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ccurrence  of  hepatitis  B virus genotype  B and  B +  C  mixed
ndia
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Fig. 1 – Agarose gel profiles of HBV genotypes. (A) Genotype
B:  lane 1 (46) (sample ID); lane 2 – 100 bp DNA ladder; (B)
genotype C: lanes 1–4 (165, 80, 66, 24) (sample ID); lane 5 –
100  bp DNA ladder; (C) genotype D: lane 1–7 (7, 22, 61, 86,
99, 125, 153) (sample ID); lane 8 –100 bp DNA ladder; and (D)
genotype  B + C: lanes 1 and 2 (132, 173) (sample ID); lane 3 –
nfections in Chennai,  South  I

ear Editor,

espite the availability of an effective vaccine, infectious hep-
titis  caused by the hepatitis B virus (HBV) is a global public
ealth  problem with an estimated 2 billion people infected, of
hich  240 million have chronic infection and about one mil-

ion  die annually from HBV related morbidities and mortality.1

ith hepatitis B prevalence in the general population ranging
rom  2% to 8%, India is in the intermediate HBV endemic zone
nd  the number of HBV carriers is estimated to be about 50
illion,  thus forming a large global pool of chronic HBV infec-

ions  second only to East Asia. HBV genotypes have distinct
eographical distributions, and have been shown to differ with
egard  to clinical outcome, prognosis, and response to treat-

ent.  In light of the paucity of documented information on
BV  prevalence by various genotypes in Chennai, the present

nvestigation was  carried out.
Serum samples of individuals who visited a private diag-

ostic  centre in Chennai city for liver function tests between
anuary  14th, 2011 and February 28th, 2011 were  included in
he  study. Samples were coded without link to any personal
dentifiers viz. name, address and contact information. Serum
amples  were  screened for the presence of HBsAg (HEPALISA;
MITRA  Pvt. Ltd., India). HBV genotyping was performed on
BSAg  positive sera using a standard multiplex PCR.2 Real
ime  PCR for pre-core region was  carried out for multiplex
CR  negative samples.3

A total of 174 sera were  collected from 121 (69.54%) males,
3  (30.45%) females. The overall mean age was  39.98 years
males  – 38.4 years; females – 41.9 years). 65 (37.35%) were
ound  to be HBsAg positive of which 42 (64.61%) were  males
nd  the remaining were females.

Genotype characterization was  performed on 63 of the 65
BsAg  positive sera (two sera were inadequate). Genotype spe-
ific amplicons were  detected in 62 samples of which 52 were
ategorized  as genotype D, 7 were genotype C, and one was a
enotype B strain (Fig. 1). Interestingly, 2 sera showed mixed
nfection  with B and C genotypes (Fig. 1). The one HBsAg pos-
tive  sample that failed to amplify in the multiplex PCR was

lso  found to be negative for the pre-core region specific RT
CR.

The  commonest genotype was  D (82.53%) followed by
 (11.11%) and B (3.17%). Contrary to most of the studies
100 bp DNA ladder.

conducted in India wherein genotype A was  reportedly
the second predominant genotype after genotype D, in the
present  investigation no genotype A was encountered.3,4

Genotype B is predominantly reported from Far East and
Southeast  Asia and its incidence in India is not common
with the only report currently available is from Hyderabad.
Similarly, genotype C strains have been earlier reported
from  East India (16.8%).5 The present study with the seven
genotype C strains, one strain of genotype B and two samples
with  B and C mixed infection probably constitutes the first
report  of these genotypes from the Chennai region.
Despite the limitations in terms of study design and small
sample  size, the findings are suggestive of a high prevalence
of  HBV in the study population. The presence of B and B + C
mixed  infections and the absence of genotype A are notably
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the newer findings from this region. Further community based
studies  are necessary to estimate the true burden of HBV infec-
tion  and to understand the molecular epidemiology of the
virus  in this region.

Conflict  of  interest

The authors declare no conflicts of interest.

Acknowledgements

We  thank Dr. T. Benjamin (SVDC, Chennai) for providing us the
coded  samples and Dr. V. Arankalle (NIV, Pune) for providing
facility  for real time PCR.

 e  f  e  r  e  n  c  e  s

. WHO Hepatitis B fact sheet.
http://www.who.int/mediacentre/factsheets/fs204/en/
[accessed July 2012].

. Naito H, Hayashi S, Abe K. Rapid and specific genotyping
system for hepatitis B virus corresponding to six major
genotypes by PCR using type-specific primers. J Clin Microbiol.

2001;39:362–4.

. Lole KS, Arankalle VA. Quantitation of hepatitis B virus DNA by
real-time PCR using internal amplification control and dual
TaqMan  MGB probes. J Virol Methods. 2006;135:83–90.
 1 3;1  7(5):615–616

. Malik A, Singhal DK, Albanyan A, Husain SA, Kar P. Hepatitis B
virus  gene mutations in liver diseases: a report from New
Delhi.  PLoS ONE. 2012;7, e39028.

.  Vivekanandan P, Abraham P, Sridharan G, et al. Distribution of
hepatitis  B virus genotypes in blood donors and chronically
infected patients in a tertiary care hospital in southern India.
Clin  Infect Dis. 2004;38:e81–6.

Suneeta Koli a,
Anand  Narayanan Pallipurath Radhakrishnan b,
Melvin Jacob b, Selvaraj Vadivoo a, Girish Kumar Chethrapilly
Purushothaman a,∗

a National Institute of Epidemiology, Ayapakkam, Chennai 600077,
India
b St. Joseph’s College of Engineering, Chennai 600119, India

∗ Corresponding author at: National Institute of Epidemiology, II
Main Road, TNHB, Ayapakkam, Chennai 600 077, India.
E-mail  addresses: girishmicro@gmail.com, girish@icmr.org.in
(G.K.  Chethrapilly Purushothaman).

Received  1 March 2013
Accepted 21 March 2013

Available  online 20 September 2013
1413-8670  

© 2013 Elsevier Editora Ltda. 

http://dx.doi.org/10.1016/j.bjid.2013.03.002

Este é um artigo Open Access sob a licença de CC BY-NC-ND

http://www.who.int/mediacentre/factsheets/fs204/en/
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0010
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0015
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0020
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
http://refhub.elsevier.com/S1413-8670(13)00152-9/sbref0025
mailto:girishmicro@gmail.com
mailto:girish@icmr.org.in
dx.doi.org/10.1016/j.bjid.2013.03.002
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Occurrence of hepatitis B virus genotype B and B+C mixed infections in Chennai, South India
	Conflict of interest
	Acknowledgements

	References

