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Abstract

The aim of this study was to investigate association of human leucocyte anti-
cens (HLA)-DRET and DOB! polymorphisms with hepatitis C virus (HCV)
infection and with the occurrence ol severe liver fibrosis/cirrhosis in chroni-
cally infected patients. Ninety-nine white patients, {rom southeast Brazil, wich
confirmed HCV chronic infection were included in the study. Severe fibro-
HLA-
DRBI specificities and DREBI*1] and DOBI* alleles were determined by

sis‘cirrhosis (METAVIR scores F3-F4) was present in 49 patients.
PCR-85P, and their frequencies were compared between patients and a control
croup of 103 healthy white Brazilian individuals. The results confirmed previ-
ous reports of the association of DRBI*IT and DOBI#03 with protection
from chronic HCV infection, but did not confirm their association with pro-
tection from severe fibrosis/cirrhosis. Furthermore, the results suggested that
the polymorphic sites on HLA molecules responsible for protection from
HCV DRBIF1I0F
DOBI*0301, as suggested in the licerature, but also by other DRBI* 11 and

chronic infection  are encoded not only by the and
DOBI#03 alleles. Thus, we hypothesized that the common polyvmorphic resi-
dues shared by different DRBI*1 1 and/or DOBI#03 alleles might be respon-
sible for selection of viral epitopes for presentation to CDAY T cells, leading to

an elficient immune response against the virus.

HCV wiral load. In addition, viral genotvpe, co-infection

with another type of hepatitis virus, co-infection with

Mmuno

Hepatitis C virus (HCV) infection is estimated to altect

170 million people, corresponding to 3% ol the world
population, with prevalence in different countries ranging
from <1 to more than 10% |1, 2].

Outcomes of HCV infection vary widely, from asymp-

tomatic clearance, which occurs in only about 20% of

cases with acute infection, to chronic infection thar may
lead to complications including chronic liver disease, cir-

rhosis and hepatocellular carcinoma (HCC). 1t has been

estimated that chronic HCV infection accounts for 27%
ol cirrhosis and 25% of HCC worldwide, and it is the
major cause of liver transplantation in Europe and in the
USA.
chronic hepatitis C to cirrhosis and liver cancer include

alcohol abuse, duration of the infection, and, possibly,

Factors influencing the rate of progression of

the human immunodeficiency virus (HIV), and male gen-
der play also a role in the progression of discase |2, 4, 5].

The pathogenetic mechanisms for liver damage in
chronic hepatitis C are not completely elucidated, but
there is strong  evidence that host cellular immune
response is involved in the concrol of viral replication
and contributes to hepatocellular damage. As HCV infec-
tion persists, continuous liver damage and regeneration,
together with enhanced fibrogenesis, may eventually lead
to cirrhosis in a proportion of patients [4-7].

The clearance of acute infection is accompanied by
strong CDA" and CD8" T cell responses against numer-
ous HCV-derived antigens, and there is evidence that
elficacy of this immune response is influenced by the host

human leucocyte antigens (HLA) molecules that present
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HILA ryping.  Genomic DNA was extracted  [rom
peripheral blood cells using a commercial DNA isolation
kit (QIAmp DNA Mini kit; Qiagen, Hilden, Germany},
HLA-DRB
(DRBI*#]-16) specificities (low-resolution  tyvping) and
DREI#NE and DOBE% alleles (high-resolution typing)

were determined by

according  to  manulacturer  instructions,

PCR-SSP using commercial  kits
(One Lambda Inc, Canoga Park, CA, USA), according to
manulacturer instructions.

Staririce.  All comparisons were perlormed by the
two-sided  Fisher's exact test, except  those involving
HLA-DRBIF1D, DREIFHI0E, DREIFI0G, DOBT#03
and  DOB #0301, for

performed, considering that these associations have been

which  one-sided  tests were

repeatedly  reported in the literature. The significance

level was ser at P = 0.05.

Results

HLA-DRBT and HLA-DQBT polymorphisms and chronic HCV
infection

The frequency of DREI*I was lower among infected
individuals than in the control group [LL.17% wversus
21.4%, one-sided £ = 0.04, OR (odds ratio) = 0.46 (1
95% 0.00-0.95|. Lower frequencies of DRBI*II0T (7.15
versus 12.6%, OR = 0.52) and DRBIFII04 (L.0% ver-
sus 7.8%, OR = 0.47) alleles were observed, but the dil-
ferences did not reach statistical significance (Tables 2
and 3).

The frequency of DOBI*03 was also lower among
infected individuals than in the control group (36.5%
versus 50.5%, one-sided P = 0.03, OR = 0.56). The fre-

Table 2 HLA-DRB specificicies frequencies (9 1n 99 white Brazilian
purir.':r:; with chronic h(.-p.iritis € wiras infeccion and in 103 crhni{ﬁlly

macched healchy conerols.

All Paricnes witch Patienes wich
Pacienes METAVIR scores METAVIR scores
HLA DRBI (@ 103 (& 99 FO F2{r 3 F3 Fi{x 49

Conerols

DRBI*)I 271 29.3 34.0 24.5
DRBI*G 2153 20.2 20.0 204
DRBI*I4 193 17.2 22.0 12.2
DRBI=)7 26.2 273 26.0 2.0
DRBIHI 9.7 13.1 12.0 14.3
DRBI*)Y 1.9 1.0 6.0 2.0
DRBI*10 ] 1.0 5.0 0.0
DRBI*1! 214 11.1# 12.0 10.2
DRB1*]2 1.9 3.0 2.0 11
DRBI*13 233 303 6.0 347
DRBI*14 9.7 3.0 0.0 1.2
DRBI*1S 223 2032 16.0 245
DRBI*I6 6.4 10 10 4.1

HLA, human leucocy e ancigens.
=P < .05 (one-sided Fisher's exace cwse) in che comparison wich che
conerols.
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Table 3 HLA-DRB{*1] alleles fn.-qut!:f.i{:s (%) 1n 99 whiee Brazilian
paticnes with chronic hepatiels C viros infeceion and in 103 echnically

marched healchy conerols.

HLA-DRBI#11 alleles Parienes Concrols
DRBI*11)I 71 12.6
DRBI*I10)2 1.0 1.0
DRBI#IH3 0 ¥
DREB!I*! 104 A0 7.8

HLA, human leacocyee ancigens.

No difference reached seaciseical significance.

quencies of the alleles DOBI#0301, #0302 and #0303
were lower in patients than in controls but none ol these
differences were statistically significant. The frequency ol

Table 4 HLA-DOBI alleles frequencies (90) in 96 white Brazilian
patienes with chronic hepatics € viros infection and in 103 echnically

matched healchy conerols.

Parienes wich  Pacicnes wich

METAVIR METAVIR
All SCores scores
Conerols Parienes B F2 F3 Fi
IH.:\--DQBI (w 03 (n Ohy e is) {n i)
DQB1I*)2 309 1.5 3.8 138
DOB 201 116 185 2.8 16.7
DOBI*)202 232 26.0 2510 271
DOB 203 (.0 (.0 .0 0.0
DOBI*)3 3.5 36.5% 3.7 29.2
DOEB #0301 233 17.7 s 1.6
DOBI*)302 17.3 12.5 1.6 10.4
DOB 303 9.7 5.2 6.2 1.2
DB IH#)304 (.0 1.0 2.1 (.0
DB #3035 (.0 (L0 (L0) (L0
0312
DOB )4 7.8 15.6 16.7 11.6
DOB 401 1.0 (1.0 (1.0 (1.0
DOB 402 6.8 15.6 16.7 14.6
DOB#)5 11.7 12.7 158457 30.6
DB )30 2004 3. 4%+ 158 23.0
DOB #3002 0.7 3.1 21 1.2
DB #5003 9.7 5.2 (Lo 10x.4
DOB F#)a04 1.9 (1.0 (.0 (1.0
DOBI*00 i0.s 33.1 7.9 4.5
DOEB #0601 29 1.0 21 (1.0
DB )02 136 198 16.7 229
DOB 003 146 21.9 230 18.7
DOB 604 13.6 7.3 0.0 146
DOB #0035 1.9 (.0 (1.0 (.0
DOB )00 0.0 0.0 0.0 0.0
GOS8
DOB 609 3.9 31 12 21
DOB #0014 0.0 (.0 (1.0 (1.0
06240

HILA, human leacocyee ancigens.

=P 2 (.05 {one-sided Fisher's exace cese).

=P <0.05 (ewo-sided Fisher's exace eese) in che comparison wich the
conerpls,
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DOBI#0501 was  higher among  inlected  individuals
o, two-sided P = 0.04, OR = 2.04).
The frequencies of other DOBIT* alleles did not difler

(34.4% wversus 20.4

between  patients and  controls (Table 4. In  three
patients, genotvping was not possible because of insuffi-

cient DNAL

HLA-ORBT and HLA-DQBT polymorphisms and the stage of
liver fibrosis in patients with HCV chronic infection

The comparison of frequencies of DRBT and DOBT poly-
morphisms  between
cirrhosis (METAVIR stages F3-F4) and 48 without or
METAVIR stages FO-F2) did
not reveal any significant diflerence.

i3 patients with severe fibrosis”

with only mild fibrosis (

Discussion

The purpose of this study, conducted in a white popula-
tion from southeast of Brazil, was to investigate the
influence of HLA class 11 polymorphisms on the resis-
tance to HOCV infection and also to assess the relationship
between these polymorphisms and the degree ol liver
fibrosis in chronically infected patients. The control pop-
ulation was represented by white Brazilian individuals
from the general population of the same geographical
area and not necessarily tested for HCV infection. We do
not believe that the potential occurrence of some HCV
infected  subjects among the controls would  affect our
results, becanse the prevalence of anti-HCV antibody
positive individuals in the southeast and southern regions

of Brazil has been estimated to be lower than 1.5% [40,

The results observed in this study confirmed previous
findings of other authors regarding the resistance to
chronic HCV infection conferred by DRBI*IT |11, 13,
1517, 20, 21, 27, 28, 30, 31, 36-38|, and DOBI*03
specificicies 1215, 17, 20, 21, 23, 26, 27, 30-38].
These genes are in tight linkage disequilibrium, and a
strong  association between the haplotype DRBI#11T01,
DOB1#0301 and maintenance of a multispecific CDA" T
helper response that conferred protection againse HCV
infection has been observed [27].

Concerning which DRBI#1{ allele would be associ-
ated with protection, most of the studies have found
DRBI#{T01, which 15 the most common DRBI*I]
allele in Caucasian populations and is in linkage disequi-
librium with DOBI#0301. In the present study, we
observed lower frequencies of not only DREBIFIT01, but
also of DRBI*1104, an allele that has also been reported
to be associated with protection and that is also in link-
age disequilibrium with DOBI*0301 [15, 18, 21]. The
association  with  both DRBIFI101 and DRBI*1104
could suggest that the resistance to HCV infection con-
ferred by HLA-DRBI*{1 is because of polymorphic sites

© 2011 The Auchors
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DREI#110I and
DRET*1I04 or simply could be reflecting the fact thar

common to molecules encoded by

both these alleles are in linkage disequilibrium  with
DOBT*#0301. One argument in favour of the primary
association  with DOBI*03 is that one study  found
POBI#0307 [14] and another one reported association
with DOB1#0302 [12], without identilying DRBI*11 as
a relevant factor.

Concerning the association of DOBI*03 alleles with
protection from chronic HCV infection, we observed that
DOBI*F0307, bur also DQBI#0302  and
DOBI*#0303 presented lower frequencies in patients than

not only

in controls. None of these diflerences reached statistical
significance, probably because of the low number of sub-
jects. OF note is that, as mentioned carlier, the associa-
tion with DOBI*0302 has already been described in
Northern European Cancasians [12]. Taking into consid-
cration these findings, we suggest chat the residues in
HLA-DQ beta molecules responsible for protection are
present not only in molecules encoded by DOBI#0301
but also by DOBI#0302 and DOBI#0303, which could
be relevant in the field of vaccine development.

The increased frequency of DOBIF0301 in patients
was ol borderline statistical significance (P = 0.04, with-
out correction for muliiple comparisons) and need to be
validated in future studies. This finding is in contrast
with reports ol association of DOBI#0501 with protec-
tion from HCV infection reported in two studies |24,
26] and with the lack of any kind of association observed
in most of the published studies.

Association of HLA alleles with liver disease progres-
sion in patients with chronic hepatitis C is controversial,
mainly regarding the protection of severe fibrosis/cirrho-
sis associated with DRBI*1F and/or DOBI1#03, found
by some |25, 28, 29, 31, 42| but not by other [16, 18,
20, 21} authors. In the present study, the frequency of
DREI*!IT in patients without or with only mild fibrosis
(METAVIR scores FO-F2) and with severe fibrosis/cir-
thosis (METAVIR scores F3-F4) were essentially  the
same (12.2% wversus 10%). No significant differences
between these two groups were observed for DOB #0353 or
DOBI1*0301

were observed in patients with FO-F2 scores. In conclu-

frequencies, although  higher  frequencies

sion, our data do not corroborate findings of other
authors regarding  protection from evolution to more

severe liver fibrosis conferred by DRBI#I] but do not

rule out a  possible  protective  role of  DOBI#3
(DOBIF0301).
We believe that the main contribution of our study to

HCV

infection outcomes is that the resules suggested that the

the complex issue of HLA associations  with

polymorphic sites on HLA molecules responsible for pro-
tection from chronic infection are encoded not only by
the DRBI*=P10] and DOBI#03010 alleles bur also by
other DREI*1] and DOBI#03 alleles. Our hyvpothesis is

Scandinavian Journal of Immunelogy © 2011 Blackwell Publishing Led. Scandinavian Joernal of Immsenalagy 74, 282 287
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that these common polymorphic residues, particularly

those shared by DOBI*03 alleles, are responsible for the

selection of particular viral epitopes to be presented to

CDAY T cells, leading to an cfficient immune response

against the virus, This idea should be further tested, as it

has implications in the context of vaccine development.
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