
epatitis B infection is one of the most important diseases which en-
gender public health both in Turkey and in the world. Although
there has been a vaccine available against the disease since 1982,

two billion people are infected with hepatitis B virus (HBV) in the world
now; the disease may cause a wide variety of clinical pictures such as inac-
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Evaluation of MHC Class 2 Alleles in
Chronic Hepatitis B Patients and

Inactive Hepatitis B Carriers

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: We ai med to de ter mi ne MHC Class 2 al le le fre qu en ci es of chro nic he pa ti -
tis B ca ses (CHB) and inac ti ve he pa ti tis B (IHB) car ri ers in our po pu la ti on, and to as ses the prog no-
sis of di se a se ac cor ding to MHC Class 2 type in early sta ge. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Forty-eight CHB
pa ti ents, 46 IHB car ri ers and 100 nor mal con trol sub jects par ti ci pi a ted in this study. DNAs we re am-
p li fi ed by PCR using ap prop ri a te oli go nuc le o ti des. Then, the se PCR pro ducts we re disp la yed by
aga ro se gel elec trop ho re sis tech ni qu e by using UV tran sul li mi na tor. The poly morp hism of the al-
le les HLA-DRB1 and HLA-DQB1 we re analy zed ba sed on ge noty ping inc lu ding the lengths of the
bands disp la yed on the gel. RRee  ssuullttss:: The IHB car ri ers had sig ni fi cantly hig her fre qu en ci es of
DQB1*01, DRB1*14 and DQB1*05 al le les than the con trol sub jects. When two gro ups of pa ti ents we -
re com pa red, the fre qu en ci es of HLA-DQB1*01 al le les we re sig ni fi cantly hig her in the CHB pa ti -
ents than in the IHB car ri ers. The fre qu en ci es of HLA-DRB1*14-*15 and HLA-DQB1*01-*01
ge noty pes we re sig ni fi cantly hig her in the CHB pa ti ents than in the IHB car ri ers. CCoonncc  lluu  ssii  oonn::  It
might be ad vi sed to de ter mi ne  HLA-DRB1*14 ve HLA-DQB1* 01 al lells and HLA-DRB1*14-*15,
HLA-DQB1*01-*01 ge noty pes in the in di vi du als fa cing with he pa ti tis B vi rus, and if the re sults are
po si ti ve, the se pa ti ents sho uld be fol lo wed up for chro ni city.

KKeeyy  WWoorrddss::  Hepatitis B, chronic; genes, MHC class II  

ÖÖZZEETT  AAmmaaçç::  Kro nik he pa ti ti B has ta la rı (KHB) ve inak tif he pa tit B (İHB) ta şı yı cı la rı nın MHC klass
II al lel sık lı ğı nı sap ta ma yı ve er ken dö nem de MHC klass II ti pi ne gö re has ta lı ğın prog no zu nu de -
ğer len dir me si. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Kırk se kiz KHB has ta sı, 46 İHB ta şı yı cı sı ve  100 nor mal kon -
rol ki şi ça lış ma ya alın dı. DNA uy gun oli go nük le o tid ler kul la nı la rak PCR ile amp li fi ye edil di. Son ra
bu PCR ürün le ri UV tran su li mi na tör kul la nı la rak aga roz jel elek ro fo rez tek ni ği ile gös te ril di. HLA-
DRB1ve  HLA-DQB1al lel le ri nin po li mor fiz mi jel üze rin de gös te ri len  bant la rın uzun luk la rı nı kap -
sa ya cak şekil de ge no tip le me te me lin de ana liz edil di. BBuull  gguu  llaarr:: İHB ta şı yı cı la rın da DQB1*01,
DRB1*14 ve DQB1*05 al lel le ri sağ lık lı bi rey ler den önem li oran da da ha yük sek ti. Has ta la rın iki gru -
bu kar şı laş tı rıl dı ğın da HLA-DQB1*01 all lel le ri  KHB has ta la rın da İHB ta şı yı cı la rın dan önem li oran -
da yük sek ti. HLA-DRB1*14-*15 ve HLA-DQB1*01-*01ge no tip le ri nin sık lı ğı  KHB has ta la rın da İHB
ta şı yı cı la rın dan da ha yük sek ti. SSoo  nnuuçç:: HLA-DRB1*14 ve HLA-DQB1* 01 al lel le ri ne ve HLA-
DRB1*14-*15, HLA-DQB1*01-*01ge no tip le ri ne  he pa tit B vi ru su ile kar şı la şan bi rey ler de ba kıl ma -
sı ve sap ta ma sı du ru mun da bun la rın kro nik leş me yö nün den ya kın ta kip edil me si öne ri le bi lir 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Kronik hepatit B; MHC klas II genleri    
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ti ve he pa ti tis, acu te he pa ti tis, chro nic he pa ti tis, cir-
r ho sis and he pa to cel lu lar can cer. The se va ri a ti ons
in the cli ni cal pic tu re of the di se a se de pend on vi -
ral fac tors and im mu no lo gi cal and ge ne tic fac tors
of the host.1,2

It is be li e ved that the host im mu ne res pon se
rat her than vi ral fac tors play a ro le in the de ve lop -
ment of li ver da ma ge. Inac ti ve car ri ers with high
ra tes of vi ral rep li ca ti on but with nor mal li ver en-
z yme le vels and nor mal li ver his to pat ho logy in di -
ca te that the vi rus do es not ha ve a con si de rab le
di rect cyto pat hic ef fect.3,4

Comp le te era di ca ti on of the vi rus from the li -
ver de pends on the spe ci fic im mu ne res pon se. HLA
class I (HLA-A, B and C) and HLA class II (DRB1,
DQA1, DQB1, DPA1 and DPB1) ge nes, pri mary
mo du la tors of the host im mu ne res pon se, are lo ca -
ted on the short arm of the sixth chro mo so me.
HLA mo le cu les pre sent the fo re ign an ti gen to
CD4+T lymphocy tes and CD8 cyto to xic T cells,
which in du ces hu mo ral and cel lu lar im mu ne res -
pon ses.5

Most of the stu di es on HBV in fec ti on and the
host ge ne tics ha ve fo cu sed on HLA mo le cu les. Al-
t ho ugh HLA class I al le les me di a te cyto to xic T lym-
phocy te res pon ses vi a HLA class I mo le cu les, no
re la ti ons bet we en vi ral per sis ten ce and the prog -
res si on of HBV in fec ti on ha ve be en de tec ted.6

In this study, we per for med MHC class II typ-
ing in the chro nic HBV pa ti ents, the inac ti ve HBV
car ri ers and the nor mal po pu la ti on and at temp ted
to de ter mi ne which al le le fre qu en ci es dif fe red be-
t we en HBV pa ti ents and the nor mal po pu la ti on
and to re ve al which al le les ca u sed the di se a se to be-
co me chro nic.

MA TE RI AL AND MET HODS
This study inc lu ded 46 inac ti ve he pa ti tis B car ri ers
and 48 chro nic HBV pa ti ents fol lo wed in the De-
part ment of Cli ni cal Mic ro bi o logy and In fec ti o us
Di se a ses, Mer sin Uni ver sity Hos pi tal, Mer sin, Tur -
key, and 100 he althy in di vi du als.

Pa ti ents with HBsAg po si ti vity for mo re than
6 months, HBV DNA le vels we re be low 105

copy/ml and tran sa mi na se le vels con ti nu o usly nor-

mal we re des cri bed as inac ti ve HBV car ri ers. Chro -
nic he pa ti tis B pa ti ents are the ones ha ving HBsAg
po si ti vity for mo re than 6 months, HBV DNA le v-
els abo ve 105 copy/ml, high tran sa mi na se le vels
(one and half ti mes as high as nor mal) and ha ving
nec ro inf lam ma tory sco res abo ve 4 on li ver bi opsy
(in di ca ti ve of chro nic he pa ti tis). He alty con trol
gro up was con sis ted of people who were an ti- HBc
ne ga ti ve and na i ve for he pa ti tis B vi rus.7

The two gro ups we re in vi ted to par ti ci pa te in
the study and blo od spe ci mens we re col lec ted for
mo le cu lar in ves ti ga ti ons. In for med con sent was
ob ta i ned from all pa ti ents and con trols. The study
pro to col was ap pro ved by our hos pi tal’s Et hics
Com mit te e.

Blo od spe ci mens drawn in to ety len di a mi no -
tet ra e no ic acid (ED TA) con ta i ning tu bes we re kept
at 2-8ºC un til the day of exa mi na ti ons.

The pa ra me ters stu di ed in all thre e gro ups we -
re as fol lows: 

HLA-DRB1 typing

HLA-DQB1 typing

TYPING OF HLA CLASS II AL LE LES:

DNA from ve no us blo od samp les was ex trac ted
with High Pu re PCR Temp la te (Cat. No.1 796 828)
kit. Typing of HLA-DRB1 and HLA- DQB1from
DNA samp les we re per for med by SSOP (Se qu en ce
Spe ci fic Oli go nuc le o ti de Pro bes) in all gro ups. Li -
fe co des HLA-DRB (Ref: 628710-50) and HLA-DQB
(Ref: 628610) typing kits we re used for poly me ra -
se cha in re ac ti on and hybri di za ti on pro ce du res.

Sta tis ti cal Analy ses

HLA analy sis tolls in Los Ala mos Na ti o nal La bo ra -
tory (http://www.hiv.lanl.gov/con tent/im mu no -
logy/hla/) we re used for sta tis ti cal analy ses. Fis her’s
exact pro ba bi lity test in the mi ni tab 15 prog ram
was used to ma ke com pa ri sons bet we en the gro ups.
P less than 0.05 was con si de red sig ni fi cant.

RESULTS
GE NE RAL CHA RAC TE RIS TICS

Out of 48 chro nic HBV pa ti ents, 27 we re ma les and
21 we re fe ma les; out of 46 inac ti ve HBV car ri ers, 31
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we re ma le and 15 we re fe ma les; and out of 100 he -
althy con trol sub jects, 53 we re ma les and 47 we re fe-
ma les. Using Li fe co des HLA-SSO typing pro ce du re,
we per for med HLA-DRB1 and HLA-DQB1 typing. 

The me an ages of the chro nic HBV pa ti ents,
inac ti ve HBV car ri ers and he althy con trol sub jects
were 37.9 ± 12.2, 43.1 ± 11.2 and 38.4 ± 13.2 ye ars,
res pec ti vely.

RE SULTS OF HLA-DRB1 AL LE LE ANALY SES

Ba sed on Li fe co des HLA-SSO typing, the re we re 13
dif fe rent al le les in the chro nic HBV pa ti ents, 12
dif fe rent al le les in the inac ti ve HBV car ri ers and
14 dif fe rent al le les in the he althy con trol sub jects. 

In di vi du als pos ses sing DRB1*14 al le les ha ve be -
en shown to de ve lop chro nic he pa ti tis B and be ing
inac ti ve car ri ers mo re fre qu ently than the he alty
con trols (p= 0.0 OR=9, 95% CI= 3.229-25.084 and p=
0.007 OR= 4.756, 95% CI= 1.576-14.346 res pec ti -
vely). Ho we ver, the fre qu ency of DRB1*07 was sig-
ni fi cantly hig her in the con trol gro up (p= 0.006 OR=
0.171, 95%CI=0.039-0.741) (Tab le 1). The re was no
sig ni fi cant dif fe ren ce in the fre qu ency of HLA-
DRB1 al le le bet we en the pa ti ent gro ups (Tab le 2).

RE SULTS OF HLA-DQB1 AL LE LE ANALY SES

The re we re six dif fe rent al le les in the chro nic
HBV pa ti ents and the inac ti ve HBV car ri ers, and
five dif fe rent al le les in the con trol gro up. The fre-
qu ency of de ve lo ping chro nic he pa ti tis B was mo -
re than the he alty con trols in in di vi du als ha ving
DQB1*01 al le le (p= 0.000). Ho we ver, the fre qu -
ency of DQB1*06 al le le was sig ni fi cantly hig her in
the con trol gro up (p= 0.036 OR=0.428, 95%
CI=0.190-0.963). The fre qu ency of be ing inac ti ve
car ri ers was hig her than the he alty con trols in pa-
ti ents who had had DQB1*01 and DQB1*05 al le les
(p= 0.002 and p= 0.009 OR=2.042, 95% CI=1.186-
3.516 res pec ti vely), but the fre qu ency of DQB1*06
al le le was sig ni fi cantly hig her in the con trol gro -
up (p= 0.005 OR=0.270, 95%CI=0.102-0.716) (Tab -
le 1). When the pa ti ents with chro nic he pa ti tis and
the car ri ers we re com pa red, 14.58% of the chro -
nic HBV pa ti ents (14/96) and 5.55% of the inac ti -
ve HBV car ri ers (5/90) had HLA-DQB1*01 al le le
(Tab le 2). As a re sult, the re was a sig ni fi cant re la -
ti on only bet we en HLA-DQB1*01 al le le and chro -
nic he pa ti tis (p= 0.042 OR= 2.9707, 95% CI=
1.024-8.615).
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HLA Control group Chronic hepatitis p-value Inactive carriers p-value
DQB1*01 0.0000 0.1458 0.0† 0.0556 0.00266†

DQB1*02 0.2000 0.1250 0.142 0.1444 0.325

DQB1*03 0.3700 0.3021 0.297 0.3111 0.355

DQB1*04 0.0400 0.0208 0.508 0.0667 0.377

DQB1*05 0.2150 0.3229 0.0617 0.3667 0.00913†

DQB1*06 0.1750 0.0833 0.0361† 0.0556 0.00552†

DRB1*01 0.0400 0.0729 0.261 0.0978 0.0612

DRB1*03 0.1000 0.0833 0.832 0.1304 0.428

DRB1*04 0.1100 0.0521 0.132 0.1304 0.695

DRB1*07 0.1150 0.0521 0.0929 0.0217 0.00644†

DRB1*08 0.0400 0.0208 0.508 0.0435 1

DRB1*09 0.0050 0.0000 1 0.0109 0.532

DRB1*10 0.0550 0.0833 0.447 0.0543 1

DRB1*11 0.2200 0.2083 0.881 0.2283 0.88

DRB1*12 0.0100 0.0104 1 0.0217 0.593

DRB1*13 0.0650 0.0521 0.798 0.0109 0.072

DRB1*14 0.0250 0.1875 0.0† 0.1087 0.00727

DRB1*15 0.1150 0.1354 0.704 0.0978 0.84

DRB1*16 0.0950 0.0417 0.162 0.0435 0.163

TABLE 1: The comparison of HLA DQB1 and DRB1 allele frequencies between patients
(chronic hepatitis and inactive carriers) and healty control groups.

† Statistically significant.



RE SULTS OF HLA-DRB1 GE NOTY PE ANALY SES
IN PAT I ENT GRO UPS

Ba sed on HLA-DRB1 ge noty ping, the re we re 13
dif fe rent al le les in the chro nic HBV pa ti ents and
12 dif fe rent al le les in the inac ti ve HBV car ri ers. All
pos sib le com bi na ti ons we re eva lu a ted for the two
gro ups and sta tis ti cal analy ses we re ma de ba sed on
the num ber of in di vi du als in each gro up.

Fi ve of 48 (10.41%) of the chro nic HBV pa ti -
ents (5/48) had HLA-DRB1*14-*15 ge noty pe, but
no ne of the inac ti ve HBV car ri ers (0/46) had this
ge noty pe (Tab le 3). The re was a sig ni fi cant re la ti -
on bet we en HLA-DRB1*14-*15 ge noty pe and chro -
nic HBV in fec ti on (p= 0.024).

RE SULTS OF HLA-DQB1 GE NOTY PE
ANALY SES IN PA TI ENT GRO UPS

Six dif fe rent al le les we re de tec ted in the chro nic
HBV pa ti ents and the inac ti ve HBV car ri ers. All
pos sib le com bi na ti ons we re eva lu a ted in both gro -
ups. 

Fo ur te en po int fifty-eight per cent of the chro -
nic HBV pa ti ents had HLA-DQB1*01-*01 ge noty -

pe, but no ne of the inac ti ve HBV car ri ers had this
ge noty pe (Tab le 4). The re la ti on bet we en HLA-
DQB1*01-*01 ge noty pe and chro nic he pa ti tis was
sig ni fi cant (p= 0.007).

DISCUSSION
We per for med MHC class-2 typing in chro nic he -
pa ti tis pa ti ents, inac ti ve HBV car ri ers and he althy
in di vi du als. The fre qu ency of de ve lo ping chro nic
he pa ti tis B was mo re than the he alty con trols in in-
di vi du als ha ving DQB1*01 and HLA- DRB1*14 al-
le les. In ad di ti on, HLA-DQB1*01 al le le was mo re
fre qu ent in the chro nic HBV pa ti ents than inac ti -
ve car ri ers. Ge noty pe analy ses re ve a led that the in-
di vi du als with HLA-DRB1*14-*15 and
HLA-DQB1*01-*01 ge noty pes we re mo re li kely to
de ve lop chro nic HBV in fec ti on. 

He pa ti tis B vi rus is a well known agent of acu -
te and chro nic he pa ti tis. The di se a se has a high
mor ta lity and mor bi dity sin ce it ca u ses li ver cirr -
ho sis and he pa to cel lu lar can cer. He pa ti tis pre sents
with a wi de va ri ety of cli ni cal spec trums and the
fac tors fre qu ently imp li ca ted in the se ve rity and
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Allele counts of chronic hepatitis B (n= 96) Allele counts of inactive carriers (n= 92) p-value

DRB1*01 8 (7.29%) 9 (9.78%) 0.729

DRB1*03 8 (8.33%) 12 (13.04%) 0.295

DRB1*04 5 (5.20%) 12 (13.04%) 0.061

DRB1*07 5 (5.20%) 2 (2.17%) 0.445

DRB1*08 2 (2.08%) 4 (4.35%) 0.437

DRB1*09 0 1 (1.09%) 0.489

DRB1*10 8 (8.33%) 5 (5.43%) 0.568

DRB1*11 20(20.83%) 21 (22.83%) 0.86

DRB1*12 1 (1.04%) 2 (2.17%) 0.615

DRB1*13 5 (5.21%) 1 (1.09%) 0.212

DRB1*14 18 (18.75%) 10 (10.87%) 0.129

DRB1*15 13 (13.54%) 9 (9.78%) 0.449

DRB1*16 4 (4.17%) 4 (4.35%) 1.000

Chronic hepatitis B (n= 96) Inactive carriers (n= 90)# p value

DQB1*01 14 (14.58%) 5 (5.56%) 0.042†

DQB1*02 12 (12.5%) 13 (14.44%) 0.698

DQB1*03 29 (30.21%) 28 (31.11%) 0.894

DQB1*04 2 (2.08%) 6 (6.67%) 0.159

DQB1*05 31 (32.29%) 33 (36.67%) 0.530

DQB1*06 8 (8.33%) 5 (5.56%) 0.570

TABLE 2: The analysis results of HLA-DRB1 and HLA-DQB1 in chronic hepatitis B patients and inactive carriers.

# One person couldn’t genotyping for DQB1 allels.
† Statistically significant.
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† Statistically significant.

Gynotype Chronic hepatitis B n: 48 Inactive carriers n: 46 p -value

DRB1*01-*01 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*01-*04 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*01-*08 0/48 (0%) 2/46 (4.34%) 0.144

DRB1*01-*10 1/48 (2.08%) 1/46 (2.17%) 0.976

DRB1*01-*11 1/48 (2.08%) 1/46 (2.17%) 0.976

DRB1*01-*12 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*01-*14 2/48 (4.16%) 3/46 (6.52%) 0.611

DRB1*01-*15 1/48 (2.08%) 1/46 (2.17%) 0.976

DRB1*01-*16 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*03-*03 1/48 (2.08%) 2/46 (4.34%) 0.532

DRB1*03-*04 0/48 (0%) 2/46 (4.34%) 0.144

DRB1*03-*07 1/48 (2.08%) 1/46 (2.17%) 0.976

DRB1*03-*10 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*03-*11 1/48 (2.08%) 2/46 (4.34%) 0.532

DRB1*03-*13 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*03-*14 1/48 (2.08%) 1/46 (2.17%) 0.976

DRB1*03-*15 1/48 (2.08%) 2/46 (4.34%) 0.532

DRB1*03-*16 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*04-*04 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*04-*08 0/48 (0%) 2/46 (4.34%) 0.144

DRB1*04-*10 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*04-*11 2/48 (4.16%) 1/46 (2.17%) 0.583

DRB1*04-*14 1/48 (2.08%) 1/46 (2.17%) 0.976

DRB1*04-*15 1/48 (2.08%) 2/46 (4.34%) 0.532

DRB1*04-*16 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*07-*11 3/48 (6.25%) 0/46 (0%) 0.085

DRB1*07-*14 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*07-*15 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*08-*10 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*08-*11 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*09-*10 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*10-*10 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*10-*11 2/48 (4.16%) 1/46 (2.17%) 0.583

DRB1*10-*14 0/48 (0%) 2/46 (4.34%) 0.144

DRB1*11-*11 3/48 (6.25%) 4/46 (8.69%) 0.652

DRB1*11-*12 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*11-*13 0/48 (0%) 1/46 (2.17%) 0.304

DRB1*11-*14 0/48 (0%) 2/46 (4.34%) 0.144

DRB1*11-*15 1/48 (2.08%) 3/46 (6.52%) 0.287

DRB1*11-*16 3/48 (6.25%) 1/46 (2.17%) 0.328

DRB1*12-*14 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*13-*13 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*13-*14 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*13-*15 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*14-*14 3/48 (6.25%) 0/46 (0%) 0.085

DRB1*14-*15 5/48 (10.41%) 0/46 (0%) 0.024†

DRB1*14-*16 1/48 (2.08%) 0/46 (0%) 0.325

DRB1*15-*15 1/48 (2.08%) 1/46 (2.17%) 0.976

DRB1*15-*16 0/48 (0%) 1/46 (2.17%) 0.304

TABLE 3: The HLA-DRB1 gynotype analysis results of chronic hepatitis B patients and inactive carriers.



con se qu en ces of the di se a se are vi ral fac tors (vi ral
lo ad, ge noty pe and mu ta ti ons etc.), im mu no lo gi cal
fac tors and ge ne tic fac tors of host. Alt ho ugh the re
ha ve be en ex ten si ve re se arch on vi ral and im mu -
no lo gi cal fac tors, the re la ti on bet we en per sis tent
in fec ti on and host ge ne tics and eth nic fac tors has
not be en un ders to od well, and the re fo re is  still the
sub ject of many stu di es.8,9

To da te, no ne of the stu di es ha ve re ve a led a
sing le al le le as so ci a ted with HBV per sis ten ce and
the di se a se se ve rity, tho ugh epi de mi o lo gi cal stu di -
es on hu mans sug ges ted the pre sen ce of strong ge-
ne tic com po nents li kely to play a ro le hu man
sen si ti vity to in fec ti o us pat ho gens. The re are abo -
ut 35 tho u sand ge nes in the hu man ge no me and
most of the al le les ha ve poly morp hism. This may
exp la in the wi de va ri ety of ge ne tic dif fe ren ces be-
t we en in di vi du als and eth nic gro ups.6 If a spe ci fic
sing le nuc le o ti de poly morp hism is as so ci a ted with
a go od prog no sis of HBV in fec ti on and low risk of
the di se a se prog res si on, then that al le le can be con-
si de red re sis tant to HBV in fec ti on. Con ver sely, if
that poly morp hism le ads the di se a se to show a qu -
ick prog res si on and a high risk of se ve re di se a se,
that al le le can be con si de red sen si ti ve to HBV.1 Ho -
we ver, sin ce ge ne tic as so ci a ti ons are comp lex, it
do es not se em to be re a so nab le to bla me a sing le al-

le le or a sing le ge noty pe for HBV per sis ten ce and
sen si ti vity to HBV.

A number of stu di es on HBV in fec ti on and the
host ge ne tics ha ve fo cu sed on HLA mo le cu les. Sin -
ce HLA Class I and II ge nes are pri mary mo du la -
tors of the host im mu ne res pon se, they pre sent
fo re ign an ti gens to both CD4+ T and CD8+ T cytoly -
tic cells. Sub se qu ently, hu mo ral and cel lu lar res -
pon ses ap pe ar.10

Re mo val of the vi rus de pends on a spe ci fic im-
mu ne res pon se. Whi le the re is a strong CD+4 and
CD+8 T cel lu lar res pon se in acu te in fec ti on, the re is
a con si de rab le dec re a se in CD+4 and CD+8 T cel lu -
lar res pon ses in chro nic in fec ti ons in which the vi -
rus is not ea sily eli mi na ted.11,12

Thi o et al. sho wed a sig ni fi cant re la ti on bet -
we en DQB1-0301 and DQB1 1102 hap loty pes and
HBV per sis ten ce in Af ri can Ame ri cans in 1999.13

They al so cle arly de mons tra ted a re la ti on bet we -
en HLADQB1-0201 and HBV per sis ten ce in Asi -
ans in 2003.14 Ji ang et al. in the ir study on Chi ne se
Han po pu la ti on in 2003 fo und that HLA-
DRB1*0301 and HLA-DQB1*0301 al le les we re sig-
ni fi cantly mo re fre qu ent in chro nic he pa ti tis
pa ti ents than in the con trol gro up.15 Shen et al.
sho wed that DRB1 *10 al le le was mo re fre qu ent in
the chro nic he pa ti tis pa ti ents than con trols in
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Gynotype Chronic hepatitis B n= 48 Inactive carriers n=46 p-value
DQB1*01-*01 7/48 (14.58%) 0/46 (0%) 0.007†

DQB1*01-*03 0/48 (0%) 1/46 (2.17%) 0.304

DQB1*01-*04 0/48 (0%) 1/46 (2.17%) 0.304

DQB1*01-*05 0/48 (0%) 3/46 (6.52%) 0.072

DQB1*02-*02 1/48 (2.08%) 2/46 (4.34%) 0.532

DQB1*02-*03 5/48 (10.41%) 5/46 (10.86%) 0.943

DQB1*02-*05 3/48 (6.25%) 3/46 (6.52%) 0.957

DQB1*02-*06 2/48 (4.16%) 1/46 (2.17%) 0.583

DQB1*03-*03 6/48 (12.5%) 5/46 (10.86%) 0.806

DQB1*03-*04 0/48 (0%) 1/46 (2.17%) 0.340

DQB1*03-*05 9/48 (18.75%) 9/46 (19.56%) 0.920

DQB1*03-*06 3/48 (6.25%) 2/46 (4.34%) 0.681

DQB1*04-*04 0/48 (0%) 1/46 (2.17%) 0.304

DQB1*04-*05 2/48 (4.16%) 2/46 (4.34%) 0.965

DQB1*05-*05 7/48 (14.58%) 8/46 (17.39%) 0.710

DQB1*05-*06 3/48 (6.25%) 0/46 (0%) 0.085

DQB1*06-*06 0/48 (0%) 1/46 (2.17%) 0.304

TABLE 4: The HLA-DQB1 gynotype analysis results of chronic hepatitis B and inactive carriers.

† Statistically significant.



North Chi na, and re por ted that DRB1 *10 al le le
was as so ci a ted with sus cep ti bi lity to chro nic HBV
in fec ti on.16 The ir fin ding sug ges ted that the abo -
ve men ti o ned al le les we re clo sely re la ted to, and
pro bably res pon sib le for, sus cep ti bi lity to chro nic
HBV in fec ti on. Zhu et al. re por ted that HLA-
DRB1 *0502 al le le was an in de pen dent fac tor in
sus cep ti bi lity to chro nic HBV in fec ti on.17 As a re-
sult, stu di es on HLA ge ne poly morp hisms in dif fe -
rent po pu la ti ons ha ve yi el ded dif fe rent re sults.
Ba sed on DQB1 and DRB1 typing in this study,
the fre qu ency of de ve lo ping chro nic he pa ti tis B
in fec ti on was sig ni fi cantly hig her in the pa ti ents
with DQB1*01 and DRB1*14 al le les than the he -
alty con trols, and pos ses sing the ge noty pes of
HLA- DRB1 *14-*15 and HLA- DQB1 *01-*01
were related to de ve lo ping chro ni c in fec ti on rat -
her than be co ming inac ti ve car ri es.

In so me stu di es on the re la ti on bet we en HLA
al le les and the prog no sis of HBV in fec ti on, so me
HLA al le les we re cla i med to be as so ci a ted with the
cle a ran ce of the di se a se. In fact, Thursz et al. sho -
wed a re la ti on bet we en HLA-DRB1 *1302 al le le
and vi ral cle a ran ce, con sis tent with a si mi lar study
from Ger many.18 Ji ang et al. re ve a led that HLA-
DRB1 1101/1104 and HLA- DQA1 *0301 al le les
we re less fre qu ent in the chro nic HBV pa ti ents
than in the acu te HBV pa ti ents.15

Cot ri na et al. analy zed HLA-DRB1 *1302 ge -
noty pe in chro nic and acu te he pa ti tis pa ti ents and
fo und that HLA- DRB1* 1301 and *1302 al le les we -
re as so ci a ted with cle a ran ce of HBV in fec ti on and
pro tec ti ve aga inst chro nic HBV in fec ti ons.19 Li ke -
wi se, Di e pol der et al. re por ted a strong vi rus spe ci -
fic CD4+ and CD8+ T lymphocy te res pon se
as so ci a ted with cle a ran ce of the vi rus and showed
that acu te HBV pa ti ents with HLA- DR13 had a
stron ger CD4+ T cell res pon se aga inst HBV co re
pro te in.20 The ir fin ding co uld exp la in how HBV in-
fec ti on was self-li mi ted in the pa ti ents with HLA-
DR13. Di e pol der et al. ob ser ved that HLA-DRB1
1101/1104 al le les we re sig ni fi cantly less fre qu ent

in the chro nic HBV pa ti ents than the acu te HBV
pa ti ents. This sug ges ted that HLA DRB1 1101/1104
al le les we re as so ci a ted with re sis tan ce to chro nic
HBV in fec ti on. Za vag li a et al., ho we ver, did not de-
ter mi ne any cor re la ti ons bet we en HBV cle a ran ce
and HLA phe noty pes.21 Similar to the study of Za -
vag li a et al., our re sults did not show any sig ni fi -
cant re la ti on bet we en HLA-DQB1*01 and
HLA-DRB1*14 al le le fre qu en ci es and re sis tan ce to
the di se a se or vi rus cle a ran ce. 

Sin ce the study samp le inc lu ded the he pa ti tis
pa ti ents pre sen ting to our hos pi tal, the high ra tes of
HLA-DQB1*01 and HLA-DRB1*14 al le les may in-
di ca te that the di se a se was be co ming chro nic in the
re gi on. To our know led ge, this is the first study to
show a re la ti on bet we en the se al le les and chro nic
HBV in fec ti on. Hig her fre qu en ci es of DQB1*06
and DRB1*07 al le les in the he althy con trols we re
con si de red a ran dom dis tri bu ti on of the al le les in
the nor mal po pu la ti on. 

In conc lu si on, host res pon se to HBV has an
im pact on the prog no sis of the di se a se and in this
con text, HLA is a ge ne tic fac tor which de ter mi nes
in di vi du al dif fe ren ces in im mu ne res pon se. Sin ce
the HLA ge ne plays a ro le in the host res pon se to
HBV, in di vi du als with dif fe rent HLA types can be
ex pec ted to dif fer in re sis tan ce and sus cep ti bi lity to
the di se a se. The re sults of this study sho wed that
chan ges in the ge nes ru ling the im mu ne res pon se
to HBV in fec ti on might exp la in the va ri ety of cli -
ni cal pic tu res ca u sed by HBV in fec ti on. 

Furt her stu di es with lar ger samp le si zes are re-
qu i red to ob ta in mo re sig ni fi cant re sults. Sin ce the
re la ti on bet we en va ri o us al le les and the di se a se va -
ri es in different po pu la ti ons (in terms of ra ce, eth-
nic ori gin and ge og rap hi cal fac tors), the re sults
ob ta i ned will ma inly ref lect the po pu la ti ons stu di -
ed. Furt her analy ses of the as so ci a ti on of HBV in-
fec ti on with HLA ge ne tic poly morp hism may help
to pre vent and de ter mi ne tre at ment stra te gi es for
chro nic HBV in fec ti on.
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