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ABSTRACT

INTRODUCTION  The higher prevalence and risk of hepatitis B virus (HBV) or hepatitis C virus (HCV)
infections are still observed in hemodialysis (HD) patients compared with healthy people. Interferons
(IFNs) are known for their involvement in immune response. The addition of IFN-A3 to immunization in
animal models was shown to increase the immune response of T helper-1 cells.

0BJECTIVES We studied whether polymorphisms of the IFN-A3 gene (/FNL3) might be associated with
the development of antibodies to HBV surface antigen [anti-HBs] in response to the HBV vaccination or
HBV infection as well as spontaneous resolution of HCV infection in HD patients.

PATIENTS AND METHODS The HD group consisted of 806 individuals without a history of HBV or HCV
infection (of whom 672 developed anti-HBs in response to the HBV vaccination), 241 HBV-infected pa-
tients (of whom 186 developed anti-HBs), and 63 HCV-infected patients (including 39 HCV RNA-positive
subjects). All patients were genotyped for /FVL3 rs8099917 and rs12979860 polymorphisms using a
high-resolution melting curve analysis.

RESULTS The comparison of responders and nonresponders to HBV vaccination revealed no significant
differences in the IFNL3 genotype distribution. In HBV-infected patients, the differences in the distribution
of IFNL3 variants between anti-HBs-negative and anti-HBs-positive patients were also nonsignificant.
Spontaneous HCV clearance was significantly less common in the carriers of the rs8099917 allele G or
rs12979860 allele T, while the CT rs12979860 rs8099917 haplotype was more frequent (P = 0.02) in
patients showing spontaneous HCV clearance.

concLusions In HD patients, the IFNL3 polymorphisms do not affect anti-HBs development in response
to HBV infection or vaccination, but might be involved in the resolution of HCV infection.

INTRODUCTION Hemodialysis (HD) patients are
at risk of hepatitis B and C infections owing to
a greater exposure to the potential reservoirs of
these viruses. Because of the impaired function
of the immune system, dialysis patients are less
likely to develop antibodies after immunization
and tend to lose them faster than healthy vacci-
nated subjects.'?

Interferons (IFNs) and interleukins (ILs) are
known for their involvement in immune response.

IEN-)\2 (also known as IL-28A) and IEN-\3 (also
known as IL-28B) were found to enhance response
to immunizations in animal models. The addi-
tion of IFN-A3 to immunization with DNA of Rh-
ezus Macaques or mice boosted and sustained the
T helper-1 (Th1) response.®*

IFN-)\3 is a protein that is encoded by the
IFN-A3 gene (IFNL3) located on a chromosom-
al region mapped to 19q13.° IFNL3 rs12980275
(C>T) and rs8099917 (T>G) are single nucleotide
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FIGURE 1 Schematic presentation of hemodialyzed patient subgroups divided according to the hepatitis B or hepatitis C status and response to

hepatitis B vaccination

Abbreviations: anti-HBs, antibodies to the hepatitis B surface antigen; HBV, hepatitis B virus; HCV, hepatitis C virus; HD, hemodialysis

polymorphisms (SNPs) of IFNL3. The T allele of
rs12980275 is associated with lower IFN-A3 pro-
duction® and a considerably increased expression
of numerous IFN-stimulated genes when com-
pared with CC carriers.” Lower IFN-A3 mRNA
levels were detected in association with the
rs8099917 GG genotype,*® whereas peripheral
blood mononuclear cells of patients carrying the
major alleles of IFNL3 SNPs were found to have
an increased expression of [FNL3.?

IFNL3 SNPs have attracted considerable at-
tention due to their influence on the outcome
of hepatic infections in the general population.
The major alleles of IFNL3 rs12980275 and
rs8099917 promote hepatitis C virus (HCV) clear-
ance.'®"" Not only spontaneous clearance but also
response to treatment of HCV-infected patients
is dependent on the I[FNL3 SNPs.'213

Less favorable results were obtained for pa-
tients infected with hepatitis B virus (HBV).
Although in some studies, the CC genotype of
rs12979860 was an independent predictor of
HBsAg seroclearance by interferon therapy,'* and
patients with this genotype were found to have
more frequently lower viral load levels,'® a recent
meta-analysis by Tang et al'® has not found any
association between IFNL3 rs12979860 C/T and
the risk of persistent HBV infection.

The above effects of IFNL3 SNPs were estab-
lished under nonuremic conditions. The uremic
milieu with related altered immunocompetence
decreases the response to vaccinations'’ and pro-
motes the maintenance of HBV or HCV replica-
tion.'®'® These uremia-related activities may di-
minish the expression of genetic effects on the
clinical parameters tested in the present study.
Moreover, the association between IFNL3 poly-
morphisms and response to HBV vaccination was
not studied in individuals under nonuremic or

uremic conditions. Therefore, we aimed to show
whether the SNPs of IFNL3 might be associat-
ed with the development of antibodies to HBV
surface antigen (anti-HBs) in response to HBV
vaccination or infection as well as with sponta-
neous HCV clearance in HD patients.

PATIENTS AND METHODS Patients and con-
trols  The study included 1110 patients on renal
replacement therapy (RRT). They were recruit-
ed from 21 dialysis centers located in the Great-
er Poland region of Poland. The enrollment was
started in January, 2009, and finished in May,
2014. All patients were treated with HD on en-
rollment; however, 28 subjects (2.5%) started
RRT with peritoneal dialysis. Subjects dually in-
fected with HBV and HCV or those infected with
human immunodeficiency virus were excluded
from the study. Of the whole group, 63 patients
were HCV-infected (showed antibodies to HCV,
anti-HCV) but only 39 of the 63 showed positive
for HCV RNA. The remaining 1047 patients were
anti-HCV negative, of whom 806 had no histo-
ry of HBV infection, while 241 were HBV-infect-
ed (showed total antibodies to the core antigen
of HBV, anti-HBc). In the latter group, 186 sub-
jects developed anti-HBs. HD patient groups are
shown in FIGURE 1.

Subjects were included into the group of nev-
er-HBV-infected patients (n = 806), if they met
the following criteria: 1) had no history of hep-
atitis B and tested negative for anti-HBc; 2) un-
derwent full hepatitis B vaccination series that is
recommended for HD patients (4 doses of 40 pg
each at 0, 1, 2, and 6 months)?® and developed
anti-HBs titer equal to or exceeding 10 U/l in re-
sponse to this primary vaccination or additional
vaccine doses (this group was referred to as “vac-
cine responders”; n = 672, 83.4% of all patients);
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and 3) received full hepatitis B vaccination series
that is recommended for HD patients and at least
3 additional vaccine doses that are recommended
for nonresponders to the primary vaccination?
and did not develop anti-HBs titer of at least 10
1U/1 (this group was referred to as “vaccine non-
responders”; n = 134, 16.6% of all patients).

All patients who were vaccinated against HBV
used recombinant DNA yeast-derived vaccines,
composed of the S protein of the HBV surface
antigen (Engerix B, GlaxoSmithKline Biologicals,
Belgium; Hepavax-Gene, BIOMED SA, Poland;
Euvax B, LG Chemical, South Korea).

The group of HBV- or HCV-infected patients
included only those who had never received rel-
evant antiviral therapy. Patients with positive
anti-HCV antibodies repeatedly showing HCV
RNA below the detection limit of 20 IU/ml were
recognized as those who underwent spontaneous
HCV clearance (resolved HCV infection without
antiviral treatment).

A control group, consisting of healthy volun-
teers without a history of viral hepatitis (n = 375),
was enrolled to compare the distribution of IFNL3
SNPs between HD subjects and healthy individ-
uals. The group included 360 blood donors and
15 individuals from the medical staff. The con-
trol group underwent blood testing for anti-HBs
and HBV DNA as well as for anti-HCV and HCV
RNA (blood donors obligatorily?' and medical
staff members voluntarily). All blood samples
were negative for the tested viral markers. The
serum alanine aminotransferase activity in con-
trols was not higher than twice the upper normal
limit of the applied laboratory method according
to the criteria of the Polish Ministry of Health for
blood donation.?!

All patients and controls were Caucasians of
the Polish origin. The comparison of sex distri-
bution and age of all patients and controls is pre-
sented in Supplementary material online, Table S1.

Blood sampling and data recording  Blood samples
for genotyping were collected on enrollment to
the study. Leukocyte DNA was stored at —20°C
before genotyping.

Patients meeting the inclusion criteria were as-
signed to individual study groups on enrollment.
However, their HBV and HCV status was moni-
tored every 10 to 12 months until the final data
analysis. In sporadic cases of new HBV or HCV in-
fection developing in enrolled patients, affected
subjects were moved to the infected groups as ap-
propriate when their infective status was estab-
lished (ie, resolution, persistence).

Genotyping IFNL3 rs8099917 and rs12979860
polymorphisms were genotyped using a high-
resolution melting (HRM) curve analysis on
the LightCycler 480 system (Roche Diagnos-
tics, Mannheim, Germany) with the use of 5x
HOT FIREPol EvaGreen HRM Mix (Solis Bio-
Dyne, Tartu, Estonia). The polymerase chain re-
action (PCR) program consisted of an initial step

at 95°C for 15 minutes to activate HOT FIREPol
DNA polymerase, followed by 50 amplification cy-
cles of denaturation at 95°C for 10 seconds, an-
nealing at 61°C for 10 seconds, and elongation at
72°C for 15 seconds. Amplified DNA fragments
were then subjected to the HRM curve analysis
with 0.1°C-increments in temperature ranging
from 76°C to 96°C. The PCR primers were de-
signed using the Primer3 program (http://bio-
info.ut.ee/primer3-0.4.0/). The primers used for
the PCR with the subsequent HRM curve analy-
sis were as follows: rs8099917F 5 TTTGTCACT-
GTTCCTCCTTTTG3', rs8099917R 5’AAGACATA-
AAAAGCCAGCTACCA3’, rs12979860F 5’CGT-
GCCTGTCGTGTACTGAA3’, and rs12979860R
SAGGCTCAGGGTCAATCACAGS'.

For quality control, approximately 10% of the
randomly chosen samples were regenotyped us-
ing the same genotyping method and the con-
cordance rate was 100%. Samples that failed the
genotyping were excluded from further statisti-
cal analyses.

Statistical analysis Descriptive statistics were
shown as percentage values for categorical vari-
ables and as a mean with 1 standard deviation
or as a median with range for normally and non-
normally distributed continuous variables, re-
spectively. Where applicable, the ¥? test, t test,
or Mann-Whitney test was applied to compare
the data that described selected subgroups of HD
patients. Other tests used were indicated in ta-
ble footnotes.

The %2 test was applied to check the Hardy—
—-Weinberg equilibrium. Polymorphisms were
tested for associations using the y? test for trend
(P,..)- Genotype distributions were compared be-
tween cases and controls by the standard y? test
(Pgenotype). The strength of associations between
tested genotypes and selected categorical vari-
ables was evaluated by the comparison of a spe-
cific phenotype frequency in the carriers of test-
ed genotype(s) with such a frequency in the ref-
erence group consisting of major homozygotes
in the respective polymorphisms, with the odds
ratio (OR) and associated 95% confidence inter-
vals (CIs) as an output. The %2 test or Fisher ex-
act test was used, as appropriate, for statistical
evaluation of the OR. The results were adjusted,
if possible, for parameters that significantly dif-
fered between the groups, using a logistic regres-
sion analysis.

The multivariate adaptive regression splines
(MARSplines) model with generalized cross val-
idation was applied to show the significance of
genotypes among selected clinical factors used
in HD patients as possible indicators of HCV
persistence.

The software used for the above statistical cal-
culations included GraphPadInStat 3.10, 32 bit for
Windows, created July 9, 2009 (GraphPad Soft-
ware, Inc., La Jolla, California, United States), Cy-
tel Studio version 10.0, created January 16, 2013
(CytelStudio Software Corporation, Cambridge,
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Massachusetts, United States), and Statistica ver-
sion 10, 2011 (Stat Soft, Inc., Tulsa, Oklahoma,
United States).

The power of the study was determined using
the Quanto v.1.2.4 software?? under the domi-
nant, recessive, and log-additive models assum-
ing an unmatched case-control study design and
a 2-tailed o of 0.05. The power was calculated un-
der different ranges of factors, such as the minor
allele frequency of 0.18 and 0.34, disease popu-
lation risk of 0.0012, 0.01, 0.016, and 0.05, and
genetic effect (OR) from 0.5 to 8.0.

The pairwise linkage disequilibrium (LD) be-
tween the IFNL3 rs8099917 and rs12979860 poly-
morphisms was determined using the genotype
data from control samples and the Haploview 4.2
software package (http://www.broad.mit.edu/
mpg/haploview/). Using r? values, the LD was
interpreted as weak (<0.3), moderate (0.3-0.8),
or strong (>0.8).

Haplotype frequencies were estimated using
the Haploview 4.2 software. Statistical signifi-
cance was assessed using the 1000-fold permu-
tation test.

A P value of less than 0.05 was considered to
be statistically significant. All probabilities were
2-tailed.

Ethical approval The research design was ap-
proved by the Institutional Review Board of the
Poznan University of Medical Sciences, Poznan,
Poland. All study participants gave their informed
consent to participate in the study, and the study
was conducted in accordance with the approved
guidelines.

RESULTS In all tested groups, IFNL3 genotypes
were distributed in accordance with the HWE. The
LD analysis revealed that the IFNL3 rs8099917
and rs12979860 polymorphisms were in moder-
ate LD (D’ = 0.99; ? = 0.43; Supplementary ma-
terial online, Figure S1).

There were no significant differences in the dis-
tribution of IFNL3 polymorphic variants (Sup-
plementary material online, Table S2) as well as
IFNL3 haplotypes (Supplementary material on-
line, Table S3) between controls and all HD pa-
tients. Sample power was sufficient (>90%) to
detect an association at an OR of 1.5 or higher in
a dominant or log-additive mode of inheritance
(Supplementary material online, Table S4). As
HD subjects and controls significantly differed in
age (Supplementary material online, Table S1), we
additionally selected 255 individuals from each
group, matched for sex and age as far as possi-
ble. Matched HD patients and controls (Supple-
mentary material online, Table S5) also did not
differ in the distribution of IFNL3 rs8099917 and
rs12979860 polymorphisms (Supplementary ma-
terial online, Table S6) or IFNL3 haplotypes (Sup-
plementary material online, Table S3).

The characteristics of nonresponders and re-
sponders to hepatitis B vaccination are shown
in TABLE 1. The comparison of these groups did

not reveal significant differences in the distribu-
tion of IFNL3 genotypes (TABLE 2; a power analy-
sis in Supplementary material online, Table S7)
and IFNL3 haplotypes (Supplementary material
online, Table S3).

Among HBV-infected patients (characteristics
are presented in Supplementary material online,
Table S8), there was no significant difference in
the frequency distribution of polymorphic vari-
ants of JFNL3 between anti-HBs-negative and
anti-HBs-positive patients (TABLE 3, results of the
power analysis are presented in Supplementary
material online, Table S9). Statistical results were
not influenced in a significant way by the adjust-
ment for parameters significantly differentiating
the tested groups (Supplementary material on-
line, Tables S10 and S11).

The entire HD group (n = 1110) included only
63 HCV-positive patients (5.7%). The main data
of HCV-infected patients are shown in Supple-
mentary material online, Table S12. This small
group had to reveal an OR of at least 6.0 for a
sufficient sample power (Supplementary materi-
al online, Table S13). HCV RNA-positive patients
differed from the negative ones in the frequen-
cy distribution of IFNL3 rs8099917 and IFNL3
rs12979860 polymorphic variants (TABLE 4). HCV
RNA-positive patients had a 3.5-fold higher risk
of IFNL3 rs8099917 allele G compared with pa-
tients in whom HCV infection resolved. A signifi-
cance was shown in the dominant mode of inher-
itance for rs12979860 with an OR of 4.50 (95%
CI,1.52-13.4). In addition, the risk of rs12979860
allele T was over 3-fold higher in HCV RNA-pos-
itive patients than in negative ones. The CT
rs12979860_rs8099917 haplotype was more fre-
quent (P = 0.02) in HD patients showing sponta-
neous HCV clearance than in those who remained
HCV RNA-positive (Supplementary material on-
line, Table S3).

In the MARSplines model (generalized cross
validation, 0.148; corrected R? 0.646), the
strength of IFNL3 genotypes as indictors of HCV
persistence in the HCV-infected HD group was
shown among other factors as follows: age at RRT
onset (number of references to this predictor 6),
serum alanine aminotransferase activity (6 ref-
erences), [IFNL3rs12979860 CC genotype (5 ref-
erences), serum aspartate aminotransferase ac-
tivity (4 references), IFNL3 rs8099917 TT gen-
otype (3 references), and diabetic nephropathy
(3 references).

DISCUSSION  To our knowledge, this study is the
first to examine the effect of IFNL3 rs8099917
and rs12979860 polymorphisms on response to
hepatitis B vaccination and development of anti-
-HBs in HBV-infected HD patients. Both SNPs
were in moderate LD. Our results showed that
IFNL3 polymorphic variants do not affect re-
sponse to hepatitis B vaccination or develop-
ment of anti-HBs after natural HBV infection
among patients on RRT. The tested IFNL3 poly-
morphisms affected spontaneous HCV clearance.
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TABLE 1 Demographic, clinical, and laboratory characteristics of nonresponders and

responders to hepatitis B vaccination among patients treated with maintenance
hemodialysis

Parameter Nonresponders Responders P value

(n = 134) (n=672)
demographic/clinical data
age at RRT onset, y 70.0 (22.0-90.8) 60.8(11.8-89.8)  <0.00012
RRT vintage, y 3.4(0.08-12.1) 4.3(0.09-25.4)  <0.0001°
male sex 68 (0.51) 387 (0.58) 0.2
diabetic nephropathy 40 (0.30) 200 (0.30) 1.0
hypertensive nephropathy 19 (0.14) 147 (0.22) 0.05°
chronic glomerulonephritis 16 (0.12) 84 (0.13) 0.9
chronic tubulointerstitial 15 (0.11) 70(0.10) 0.9

nephritis

laboratory data

total calcium, mg/dl 8.9(7.3-12.8) 8.9 (6.0-12.25) 0.52
phosphorus, mg/dI 5.1(2.0-9.3) 5.1(1.8-11.3) 0.12
PTH, ng/I 329 (12.9-2.398) 373(7.3-3.757)  0.12
total ALP, U/I 91 (41-579) 94 (39-1.684) 0.1
ALT, U/l 12 (0.6-107) 13 (2-209) 0.042
AST, U/ 14 (5-56) 14 (3-177) 0.3
GGT, U/l 31 (6-235) 26 (1-682) 0.2

Data are presented as median and range (minimum-maximum) or the number
(percentage) of patients.

Conversion factors to Sl units are as follows: for calcium, 0.25; for phosphorus, 0.323.
a Mann-Whitney test; b x2test
Abbreviations: ALT, alanine aminotransferase; ALP, total alkaline phosphatase; AST,

aspartate aminotransferase; GGT, y-glutamyltransferase; PTH, parathyroid hormone;
RRT, renal replacement therapy

The lack of association with anti-HBs forma-
tion might be due to the fact that IFN-A3 plays a
considerable role in immune response by activa-
tion of the Thl pathway enhancing the function
of cytotoxic lymphocytes.?® Therefore, IEN-A3 en-
hances cellular immune response, whereas the
Th2 pathway primarily results in antibody forma-
tion. Additionally, animal studies showed that the
addition of IFN-)3 to immunizations either did
not increase the antibody titers or increased only
the titers of IgG2a antigen-specific antibodies,
produced after the stimulation of the Thl path-
way.*?* Thus, IFN-)\3 as such and IFNL3 polymor-
phisms would not affect the production of neu-
tralizing antibodies also in humans, which is in
line with our results. However, at least 2 aspects
have to be emphasized. First, Th1/Th2 cytokines
are functionally linked, and the abnormal ex-
pression of the Thl cytokine pathway may alter
Th2-cell activation. CCL23, a chemokine promot-
ing Thl, was increased in nondialyzed patients
with severe chronic kidney disease.? In dialy-
sis patients, increased blood levels of Thl cyto-
kines involved in the IFN-y production, such as
IL-12%6 or free IL-18,2% were noted. Genes encod-
ing IL-18 (IL18 rs360719) and IL-12B p40 (IL12B
rs321227) were linked to the development of an-
ti-HBs in HD patients.?’-?® On the other hand, the
monocyte chemotactic protein 1 gene (MCP1-2518
A/G rs1024611) was not associated with anti-HBs
formation in response to HBV vaccination,?® al-
though MCP1 is involved in Th2 polarization.*
Secondly, our study was conducted in patients on
RRT, who have impaired immune response. It is
possible that the effect of the IFNL3 SNPs is not
pronounced in these patients and might have a
different effect in healthy subjects.

TABLE 2 Distribution of /FNL3 genotypes, rs8099917 and rs12979860, in responders and nonresponders to hepatitis B vaccination among
hemodialysis patients

IFNL3 genotype Nonresponders GEHGES 0Odds ratio (95% Cl) P value® (T —
rs8099917 n=134 n =671
T 95 (0.71) 432 (0.64) reference - 0.3 0.3
GT 34 (0.25) 222 (0.33) 0.696 (0.456—1.064) 0.09
GG 5(0.04) 17 (0.03) 1.337 (0.481-3.716) 0.6
GT+GG 39(0.29) 239 (0.36) 0.742 (0.495-1.112) 0.2
MAF 44 (0.16) 256 (0.19) 0.833 (0.587-1.183) 0.3
HWE P=07 P=02
rs12979860 n=134 n = 666
cC 59 (0.44) 283 (0.42) reference - 0.7 0.9
CT 61 (0.46) 310(0.47) 0.944 (0.637-1.398) 0.8
T 14 (0.10) 73(0.11) 0.920 (0.487-1.740) 0.8
CT+TT 75 (0.56) 383 (0.58) 0.939 (0.646-1.366) 0.7
MAF 89 (0.33) 456 (0.34) 0.955 (0.723-1.262) 0.7
HWE P=0.95 P=07
a xltest; b Fisher exact test

Abbreviations: Cl, confidence interval; HWE, Hardy—Weinberg equilibrium; MAF, minor allele frequency
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TABLE 3 Distribution of /FNL3 genotypes, rs8099917 and rs12979860, among patients with a history of hepatitis B
infection who were either positive or negative for anti-HBs

IFNL3 genotype Anti-HBs Anti-HBs 0dds ratio (95% Cl) Pvaluer P, P enotype
negative positive
rs8099917 n =55 n =185
7 30(0.54) 120 (0.65) reference - 0.4 0.1
GT 24 (0.44) 55 (0.30) 1.745 (0.935-3.260) 0.08
GG 1(0.02) 10(0.05) 0.400 (0.049-3.249) 0.7
GT+GG 25 (0.45) 65 (0.35) 1.538 (0.835-2.834) 0.2
MAF 26 (0.24) 75 (0.20) 1.217 (0.733-2.023) 0.4
HWE P=03 P =06
rs12979860 n=>55 n =181
cC 23(0.42) 77 (0.425) reference - 0.7 0.8
CT 22 (0.40) 77 (0.425) 0.957 (0.492-1.859) 0.9
T 10(0.18) 27 (0.15) 1.240 (0.523-2.937) 0.6
CT+TT 32(0.58) 104 (0.57) 1.030 (0.559-1.899) 0.9
MAF 42 (0.38) 131 (0.36) 1.089 (0.701-1.692) 0.7
HWE P=105 P =06
a x’test; b Fisher exact test

Abbreviations: see FIGURE 1 and TABLE 2

TABLE 4 Distribution of IFNL3 genotypes, rs8099917 and rs12979860, among HCV RNA-positive patients and anti-
-HCV-positive or HCV RNA-negative patients

IFNL3 genotype HCV RNA Anti-HCV 0dds ratio (95% CI) Pvaluet P, P anotype
positive positive/
HCV RNA
negative
rs8099917 n=24
1T 23 (0.59) 20(0.83) reference - 0.03 0.097
GT 13(0.33) 4(0.17) 2.826 (0.793-10.075) 0.1
GG 3(0.08) 0(0) 6.106 (0.297-125.45) 0.2
GT+GG 16 (0.41) 4(0.17) 3.478 (0.997-12.130) 0.05
MAF 19 (0.24) 4(0.08) 3.542 (1.125-11.154) 0.03
HWE P=06 P=07
rs12979860 n=39 n=24
cC 12 (0.31) 16 (0.67) reference - 0.006 0.02
CT 21 (0.54) 7(0.29) 4.000 (1.283-12.468) 0.03
T 6(0.15) 1(0.04) 8.000 (0.847-75.597) 0.09
CT+TT 27 (0.69) 8(0.33) 4.500 (1.516-13.355) 0.009
MAF 33(0.42) 9(0.19) 3.178 (1.354-17.457) 0.007
HWE P=05 P=038

a Fisher exact test

Abbreviations: see FIGURE 1 and TABLE 2

In our study, 38.1% of HD subjects showed
HCV clearance, which is in line with a wide
range of reported findings.®' A recent study by
Yu et al®2 showed that IFNL3 rs8099917 affects
spontaneous HCV clearance in Taiwanese HD
patients (rs12979860 was not examined). Gen-
erally, our study confirmed this finding and, ad-
ditionally, showed that IFNL3 rs12979860 rath-
er than IFNL3rs8099917 is the main factor con-
siderably affecting the outcome of HCV infec-
tion among Polish HD patients. Additionally, the

MARSplines analysis showed a more pronounced
role of rs12979860, compared with rs8099917,
among the indicators of HCV RNA positivity also
among other clinical and laboratory variables.
It is also noteworthy that HD patients showing
the CT rs12979860_rs8099917 haplotype have
a greater chance of spontaneous HCV clearance.

However, our HCV-positive population con-
sisted of a limited number of subjects, and a sta-
tistical significance was not corrected for mul-
tiple testing. On the other hand, if the already
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established associations are investigated in more
detail in a more uniform cohort, the lack of such
a correction seems to be justified.’*3* Studies on
a larger HCV-positive HD population, ensuring
sufficient sample power at lower genetic effects,
might provide more insight into this topic.

The mechanisms by which IFNL3 polymor-
phisms exert their effect on the outcome of pa-
tients with hepatitis C have not been fully elu-
cidated. Compared with TT genotype carriers,
patients with rs12979860 major allele homozy-
gosity were found to have higher inhibitory nat-
ural killer cell receptor levels among the subpop-
ulation of natural killer cells with high cytotoxic
properties, a decreased number of lymphocytes
expressing tumor necrosis factor-related apop-
tosis-inducing ligand,®® and higher production
of antiviral IFN-13.5 However, the IFN-A3 pro-
duction and its blood concentrations in HD pa-
tients remain unknown. IFNL3 rs12979860 was
also reported to affect the expression of genes
associated with the HCV pathway.* The impact
of IFNL3 SNPs on HCV clearance might be also
connected with the fact that another function-
al SNP, rs28416813, influences the expression of
the downstream reporter gene due to its prox-
imity to a binding site of NF-xB.%’ This SNP is in
high LD with rs12979860, rs4803219, rs8103142,
and rs4803217 polymorphisms,*” % whereas the
rs8099917 SNP is in low LD with these 4 poly-
morphic variants.®

In summary, the current study has shown that
the tested IFNL3 polymorphisms are not associat-
ed with anti-HBs production in response to hepa-
titis B vaccination or HBV infection, but may af-
fect spontaneous HCV clearance in HD patients.
Our conclusion on the spontaneous resolution of
HCV infection in HD patients has a broader sig-
nificance, as it shows that IFNL3 polymorphisms
may play a role in HCV clearance not only in ure-
mic patients, but also among other groups with
compromised immune response. Moreover, be-
cause the HCV vaccine has not been elaborated
for clinical use so far, HD patients not possess-
ing favorable genotypes (IFNL3rs8099917 TT and
IFNL3 1512979860 CC) could be under special su-
pervision in HD facilities. Despite some previous
data showing an association of IFNL3 SNPs with
HBV infection in individuals with preserved re-
nal function, our study does not indicate such a
relationship in HD subjects.
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STRESZCZENIE

WPROWADZENIE  WS$rdd pacjentéw hemodializowanych nadal obserwuje sie wigksza czesto$¢ wystepo-
wania oraz wieksze ryzyko zakazenia wirusem zapalenia watroby typu B (hepatitis B virus — HBV) lub C
(hepatitis C virus — HCV) niz u oséb zdrowych. Interferony (IFN) sg znane ze swojego wptywu na odpo-
wiedzZ immunologiczna. Dodatek IFN-A3 do immunizacji na modelach zwierzecych zwigkszat odpowiedz
immunologiczng limfocytéw pomocniczych T typu 1.

CELE  WS$rdéd grupy pacjentéw hemodializowanych zbadano wptyw polimorfizméw genu dla IFN-A3
(IFNL3) na wytworzenie przeciwciat przeciw antygenowi powierzchniowemu HBV (anty-HBs) w odpo-
wiedzi na szczepienie przeciwko HBV lub zakazenie HBV oraz samoistng eliminacje HCV w przebiegu
zakazenia tym wirusem.

PACJENCI | METODY Grupa pacjentéw hemodializowanych skitadata sig z 806 osdb, ktére nigdy nie
przebyty zakazenia HBV lub HCV (672 z nich wytworzyto przeciwciata anty-HBs w odpowiedzi na szcze-
pienie), 241 pacjentéw zakazonych HBV (186 sposréd nich wytworzyto przeciwciata anty-HBs) oraz
63 pacjentéw zakazonych HCV (w tym 39 HCV RNA-pozytywnych). U wszystkich pacjentéw zbadano
genotypy polimorfizméw rs8099917 oraz rs12979860 w /FNL3 za pomocg analizy krzywych topnienia
0 wysokiej rozdzielczosci.

WYNIKI  Poréwnanie dystrybucji genotypédw /FNL3 u oséb, ktére odpowiedziaty i nie odpowiedziaty
na szczepienie przeciwko HBV, nie wykazato statystycznie istotnych réznic miedzy grupami. Wérdd
pacjentéw zakazonych HBV rdéznice w rozktadzie wariantéw polimorficznych IFNL3 réwniez nie byty
istotne migdzy pacjentami anty-HBs-ujemnymi i anty-HBs-dodatnimi. Samoistna eliminacja HCV wyste-
powalta istotnie rzadziej u pacjentéw majacych allel G polimorfizmu rs8099917 albo allel T polimorfizmu
rs12979860, natomiast haplotyp CT rs12979860 rs8099917 wystepowat cze$ciej (p = 0,02) u pacjentéw
wykazujgcych spontaniczng eliminacje HCV.

wnioskl U pacjentéw hemodializowanych polimorfizmy w /FNL3 nie wptywaja na wytworzenie przeciw-
ciat anty-HBs w odpowiedzi na infekcje lub szczepienie przeciwko HBV, natomiast wydaja sie zwigzane
z samoistng eliminacjg HCV w przebiegu infekcji.
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