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A R T I C L E  I N F O                              A B S T R A C T  
 

Introduction Acute viral hepatitis is caused by a group of five hepatotropic viruses 
namely types A, B, C, D and E. These hepatotropic viruses are serious public health 
concern. This study was conducted to study differential prevalence of these hepatitis 
viruses in different age groups. 
 

Methodology A prospective study was conducted over a period of one year. Subjects were 
divided into study (n=800) and control (n=200) arm. Inclusion and exclusion criteria were 
defined and subjects were distributed age and sex wise. All the samples in study and 
control group were tested for IgM anti HAV, HBsAg, IgM Anti HCV and IgM anti HEV. 
Statistical Package for Social Sciences (SPSS), version 10.0 was used for statistical 
analysis. 
 

Results The overall seroprevalence of acute viral hepatitis in study arm was 21.3% as 
compared to 8.5% in control arm. 0-10 year age group of the study arm had cumulative 
positivity of 25.7% with highest seropositivity for IgM anti HAV (65.4%). In 11-20 yrs of 
age group out of the total positive cases (23.6%), IgM anti HCV accounted for majority of 
cases (38.5%). For 21-30 and 31-40 years of age, the maximum contribution was by HEV 
i.e. 36.9% and 50% respectively. This was followed by HBV in both age groups (26.4% 
and 25%) respectively. In >40 yrs of age group, HBsAg was positive in 50% of the cases 
and IgM anti HCV was positive in another 50%. 
 

Conclusions HAV is still the predominant infection of childhood in developing countries 
but age of acquisition is gradually shifting towards adolescence. HCV mainly contributes 
to infection in young adults but most cases are asymptomatic and hence underreported. 
HEV and HBV mainly contribute to infections in adults due to continued risk of exposure 
with age. Vaccination programs need to be consolidated for HBV and HAV. 

 
 

   

INTRODUCTION 
 

Acute viral hepatitis (AVH) is inflammation of the liver 
caused by a group of five hepatotropic viruses namely types 
A, B, C, D and E.1 The condition can be self-limiting or can 
progress to fibrosis, cirrhosis or liver cancer.2These 
hepatotropic viruses are serious public health concern because 
of the burden of illness and associated mortality with potential 
for outbreaks. 2 Hepatitis A and E are common causes of 
enterically transmitted hepatitis spread through contaminated 
food or water.3 Hepatitis B, C and D usually occur as a result 
of parenteral contact with infected body fluids.3This may 
include receipt of contaminated blood or blood products, 
invasive medical procedures using contaminated equipment .4 
Hepatitis B virus can also be transmitted from mother to baby 
at birth and by sexual contact. 4 

 

Acute infection may be asymptomatic, or may include 
symptoms such as jaundice, dark urine, fatigue, nausea; 
vomiting and abdominal pain.5 Hepatitis B and C virus lead to 
chronic disease and together are the most common cause of 

liver cirrhosis and liver carcinoma 5. Markedly raised amino 
transferase values (>1000U/L) and  hyperbilirubinemia  are 
observed.6 Severe cases of acute hepatitis may progress 
rapidly to acute liver failure, marked by poor hepatic synthetic 
function.7 The diagnosis of acute viral hepatitis is based on 
serological demonstration of viral markers namely HBsAg, 
IgM anti HAV, IgM anti HCV and IgM anti HEV antibody.7 
Improved sanitation with strict personal hygiene  may help 
prevent transmission of HAV and HEV . 8 Prophylaxis for 
HBV and HCV includes general methods like avoidance of 
promiscuous sex, injectable drug abuse and direct or indirect 
contact with blood or blood products.8 Specific prophylaxis 
like active immunization with HAV vaccine, hepatitis B 
immunoglobulin (HBIG) and recombinant HBV vaccines are 
also recommended.9 Treatment for acute hepatitis caused 
by HAV, HEV and HBV is necessarily supportive in nature.10 
acute hepatitis C is detected infrequently but once diagnosed; 
it warrants early interferon (IFN) therapy. 11Specific treatment 
for chronic  hepatitis B include pegylated interferon (PEG-
IFN) alfa-2a and oral nucleoside or nucleotide analogues.12 
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Interferon based therapy in combination with ribavirin is used 
for treatment of chronic hepatitis C.13 

 

METHODOLOGY 
 

This Study was conducted in the Department of Microbiology 
at Lady Hardinge Medical College, New Delhi. This was a 
prospective study done over a period of one year from 
January to December 2008. 800 Subjects were divided into 
study and control arms.  Study arm had 600 patients 
presenting with clinical jaundice attending the outpatient 
departments of various specialties in Kalawati Saran Hospital, 
New Delhi. Inclusion criteria were fever and recent onset of 
jaundice (<6months), serum bilirubin level >2.5 mg/dl with 
five fold increase in serum transaminase levels.
criteria were either duration of illness more than six months, 
history of chronic liver disease or jaundice, acute fatty liver or 
intrahepatic cholestasis. Control Group had 200 age and sex 
matched subjects. Blood samples received in the serology 
section of department of Microbiology from patients 
satisfying the inclusion criteria were scrutinized. The sera 
were separated and stored in the deep freeze at 
tested for the viral markers. 
 

All the samples in study and control group were tested for 
IgM anti HAV, HBsAg, IgM Anti HCV and IgM anti HEV 
using commercially available kit manufactured by Biokit S.A. 
Spain   based on ELISA methodology. Statistical Package for 
Social Sciences (SPSS), version 10.0 was used for statistical 
analysis. The chi-square test was used to compare discrete 
values between groups. The means, percentages w
calculated and compared between the study and the control 
group by using Student’s‘t-test’ and chi
respectively. A p value of less then 0.05 was considered 
significant.       
                

 
 
 
 
 
 
 
 
 
 
 
 
 
 

OBSERVATIONS AND RESULTS 
 

The patients in study arm were distributed age wise into 0
11-20, 21-30, 31-40 and >40 years of age groups. Sex wise 
distribution of the study arm was done for all age groups.  
Accordingly, age and sex matched controls were taken. The 
study arm comprised of 362 male and 238 female patients. 
The control arm (n=200) comprised of 121 male and 79 
female patients. The mean age in the study arm was 20.2 
years while in the control arm it was 19.65 years.  The 
difference between the mean age of study and control group 
was not statistically significant (p>0.05). Male predominance 

Table 1 Age and sex distribution of subjects in 
Study and control arms 

 

Age Group 
Study arm (n=600) Control arm (n=200)

Male 
(%) 

Female 
(%) 

Total 
(%) 

Male 
(%) 

Female 
(%) 

0-10 yrs 
133 

(62.1) 
81 

(37.8) 
214 

(35.7) 
40 

(56.3) 
31 

(43.6)

11-20 yrs 
62 

(56.3) 
48 

(43.6) 
110 

(18.3) 
21 

(58.3) 
15 

(41.6)

21-30 yrs 
87 

(66.9) 
43 

(33) 
130 

(21.6) 
32 

(74.4) 
11 

(25.5)

31-40 yrs 
34 

(50.7) 
33 

(49.2) 
67 

(11.1) 
15 

(68.1) 
7 

(31.8)

>40 yrs 
46 

(58.2) 
33 

(41.7) 
79 

(13.1) 
13 

(46.4) 
15 

(53.5)

Total 
362 

(60.3) 
238 

(39.6) 
600 

121 
(60.5) 

79 
(39.5)

 M:F 1.5:1  M:F 1.5:1 
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ed therapy in combination with ribavirin is used 

Study was conducted in the Department of Microbiology 
at Lady Hardinge Medical College, New Delhi. This was a 

f one year from 
January to December 2008. 800 Subjects were divided into 

Study arm had 600 patients 
presenting with clinical jaundice attending the outpatient 
departments of various specialties in Kalawati Saran Hospital, 

Inclusion criteria were fever and recent onset of 
jaundice (<6months), serum bilirubin level >2.5 mg/dl with 
five fold increase in serum transaminase levels. Exclusion 
criteria were either duration of illness more than six months, 

liver disease or jaundice, acute fatty liver or 
Control Group had 200 age and sex 

matched subjects. Blood samples received in the serology 
section of department of Microbiology from patients 

scrutinized. The sera 
were separated and stored in the deep freeze at -70oC until 

All the samples in study and control group were tested for 
IgM anti HAV, HBsAg, IgM Anti HCV and IgM anti HEV 

manufactured by Biokit S.A. 
Spain   based on ELISA methodology. Statistical Package for 
Social Sciences (SPSS), version 10.0 was used for statistical 

square test was used to compare discrete 
values between groups. The means, percentages were 
calculated and compared between the study and the control 

test’ and chi-square test 
value of less then 0.05 was considered 

The patients in study arm were distributed age wise into 0-10, 
40 and >40 years of age groups. Sex wise 

for all age groups.  
Accordingly, age and sex matched controls were taken. The 
study arm comprised of 362 male and 238 female patients. 
The control arm (n=200) comprised of 121 male and 79 
female patients. The mean age in the study arm was 20.2 

e in the control arm it was 19.65 years.  The 
difference between the mean age of study and control group 
was not statistically significant (p>0.05). Male predominance 

was seen overall as well as in different age groups in both 
study and control arms. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Age and sex distribution of subjects in  

Control arm (n=200) 
Female 

 
Total (%) 

(43.6) 
71 

(35.5) 

(41.6) 
36 

(18) 

(25.5) 
43 

(21.5) 

(31.8) 
22 

(11) 

(53.5) 
28 

(14) 

(39.5) 
200 

  

Table 2 Contribution of hepatitis viral markers in 
infectious hepatitis cases

                                                        
 

Age  
Group 

Total 
Tested 

Total  
Positive  

(%) 

IgM anti  
HAV (%) 

HBsAg

0-10 yrs 214 55 (25.7) 36 (16.8) 6 (2.8)
11-20 yrs 110 26 (23.6) 8 (7.2) 5 (4.5)
21-30 yrs 130 38 (29.2) 6 (4.6) 10 (7.6)
31-40 yrs 67 4 (5.9) 0 1 (1.4)
> 40 yrs 79 5 (6.3) 0 2 

Total 600 128(21.3) 50 (8.3) 24 (4)

 
Table 3 Contribution of hepatitis viral markers in

 Control arm (n=200)
 

Age 
 Group 

Total 
Tested 

Total 
Positive 

IgM anti  
HAV (%) 

HBsAg 

0-10 yrs 71 8 (11.2) 2 (2.8) 2 (2.8)
11-20 yrs 36 5 (13.8) 2 (5.5) 1 (2.7)
21-30 yrs 43 2 (4.6) 0 1 (2.3)
31-40 yrs 22 1 (4.5) 0 
> 40 yrs 28 1 (3.5) 0 1 (3.5)

Total 200 17 (8.5) 4 (2) 5 (2.5)

 

 

0-10 yrs age group                                                        

 
 

11-20 yrs age group
 

 

21-30 yrs age group

        
 31-40 yrs age group

 

40 yrs age group
 

Figure 1 Contribution of hepatitis viral markers in infectious
Hepatitis cases for the study 
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was seen overall as well as in different age groups in both 

Contribution of hepatitis viral markers in 
infectious hepatitis cases 

                                                        (Studyarm n=600) 

HBsAg 
 (%) 

IgM anti 
 HCV (%) 

IgM anti 
HEV (%) 

6 (2.8) 11 (5.1) 2 (0.9) 
5 (4.5) 10 (9) 3 (2.7) 
10 (7.6) 8 (6.1) 14 (10.7) 
1 (1.4) 1 (1.4) 2 (2.9) 
2 (2.5) 3 (3.7) 0 
24 (4) 33 (5.5) 21 (3.5) 

Contribution of hepatitis viral markers in 
arm (n=200) 

HBsAg 
(%) 

IgM anti 
 HCV 
(%) 

IgM anti  
HEV (%) 

2 (2.8) 2 (2.8) 2 (2.8) 
1 (2.7) 1 (2.7) 1 (2.7) 
1 (2.3) 0 1 (2.3) 

0 0 1 (4.5) 
1 (3.5) 0 0 
5 (2.5) 3 (1.5) 5 (2.5) 

 

10 yrs age group                                                        

 

20 yrs age group 

 

30 yrs age group 

 
40 yrs age group 

 

40 yrs age group 

viral markers in infectious 
Hepatitis cases for the study arm (Study arm n=600) 

65.4

3.7

HCV HEV

30.7

19.2

HCV HEV

15.7

26.4

HCV HEV
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HCV HEV

0
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The overall seroprevalence of acute viral hepatitis in study 
group was 21.3%. In the study arm among 0-
group cumulative seropositivity was 25.7% with highest 
seropositivity for IgM anti HAV (65.4%).  This was followed 
by IgM anti HCV, HBsAg and IgM anti HEV, the 
contribution being 20%, 10.9% and 3.7% respectively. 
Among the 11-20 yrs of age group cumulative seropositivity 
was 23.6% with highest seropositivity for IgM anti HCV 
(38.5%) followed by IgM anti HAV (30.7%), HBsAg (19.2%) 
and IgM anti HEV (11.6%). In the 21-30 yrs of age group 
cumulative seropositivity was 29.2% with highest 
seropositivity for IgM anti HEV (36.9%), followed by HBsAg 
(26.4%), IgM anti HCV (21%) and IgM anti HAV (15.7%).  

0-10 yrs age group 

 

11-20 yrs age group 

 

21-30 yrs age group 

 

31-40 yrs age group 

 40 yrs age group 
 

Figure 2 Contribution of hepatitis viral markers for the control arm
Control arm (n=200) 
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The overall seroprevalence of acute viral hepatitis in study 
-10 yrs of age 

group cumulative seropositivity was 25.7% with highest 
anti HAV (65.4%).  This was followed 

nd IgM anti HEV, the 
contribution being 20%, 10.9% and 3.7% respectively. 

20 yrs of age group cumulative seropositivity 
was 23.6% with highest seropositivity for IgM anti HCV 
(38.5%) followed by IgM anti HAV (30.7%), HBsAg (19.2%) 

30 yrs of age group 
cumulative seropositivity was 29.2% with highest 
seropositivity for IgM anti HEV (36.9%), followed by HBsAg 
(26.4%), IgM anti HCV (21%) and IgM anti HAV (15.7%).  

In 31-40 yrs of age group with a cumulative serop
5.9%, IgM anti HEV accounted for half the cases (50%), 
followed by HBsAg (25%), IgM anti HCV (25%) and none of 
the cases were positive for IgM anti HAV. In >40 yrs of age 
group, HBsAg was positive in 50% of the cases and IgM anti 
HCV was positive in another 50%. 
 

In the control group (n=200), the overall seropositivity was 
8.5%. Among the 8 positive cases in 0
the four serological markers were equally distributed (25%).  
In 11-20 yrs of age group, out of the total posit
IgM anti HAV accounted for maximum number of cases 
(40%) followed by HBsAg, IgM anti HCV and IgM anti 
HEV. Out of total positive cases in 21
only 2 markers were positive, HBsAg (50%) and IgM anti 
HEV (50%).  Out of total positive cases in 31
group, only IgM anti HEV (100%) was positive.  In > 40 yrs 
age group, only HBsAg (100%) was positive. 
 

DISCUSSION 
 

Acute viral hepatitis in India is caused by five well described 
hepatotropic viruses which are divided i
parenteral groups based on mode of transmission.
HEV are enterically transmitted through orofecal route while 
hepatitis B, C & D viruses are parenterally transmitted.
viruses that can cause hepatic inflammation include Epste
Barr Virus (EBV), Herpes Simplex Virus (HSV), Mumps 
Rubella, Yellow fever virus and Adeno virus.
hepatitis is a global public health concern associated with 
significant mortality and morbidity.  
 

In the study arm in 0-10 yrs of age group, 
were positive for IgM anti HAV (65.4%) indicating hepatitis 
A as predominantly a childhood infection. The mean age at 
which hepatitis A virus infection has been shown to occur, 
tends to differ in developing and developed countries with 
infections occurring at younger age in developing countries.
There is almost universal exposure in infancy and 
childhood.16 Passive transmission of maternal antibody 
protects the neonate, but protection wanes during 
infancy.16Young children are ideal orofecal 
infection because of their low immunity status
developing world, where sanitation is poor, infection 
contributes to high endemicity pattern.
postulated that the main cause of transmission of HAV was 
improper waste disposal leading to contamination of water 
sources.18 Overflowing rain water contaminates potable  water 
supply leading to the outbreaks.18A recent study from Delhi, 
has reported that the frequency of HAV infection among 
children has increased from 8.4  to 12.3% over a period of 
five years.19  Outbreaks are observed in child care centers and 
schools and occasionally large food borne epidemics have 
been reported. Disease acquired in early childhood has large 
number of asymptomatic and anicteric cases making
identification difficult16.According to a recent study done at 
Pune, India, virtually 100% of children are infected by late 
childhood.20Safe and effective hepatitis A vaccines have been 
available since 1992, but are significantly underutilized. In 
countries of intermediate endemicity, WHO recommends 
large-scale childhood vaccination to be considered as a 
supplement to health education and improved sanitation.
Among 11-20 yrs of age group of the  study arm cumulative 
seropositivity was 23.6% with IgM anti HCV seropositivity at 

 

 

 

 

 

Contribution of hepatitis viral markers for the control arm 

HEV

HEV

50

HEV

HEV

864, April 2016 

40 yrs of age group with a cumulative seropositivity of 
5.9%, IgM anti HEV accounted for half the cases (50%), 
followed by HBsAg (25%), IgM anti HCV (25%) and none of 
the cases were positive for IgM anti HAV. In >40 yrs of age 
group, HBsAg was positive in 50% of the cases and IgM anti 

In the control group (n=200), the overall seropositivity was 
8.5%. Among the 8 positive cases in 0-10 yrs of age group, all 
the four serological markers were equally distributed (25%).  

20 yrs of age group, out of the total positive cases (5), 
IgM anti HAV accounted for maximum number of cases 
(40%) followed by HBsAg, IgM anti HCV and IgM anti 
HEV. Out of total positive cases in 21-30 yrs of age group, 
only 2 markers were positive, HBsAg (50%) and IgM anti 

positive cases in 31-40 yrs of age 
group, only IgM anti HEV (100%) was positive.  In > 40 yrs 
age group, only HBsAg (100%) was positive.  

Acute viral hepatitis in India is caused by five well described 
hepatotropic viruses which are divided into enteral and 
parenteral groups based on mode of transmission.5 HAV and 
HEV are enterically transmitted through orofecal route while 
hepatitis B, C & D viruses are parenterally transmitted.6 Other 
viruses that can cause hepatic inflammation include Epstein 
Barr Virus (EBV), Herpes Simplex Virus (HSV), Mumps 
Rubella, Yellow fever virus and Adeno virus.14 Acute viral 
hepatitis is a global public health concern associated with 

 

10 yrs of age group, maximum cases 
were positive for IgM anti HAV (65.4%) indicating hepatitis 
A as predominantly a childhood infection. The mean age at 
which hepatitis A virus infection has been shown to occur, 
tends to differ in developing and developed countries with 

ions occurring at younger age in developing countries.15 
There is almost universal exposure in infancy and 

Passive transmission of maternal antibody 
protects the neonate, but protection wanes during 

Young children are ideal orofecal transmitters of 
infection because of their low immunity status17. In the 
developing world, where sanitation is poor, infection 
contributes to high endemicity pattern.16 A recent study 

the main cause of transmission of HAV was 
disposal leading to contamination of water 

Overflowing rain water contaminates potable  water 
A recent study from Delhi, 

has reported that the frequency of HAV infection among 
o 12.3% over a period of 

Outbreaks are observed in child care centers and 
schools and occasionally large food borne epidemics have 

Disease acquired in early childhood has large 
number of asymptomatic and anicteric cases making case 

.According to a recent study done at 
Pune, India, virtually 100% of children are infected by late 

Safe and effective hepatitis A vaccines have been 
available since 1992, but are significantly underutilized. In 

untries of intermediate endemicity, WHO recommends 
scale childhood vaccination to be considered as a 

supplement to health education and improved sanitation.21  

20 yrs of age group of the  study arm cumulative 
M anti HCV seropositivity at 
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38.5% followed by IgM anti HAV at 30.7%. A recent 
mortality and morbidity report by CDC (2011), Massachusetts 
reported an increase in seroprevalence rate of HCV in 15-24 
year age group during 2002 to 2006.22 Injection drug use 
(IDU) was the most common risk factor for HCV 
transmission. 22 The highest reported age-specific incidence of 
acute hepatitis C in the United States is now among young 
adults.23 A study reviewed patients suspected of acute viral 
hepatitis and the highest seroprevalence of IgM anti HCV was 
noted in 10-20 years of age group (6.9%).24 The high 
incidence of HCV in young adults is attributed to increased 
risk of exposure in this age group. HCV is at least 10 times 
more infectious than HIV.25The risk of HCV transmission by 
needle stick injury is 3%–10% as compared to 0.3% for HIV 
.25Moreover, contaminated needles/syringes contribute 
significantly to blood-borne HCV transmission. 
 

In recent years, there has been an emerging epidemic of HCV 
infection among young people who inject drugs (PWID)26. 
Also, tattooing procedures undertaken by young adults could 
be an added risk factor as postulated by some studies.27 

 

Among 11-20 years of age group of study arm, highest 
seropositivity was for HCV followed by HAV (30.7%). 11-20 
years of age group of control arm had maximum 
seroprevalence for HAV. Our findings are supported by a 
study from Delhi where trends of acute sporadic viral 
hepatitis A over a period of five years in patients aged 13-20, 
21-30 and >30 yr showed an increase in proportion of HAV 
infections by three folds.28 These findings are attributed to the 
fact that the epidemiologic pattern of hepatitis A infection is 
currently changing in developing countries with 
improvements in socioeconomic conditions, public health 
programs and sanitation. Hence, there has been a gradual shift 
in age of acquiring the infection from early childhood to 
adulthood.20 In most developed countries sanitation and 
hygienic conditions are generally good and infection rates in 
children are generally low, shifting peak rates of infection to 
adolescence and young adulthood.28 Concomitantly, there is 
an increase in symptomatic cases and in severe clinical 
outcomes including liver failure.20 

 

Our study postulated that both in 21-30 yrs and 31-40 years of 
age group HEV contributed for maximum number of cases 
i.e. (36.9% and 50%), followed by HBsAg (26.4% and 25%). 
Similar findings were observed in control arm for 21-30 years 
of age group. It has been widely reported that HEV primarily 
affects young adults between 15-40 yr of age in endemic 
region.29,30 Kaur et al (New Delhi, 2002) reviewed 306 
patients with acute viral hepatitis and found that HEV was 
more often seen in 21-30 years (32.2%) and very few sera was 
positive in children.31 Another study  studied  148 patients 
with acute viral hepatitis and recorded higher seropositivity of 
HEV infection among adults (56.1%) compared to children 
(34.78%). 32HEV infection is mostly asymptomatic and 
anicteric in children under nine years of age in endemic 
hepatitis.33 Low standards of sanitation promote the 
transmission of the virus by orofecal route. Hepatitis E is 
usually a self limiting disease with low rate of fulminant 
hepatic failure.  However, when this infection occurs in 
pregnant women, the consequences are particularly 
disastrous.34  pregnant women particularly those in second and 
third trimesters are more frequently affected34. However, in 

our study only 15 pregnant women were reported and none 
were reported to be positive for HEV. 
 

For 21-30 and 31-40 years of age, the maximum contribution 
was by HEV followed by HBV. The high prevalence rates of 
HBsAg in 21-30 years group is due to increased sexual 
activity, promiscuity and intravenous drug abuse among 
adults.35HBV is transmitted through percutaneous and 
parenteral contact with the infected blood, body fluids etc.35 
Increased exposure to these risk factors could be responsible 
for increased seropositivity of HBsAg in this age group. 
 

In >40 yrs of age group, HBsAg was positive in 50% of the 
cases and IgM anti HCV was positive in another 
50%.Moreover for >40 years age group of control arm all 
cases were contributed by HBV. Many studies have 
demonstrated that acute hepatitis occurring in >40 years of 
age end up with chronicity.36, 37 Initial HCV infection is often 
asymptomatic and can progress insidiously. Approximately 
75% of infected individuals are unaware of the infection and 
of these, approximately 70% to 85% will not clear the virus 
and remain chronically infected. 36Davis et al found that 
patients older than 60 years of age affected with HCV  need 
urgent attention to prevent complications.37 Age is a 
significant factor conversely associated with sustained 
virological response following treatment.36These patients are 
not only at risk of developing complications from the 
infection but also at risk of occult transmission. 
 

Another finding substantiated in our study was that no cases 
were contributed by HAV in >30 years of age in study and 
>20 years of age in control arm. HAV is still the predominant 
cause of acute viral hepatitis among children. High numbers 
of cases were enrolled among 0-10 years of age at our 
pediatric hospital is another reason for this finding.  
 

CONCLUSIONS 
 

HAV is still the predominant infection among children in 
developing countries, but implementation of public health 
strategies, has gradually shifted the age of acquisition of HAV 
towards adolescence. HAV vaccine is widely available but 
still under utilized so it should be incorporated in national 
immunization program.  
 

HCV mainly contributes to infection in young adults but most 
of the cases are asymptomatic and disease is underreported 
thus significantly increasing the disease burden. HEV and 
HBV mainly contribute to infections in adults due to 
continued risk of exposure with increasing age. Vaccination 
programs need to be strengthened for HBV and HAV. 
 

References 
 

1. D D Banker. Viral Hepatitis. Ind J Med Sci.2003;57(8): 
363-368. 

2. W HO | what is hepatitis? Www. who. int/ features/ qa 
/76/en/ 

3. WPRO | Hepatitis. www. wpro. who. int/ laos/ topics/ 
hepatitis/ en/ 

4. World Hepatitis Day - Aon https: //www. Aon. Co. 
za/ Assets//July_-World_ Hepatitis_ Day_2014. 
 



International Journal of Current Advanced Research Vol 5, Issue 4, pp 860-864, April 2016 
 

864 
 

5. Hepatitis: Types, Symptoms & Treatment - Disabled 
World www.disabled-world.com/health/hepatitis 

6. Viral Hepatitis: Background, Pathophysiology, 
Etiology emedicine. Medscape. Com/ article/ 
775507 

7. Edoardo G. Giannini,  Roberto Testa, Vincenzo 
Savarino. Liver enzyme alteration: a guide for 
clinicians. CMAJ. 2005; 172(3): 367–379. 

8. WHO Recommended Strategies for the Prevention and 
Control of Communicable Diseases WHO/ CDS/ CPE/ 
SMT/ 2001.13 

9. Protection against Viral Hepatitis Recommendations of 
the Immunization Practices Advisory Committee 
(ACIP). MMWR, February 09, 1990 / 39(RR-2); 1-26. 

10. Viral Hepatitis- the Silent Disease Facts and Treatment 
www. Ncdc. gov.in/ writeread data/ guideline 

_hep20158117187417 
11. Melanie Deutsch, Nikolaos P, Emilia S. Hadziyannis. 

Clinical Characteristics, Spontaneous Clearance and 
Treatment Outcome of Acute Hepatitis C: A Single 
Tertiary Center Experience.  Saudi J Gastroenterol. 
2013; 19(2): 81–85. 

12. Teresa Antonia Santantonio , Massimo Fasano. Chronic 
hepatitis B: Advances in treatment.World J Hepatol. 
2014; 6(5): 284–292. 

13. Gaetano Bertino, Annalisa Ardiri, Maria Proit. Chronic 
hepatitis C: This and the new era of treatment.World J 
Hepatol. 2016; 8(2): 92–106. 

14. Masami Minemura, Kazuto Tajiri, Yukihiro Shimizu. 
Liver involvement in systemic infection. World J 
Hepatol. 2014; 6(9): 632–642. 

15. Elisabetta Franco, Cristina Meleleo. Hepatitis A: 
Epidemiology and prevention in developing countries. 
World J Hepatol. 2012; 4(3): 68–73. 

16. 16. Jennifer A. Cuthbert. Hepatitis A: Old and New. 
Clin Microbiol Rev. 2001; 14(1): 38–58. 

17. Hepatitis A and Food Service Workers (infectious 
hepatitis). Https: //www. Health. ny.gov/ diseases/ 
communicable/ hepatitis/ hepatitis_ a/food_ service_ 
workers_fact_sheet.htm 

18. Jimmy Antony, TM Celine. A Hospital-based 
Retrospective Study on Frequency and Distribution of 
Viral Hepatitis. J Glob Infect Dis. 2014; 6(3): 99–104. 

19. Ramesh Verma, Pardeep Khanna. Hepatitis A vaccine 
should receive priority in National Immunization 
Schedule in India. Hum Vaccin Immunother. 2012; 
8(8): 1132–1134. 

20. Arankalle VA, Tsarev SA, Chadha MS, Age-specific 
prevalence of antibodies to hepatitis A and E viruses in 
Pune, India, 1982 and 1992. J Infect Dis 1995; 171 (2): 
447-50. 

21. Burcin Nalbantoglu, Metin M. Donma,  Burcu Ozdilek. 
Shifting Epidemiology of Hepatitis A Infection and 
Vaccination Status of Children Aged 6 Months-12 
Years: Time for Mass Vaccination.Iran J Pediatr. 2013 
Jun; 23(3): 276–280. 

22. Hepatitis C Virus Infection among Adolescents and 
Young Adults, Mass achusetts, 2002—2009. Www. 
cdc.gov/ mmwr/ preview/ mmwr html/ mm6017a2. 
Htm 

 
 

Commentary \ US 2013 Surveillance Data for Viral 
Hepatitis www. cdc.gov/ hepatitis/ statistics/ 2013 
surveillance/ commentary.htm 

23. Regina MB Martin, Selma O B Porto.Short Report: 
Prevalence of Hepatitis C Viral Antibody among 
Brazilian Children, Adolescents, and Street Youths. 
Am. J.Trop. Med Hyg.1995; 53: 654-655. 

24. Kimberly Page, Meghan D. Morris, Judith A. Hahn. 
Injection Drug Use and Hepatitis C Virus Infection in 
Young Adult Injectors: Using Evidence to Inform 
Comprehensive Prevention.Clin Infect Dis. 2013; 
57(Suppl 2): S32–S38. 

25. Hepatitis in young persons who inject drugs (PWID) 
www. cdc.gov/ hepatitis/ out breaks/youngpwid.htm 

26. Sławomir Chlabicz, Robert Flisiak, Anna Grzeszczuk. 
Known and probable risk factors for hepatitis C 
infection: A case series in north-eastern Poland.World J 
Gastroenterol. 2006; 12(1): 141–145. 

27. P. Mathur & N.K. Arora. Epidemiological transition of 
hepatitis A in India: Issues for vaccination in 
developing countries. Indian J Med Res, 2008. 699-704 

28. Nidhi Subhash Chandra, Asha Sharma,*Ramesh Roop 
Rai. Contribution of hepatitis E virus in acute sporadic 
hepatitis in north western India. Indian J Med Res. 
2012; 136(3): 477–482. 

29. Neeraj Nagaich, Manju Raghav, Radha 
Sharma.Clinical profile of outbreak of viral hepatitis 
and its outcome at tertiary care centre in Jaipur. 
International Journal of Current Advanced Research, 
2016; 5 (1), 577-580. 

30. Kaur R, Gur R, Berr N et al.  Etiology of endemic viral 
hepatitis in urban north India. South East Asian J Trop 
Med Public Health. 2002; 33(4). 

31. Sarker NR1, Saha SK 2, Ghosh DK. Seropositivity of 
hepatitis viral markers in icteric children.  Bangladesh 
Med J. 2014; 43 (1).  

32. WHO | Hepatitis E - World Health Organization 
www.who.int/ csr/ disease/ hepatitis/ whocdscsredc 
200112/ en/index3.html 

33. Maysaa El Sayed Zaki, Amena Abd 
El Aal, Ahmed Badawy. Clinicolaboratory Study of 
Mother- to-Neonate Transmission of Hepatitis E 
Virus in Egypt .AJCP 2013:721-726 

34. Jalal Poorolajal , Reza Majdzadeh. Prevalence of 
chronic hepatitis B infection in Iran: a review article. J 
Res Med Sci. 2009 Jul-Aug; 14(4): 249–258. 

35. Jane Vermunt, Margaret Fraser, Peter Herbison. 
Prevalence and knowledge of hepatitis C in a middle-
aged population, Dunedin, New Zealand. World J 
Gastroenterol. 2015 Sep 21; 21(35): 10224–10233 

36. Davis GL, Alter MJ, El-Serag H, Poynard T, Jennings 
LW. Aging of hepatitis C virus (HCV)-infected persons 
in the United States: a multiple cohort model of HCV 
prevalence and disease progression. Gastroenterology. 
 2010; 138:513–521. 

 
 
 
 
 
 ******* 


