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ABSTRACT Chronic hepatitis B virus (HBV) infection is one of the most common infectious diseases and leads
to high morbidity and mortality due to the development of liver cirrhosis and hepatocellular carcinomas. We have
analyzed the HLA DRB1 allele associations among 26 clinically definite western Indian chronic hepatitis B
infected patients and compared them with 31 ethnically matched clinically normal individuals. HLA DRB1 alleles
were defined molecularly using commercial low-resolution DRB1polymerase chain reaction sequence specific
priming kit. The study revealed a significant increase of DRB1*15 (57.69% vs 24.19%; OR= 4.27; EF= 0.44; P
value 0.0002) allele as well as a significant decrease of DRB1*13 (0% vs 11.29%; P value 0.012), DRB1*04 (0%
vs 6.45%; P value 0.062) and DRB1*14 (5.76% vs 16.12%; OR= 0.318; PF= 0.10; P value 0.08) alleles when
compared to the controls. This is the first report on HLA DRB1 allele associations from Western Indian HBV
infected patients. Further our study indicates that there is a complexity of genetic susceptibility to HBV infection

in different populations studied and reported.

INTRODUCTION

HBV infection is a major health challenge
worldwide. Over 350 billion peoplein theworld
are carrier of HBV, of whom more than 250,000
dieannually of HBV related liver disease- chron-
ic hepatitis, cirrhosis and hepatocellular carci-
noma (Lee 1997). Prevaence of HBV worldwide
has reduced due to availahility of effective vac-
cination, safe blood practiceand AIDS campaign
against sexual promiscuity and needle sharing
(Grob 1995). In Southeast Asian countriesHBV
carriage rates are 10-20% with major route of
transmission being vertical/percutaneous where-
as age of infection being perinatal/early child-
hood (L ok and Conjeevaram 2003). InIndiaHBV
prevalencerangesin general populationfrom 1.1
—12.2% with estimated 40 million peopl e infect-
ed (Thyagarajan et al. 2002). Infection with the
same HBV virus has been found to cause vari-
ous clinical outcomes in patients. In adults suf-
fering from primary HBV infection, 90 - 95% of
theindividuals can successfully clarify thevirus
through self-limiting hepatitisand only 5 - 10%
of adults become chronic HBV carriers (Hohler
et al. 1997). There is a different incidence and
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infection rate among different global ethnic
groups. HBV infectionis significantly endemic
in Asia and Africa, and there is a significantly
higher incidence of chronic HBV infection in
Chinese compared to Caucasians Hoffmann et
al. 2002). HBV infected subjectsgeneraly fall into
one of thefollowing clinical types: asymptomat-
icHBV carriers; acute hepatitis; chronic hepati-
tis; liver cirrhosis with or without liver failure;
and primary hepatocellular carcinoma associat-
edwithHBYV infection (lino 2002; Thioet a. 2000).
Majority of host genetic studiesin HBV infec-
tion worldwide have concentrated on HLA as-
sociations. Different HLA Class|| alelesarere-
ported to be important in persistence or clear-
ance of HBV in various studies throughout the
world and yet class | associations are to be as-
certained (Abel and Dessein 1998). In the present
study 26 chronic hepatitis B infected patients
werestudied for their HLA DRB1 dleleassocia-
tions.

MATERIALSAND METHODS

Clinically definite 26 chronic HBV infected
patients defined according to persistent HbsAg
for more than 6 months, attending the gastroen-
terology department, Bombay hospital Institute
of Medical scienceswere studied from Jan 2002-
Jul 2002. A detailed evaluation of patient his-
tory, identified clinical variables, disease severi-
ty, age at onset, initial clinical manifestationsand
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informed consent were recorded for every pa-
tient. Thirty-one ethnically age and sex matched
normal individuals studied for their HLA in the
tissue typing during the same period without the
clinical disease symptoms, as well as negative
for HbsAg, anti HBc, and anti HBs were com-
pared as controls. The genomic DNA was ex-
tracted using commercially procured DNA extrac-
tionkit (Qiagen kit), HLA DRB1* low resolution
typing wasfollowed using the commercial DRB1
PCR kit protocol (Dynal Od o). Thedldefrequen-
cies, oddsratio, probability value, chi-squarewith
Yatescorrection, etiological and preventivefrac-
tion were estimated using our database and com-
puter programs as described earlier (Shankarku-
mar et al. 2002). Since each individual istested
for several HLA alleles and the same data used
for comparing the frequency; it is possible that
one of the alleleswill by chance deviate signifi-
cantly. To overcomethiserror, the Pvalueiscor-
rected by use of Bonferoni inequality method
i.e. by multiplying it with the number of alleles
compared.

RESULTS

Among the chronic HBV infected patients
group, themean age of 45 years (range of 21 - 55
years) and male: femaleratio of 2.7:1. Inthe con-
trol group mean agewas 41 years (range 18 - 62
years) and male: femalesex ratioof 2:1. TheHLA
DRB1 typing revead ed that DRB1* 15 (57.69% Vs
24.19%; OR= 4.27; P=0.0002) was increased
among theHBV patientswhile DRB1* 13 (0% Vs
11.29%; P=0.012), DRB1* 14 (5.76%vs 16.12%;

OR=0.32; P=0.08), and DRB1*04 (0% vs 6.4%;
P=0.06) when compared to the controls (Table
1.

DISCUSSION

Most of the reports of human genes associ-
ated with HBV infection have currently focused
on HLA associations. Inworld literature differ-
ent HLA alleles are described for persistence as
well asclearance of HBV (Almarri and Batchelor
1994). In our study HLA DRB1* 15 was positive-
ly associated while DRB1*13, DRB1*14 and
DRB1*04 were negatively associated with HBV
persistence. Inalarge cohort of pediatric patients
from GambiaHL A DRB1* 1302 was associated
with self-limiting course of acute hepatitis B
(Thurz et al. 1995; Thruz 1997). The haplotype
cluster DAQ1*0501-DQB1*0301-DQB1* 1102
had a significant association with viral persis-
tence (Thio et a. 1999). However no correlation
could be observed between the clearance of HBV
or HCV virus and HLA phenotypes in chronic
type B, D and C hepatitis (Zavagliaet al. 1996).
Further it has been reported that DR13 dleleis
lessfrequent in patientswith chronic hepatitis B
than in healthy controls or subjects with a self-
limiting hepatitis B (Diepolder et a. 1998). Nega-
tive associations of DRB1*13 have been dem-
onstrated in the past. Among the Gambian chil-
dren and adults DRB1*1302-DRB3*0301-
DQA1*0102-DQB1* 0501 appeared to be protec-
tive (Thruz et al. 1995). In another study from
Germany DRB1* 1301-2 wasassociated with HBV
clearance (Hohler et a. 1997), DRB1*13 has a

Table: 1 HLA DRB1 allele distribution in chronic Hepatitis B infected patients, Maharashtra, India

HLA Patients Controls
N =26 N=31

N+ AF (%) N+ AF(%) OR EF PF Ki2 P value
DRB1*01 2 3.84 0 0.00 0.02 2.43
DRB1*03 5 9.61 10 16.12 0.55 0.07 1.05
DRB1*04 0 0.00 4 6.45 0.062
DRB1*07 5 9.61 4 6.45 1.54 0.03 0.39
DRB1*08 0 0.00 2 3.22
DRB1*09 0 0.00 1 1.61
DRB1*10 0 0.00 2 3.22
DRB1*11 6 11.53 5 8.06 1.49 0.04 0.39
DRB1*12 1 1.92 2 3.22 0.59 0.01 0.19
DRB1*13 0 0.00 7 11.29 0.012**
DRB1*14 3 5.76 10 16.12 0.32 0.10 2.73 0.083
DRB1*15 30 57.69 15 24.19 4.27 0.44 13.28 0.0002**

N+ = Number positive
AF(%)= Allele Frequency percentage OR = Odds ratio

Ki2 = Chi-square with Yates correction

EF= etiological fraction or attributable risk** Significant P value

PF= Preventive fraction
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protective role in preventing vertical transmis-
sion of HIV, inpreventing cervical cancer in HPV
infection and also in resistance to severe com-
plicated falciparum malaria (Hohler et a. 1997).
Thisprotective effect of DRB1* 13 appearsto be
sustained in all ethnic groups including our
study. Further DRB1* 13 may be moreefficientin
presenting immunodominant eptiopesfrom HBs
antigen to CD4+ T cells. HLA DR1 and DR13
were associated with virus elimination among
Japanese (Shimbo et al. 1990). Consistent HLA
DR2 and its subtype DRB1* 1501 associationsin
infectious diseases like leprosy and tuberculo-
sis have been reported earlier in Indian popul a-
tions (Hill 1998). Novel alelesDRB1* 1506 and
DRB1* 1508 d ong with DRB1* 1501 hasbeen re-
ported to be associated in multiple sclerosis pa-
tientsfrom Western India(Kankonkar et a. 2003).
Thisisthefirst report onthe DRB1* 15 dleleas
sociationsin chronic HBV infected patientsfrom
western India. Thebeneficia effect of HLA DR13
allele on the outcome of HBV infection may ei-
ther bethe result of more proficient antigen pre-
sentation by the DR13 molecul es themselves or
of alinked polymorphism in a neighboring im-
munoregulatory gene. Further, studies on vita-
min D receptor gene polymorphism in Gambian
HBYV infected patients revealed that tt genotype
was associated with viral clearance (Bellamy and
Hill 1998). Associations between HLA Class |
allele and viral persistence or disease progres-
sionin HBV infected patientsisyet to beidenti-
fied though class | molecule mediates the cyto-
toxic T lymphocyte (CTL) response through the
cytolytic and noncytolytic mechanisms (Thio et
a. 2000).

CONCLUSIONS

Thus far, worldover studies have shown in-
consistent associations with regard to the ef-
fects of host genetic factors on HBV clearance
and persistence. Thisambiguity could be dueto
acomplex interaction between the virus and host
multiple alleles; and/or the ethnic differencesin
the studied population groups; and/or associa-
tionwithageneinlinkagedisequilibriumwith an
HLA alele. Further, sincegeneticinteractionsare
complex itisunlikely that asingleallelic variant
isresponsiblefor HBV resistance or susceptibil-
ity. Future studies have to investigate whether
one of these HL A allele polymorphismsor ayet
unidentified immunoregulatory geneis possibly
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associated with a more successful immune re-
sponse against HBV.
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