease the
incidence of hepatitis which is found as common etiological agent in adults. The incidence of HAV and
HEV in children shows that there is need for improvement in sanitation and food habits.
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INTRODUCTION: Acute viral hepatitis (AVH) is a major public health problem in India and other
developing nations having inadequate sanitary conditions. The term Acute Hepatitis refers to a
primary infection of liver by one of five hepatotropic viruses types A, B, C, D and E. Hepatitis A, E are
transmitted faeco-orally, whereas Hepatitis B,C,D are blood borne. There is a need for study of these
etiological agents in jaundice for prevention of viral hepatitis which in turn is dependent on the social
behavior and hygienic factors in a particular community. As hepatitis and C can lead to fulminant
hepatic failure and hepato cellular carcinoma, the epidemiological study of these two viral hepatitis is
necessary for the prevention of this complication specially with the advent of vaccines.

SUBJECTS AND METHODS: The samples were collected from 80 hospitalized patients of both sexes
and all ages, who were referred to microbiology department over a period of 1-year from July 2013 to
June 2014, who did not have a known co-existing illness were only included. Known alcoholics and
patients on hepatotoxic drugs were excluded from the study. Written informed consent was taken
from patients or guardians, in case patient was a child or was not able to consent. The study was
approved by the institutional ethics committee.
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The patients were tested for five hepatitis viruses, hepatitis A virus (HAV), hepatitis B virus
(HBV) hepatitis C virus (HCV), hepatitis D virus (HDV) and hepatitis E virus (HEV).

An AVH case was defined as a person having an acute illness of <15days duration with a
discrete onset of any sign or symptom (e.g., fever, headache, malaise, anorexia, nausea, vomiting,
diarrhea and abdominal pain) and either a) jaundice or b)elevated serum alanine amino transferase
(ALT) levels>100IU/L documented at least twice at a 1-week interval without any history of pre-
existing liver disease.! Approximately 5ml blood sample was collected from all cases, serum was
separated and stored at -20°C until tested. Relevant clinical information was collected from the
laboratory data base and clinical case sheets that included history of jaundice, physical signs and
symptoms and biochemical results (Aspartate amino transferase [AST], ALT, serum bilirubin and
alkaline phosphatase [ALP]).

Laboratory Investigations: Serum was assessed for anti HAV immunoglobulin M, hepatitis B surface
antigen (HBsAg), anti HCV total antibodies and anti HEV IgM. All analyses were performed using
commercial kits based on the enzyme-linked immunosorbent assay (ELISA) as per the
manufacturer's instructions.2 To decrease the rate of false positivity, the initially reactive samples
were re tested.

STATISTICAL METHODS: The prevalence of hepatitis viruses were analyzed in percentage and were
compared with other studies.

RESULTS: In the present study 80 serum samples collected from patients with acute viral hepatitis
with jaundice were screened for various serological markers by ELISA technique.

Hepatitis A virus was taken positive if the serum sample contained IgM antiHAV. Hepatitis B
Virus infection was identified if both the HBsAg and IgM anti-Hbc are present in the sample. Hepatitis
E virus was taken as positive if the sample had IgM anti-HEV. For Hepatitis C also antibodies to HCV
were considered.

TOTALNO. | HAV HBV |HCV| HEV | HAV+HEV | HBV+HEV | NON REACTIVE
50 22 21 0 18 15 1 3
(27.5%) | (26.25%) (22.5%) | (18.75%) | (1.25%) (3.75%)

Table 1: % prevalence of different virus markers in 80 subjects

Out of 80 cases(table 1) considered for this study HAV + was detected in 22 patients (27.5%)
which is being the commonest virus isolated in the study, HBV + was detected in 21(26.25%) cases as
second commonest etiological agent in this study, HEV +ve was detected in 18 cases (22.5%), and
coexistence of both HAV + HEV was seen in 15(18.75%) cases and HBV+HEV was noted in 1(1.25%)
cases , and no viral markers for HAV , HBV, HCV and HEV were noted in 3(3.75%) cases.

Group Total no | HAV | HBV | HCV | HEV | HAV+HEV | HBV+HEV | Non-reactive
Children
(0-15 yrs) 33 16 1 0 4 11 0 1
Adult
above 16vrs 47 6 20 0 14 4 1 2

Table 2: The incidence and etiology of acute viral hepatitis in children and adults
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The incidence and etiology of acute viral hepatitis in children and adults is shown in table 2
.in children out of 33 cases 16(48.5%) were HAV positive and HBV positive for 1(3.03%), HCV nil,
HEV 4(12.12%), HAV+HEV co infection is seen in 11 cases (33.33%), nonreactive 1 case (3.03%).

In adults out of 47 cases 6(12.76%) were HAV positive, 20(42.5%) were HBV positive, HCV
nil, 14(29.8%) cases HEV, HAV+HEV co infection is seen in 4(8.5%), HBV+HEV1 (2.12%), non-
reactive 2 cases (4.25%).

Group Male Female
Adults ( 16 + years) 23 24
Children ( 0-15 yrs) 22 11

Table 3: Sex wise distribution of incidence of acute viral hepatitis

As revealed from table 3, Sex wise distribution of incidence of acute viral hepatitis was found
to be equal in adult male and females but in children male children 22 were more effected and female
11.

Agein | Total HAV HBV |HCV| HEV | HAV+HEV | HBV+HEV | NR

Yrs. cases

0-3 3 3(13.6%) i i i - - i

4.5 8 5(22.7%) i i i 3(20%) - i
6-10 17 | 7(31.8%) | 1(48%) | - |3(16.7%) | 5(33.3%) - 1(33.3%)
11-15 5 1(4.5%) i ~ 1 1(55% | 3(20%) - i
16-20 9 209%) | 1(48%) | - | 4(222%) | 2(13.3%) - i
21-30 23 | 3(13.6%) | 12(57.1%) | - | 6(333%) | 1(6.6%) 1 :
31-40 7 1(45%) | 2(95%) | - |2(11.1%) | 1(6.6%) - 1(33.3%)

~40 8 - 5(23.8%) | - | 2(11.1%) - - 1(33.3%)
Total 80 22 21 0 18 15 1 3

Table 4: The incidence of viral hepatitis in different age groups

As revealed from table 4, in 0-5 yrs the incidence of HAV was seen in 8 cases, indicating
Hepatitis A as common etiological agent in this group. In 6-15 yrs HAV alone or in combination with
HEV seems to be common.

In 0-15 yrs age group only one case of HBV was found, indicating low prevalence of vertical
transmission, HBV was found in 12 members in 21-30 yrs age group indicating HBV is the common
etiological agent in this sexually active group. In 31-40 age group, 2 cases and >40 yrs 5 cases,
indicating HBV was common in age more than 20 yrs.

HEV is absent in 0-5 yrs age group, in 6-15 yrs 4 cases and 16-30 yrs 10 cases were seen and 2
each in 31-40 yrs and > 40 yrs groups, indicating HEV is next common etiological agent in adults.

HAV + HEV together were seen in 3 cases in 4-5 age group and 5 cases in 6-10 yrs age group, 3
cases in 11-15 yrs group , indicating HAV + HEV co infection is common in children.

HBV + HEV was found in one case in 21-30 yrs age group. No case was positive for HCV in the
present study.
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DISCUSSION: Several studies on AVH are available from India that have reported varying prevalence
of hepatotropic viruses: HAV (1.7-67%), HBV (7.3-42%), HCV (1.16-10.6%) and HEV (16.3-66.3%).3-9
In the present study, HAV (27.5%) was identified to be the most common cause of acute hepatitis
followed by HBV (26.25% cases), HEV (22.5% cases) and HCV (0%). The overall prevalence of
hepatitis viruses is in accordance with that of other studies mentioned in Table 5.

Table 5: Prevalence of acute viral hepatitis markers in different studies.

Yearof Placeof Totalsamples HAV  HBV HCV  HEV  Comments References
study  study studied % positive
1984 New Delhi 100 T . Adults 3
78 67 9 . - Chikdren
2002 New Delhi I 17 198 34 S14 Aduls 4
129 31 86 31 663 Children
2002 Chandigarh 172 645 76 116 163  Children (<14 years) 5
2006  New Delhi 1932 4 1661 202 2624  Aduls 6
2007 Chandigarh 685 175 73 28 386 [Individualsaged 10-70yeas 7
2010 New Delhi " 81 123 106 253 Adulls 8
2012 Lucknow 124 661 2338 1290 2742 Adulss
143 2727 979 I8 699 Chikdren
2012 New Delhi 97 W02 927 927 721 Children 9
108 87 289 2029 BN Adls
2014 Presentstdy 33 $5 30 0 1212 Children

(Visakhapatnam) 47 1276 425 0 298  Adults

HAV: Hepatitis A virus, HBV: Hepotitis B varus, HCV: Hepatites € varus, HEV: Hepatits E vins

Prevalence of HAV in children of the present study is 48.5%, which is a high prevalence rate
and is in accordance with other studies conducted in other parts of India.

Tandon et al (1984)3 HAV (67%), Poddar et al (2002)5 HAV (64.5%), are in support with our
study proving Hepatitis A as the common etiological agent in children.

On contrary to our study Kaur et al (2002)4has shown increased prevalence of HEV (66.3%)
in children. So from the above we can understand that HAV which is transmitted by feco-oral route is
more prevalent in children, may be due to the poor sanitary and health hygiene.

The prevalence of HAV in adults of the present study is 12.75% which appears to below and is
in accordance with other studies conducted in other parts of India.

In support to our study the following studies showed less prevalence of HAV in adults Tandon
etal (1984)3 HAV (14%), Kauretal (2002)4 HAV (1.7%), and Irshad et al (2010)8 HAV (8.1%).

On contrary Jain et al (2013)%showed HAV (28.7%) as common cause of viral hepatitis in
adults.
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So from the above we can conclude that HAV is less prevalent in adult, although these people

belong to the same geographical area, most probably due to existing immunity due to exposure to the
virus in the childhood.

Prevalence of HBV in children of the present study is 3.03%, which is a low prevalence rate
and is in accordance with other studies conducted in other parts of India.

The studies which are in support with low prevalence of Hepatitis B are Tandon et al (1984)3
HBV (9%), Kaur et al (2002)*HBV (8.6%), Poddar et al (2002)5HBV (7.6%), Jain et al (2013)° HBV
(9.27%).

So from the above we can understand that prevalence of HBV which is transmitted vertically
from mother to child is less in children.

The prevalence of HBV in adults of the present study is 42.5% which appears to be high
prevalence rate. Study by Tandon et al (1984)3 showed a prevalence of HBV (42%) which is in
support to our study.

Other studies showed increased prevalence, but not indicated HBV as primary cause of viral
Hepatitis. Kaur et al (2002)* HBV (19.8%), Hussain et al (2006)¢ HBV (16.61%), Irshad et al (2010)8
HBV (12.3%), and these 3 studies showed Hepatitis E as the primary cause of hepatitis in adults. Jain
et al (2013)9showed the prevalence of HBV (25.9%) lower than HAV (28.7%).

The increased prevalence of HBV in adults may be due to sexual transmission of the disease
and its prevalence can be reduced by vaccination.

In our study the prevalence of HCV is 0% in both adults and children, Tandon et al. (1984)3
has also showed a prevalence of 0% in both the groups which is in support to our study.

In contrary other studies showed prevalence of Kaur et al (2002)* HCV in adults (3.4%), in
children (3.1%), Poddar et al (2002)5has showed a prevalence of HCV (1.16%) in children, Hussain Z
et al (2006)6 has showed a prevalence of HCV (2.02%) in adults, kumar s et al (2007)7 showed a
prevalence of HCV (2.8%) in adults. These studies indicate the prevalence of HCV is increasing in both
adults and children in the present years. So further studies are required in Visakhapatnam to
evaluate Prevalence of HCV.

The prevalence of HEV in children in the present study is low 12.12% which is in accordance
with Tandon et al (1984)3 HEV (0%), poddar et al (2002)5 HEV (16.3%), Jain et al (2013)9 HEV
(7.21%).

TheprevalenceofHEVinadultsinthepresentstudyis29.8%which is less than Kauretal (2002)+
HEV 66.3%, Kumar s et al (2007)7 HEV (38.6%), Chandra NS (2014)1°HEV (41.8%)

From the above we can conclude that the prevalence of HEV is increasing in the present years.

CONCLUSIONS:

1. Out of the 47 adults with acute viral hepatitis studied, HBV was found to be the common
etiological agent in 20 people (42.5%).

2. The next common etiological agent found in adults was Hepatitis E in 14 cases (29.8%) and in
combination with HAV in 4 cases (8.5%).

3. HAV was found in 6 patients (12.76%). Only in one case HBV+HEV were found in adults.

4. In children Hepatitis A virus was found to be common cause of acute hepatitis (48.5%) alone or
in combination with HEV i. e 33.3%.

5. Hepatitis E virus found in 4 children (12.12%), being the common virus seen in acute viral
hepatitis (either alone or in combination with hepatitis A).
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6.

7.

8.

9.

There was only one case of Hepatitis B reported in a male child of 10 years, indicating absence
of vertical and perinatal transmission in and around Visakhapatnam.

There was no case positive for hepatitis C. Further studies are needed to conclude the incidence
of hepatitis C in Visakhapatnam.

Sex wise distribution of incidence of acute viral hepatitis was found to be equal in adult male
and females but in children male children were more affected.

Vaccination of adults against hepatitis B virus is indicated, along with sexual education to
decrease the incidence of hepatitis B which is found as common etiological agent in adults.

10. The incidence of HAV and HEV in children shows that there is a need for improvement in

sanitation and food hygiene.
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