Indian J Med Res 139, June 2014, pp 940-944

Circulation of hepatitis A genotype IIIA virus in paediatric patients in

central India

P.V. Barde, M.K. Shukla, Ruchi Pathak, B.K. Kori & P.K. Bharti

Regional Medical Research Centre for Tribals (ICMR), Jabalpur, India

Received August 26, 2013

Hepatitis A virus (HAV) infection, a major cause of childhood hepatitis is transmitted by orofaecal route.
Children mostly suffer with subclinical infection but may have serious clinical implications leading to
hospitalization and mortality. IgM ELISA and nRT PCR were conducted on the blood samples collected
from HAV suspected paediatric cases referred to the viral diagnostic laboratory in the Regional Medical
Research Centre for Tribals at Jabalpur, Central India. The nRT PCR products were sequenced and
phylogenetic analysis was done. Of the 195 samples tested, 41 (21%) were positive for HAV antibodies,
among which 38 (92%) belonged to paediatric age group and 32 per cent of these were hospitalized.
nRT PCR and sequencing confirmed the presence of HAV. Phylogenic analysis revealed circulation of
genotype III A in central India. Regular serological and molecular monitoring would aid in understanding

epidemiology of HAV and plan intervention strategies.
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Hepatitis A virus (HAV) is transmitted by orofaecal
route and is a major cause of childhood hepatitis in
developing countries. Every year, about 1.5 million
cases of HAV are reported world over'. High incidence
of HAV is directly correlated to poor sanitation and
hygiene and low socio-economic conditions?. However,
with improving economic conditions, the age of
seroprevalence is changing from the first to the second
and third decades of life resulting in increased disease
severity and altered epidemiology**. HAV has positive
sense single-stranded RNA which is about 7500
bases long?. It has single serotype with six genotypes.
Genotypes I-11I are known to infect humans®. Genotype
I is prevalent in Europe and America and genotype 111
is endemic in Asia’. Different genotypes (IA, IB and
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IITA) with a predominance of genotype I1IA are known
to be circulating in southern, western and northern
India**!". However, information regarding circulating
genotype is not available from central India.

We present here the finding of clinical, serological
and molecular studies on the samples referred to the
viral diagnostic laboratory (VDL) for HAV diagnosis
in the Regional Medical Research Centre for Tribals
(RMRCT) Jabalpur, Central India, from July 2012 to
June 2013.

The blood samples (2 ml) were collected at tertiary
care and secondary hospitals viz. Netaji Subhash Chandra
Bose Medical College and Hospital and Seth Govind
Das district Hospital, Jabalpur by treating physicians,
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from the patients suspected of acute hepatitis. The
catchment areas of these hospitals were Jabalpur city
and adjoining rural areas. The patients, mainly of low
socio-economic background staying in the slum areas
under poor hygienic conditions (such as open field
defaecation, open drainage, inadequate and common
water supply) are treated in these hospitals.

The patients suspected of having acute hepatitis
with symptoms such as sudden onset of icterus with
fever, dark urine, malaise, anorexia and nausea, etc.!
were included in the study. The written informed
consent was sought from parents/guardians of the
patients. The study protocol was cleared by the
RMRCT’s ethical committee.

ELISA and nRT-PCR: The serum was separated and
screened for hepatitis A specific IgM antibody by
using commercially available HAV specific IgM
ELISA Kit (General Biologicals, Germany) following
the manufacturer’s protocol and was stored at -70°C
for later use. Twenty randomly picked IgM ELISA
positive samples were subjected to nested RT PCR?
with minor modifications. Briefly, the viral RNA was
isolated using QIAamp viral RNA mini kit (QIAGEN,
Valencia, USA) according to the manufacturer’s
instructions in 40 pl extraction buffer. Super Script
III one step RT PCR kit with platinum 7aq HiFi
(Invitrogen, CA, USA) was used for the amplification
according to the manufacturer’s instructions. The
nested PCR products (332 bp), were extracted from
the gel and sequenced (n=12) directly, using Big Dye
Terminator Cycle Sequencing kit (Applied Biosystems,
CA, USA) on ABI 3130 XL genetic analyzer (Applied
Biosystems, USA) and three representative sequences
were submitted to the Gen Bank.

The information requested in the predesigned
laboratory request form was analyzed using appropriate
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statistical tests such as z-test and odds ratio, etc. The
sequences obtained (n=9) were analyzed for their
homologies using Basic Local Alignment Search
Tool (BLAST) (http://blast.ncbi.nlm.nih.gov/Blast.
cgi), further three representative nucleotide sequences
were compared®>® with 16 sequences of different
genotypes of HAV available in the National Center for
Biotechnology Information (NCBI) database (http://
www.ncbi.nlm.nih.gov/). Multiple sequence analysis
was done using CLUSTAL W software!? and p distance
Neighbor Joining phylogenetic tree was generated by
using MEGA, version 5 applying 1000 bootstraps'? to
determine genotype and to establishnearesthomologous
HAV virus.

The IgM ELISA conducted on the 195 samples
referred to VDL revealed that 41 (21%) patients had
HAV infection. The mean age of HAV cases was 6.7
+ 5.01 yr ranging from 18 months to 23 yr. The major
sufferer of HAV infection were paediatric patients [OR:
10.8 (CI 3.2-36.6) P<0.0001], and the majority (66%),
were in the age group of 4-10 yr. HAV infection was
also detected in three adults (Table). The children in the
age group of less than three years were almost 21 times
at higher risk of HAV infection (OR=21.3, P<0.0001)
when compared with adults. HAV cases were equally
distributed in urban and rural areas. However, 82 per
cent of positive cases were from the slum areas of
urban Jabalpur. Seasonal trend was observed among
the HAV positive cases. Of the 91 suspected cases, in
monsoon and post monsoon season (July to November),
29 (31.8%) were detected positive, whereas only 12 of
104 (11.5%) were positive during pre-monsoon season
(December to June) (z value = 4.156, P=0.0005).

Out of 195 clinically suspected 177 cases, (91%)
patients were having icterus with fever, 133 (68%)

Table. Age distribution of the suspected and confirmed HAV cases
Age (yr) Tested Positive Odds ratio (95%CI )
Male Female Total Male Female Total (%)
<3 8 11 19 4 5 9(47.3) 21.37(4.92 - 92.15)
4-10 45 25 70 16 9 25(35.7) 13.17(3.75 - 46.09)
11-15 16 16 32 2 2 4 (12.5) 3.38(0.71 - 16.08)
>15 49 25 74 1 2 3 (04.0) Reference
Total 118 77 195 23 18 41 (21.02) -—--
*P<0.0001
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cases were suffering from anorexia, weakness with
hepatomegaly, 98 (50%) were complaining of nausea
and vomiting and 62 (32 %) were having liver
tenderness. Thirty two per cent of HAV positive
cases required hospitalizations and had average
hospitalization duration of 13.9 days, with the range of
7-30 days; one death (12 years female) was attributed
to HAV.

Of the randomly picked 20 IgM ELISA positive
samples, 16 were positive by nested RT PCR. Of these,
12 samples were subjected to sequencing and nine had
satisfactory electropherogram data. BLAST analysis
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was used to confirm the identity. One representative
sequence of each homologues group was submitted
to Gen bank. The sequences of sample HEP-8 (Gen
bank KC583366) HEP-52 (Gen bank KC583367)
and HEP-208 (Gen bank KC583368)  showed
100 per cent homology with Indian isolates having a
Gen bank accession number FJ355790.1, FJ355896.1,
FJ355612.1 respectively. The phylogenetic analysis
revealed that the HAV virus circulating in and around
Jabalpur belonged to genotype IIIA (Fig.).

Among the HAV confirmed cases from urban
area, 82 per cent (n=22) were from slum area where
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Fig. Phylogenetic tree of hepatitis A viruses generated by the p distance NJ method, based on the 5’ NCR nucleotide sequence (292 bases).

Each strain is labelled as country followed by Gene bank accession
genotypes are marked after bracket.

number. The strains from this study are marked with (#). The respective
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poor sanitation and unhygienic conditions prevailed.
This number was higher than that reported earlier'>!s
probably because the samples in this study were referred
from government hospitals, wherein primarily patients
are from low socio-economic background are treated.

Outbreaks*®® and higher number of sporadic
cases'® of HAV have been reported in different seasons
from India. In our study we observed an upsurge of
cases in the rainy season as reported earlier'®. Faecal
contamination of water and inadequate water treatment
are a major source of HAV infection'.

Of the three genotypes of HAV infecting humans,
genotype [A, IB and I11A are known to be circulating/co-
circulating in different parts of India with predominance
of genotype IIIA*!11517 The partial sequence analysis
of 5 NCR region indicated that genotype IIIA was
the major genotype circulating in the central India.
The severity of HAV infection is known to differ with
genotype involved'® and different genotypes could be
responsible for sporadic cases and outbreaks®!?. Thus
isolation and molecular characterization to understand
divergence of circulating HAV genotypes by targeting
other regions of HAV genome such as VP1/2A junction,
2A, 2C and 3D for microanalysis are essential'’.

Although our study has a limitation that it is
based on the referred samples, yet adequate samples
were analyzed and the study gives a preliminary
epidemiological data. Longitudinal studies involving
socio-economic status, hygienic conditions, access to
safe drinking water with rigorous clinical monitoring
supported with serological and molecular tools will help
in understanding the intricacies of HAV epidemiology
in central India.

The clinical and epidemiological picture of HAV
infection is changing®*. Moreover, it is difficult for
the clinicians to differentiate between hepatitis viruses
based on clinical and biochemical characteristics thus
punctual and precise diagnosis would not only help in
appropriate treatment and intervention, but also aid in
curbing the possible outbreaks.
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