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Abstract

Background and Objectives: Hepatitis A is the most common form of viral hepatitis. Though it does not
cause chronic disease, it can cause significant economic and social consequences in the community. The
most important risk factors associated with the viral infection are unsafe water, poor personal hygiene and
inadequate sanitation. It is symptomatic in only 4-16% of the infected children compared to 75-95% of the
adults. As socioeconomic status and access to safe drinking water are increasing, recently an
epidemiological transition has been observed about the HAV infections in India. There is a decline in HAV
infection rate and clinical disease in children and increase in the number of susceptible adolescents and
adults. This is suggestive of an area with intermediate endemicity in contrast to being a hyper endemic area
as thought before. This study aims to find out the seroprevalence of anti Hepatitis A virus IgG antibodies in
healthy adults in Central Kerala using ELISA technigue.

Materials and Methods: This Cross sectional study was conducted in asymptomatic healthy adults
including voluntary blood donors , antenatal women presenting to Government Medical College Hospital,
Thrissur, Kerala and the medical students of the same college from January 2016-December 2016. Serum
samples obtained from 270 subjects were subjected to screening for Anti HAV IgG antibodies using
commercially available Enzyme linked Immunosorbent Assay (ELISA) kit.

Results: Out of 270 subjects tested, 41(15.2%) were positive for IgG anti HAV antibodies.

Conclusion: The present study confirms the declining seroprevalence rates for 1gG antiHAV antibodies in
the general population. Further larger seroprevalence studies have to be carried out especially among
children to assess the need of introduction of Hepatitis A vaccination under universal immunization
programme.

Keywords: Hepatitis A virus; 1gG Anti-Hepatitis A virus antibodies; ELISA; Seroprevalence;
epidemiological transition; vaccination.

Introduction

Hepatitis A, the most common form of viral borne infections worldwide, occurring sporadically
hepatitis is caused by a RNA virus of the family  and in epidemics. Though it does not cause chronic
picornaviridae, for which humans are the only disease like hepatitis B virus or hepatitis C virus, it

natural host.” It is one of the common causes of food can cause significant economic and social
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consequences in the community. It may take weeks
or months for the affected person to return to
normal life.

The most important risk factors associated with the
viral infection are unsafe water, poor personal
hygiene and inadequate sanitation. The virus is shed
in the feces of persons with both asymptomatic and
symptomatic infection.?

Hepatitis A virus (HAV) is food borne and
waterborne, and is stable in the environment for at
least 1 month.®  Rare cases of blood-borne
transmission, especially for hemophiliacs (injection
of factor VII1), have also been reported.* A source
for infection cannot be identified for 40% to 50% of
reported cases.” Hepatitis A can vary from an
asymptomatic infection to a fulminant fatal disease,
age being the major factor that influences its clinical
course. It is symptomatic in only 4-16% of children
compared with 75-95% of adults.® It is clinically
indistinguishable from other causes of acute viral
hepatitis. Specific diagnosis is made by the presence
of anti Hepatitis A virus IgM and 1gG antibodies in
the blood.> 1gG anti HAV appears early in the
course of the infection and remains detectable
throughout the person’s lifetime.”

The mainstay of management is supportive care.?
Several vaccines for hepatitis A are available
internationally. Inactivated Hepatitis A vaccine is in
widespread use. It is highly immunogenic with good
safety profile®® Live attenuated vaccines
developed however were less immunogenic.**
Degree of endemicity of hepatitis A is closely
related to the prevailing sanitary conditions,
socioeconomic level and other development
indicators. In highly endemic areas like Asia, Africa
and the Middle East, the seroprevalence of Anti
Hepatitis A virus 1gG antibodies reaches 90% in
adults and most children are infected by 10 years of
age.® As socioeconomic status and access to safe
drinking water are increasing, an epidemiological
transition from hyper endemicity to intermediate
endemicity has been observed recently in India.
There is a decline in HAV infection and clinical
disease in children and increase in the number of
susceptible adolescents and adults at risk of clinical

disease.> There is a possibility of hepatitis A
outbreaks in near future. This is mainly because the
population belonging to lower socio-economic
status continues to be hyperendemic, excreting
HAV in large quantities whereas a substantial pool
of anti-HAV negative adolescents and adults is now
present among the higher socio-economic class.*®
The past outbreaks of hepatitis A in young adults in
Kerala- Koothattukulam ~ (1998)*,  Kottayam
(2004)", Kollam (2013)"® are suggestive of a region
with intermediate HAV endemicity. Rapid
improvement of hygienic and socioeconomic
conditions in the state might have resulted in a
decline of natural childhood infections. Also, there
has been a rapid rise in the migrant population in
Kerala. These findings reiterate the fact that huge
outbreaks of hepatitis A have to be expected in the
state in coming years. ™

Only few studies are published on the
seroprevalence of hepatitis A in Kerala. This study
aims at finding the seroprevalence of Hepatitis A in
healthy adults in Government Medical College
Hospital, Thrissur.

Materials and Methods

Study was conducted in healthy adults including
medical students in Government Medical College,
Thrissur over a period of one year from January
2016-December 2016. This medical College,
located in central Kerala, is a leading tertiary care
centre delivering health care to patients mainly from
Thrissur district and also Palakkad, Ernakulam and
Malappuram districts of Kerala and neighboring
areas of Tamil Nadu. Study population included 270
subjects who were Voluntary blood donors,
Antenatal women, Medical and paramedical
students in the age group 18-45 years. Samples were
taken in equal proportion from all the three study
groups. Patients with history of HIV infection,
Hepatitis B and Hepatitis C virus infections were
excluded from the study. The blood samples
collected were also screened for Hepatitis B,
Hepatitis C and HIV infection after obtaining a
written informed consent. A questionnaire was
provided to each of the subject to obtain details

Dr Meghana Venunath et al JIMSCR Volume 07 Issue 10 October 2019

Page 151




about their socioeconomic status, lifestyle, habits,
relevant medical history including vaccination of
hepatitis A, past hepatitis A outbreaks in locality
and awareness about hepatitis A infection. Serum
samples were subjected to ELISA using bioneovan
HAV-1gG ELISA kit for detection of anti-HAV IgG
antibodies. The statistical analysis was performed
with the help of IBM SPSS statistics 20 software.

Results

Out of 270 study subjects, 139 (51%) were females
and 131 (49%) were males. 41 (15%) tested positive
for anti HAV IgG antibodies and 139 (85%) were
seronegative for 19gG antiHAV antibodies. (Fig 3.1).
175 subjects (64.8%) were young adults belonging
to the age group 18-25 and 95 (35.2%) belonged to
age group 26- 45 years. The prevalence of IgG anti
HAYV antibodies was maximum for age group 40-45
years (20%). According to modified Kuppuswamy
scale, of the 270 subjects, 9 subjects belonged to
lower socioeconomic class, 57 subjects were from
lower middle class, 199 subjects belonged to middle
class and 5 subjects were from upper socio-
economic class. The prevalence was maximum in
middle class (16.01%). The high prevalence in
middle class when compared to other classes was
found to be statistically significant. (p<0.05). 210
subjects (78%) obtained their drinking water from
shallow well, 17 subjects (6%) used tube well and
43 subjects (16%) depended on municipal water
supply for drinking water. When interviewed about
method of water purification employed prior to
drinking 69 subjects confessed of using any method
of water purification prior to drinking, 175 subjects
used drinking water after boiling and 26 subjects
used water filters. Highest seroprevalence was
found in persons who do not use a method of water
purification (18.8%). However this association is
statistically insignificant. When asked about general
awareness of viral hepatitis, 133 (49.3%) were
unaware about the mode of spread of hepatitis A
and its prevention.

Discussion

The present study was aimed at determining the
seroprevalence of IgG anti-HAV antibodies in
healthy adults including medical students in
Government Medical College, Thrissur. In this
study, 90 subjects were voluntary blood donors
(33.3%), 90 were antenatal women (33.3%) and 90
were medical students >18 years (33.3%).

Out of 270 subjects, 41(15.2%) were positive for
IgG anti HAV antibodies. This is in consistent with
the seroprevalence data published in Kerala. The
lowest seroprevalence rates in India have been
consistently reported from Kerala'’. The study by
Mathews et al *®showed a seroprevalence rate of 4.5%
in children under 5 years of age. Mall et al*?
reported a varying seroprevalence rate from 26.2%
to 85.3% in various cities of India with a
significantly low rate in Kochi city of Kerala
especially in under 5 age group (10.3% ) than in
other states of India.

IgG Status

Positive
15%

Negative
85%

Figure 3.1: Results of ELISA for detection of anti-
HAV IgG antibodies.

In 270 subjects, 139(51.5%) were females and
131(48.5%) were males. Among the positive
subjects, 20 (48.78%) were females and 21 (51.22%)
were males. There was no significant difference in
IgG antiHAV positivity between the two genders.
This is similar to the studies published by Dhawan
et al *, Mall et al*>. These findings suggest that
gender difference is not a risk factor for acquiring
hepatitis A infection.
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Out of 270 subjects in the study, 175 (64.8%) were
in the age group of 18-25 years, 65 in the age group
26-32 years(24.1%) and 30 (11.1 %) were in the age
group 33-45 years. Among the 41 anti HAV 1gG
positive subjects, the prevalence of IgG anti HAV
antibodies was maximum for age group 40-45 years
(20%) and the lowest prevalence was noted among
subjects of 26-32 years (13.8%)(Table 3.1). Though
this age-wise difference in seroprevalence data was
statistically insignificant, the overall decline in the
seroprevalence should not be overlooked. This also
reiterate the findings of Mall et al*’ that an
epidemiological transition has been observed about
the HAV infections in India, from that of an
hyperendemicity area to that of an intermediate
endemicity area. He also noted a decline in HAV
infection rate in children and increase in the number
of susceptible adolescents and adults at risk of
infection and clinical disease. Due to ethical issues
those < 18 years were not included in the study.
This might have been one reason why the age wise
difference in seroprevalence could not be proved.
Table 3.1: Description of subjects according to their
age and IgG anti HAV antibody positivity

Table 3.2: Description of subjects according to their
socio-economic status and IgG anti-HAV antibody
positivity

IgG anti HAV | 1gG anti HAV Signifi
. . Total

SE positive negative cance
Status Frequ |percen | Frequ |percen |Freque | perce

ency | tage | ency | tage ncy | ntage
Lower 0 0 0 0 0 0
Upper 0 0 o [ 100 | 9 |33 |¥)3
lower 86
Lower _
middle 10 175 47 82.5 57 21.1 df=4
Upper 31 | 156 | 168 | 844 | 199 | 73.7 | p<0.05
middle
Upper 0 0 5 100 5 19
Total 41 15.2 229 84.8 270 100

IgG anti HAV | 1gG anti HAV Total Signific
Age positive negative ance
group
(years) Frequ |[percen | Frequ |percen | Frequ |percen
ency | tage ency | tage ency | tage
: =
18-25 27 15.4 148 84.6 175 65 0.06

26-32 9 13.8 56 86.1 65 24 df=1

33-39 3 16.7 15 83.3 18 6.6

40-45 2 20.0 10 83.3 12 4.4

Total 41 15.2 229 84.8 270 100

The subjects were also categorized on the basis of
their socio-economic status according to modified
Kuppuswamy scale. 9 of the subjects belonged to
lower socio-economic class (3.3%), 57 belonged to
lower middle class (21.1%), 199 were from upper
middle class (73.7%) and five belonged to upper
socio-economic class (1.9%). The highest
seroprevalence was found in lower middle class
(17.5%). The high prevalence in middle class when
compared to other classes was found to be
statistically significant (p< 0.05) (Table 3.2).

This was similar to the data published by Mall et
al® where the seropositivity was lower in high
income groups (49%; 95% CI 34-64%) than in
lower income group (88%; 95% CIl 76-96%) in
children from Calcutta. In children from Patna, the
seropositivity were 69% (95% CI 55-81%) in high
income group and 85% (95% CI 4-93%) in low
income group. However, some other studies from
India by Das et al®’, Batra et al?!, Joshi* et al do
not show significant differences between the
seroprevalence data from different socio economic
classes.

210 (77.8%) subjects obtained their drinking water
from shallow well, 17 subjects (6.3%) used water
from tube well and 43 subjects (15.9%) depended
on municipal water supply for drinking purposes.
The highest prevalence of anti-HAV 1gG antibodies
was seen in subjects depending on Municipal water
supply as the source of drinking water(23.3%),
followed by those depending on shallow well
(15.3%) and the lowest seroprevalence was noted
among those using tube well water (5.9%). This
association was however statistically insignificant
(Fig 3.2). This is consistent with data published by
Dutta et al®. In contrast to this finding, a study by
Mall et al*? in 5 centers throughout India showed
that the seroprevalence was higher (p<0.001) in
those using municipal water supply (73.2%) than in
those using water from wells (58.8%). Another
study by Chitambar et al ?* from West India showed
a significant decline in seroprevalence of anti HAV
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antibodies in those awailing municipal water supply
(88.6%) compared to those who used water from
wells for drinking purpose(97.52%, p< 0.05). The
difference in all these studies might have arised due
to the differences in pretreatment of drinking water
provided through Municipal supply or in wells.

Water Source

B Tube well

H Shallow
Well

Figure 3.2: Source of drinking water of the subjects.

Subjects were also studied on the basis of the
method used for purification of drinking water. 175
of the study subjects (64.8%) were in the habit of
boiling water prior to drinking, 26 study subjects
(9.7%) used water filters and 69 (25.5%) admitted
that no method of water purification was done.
Highest seroprevalence was found in persons who
do not use a method of water purification (18.8%),
followed by subjects who used to boil drinking
water(14.3%) and the lowest prevalence was found
in water-filter users. (Fig 3.3). However this
association was found to be statistically
insignificant. But this study was a one point analysis
and so the total duration of these habits could not be
studied. This may be the reason why the association
between seroprevalence and method of water
purification could not be established. Similarly, a
study by Dhawan et al*® could not establish a
relationship between method of water purification

employed and seropositivity to anti HAV antibodies.

In contrast, study by Mall et al*® showed that anti-

HAV seropositivity was significantly lower if water
was purified prior to consumption irrespective of
the water source.

Methods of Water Purification
Z 150
G
S 100
g 50 H Boiling
(11
0 B Water filters
B No method used
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Figure 3.3: Methods employed for the purification
of drinking water.

In this study, among the 270 subjects, 247 (91.5%)
had past history of jaundice. No significant
statistical association between past history of
jaundice and IgG antiHAV positivity was found out.
This finding may be due to the fact that majority of
the infections in childhood are subclinical®.

None of the subjects were vaccinated for Hepatitis
A. Subjects were also interviewed about the
awareness about the mode of spread of hepatitis A.
Though majority of the subjects were highly
educated, 49.3% of the subjects were unaware about
the mode of infection or the importance of safe
water and personal hygiene in prevention of the
disease. This finding stresses the importance of
health education in general population prior to any
intervention like vaccination in preventing hepatitis
A infection.

Conclusions

Out of the 270 study subjects, 41 (15.2%) were
found to be positive for IgG anti HAV antibodies. A
significant statistical association with socio-
economic status and IgG positivity was found out.
As the present study points out a declining
seroprevalence of hepatitis A virus infection in the
population, further seroprevalence studies have to
be carried out in younger age group <18 years to
confirm the declining seroprevalence rates. A cost-
benefit analysis study has to be performed to assess
the need of mass vaccination of school children to
prevent outbreaks. Further studies to determine the
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prevalent genotype in the area should be carried out.
As the awareness about the disease was only present
for 50.7% of the study population, health education
with emphasis on personal hygiene has to be
implemented to prevent further outbreaks.
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