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Persistent hepatitis C virus (HCV) infection
develops in spite of the host’s multispecific hu-
moral and cellular immunological responses
that are directed toward all structural and non-
structural viral proteins. Great proportion of
chronicity after HCV infection could be at-
tributed to the ability of the virus to evade the
host’s immunological response (1,2). Howev-
er, it is almost certain that the inability of hu-
man beings to spontancously eliminate HCV
has an inherited immunological background.
Genes of the major histocompatibility com-
plex direct the hosts’ immune response. They
control the expression of human leukocyte an-
tigens (HLA), which are responsible for the
presentation of processed viral antigens to the
T lymphocyte receptors (3). Finally, HCV-
specific cytotoxic T lymphocytes inhibit viral
replication by cytokine-mediated and direct
cytolytic effect (4). In contrast to acute infec-
tion, HCV-specific T cell response in estab-
lished chronic infection is quantitatively weak
(5). Despite inconsistencies even within the
same ethnic group, different HLA class I and
class II alleles have been associated with the
development of chronic hepatitis, progression
to liver cirrhosis and hepatocellular carcino-
ma, response to interferon-o therapy, vertical
transmission, and extra-hepatic manifestations
of HCV infection (6).

Interferon-a represents the cornerstone of
chronic hepatitis C therapy. This cytokine is
a multifunctional immunomodulator with a
profound effect on cytokine cascade, possess-
ing several anti-inflammatory properties (7).
Nevertheless, specificities of immunomodula-
tory effects of interferon-a are still unknown.
Interferon-a appears to achieve its antiviral ef-
fect through signal transducer and activator
of transcription 3 (STAT3) signaling path-
way, as well as through intracellular gene ac-
tivation with inhibition of subgenomic RNA
replication and suppression of viral non-struc-
tural protein synthesis (8,9). Interferon-a also

increases natural killer (NK) cell activity, en-
hances maturation of cytotoxic T lympho-
cytes, and increases expression of HLA class I
antigens on the cell surface, thereby promoting
a more efficient elimination of infected hepa-
tocytes through enhanced activity of cytotox-
ic T lymphocytes (10,11). However, the role
of HLA class I immunogenetic profile in re-
sponse to interferon-« therapy of chronic hep-
atitis C has rarely been investigated (6,12,13).
The aim of this study was to investigate a pos-
sible association between HLA-A, -B, and -
C genotype and the outcome of interferon-a
treatment in Croatian patients with chronic

hepatitis C.
Patients and methods

Study design and patients

Hundred and twenty successive patents with
chronic hepatitis C were invited by a letter to
participate in the study. Sixty of them were
with sustained virological response and 60
patients were without sustained virological
response to interferon-o therapy. Sustained
virological response was defined as nega-
tive HCV RNA at the end of therapy and 6
months after the completion of therapy (14).
All patients received interferon-a therapy in
the period from 1998-2001 at the Depart-
ment for Infectious Diseases, Split Universi-
ty Hospital. Inclusion criteria for participa-
tion in the study were the following: negative
hepatitis B surface antigen (HBsAg), nega-
tive anti-hepatitis A IgM antibodies, nega-
tive anti-human immunodeficiency virus an-
tibody, positive anti-HCV antibody, positive
HCV RNA, clevated alanin aminotransferase
level, histopathology of chronic active hepa-
titis, absence of other causes of liver diseases,
and Croatian origin. Three patients did not
meet the inclusion criteria: two of them were
proven to be HBsAg positive, while the third




patient did not have the histology of chronic
active hepatitis. Five patients refused to par-
ticipate. Finally, 55 persons with sustained
response and 57 persons without sustained
response to interferon-« therapy were includ-

ed in the study (Table 1).

Table 1. Principal features of patients with chronic hepatitis C
according to the response to interferon-a therapy
Sustained virological response

Feature yes (n=55) no (n=57)
Age (years, median [range]) 27 (19-47) 31 (20-53)
Female/male 12/43 9/48
Hepatitis C virus genotype:

1 17 29

3 37 28

4 1 0
Pre-treatment viremia (1U):

<800000 32 22

>800000 23 35
Grade of fibrosis:

0-1 17 8

2 32 28

3-4 6 21

All participants were treated with re-
combinant  interferon-a-2a  (Roferon® A,
F.Hoffmann-La Roche Ltd, Basel, Switzer-
land) at a dose of 3 million units three times a
week. Patients who became HCV RNA nega-
tive after 12 weeks of treatment completed 48
weeks of therapy. The group with sustained vi-
rological response included patients who re-
mained HCV RNA negative 6 months- after
the completion of 48-week of interferon-a
therapy. The group without sustained viro-
logical response included patients with no re-
sponse to therapy (HCV RNA positive af-
ter 12 weeks of treatment), as well as patients
with response at the end of the treatment
(HCV RNA negative after 12 and 48 weeks)
who relapsed after 6 months of the follow-up
and became HCV RNA positive.

Anti-HCV antibodies

Anti-HCV antibodies were determined by mi-
croparticle immunoassay (15) using Abbott
SYSTEM (Abbott Laboratories, Diagnos-
tic Division, Irving, TX, USA). The test was

performed in the Central Laboratory of Split
University Hospital.

HCV RNA

Serum HCV RNA was determined by Am-
plicor HCV test version 2.0 (Roche, India-
napolis, IN, USA) with the lowest detection
level of 50 IU/mL. HCV was genotyped by
INNO-LiPA II HCV (Innogenetics, Tech-
nology Park Ghent, Ghent, Belgium) using re-
verse hybridization method (16). Results were
shown according to Simmonds classification
(17). Quantification of HCV RNA was per-
formed using Amplicor HCV MONITOR
test-version 2.0 (Roche, Indianapolis, IN,
USA) (18). All three tests were performed in
the Laboratory of Immunology, Clinic for In-
fectious Diseases “Dr Fran Mihaljevi¢” in Za-
greb, Croatia.

HLA-DNA

DNA was isolated using QIAmp DNA Blood
Midi Kit (QUIAGEN GmBH, Hilden, Ger-
many) from a sample of 2 mL heparinized full
blood: HLA typing was performed on Auto-
LIPA (Abbot GmBH Diagnostica, Delken-
heim, Germany) instrument, using the tech-
nique of reverse hybridization (19). The test
was carried out in the Laboratory for Tissue
Typing, Department for Clinical Pathophysi-
ology, Split University Hospital. The frequen-
cies of HLA-A, -B, and -Cw alleles in healthy
Croatian population were previously pub-

lished (20,21).

Liver biopsy

Samples of the liver were obtained by blind
needle biopsy. Histological activity index
(HAI=0-22) was determined according to
Kondell et al (22). Stage of fibrosis (F) was as-
sessed by METVIR scoring system (FO - no fi-
brosis, F1 — portal fibrosis without septa, F2 —
portal fibrosis with rare septa, F3 — numerous
septa without cirrhosis, F4 — cirrhosis) (23).
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Ethical standards

Ethical norms, the Croatian legislation, and
international conventions were respected.
Ethical approval was provided by the Ethics
Committee of Split University Hospital, and
patients gave the informed consent.

Statistical analysis

Differences between the variables were ana-
lyzed by y* test and P<0.05 was considered
statistically significant. Data analysis was per-
formed using the Statistical Package for the
Social Sciences for Windows, version 13 (SPSS
Inc., Chicago, IL; USA).

Results

Groups of patients with and without sustained
virological response were similar according to
age, sex, HCV genotype, pretreatment vire-
mia, and grade of liver fibrosis (Table 1).
Frequencies of HLA-A did not differ sig-
nificantly between the groups (3*=10.13;
P=0.518) (Table 2). Homozygosity for HLA-
A was found in 3 examinees with sustained vi-
rological response (2 with - Al/Al and 1 with
A2/A2) and 9 examinees without sustained
virological response (1 with A1/Al, 4 with

Table 2. Distribution of human leukocyte antigens-A (HLA-A) in
patients with chronic hepatitis C according to the response to
interferon-a therapy

Sustained virological response in patients with a given allele

HLA yes (n=55) no (n=57)
A1 11 13
A2 24 28
A3 8 13
A1 8 5
A23 4 1
A24 19 16
A25 3 5
A 26 11 8
A29 1 0
A 30 2 2
A31 3 7
A32 8 3
A33 2 5
A 66 1 0
A 68 4 7
AT74 1 1

Table 3. Distribution of human leukocyte antigen-B (HLA-B) in
patients with chronic hepatitis C according to the response to
interferon-a therapy

Sustained virological response in patients with a given allele
HLA yes (n=55) no (n=57)
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A2/A2; 1 with A3/A3,2 with A24/A24, and
1 with A31/A31).

Frequency of HLA-B did not differ sig-
nificantly between the groups (y*=8.40;
P=0.395) (Table 3). Determination of HLA-
B failed in 4 patients with sustained virologi-
cal response, as well as in 9 patients without
sustained response to interferon-a therapy.
HLA-B8/B8 homozygosity was found in a
single patient without sustained virological re-
sponse.

Frequency of HLA-Cw?7 allele in patients
with sustained virological response significant-
ly exceeded that in patients without sustained
virological response to interferon-o. therapy
(Table 4). Determination of HLA-Cw failed
in 5 patients with sustained virological re-
sponse and in 5 patients without sustained vi-

rological response. HLA-Cw3/Cw3 homo-




Table 4. Distribution of human leukocyte antigen-Cw (HLA-Cw)
in patients with chronic hepatitis C according to their response
to interferon-a therapy

Sustained virological response in patients with a given allele

HLA yes (n=55) no (n=57)
Cw1 6 13
Cw 2 9 11
Cw3 8 12
Cw4 8 5
Cw5 9 6
Cw 6 5 10
Cw7 27 7
Cw8 3 6
Cw9 0 2
Cw 11 0 1
Cw 12 15 10
Cw 14 2 3
Cw 15 2 6
Cw 16 3 6
Cw 17 2 3
Cw 19 1 0
Cw 20 0 1
Cw 23 0 1
Cw 25 0 1

*Significant difference between patients with and without sustained virological
response (x? test=19.78; P=0.011).

zygosity was found in one patient without
sustained virological response.

Discussion

Our study showed an association between
HLA-Cw7 alleles and sustained virologi-
cal response to interferon-a _therapy, suggest-
ing that patients with HLA-Cw?7 allele clear
HCV-infected hepatocytes more efhicient-
ly. HLA-Cw7/Cw7_homeozygosity was not
found, while the association between the out-
come of interferon-o therapy and alleles that
were found in our patients with homozygosity
(HLA-A1/A1,-A2/A2, -A3/A3, -A24/A24, -
A31/A31, -B8/B8, and -Cw-3/Cw3) was not
demonstrated. Although certain types of HLA
homozygosity were shown to be associated
with the persistence of HCV infection (24),
progression of liver fibrosis (25), and vertical
transmission of HCV infection (26), we were
not able to find reports about the association
with interferon-a treatment response. A small
number of studies, with conflicting results, in-
vestigated the association of HLA-A, -B, and -

C alleles and interferon-a therapy. Miyaguchi
et al (12) found that in Japanese patients with
chronic hepatitis C HLA-B55, -B62, -Cw3,
and -Cw4 alleles were associated with better
response to interferon-a, as well as with low-
er pre-treatment viral load. Therefore, their re-
sults do not allow us to conclude that a favor-
able therapeutic outcome is a result of direct
mutual influence of HLA and interferon-o. As
opposed to the results from both Japanese and
our study, Romero-Gomez et al (13) did not
find the association between HLA-A,-B, and
-C alleles and interferon-e. monotherapy. Al-
though certain HLA-A, -B, and -C genotypes
could be associated with the outcome of inter-
feron-a therapy, this merely does not appear to
be of crucial influence on the therapeutic out-
come. Moreover, one cannot describe the exact
mechanism of this influence. Shiina et al (27)
suggested the possibility that the favorable ef-
fect of interferon-o in patients with chronic
hepatitis C may not include the induction of
cytotoxic T lymphocyte. In addition, Freni et
al (28) suggested that during a successful treat-
ment of chronic hepatitis C with interferon-
o, the clearing of virus occurred due to a direct
antiviral, rather than immunologically mediat-
ed mechanism. Finally, several HLA class II al-
leles appear to significantly influence interfer-
on-a treatment response (6).

Interferon-a increases NK cell activity and
HLA-Cw7 belongs to group 1 ligands of kill-
er immunoglobuline-like receptors (KIR) that
are critical regulators of NK cell activity (29).
NK cells are the first line of innate immunity
and their activity can affect the course of acute
HCYV infection (30). Therefore, there is also a
possibility that, in Croatian patients, interfer-
on-o acts through HLA-Cw?7 that binds cer-
tain genotypes of KIRs. However, the impor-
tance of NK cell activity during interferon-o
therapy of chronic hepatitis C requires fur-
ther investigations. Therefore, it is very prob-
able that, in majority of patients, interferon-a
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achieves therapeutic effect by the combination
of its immunomodulatory and direct antiviral
performances.

The significance of our results is limited
by relatively small number of examinees. As-
sociation between HLA-A,-B, and -C geno-
type and therapeutic response to interferon-o
in Caucasian patients with chronic hepatitis C
was rarely investigated. Apart from our work,
it was only the case in the Spanish study, al-
though being a Caucasian was not an inclu-
sion criterion in their investigation (13).

In conclusion, determination of HLA-
Cw?7 in Croatian patients with chronic hep-
atitis C may serve as a prognostic factor of
therapeutic response to interferon-a. A bet-
ter understanding of this issue requires more
thorough knowledge of relevant mechanisms
of action of interferon-a, as well as further in-
vestigation into its association with HLA-A,-
B, and -C genotype in a larger number of ex-
aminees with chronic hepatitis C.

Acknowledgments

The study was supported by Ministry of Science, Educa-
tion, and Sports of the Republic of Croatia, grant No.
0141017, “Chronic hepatitis C interferon therapy and
HLA-A,B,C system.” We thank Mrs. Jelena Kunac and
Mrs. Ana Amizi¢ for their effort during HLA typing.

References

1 Chang KM. The mechanisms of chronicity in hepatitis
C virus infection. Gastroenterology. 1998;115:1015-8.
Eledline:978672gﬂ0i:10.l()]6/50()16—5085(98)70277>>4

2 Chen SL, Morgan TR. The natural history of hepatitis
C virus (HCV) infection. Int J Med Sci. 2006;3:47-52.

3 Maru$i¢ M, Kova¢ Z. Immunopathophysiology:
immunopathogenetic role of HLA. In: Gamulin S, Marusi¢
M, Kova¢ Z, editors. Pathophysiology. Zagreb: Medicinska
naklada; 2002. p. 430-5.

4 Lechner F, Gruener NH, Urbani S, Uggeri J, Santantonio T,
Kammer AR, etal. CD8+ T lymphocyte responsesareinduced
duringacute hepatitis C virus infection but are not sustained.
Eur J Immunol. 2000;30:2479—87.' Medline:1100908(

Foi:lO.lOOZ 1521-4141(200009)30:9<2479::A1D
MMU2479>3.0.CO;2-

5 Chang KM. Immunopathogenesis of hepatitis C virus
infection. Clin Liver Dis. 2003;7:89-105 |Medline:1269146(}
Boi:10.1016/S1089-3261(02)00068-4

6 Singh R, Kaul R, Kaul A, Khan K. A comparative review of
HLA associations with hepatitis B and C viral infections

10

11

12

13

14

15

16

17

18

19

20

21

across  global populations. World ] Gastroenterol.

2007;13:1770-87 {Medline:1746546(

Tilg H. New insights into the mechanisms of interferon

alfa: an immunoregulatory and anti-inflammatory cytokine.
Gastroenterology. 1997;112:1017-21] Medline:9041269

0i:10.1053 Eat.l997.v112.pm904126
Zhu H, Zhao H, Collins CD, Eckenrode SE, Run Q,

McIndoe RA, et al. Gene expression associated with
interferon alfa antiviral activity in an HCV replicon cell

line. Hepatology. 2003;37:1180-8 Medline:1271740(
Hoi: 10.1053/jhep.2003.50184

Peters M. Actions of cytokines on the immune response and
viral interactions: an overview. Hepatology. 1996;23:909-16.

Medline:8666349 [ioi:10.1002/hep.510230439

Samuel CE. Antiviral actions of interferon. Interferon-
regulated cellular  proteins and their surprisingly
selective antiviral activities. Virology. 1991;183:1-11.

Medlinc:lﬂ 125!Hoi:10.1016/0042»6822(91)901 12-9

Lohr HF, Schmitz D, Arenz M, Weyer S, Gerken G, Meyer
zum Biischenfelde KH. The viral clearance in interferon-
treated chronic hepatitis C is associated with increased
cytotoxic T cell frequencies. ] Hepatol. 1999;31:407-15.
Medline: 10488697 Hoi:10.1016/50168-8278(99)80030-(

Miyaguchi S, Saito H, Ebinuma H, Morizane T, Ishii H.
Possible association between HLA antigens and the response
to interferon in Japanese patients with chronic hepatitis C.
Tissue Antigens. 1997;49:605-1 1.
Romero-Gémez M, Gonzilez-Escribano MF, Torres B,
Barroso N, Montes-Cano MA, Sinchez-Munoz D, etal. HLA
class I B44 is associated with sustained response to interferon
+ ribavirin therapy in patients with chronic hepatitis C. Am
J Gastroenterol. 2003;98:1621-6.
Vuceli¢ B, Hrsti¢ I, Begovac J, Bradari¢ N, Burek V, Coli¢-
Cvrlje V, et al. Viral hepatitis: Croatian consensus statement
[in Croatian]. Acta Med Croatica. 2005;5:359-75.

Hennig H, Schlenke P, Kirchner H, Bauer I, Schulte-
Kellinghaus B, Bludau H. Evaluation of newly developed
microparticle -enzyme immunoassays for the detection
of HCV antibodies. ] Virol Methods. 2000;84:181-90.
Medline: 10680968 floi: 10.1016/S0166-0934(99)00146-9
Young KK, Resnick RM, Myers TW. Detection of hepatitis

C virus RNA by a combined reverse transcription-polymerase
chain reaction assay. J Clin Microbiol. 1993;31:882-6.

edline:838515

Simmonds P. Viral heterogeneity of the hepatitis C virus.
J Hepatol. 1999;31 Suppl 1:54-60 Medline:1062256
Hoi:10.1016/S0168-8278(99)80375-4

Saldanha J, Lelie N, Heath A, WHO collaborative study
group. Establishment of the first international standards for
nucleic acid amplification technology (NAT) assays for HCV
RNA. Wox Sang. 1999;76:149-58. H0i:10.1159/00003104(
Stuyver L, Wyseur A, van Arnhem W, Hernandez F,
Maertens G. Second-generation line probe assay for hepatitis

C virus genotyping. J Clin Microbiol. 1996;34:2259-66.
edline:8862599

Cetuk-Jeli¢i¢ E, Grubi¢ Z, gtingl K, Zunec R, Brkljaci¢-
Kehirn V. HLA-A and -B frequencies in a population from
Croatia. Hum Immunol. 2004;65:912-6.
Cetuk-Jeli¢i¢ E, Grubi¢ Z, Brklja¢i¢-Kehirn V, Kastelan M,
Kastelan A. Comparison of serology and DNA methods for
HLA-Cw typing in the Croatian population. Period Biol.
1999;101:71-5.



http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9786726&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9786726&dopt=Abstrac
http://dx.doi.org/10.1016/S0016-5085(98)70277-X
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16614742&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16614742&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11009080&dopt=Abstrac
http://dx.doi.org/10.1002/1521-4141(200009)30%3A9%3C2479%3A%3AAID-IMMU2479%3E3.0.CO%3B2-B
http://dx.doi.org/10.1002/1521-4141(200009)30%3A9%3C2479%3A%3AAID-IMMU2479%3E3.0.CO%3B2-B
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12691460&dopt=Abstrac
http://dx.doi.org/10.1016/S1089-3261(02)00068-5
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17465466&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9041265&dopt=Abstrac
http://dx.doi.org/10.1053/gast.1997.v112.pm9041265
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12717400&dopt=Abstrac
http://dx.doi.org/10.1053/jhep.2003.50184
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8666349&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8666349&dopt=Abstrac
http://dx.doi.org/10.1002/hep.510230436
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=1711253&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=1711253&dopt=Abstrac
http://dx.doi.org/10.1016/0042-6822(91)90112-O
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10488697&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10488697&dopt=Abstrac
http://dx.doi.org/10.1016/S0168-8278(99)80030-0
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9234482&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12873589&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10680968&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10680968&dopt=Abstrac
http://dx.doi.org/10.1016/S0166-0934(99)00146-9
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8385151&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8385151&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10622561&dopt=Abstrac
http://dx.doi.org/10.1016/S0168-8278(99)80375-4
http://dx.doi.org/10.1159/000031040
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8862595&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8862595&dopt=Abstrac
http://dx.doi.org/10.1016/j.humimm.2004.08.032
http://dx.doi.org/10.1016/j.humimm.2004.08.032

Ivié et al: HLA and Interferon-e Therapy

22

23

24

25

26

Knodell RG, Ishak KG, Black WC, Chen TS, Craig R,
Kaplowitz N, et al. Formulation and application of a numeri-
cal scoring system for assessing histological activity in asymp-
tomatic chronic active hepatitis. Hepatology. 1981;1:431-5.
Medline:730898§ Hoi: 10.1002/hep.1840010511)

Bedossa P, Poynard T. An algorithm for the grading of activity
in chronic hepatitis C. The METAVIR Cooperative Study
Group. Hepatology. 1996;24:289-93‘
Hoi:10.1002/hep.510240201]

Thio CL, Gao X, Goedert JJ, Vlahov D, Nelson KE,
Hilgartner MW, et al. HLA-Cw*04 and hepatitis C virus
persistence. ] Virol. 2002;76:4792-7.] Medline:11967294
Hoi:10.1128/]V1.76.10.4792-4797.2007

Patel K, Norris S, Lebeck L, Feng A, Clare M, Pianko S, et
al. HLA class I allelic diversity and progression of fibrosis in
patients with chronic hepatitis C. Hepatology. 2006;43:241-

9{Medline:1644035q Hoi:10.1002/hep.2104

Martinetti M, Pacati I, Cuccia M, Badulli C, Pasi A,
Salvaneschi L, et al. Hierarchy of baby-linked immunogenetic
risk factors in the vertical transmission of hepatitis C
virus. Int J Immunopathol Pharmacol. 2006;19:369-78.

27

28

29

30

Shiina M, Kobayashi K, Kobayashi T, Kondo Y, Ueno Y,
Shimosegawa T. Dynamics of immature subsets of dendritic
cells during antiviral therapy in HLA-A24-positive chronic
hepatitis C patients. J Gastroenterol. 2006;41:758-64.
lﬁ!edline: 16988765 Hoi:10.1007/500535-006-1843-9

Freni MA, Ajello A, Spadaro A, Fava A, Calapristi I, Mara-
fioti T, et al. Class I HLA antigens hepatic display and beta-
2-microglobulin serum values in chronic hepatitis C: effect

of treatment with recombinant alpha interferon. Hepatogas-
troenterology. 1997;44:1295-301 [Medline:9356842
Boyton RJ, Altmann DM. Natural killer cells, killer im-

munoglobulin-like receptors and human leucocyte antigen
class I in disease. Clin Exp Immunol. 2007;149:1—8.

ine:1752131

Rauch A, Laird R, McKinnon E, Telenti A, Furrer H, Weber
R, et al. Influence of inhibitory killer immunoglobulin-like
receptors and their HLA-C ligands on resolving hepatitis C
virus infection. Tissue Antigens. 2007;69 Suppl 1:237-40.
!!gcdlinc: 1744220211101:10‘1 111/4.1399-0039.2006.773 4.4

813


http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=7308988&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=7308988&dopt=Abstrac
http://dx.doi.org/10.1002/hep.1840010511
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8690394&dopt=Abstrac
http://dx.doi.org/10.1002/hep.510240201
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11967296&dopt=Abstrac
http://dx.doi.org/10.1128/JVI.76.10.4792-4797.2002
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16440356&dopt=Abstrac
http://dx.doi.org/10.1002/hep.21040
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16831303&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16831303&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16988764&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16988764&dopt=Abstrac
http://dx.doi.org/10.1007/s00535-006-1843-9
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=9356842&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17521317&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17521317&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17445209&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17445209&dopt=Abstrac
http://dx.doi.org/10.1111/j.1399-0039.2006.773_4.x

