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ackground: Hepatitis A virus (HAV) is a major concerning issue for human health that causes 
acute viral hepatitis. Hepatitis A virus is non enveloped RNA virus which is a member of the 
family Picornaviridae and genus Hepatovirus. HAV is more prevalent in developing countries 

like Pakistan with poor sanitation and economic status. The virus is present in young kids of age 1 to 
15 years old associated with many risk factors. 

Methods: A total of 100 blood samples (1-2 ml) were collected from the hospitals of Lahore. After 
serum collection, indirect ELISA was performed on a commercially available kit. The Optical density 
(OD) was taken from the ELISA reader. Positive and negative samples were also run along with the 
samples and samples OD was compared with the OD of positive and negative controls. Cut off value 
was calculated by multiplying negative control (NC) with 2.1. The absorbance value of 
specimen/cutoff <1: samples having a value less than cut-off value were considered negative and 
samples having a value greater than or equal to cut-off value were considered positive. The apparent 
prevalence of Hepatitis A virus was measured by dividing the number of children positive to the total 
number of children included in the study.  

Results: Of the 100 samples tested, 37% were positive for IgM and 100% were positive for IgG. 
Statistical Analysis SPSS 21.0 version was applied to analyze the data and a correlation test was 
applied to see the association of risk factors with disease status. 

Conclusion: This study was done to appraise the overall status of HAV prevalence in young kids in 
association with potential risk factors. 
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Introduction  

Hepatitis A virus is thought to be an epidemiologically 
important virus that causes viral acute hepatitis 
worldwide [1]. HAV is responsible for infections that 
transfer through the feco-oral route, parenteral route, 
and sexual contact. Countries having intermediate 
endemicity level are at high risk of Hepatitis A virus 
infections, where HAV infection is commonly spread by 
direct contact with infected people and by intake of 
contaminated food and beverages [2]. HAV is 
characterized as a small, non-enveloped positive-strand 
RNA hepatotoxic virus comprised of family 
Picornaviridae and genus Hepatovirus. The geographical 
distribution of Hepatitis A virus is correlated with 
sanitary and hygiene conditions [3]. and the number of 
cases reported for this virus is 1.5 million each year [4]. 
Major studies have revealed that increasing age, poor 
socioeconomic status, and inappropriate hygiene 
conditions play an important role in the prevalence and 
transmission of hepatitis A virus [3]. It is estimated that 
if these conditions are improved worldwide, there can be 
a noticeable reduction in the occurrence of infection 
from an early age to young and even older ones [5]. This 
virus shows strong resistance to acidification and 
freezing that will increase the chances of foodborne 
transmission when cases of HAV infections are reported. 
The noticeable decrease in EU rate for HAV has been 
recorded over the last 15 years, despite some countries 
still experiencing high notification rate. We should 
adopt some preventive measures to control viral 
hepatitis such as good hygiene practices, avoiding 
contacting the infected person, and use of vaccines [6]. 
Diagnosis of HAV infection is done serologically by 
detecting anti-HAV-IgM and anti-HAV IgG using ELISA. 
This test comes positive for infected people and for 
those who have been vaccinated. For this purpose, HAV 
nonstructural protein 2A helps in the differentiation of 
immune status of infected and vaccinated persons [7]. 
High contamination concerns arise among exposed 
children who grow immunity without ever symptomatic 
in growing countries with bad sanitary infrastructure, 
and outbreaks are rare [8]. HAV infection is self-limiting, 
especially in children with developed immunity, and 
does not lead to chronic infections. It may 
intermittently evolve to severe disease, particularly 
among the elderly population [4]. A molecular technique 
such as PCR is used to determine the frequency and 
duration of Hepatitis A viremia in individuals with the 
disease [9]. The incubation period for HAV is 28 days and 
clinical manifestation differs. Some individuals may be 
asymptomatic, some show mild symptoms and others 
may have extreme hepatitis. HAV infection symptoms 
may include the abrupt onset of fever, malaise, loss of 

urge for food, nausea, stomach pain, and jaundice from 
weeks to several months [10]. Most cases of hepatitis 
have been reported during community wide outbreaks, 
the highest disease burden is reported among children, 
adolescents, and young adults. Countries suffering 
intermediate levels of disease experience an accelerated 
number of vulnerable adults and occasional big 
outbreaks [11]. The principal objective was to check the 
seroprevalence of Hepatitis A among children of age 
from one to fifteen years old and the association of 
various risk factors with the presence or absence of 
disease in children. 

Methods 

Sample Collection and Processing 
To check the seroprevalence against Hepatitis A virus, a 
total of 100 blood samples were collected from the 
hospital of Lahore and the testing of samples were done 
at the Institute of Microbiology, University of Veterinary 
and Animal Sciences, Lahore. Subjects were 
characterized according to three age groups ≤5 years, ≥5 
years, and ≥10 years. The blood (1-2 ml) was taken in 
golden yellow caped serum separator tubes and 
remained for a short time to get the serum. The serum 
samples were stored at -20ᵒC for further analysis. During 
sampling, a questionnaire was given to parents of 
children to get information including age, gender, 
economic status, feeding habits, vaccination status, or 
any other disease, etc.  

Serological test for detection of IgM and IgG 
A commercially available ELISA kit was used for the 
detection of specific IgM and IgG antibodies against 
Hepatitis A virus in serum samples. IgM can be detected 
during the acute phase of infection [12]. Optical density 
(OD) values were comprehended and recorded at 450nm 
by iMarkTM Microplate Absorbance Reader (BIO-RAD) at 
serology lab in university diagnostic laboratory of UVAS, 
Lahore. 

Results interpretation of ELISA  
Cut-off value was calculated = NC × 2.1: (NC = the mean 
absorbance value for three negative control). Cut off 
value was calculated by multiplying NC with 2.1. The 
absorbance value of specimen/cutoff <1: Samples having 
value less than cut-off value were considered negative. 
Absorbance value of specimen/cut-off ≥1: samples 
having value greater than or equal to cut- off value were 
considered positive. Absorbance value of specimen/cut-
off = 0.9-1.1: specimens having value to cut –off ratio 
between 0.9 and 1.1 are considered borderline. 

Risk factors analysis associated with Hepatitis A 
infection 
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Risk factors analysis of Hepatitis was performed by 
careful analysis of the information contained in the 
questionnaire about the anticipated risk factors. The 
possible risk factors like age, sanitary conditions, 
economic status, vaccination status, feeding habits, 
quality of water were included in this study. 

Statistical Analysis 
The results obtained by sample analysis for detection of 
antibodies against Hepatitis A and the categorical 
measures for risk factors analysis were compiled into 
Microsoft Excel 16 spreadsheet. The data were analyzed 
through SPSS Pearson’s Chi square (x2) test was applied 
to analyze the association between the occurrence of 
Hepatitis A and its risk factors. The variables showing a 
significant association undergo binary logistic 
regression to predict the variables as a risk factor for the 
disease. The confidence interval was adjusted to 95%. 

Results 

A total of 100 blood samples were taken and processed 
for detection of serum based prevalence of Hepatitis A 
through indirect ELISA. The apparent prevalence of 
Hepatitis was measured by dividing no of children 
positive to the total number of children included in the 
study. Of the 100 samples processed, 37% were tested 
positive for IgM by i-ELISA i.e. 37/100 while all samples 
were found positive for IgG by i-ELISA i.e. 100/100. The 
true prevalence was studied by the following formula 
given by Rogan Gladen. 

True prevalence=AP+Sp-1/Se+Sp-1 
Where Sp =specificity of ELISA kit, Se = sensitivity of 
ELISA kit. In the current study, apparent prevalence is 
also the test prevalence as the specificity and sensitivity 
of ELISA kit for Hepatitis A is same and 100%. 

Table 1: Prevalence of Hepatitis A in blood samples from 1 to 15 years 
old kids. 

Of the positive 37 samples, 10 children of less than or 
equal to 5 years (CI 95%:50.25-95.1), 15 were of more 
than or equal to five years (CI: 95% 30.1-80.2%) and 
remaining were of more than 10 years (CI: 95% 45.87-
88.9). As the infection was seen more in children of age 
six to ten years as the out of total positive samples 15 
samples were positive (CI: 95% 30.1-80.2%). The 
number of children belonging to urban areas were 09 
positive out of total positive samples as the (CI: 95% 
18.9- 97.4) and the children belonging to rural areas 
were 26 positives out of total positive samples (CI: 95% 
36.2-99.5) that shows that HAV was more prevalent in 
children belonging to rural areas. It was observed that 
out of 37 total positive samples, 27 were positive for 

children those eat canteen purchased lunch (CI: 95% 
49.9-98) and remaining were of homemade lunch users. 
Quality of water is important in prevalence of HAV as 
out of total positive samples 30 samples were positive 
for children that drink non boiled (tap water) as (CI: 95% 
17.5-60.9) and 6 samples were positive for children 
those drink filter water (CI: 95% 13.9-56.8) and 
remaining were of boiled water users. The disease was 
seen more seen in poor family belonging patients as out 
of total positive samples 15 samples were positive for 
children belonging to poor family status (CI: 95% 5.6-
17.5), 10 samples were positive belonging to average 
family (CI: 95% 41.79-65.69) and rest positive samples 
belonging to very poor and above average family. The 
disease was more prevalent in non-vaccinated patients 
as 37 samples were positive in all non-vaccinated 
children. 37 samples were positive of non-vaccinated 
children and disease is more prevalent (CI: 95% 106-
132). 22 samples were positive out of total samples 
tested for samples collected form children having poor 
sanitary conditions and HAV is more prevalent (CI: 95% 
16.6-94.7). Out of total positive samples, more samples 
were positive for those using hygienic food from carts as 
25 samples were positive (CI: 95% 72-120). Univariate 
analysis of HAV in children and their association to 
variables is shown in table 2.  

Risk factors 
Categories 

Categories No of 
samples 
tested 

Positive 
samples 

95% 
confidence 
interval 

 

X2 
 

p- value 

Age ≤5 years 
≥5 years 
≥10 years 

25 
35 
40 

10 
15 
10 

50.52-95.1% 
30.1-80.2% 
45.87-88.9% 

 
2.98 

 
0.225 

Residential 
status 

Urban rural 40 
60 

09 
26 

18.9-97.4% 
36.2-99.5% 

 
4.16 

 
0.041 

Lunch during 
school 

Homemade 
Canteen purchase 

70 
30 

10 
27 

16.7-48.3% 
 
49.9-98% 

 
51.64 

 
0.000 

Water used Boiled 
Non boiled Filter 
water 

20 
47 
33 

1 
30 
6 

8.7-43.8% 
17.5-60.9% 
13.9-56.8% 

 
22.82 

 
0.000 

Consumption of 
unhygienic food 

Yes  
No 

60 
40 

25 
12 

72-120% 
61.8-101% 

 
0.165 

 
0.68 

Economic status Very Poor  
Poor 
Average 
Above average 

27 
10 
30 
15 

15 
8 
10 
4 

5.6-17.5% 
52.7-100.9% 
41.79-65.69% 
23.83-35.47% 

 
9.847 

 
0.020 

Vaccination 
status 

Applied 
Non 
applied 

10 
90 

0 
37 

 
106-132%% 

 
6.528 

 
0.011 

Sanitary 
conditions 

Poor Good 53 
47 

22 
15 

16.9-94.7% 
52.1-100.8% 

4.452  
0.035 

Table 2: Risk factors analysis associated with Hepatitis A in kids of 1 to 15 
years old. 

The results of Chi square analysis showed that 
residential status, lunch during school, water used, 
economic status, vaccination status, and sanitary 
conditions were indicated as significant factors for 
Hepatitis A as their p value is less than 0.05. These 
variables were further processed to binary logistic 
regression analysis. The results are shown in table 3.  
The final model also includes residential status, 

Total 
samples 

ELISA positive 
IgM 

ELISA positive 
IgG 

ELISA % 
IgM 

ELISA % 
IgG 

100 37 100 37% 100% 
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consumption of lunch and water, economic status, 
vaccination status, and sanitary conditions. The 
outcome of final model showed that odd of positivity to 
HAV were 8.435 times in children with residential status 
(CI: 95% 1.57-45.205).  

 
Figure 1: IgM ELISA plate in which wells showing yellow color are 

positive results. 

 
Figure 2: IgM ELISA plate in which wells showing yellow 

color are negative results. 

Discussion  

Hepatitis A is an important viral disease of humans. It is 
caused by Hepatitis A virus which is a contagious naked 
nucleocapsid virus commonly present on the whole 
globe and is responsible for the infections that transfer 
through the fecal oral route. Although HAV was first 
successfully adapted to cell culture 20 years ago, its 
protein constituents have not been completely defined. 
Infected cells contain only low titers of virus. The P1 
region encodes the three major proteins of the viral 
capsid, VP1, VP2, VP3. A fourth viral capsid protein VP4 
essential for virion formation is not detected in mature 
viral particles. Each of the capsid protein is cleaved from 
the precursor polyprotein by the viral protease 3C, 
encoded in the P3 region. The native conformation of 
the capsid proteins VP1 and VP2 forms a single,  

Variables B S.E Wald df Sig. Exp (B) 
95% C.I for EXP(B) 
Lower Upper 

Residential 2.132 .857 6.197 1 .013 8.435 1.574 45.205 

Lunch 
during 

-4.216 .960 19.307 1 .000 .015 .002 .097 

Water used -1.083 .584 3.440 1 .064 .339 .108 1.063 
Economic 1.369 .357 13.310 1 .000 3.930 1.884 8.198 
Vaccinati
on status 

-4.882 1.482 10.858 1 .001 .008 .000 .138 

Sanitary -.857 .714 1.437 1 .231 .425 .105 1.723 
Constant 12.326 4.043 9.296 1 .002 225386 - - 

Table 3: Final model with associated risk factors for Hepatitis A virus 
seropositivity by binary logistic regression analysis. 

dominant, serologic epitope on the viral capsid and 
elicits a neutralizing antibody response. Nonstructural 
proteins encoded in the P2 and P3 regions are predicted 
to function in RNA synthesis and virion formation. VPG 
(virion protein genome linked), also encoded in the P3 
region is covalently linked to the 5’ genome terminus 
and involved in initiation of RNA synthesis [13]. The 
study was carried out to assess IgM and IgG based 
seroprevalence of hepatitis A virus and different 
associated risk factors in children. The data collected 
indicated overall prevalence was high in children and 
prevalence was high in the case of IgG presence as IgG 
present in all serum samples. The survey gives 
significant proof of enormous categories of infection. 
Hepatitis A accounts for 50-60% of cases of kids with 
acute hepatitis. This infection is uncommon in adults 
but there is more convalescence and enhanced disease 
ratio in those who get affected. The children are exposed 
to this virus at some points of early age and continue to 
be immune for rest of their life. Different techniques 
used in detection of hepatitis A virus in different 
samples during acute or late phase of infection. In this 
study serological test ELISA (enzyme linked 
immunosorbent assay) was performed for the analysis of 
samples. As the type of sample was serum that collected 
from blood of children. The purpose was to find 
antibodies like IgM and IgG is serum that produced due 
to exposure of antigen in the blood. As the ELISA plate 
was coated with antigen against that antibodies 
supposed to be detected in the sample [14]. The indirect 
ELISA indicated high prevalence of IgG as compared to 
IgM because IgG persist for life time once appeared. IgM 
appeared after early infection and disappear after weeks 
and IgG produced after late infection and persist for long 
life and patient becomes immune for long life [15]. In 
comparison with the results of IgM plate and IgG, 
prevalence of IgM is only 37% and prevalence of IgG is 
100%. The prevalence of Hepatitis A varied in case of 
presence of IgM and IgG antibodies. IgG antibody stays 
for long life in the body which may be produced as a 
result of vaccination. HAV does not produce long lasting 
infections, and the humans are natural reservoirs so the 
reduction in the disease can be done by maintaining 
high population immunity by vaccination [16]. 
Univariate analysis showed association of factors with 
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positivity. Residential status, lunch during school, 
water, and, economic status, vaccination status and 
sanitary conditions are significant factors for ELISA 
positivity. Among all these factors lunch during school, 
water used are highly significant as compare to other 
variables. Age and consumption of unhygienic food were 
subjected as non-significant variables against HAV 
antibodies. The results of Chi square analysis showed 
that residential status, lunch during school, water used, 
economic status, vaccination status, and sanitary 
conditions were indicated as significant factors for 
Hepatitis A as their p value is less than 0.05. These 
variables were further processed to binary logistic 
regression analysis. Among all risk factors residential 
status, lunch during school, water quality, economic 
status and sanitary conditions are significant factors. 
Age is non-significant factor in prevalence of HAV, 
nevertheless almost 100% population in most regions of 
the developing world has been exposed to HAV by the 
age of 5 years [17]. Residential status plays a significant 
role in prevalence of HAV. 43 percent positivity was 
found for the children belonging to rural areas with 26 
positive out of total positive samples that showed HAV 
was more prevalent in children belonging to rural areas. 
Quality of lunch and water are highly significant factors 
as compared to other factors. Quality of water is 
important in prevalence of HAV as out of total positive 
samples 30 samples were positive for children that drink 
non boiled (tap water) and 6 samples were positive for 
children those drink filter water and remaining were of 
boiled water users. This result also match with the 
findings of [18]  that says drinking water should be 
properly treated to make virus free but unfortunately 
current water treatment strategies are unable to provide 
virus free effluents. This result also corporate with the 
study of [19] that represent in developing countries HAV 
is sporadic disease and as large outbreak linked with 
fecal contaminated drinking water. The data collected 
indicated overall prevalence was high in children and 
prevalence was high in case of IgG presence as IgG 
present in all serum samples. Out of total positive 
samples, more samples were positive for those using 
unhygienic food from carts as seropositivity was 41%. 
The result was accordance with results of [20] who also 
indicated that HAV is transmitted through consumption 
of contaminated food. The results are also in accordance 
with the findings of [21] that indicated that 
consumption of unhygienic food, raw shellfish and 
drinking water play an important role in prevalence of 
HAV infection. The results are also matched with the 
findings of [22] who observed that the infection could 
have resulted from the other contact by which feco-oral 
transmission can occur such as non-sexual personal 
contact or consumption of contaminated food. The 

disease was more prevalent in non-vaccinated patients 
as 37 samples were positive in all non-vaccinated 
children. Out of 100, 37 samples were positive from non-
vaccinated children and disease is more prevalent in 
them. The results are in accordance with the results of 
[23] that children should be vaccinated in one to ten 
years of age. But vaccination is not universally 
implemented in most of the underdeveloped and 
developing countries because infection spreads often via 
contaminated water and food is generally asymptomatic 
and occur at an early age. As sanitation and living 
conditions improve, limited exposure of children occurs 
over time with HAV. The results are also in accordance 
with the findings of [16] who observed that IgM is the 
only antibody that can be detected in early phase of 
infection. Sanitary conditions play a key role in HAV 
prevalence as seropositivity was found 42% in case of 
poor sanitary conditions as in this study that justify with 
the study of [24] that reflect the trend of lower HAV 
infection rates in recent years is decrease which is 
associated with several indicators, including higher 
socioeconomic status as measured by the improved 
sanitation facilities and hygienic practices. 

Indirect ELISA is good tool in diagnosis of antibodies 
present in serum obtained from blood sample. IgM is 
present at initial stage after infection and disappear 
after few weeks but IgG is produced at late infection and 
persist for long life and sample becomes positive for life 
and person becomes immune for long life. Various risk 
factors involved in prevalence of Hepatitis A virus e.g. 
quality of water, poor sanitary conditions, consumption 
of unhygienic food e.g. contaminated fruits, vegetables, 
under cooked foods from carts. The samples which are 
negative for IgM but are positive for IgG means that 
persons affected with Hep A once in life and remain 
positive for whole life. 
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