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Aim. The aim of the work was to determine the influence of interleukin-6 gene polymorphism on the effectiveness of antiviral
therapy in patients with chronic hepatitis C.

Materials and methods. A total of 83 patients with chronic hepatitis C (CHC). were included in the study. The efficacy of therapy
with the peg-IFNa + SOF + RBV was analyzed depending on the polymorphism of interleukin-6 gene (rs1800795).

Results. All CHC patients with the CC genotype (14 — 100 %) responded to antiviral therapy with the peg-IFNa + RBV + SOF,
but only 85.5 % of the patients with CG/GG genotypes responded (59 of the 69). In CHC patients with CG/GG genotypes, who
responded to the therapy by SVR 24 formation, the HCV-RNA negativization was slower, in contrast to patients with the CC
genotype, who showed a persistent absence of the virus in the blood from the 4th week of treatment. All patients with the CC
genotype of IL-6 gene polymorphism presented complete normalization of ALT activity at this time if SVR 24 had been achieved.
In the vast majority of CHC patients with SVR 24 and the CG/GG genotype after the therapy cessation, ALT activity continued to
decrease and normalized after 24 weeks of observation in 94.9 % (56 of the 59). However, 20.0 % of patients with the CG/GG
genotype who did not respond with the formation of SVR 24, had elevated serum ALT activity at the time of SVR 24 evaluation.

Kendall's rank correlation was performed to determine the factors, which statistically significantly affect the results of peg-
IFNa + RBV + SOF therapy. IL-6 gene polymorphism had an effect on the efficacy of therapy, both on the HCV-RNA negativization in
the blood at the end of treatment (P = 0.04) and on the achievement of SVR 24 (P = 0.03). The lack of response as well as the lack
of SVR 12 and SVR 24 formation at the time of therapy completion were associated with the IL-6 gene CG/GG polymorphism
presence and a higher index of ALT activity at the beginning of treatment (z = -0,18, P < 0.01).

Conclusions. In CHC patients, the CC genotype of IL-6 gene (rs1800795) is a favorable prognostic factor for the formation of
SVR 24 in the treatment of peg-IFNa + RBV + SOF. Patients who did not respond to the treatment by SVR 24 formation had only
the IL-6 gene CG/GG polymorphism. Even in HCV patients with CG/GG genotypes who responded to the treatment by SVR
24 formation, the negativization of HCV-RNA in the blood was slower, unlike the patients with CC genotype. The absence of
response at the time of therapy completion, as well as the absence of SVR 12 and SVR 24, were associated with the presence
of the IL-6 gene CG/GG polymorphism and a higher level of ALT activity at the beginning of therapy (t =-0,18, P < 0.01).

Bnaue nonimopdiamy reHa iHTepaeiKiHa-6 Ha epEKTUBHICTb NPOTUBIPYCHOTO AiKyBaHHA
XBOPUX Ha XPOHiYHWM renatut C

10. K0. PabokoHb, K. B. KanawwHuk, O. B. PA6okoHb

MeTa po60oTu — BU3HA4NTK BNAMB NoniMopdiaMy reHa iHTepreiikiHa-6 Ha edheKTUBHICTb MPOTUBIPYCHOI Tepanii XBOpWX Ha
XPOHiYHWiA renatut C.

Marepianu Ta meToau. Y gocnigkeHHs 3anyunnu 83 ocobu, siki xBopi Ha XpoHiuHui renatut C (XIC). BukoHanu aHanis edek-
TMBHOCTI MPOTMBIPYCHOI Tepanii 3a cxemoto peg-IFNa + SOF + RBV 3anexHo Big nonimopdiamy reHa intepneikiHa-6 (rs1800795).

Pesynekraru. BeraHosunm, wo Bei xsopi Ha XI'C i3 reHoTunom CC (14 — 100 %) Bignosinu Ha NPoOTUBIPYCHY Tepaniio 3a CXeMOK
peg-IFNa + RBV + SOF, ane cepea navjenTis i3 reHotunamn CG/GG signosinu Ha nikyaHHs Tinbku 85,5 % (59 i3 69). Y xso-
pux Ha XI'C i3 reHotunamm CG/GG, siki Bignosinu Ha MBT chopmyBaHHsiM CBB 24, Heratugauis HCV-RNA y kposi Binbysanacs
MoBinbHiLLe, Ha BigMiHY Big naujeHTiB i3 reHoTunamm CC, B SkuX Bif 4 TWXHS NiKyBaHHS BiA3HAYEHO CTIilKE 3HUKHEHHS BipyCYy.
3a ymoB pgocsrHeHHst CBB 24 y Bcix xBopux i3 reHotunom CC nonimopdiamy reHa I1-6 y Liei TepmiH cnoctepexeHHs Binbynacs
HopManizauis aktueHocTi AnAT. 3aebinbLuoro y xsopux Ha XI'C i3 CBB 24 ta CG/GG reHotvnom nicnst npunuHerHs MBT akTue-
HicTb AnAT NpoaoBXyBana 3HUKyBaTCS Ta HopManisysanacs Yepes 24 TxHi cnoctepexerHs y 94,9 % (56 i3 59). Ane 'y 20,0 %
nawieHTis, sIki He Bignosinu hopmysaHHsM CBB 24 ta manu reHotunn CG/GG, Ha MOMeHT ouiHioBaHHS CBB 24 aktueHicTb ANAT
y CMpOBATLii KPOBI 3anMLUMNACS MigBULLEHOHO.

[ins BU3HaYeHHs (hakTopiB, ki MatoTb CTATUCTUYHO 3HAYYLLMIA BNNWB Ha pe3ynbtatu MNBT 3a cxemoto peg-IFNa + SOF + RBY,
3AiicHUNM paHroBy Kopensuito 3a Kexgenom. Monimopdiam rexa IJ1-6 mae Bnnue Ha edektusHicTb MBT: Ak Ha He-
ratmBauito HCV-RNA y kpoBi Ha MOMEHT 3aBeplueHHs nikyBaHHs (p = 0,04), Tak i pocarHeHHs CBB 24 (p = 0,03).
BincyTHicTb dhopmMyBaHHs BignoBidi Ha MOMeHT 3aBepLueHHst MNBT, a Takox BigcyTHICTL hopmyBaHHs CBB 12 i CBB 24 acouito-
Banucs 3 HassHicTio reHoTuniB CG/GG nonimopdpiamy rexa 11-6 i Buwmm pisHem aktusHocTi AnAT go noyatky MBT (t =-0,18,
p<0,01).

BucHoBku. Y xsopux Ha XI'C reHotun CC nonimopdiamy reHa IJ1-6 (rs1800795) € nporHOCTUYHO CpUSTAMBIM LLIOAO0 POPMYBaHHS!
CBB 24 nig yac npoeeaeHHs MBT 3a cxemoto peg-IFNa+SOF+RBV. MavjeHTw, siki He Bignosiny Ha nikysaHHs CBB 24, manu Tinbku
reHotunm CG/GG nonimopdpiamy I/1-6. HagiTb i y xBopux Ha XI'C i3 reHoTunamm CG/GG, siki Bignosinu Ha MNBT dopmysaHHsm CBB
24, veratveauis HCV-RNAYy kpoBi BinbyBanacs noBinbHiLLe, Ha BigMiHy Bif nauieHTis i3 reHotunamu CC. BincyTHICTb hopmyBaHHs!
BignoBiai Ha MOMeHT 3aBeplueHHs MBT, a Takox BigcyTHicTs CBB 12 i CBB 24 acouitoanuncs 3 HasiBHicTio reHoTunis CG/GG
nonimMopdiamy rexa I1-6 i Buwmm pisHem aktueHocTi AnAT fo novatky npoeeaeHHs MNBT (1 =-0,18 , p < 0,01).
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BausiHe noAMMopdHU3Ma reHa MHTEpPAEHKHUHA-6 Ha 3P PEKTUBHOCTb NPOTUBOBUPYCHOTO Kntouesble croa:

AeveHUs HOABbHBIX XPOHUYECKUM renatutom C S
10. 0. PabokoHb, K. B. KanawHuk, E. B. PA60KoHb HOAMMOWMSVM

reHEeTUYEeCKUK,
Llenb pa6otbl — onpeaenuTb BRMsSHUE NONMMOpcK3Ma reHa UHTepreikuHa-6 Ha achheKTUBHOCTL MPOTUBOBMPYCHON TEpaNUM  MHTEPAEIKIH-6,
60nbHbIX XpOHUYecKkM renatutom C. MPOTMBOBMPYCHblE
Marepuans! u metoabl. B nccneposanue BkrodeHbl 83 60mbHbIX XpoHnyeckum renatutom C (XIC). MNposeaeH aHanus ad- Cpeactaa.
thekTnBHOCTM Tepanum cxemoi peg-IFNa + SOF + RBV B 3aBucMMOCTY OT nonmmopduama reHa nHTepneiikHa-6 (rs1800795).

3anopoXxcKui
Pesynbratbl. YctaHoeneHo, 4o sce nauveHTsl ¢ XI'C u reHotunom CC (14 — 100%) oTBeTMNM Ha NPOTUBOBMPYCHYHO TEPAMMID  yeanunmckwii
cxemon peg-IFNa + RBV + SOF, npu atom cpeay nauuenTos ¢ reHotunamn CG/GG oteeTvnn Ha nedexne nuib 85,5 % (59 3 xypran. - 2019. -
69). Y 6onbHbIx XI'C ¢ reHotunamm CG/GG, kotopble otetunu Ha MBT dopmuposaHnem CBO24, Heratuusaums HCV-RNA  T.21, Ne 1(112). -

C.84-89

npouCcXoauna MeaneHHee, B OTNYME OT NauMeHToB ¢ reHoTnoM CC, y KOTOpbIX Yxe C 4 Hefenu neYeHns OTMEYEHO CTOMKoe
1cYe3HOBEHNE BUpYyca u3 kposw. [pu ycnosum gocTimkerns CBO24 y Bcex naumeHTos ¢ reHotunom CC nonmmopduama rexa IL-6
B 3TV CPOKM NPOM30LLIa NomHas Hopmanuaaums aktueHocTv AnAT. Y BonblumnHeTsa 6onbHeix XI'C ¢ CBO24 n CG/GG reHotuna-
MK nocne npekpatenuns MBT aktueHocTe ANAT npogonxana CHUXaTbCs M HopManu3oBanach Yepes 24 Hegenv Habntoaenus y
94,9 % (56 13 59). ¥ 20,0 % naumeHTOB, KoTOpbIE He oTBeTUNM hopmmupoBaHnem CBO24 n umenu reHotun CG/GG, Ha MOMEHT
oueHkn CBO24 aktueHocTb AnAT B CbIBOPOTKE KPOBM OCTaBaNach NOBbILLEHHOW.

[ns onpepeneHuns akTopoB, KOTOpble UMEIOT CTAaTUCTUYECKN 3HAUYMMOE BnusHWe Ha pesynbrathl BT no cxeme peg-
IFNa + RBV + SOF, npoBezeHa paHroBas koppensuns no Kengenny. Monumopduam reHa IL-6 nmen BnusHWe Ha apdekTus-
HocTb [NBT: kak Ha Heratueaumio HCV-RNA B kpoBu Ha MOMEHT 3aBepLueHusi nevenms (p = 0,04), Tak v Ha gocTmkenne CBO24
(p = 0,03). OtcyTcTBME hOPMUPOBaHIS OTBETA HA MOMEHT 3aBepLuenus MBT, a Takke otcyTcTeue dopmuposaHus CBO12 n
CB0O24 accoumnvposanucs ¢ Hanuuuem reHotunos CG/GG nonumopduama reHa IL-6 n 6onee BbICOKMM nokasaTenem akTUBHOCTH
AnAT B Hauane nposegenus MBT(t = -0,18, p < 0,01).

BbiBogpbl. Y 60nbHbIx XI'C reHotun CC rexa IL-6 (rs1800795) siBnsieTcs nporHocTMYeckn bnaronpusitHbiM chaktopom ¢hop-
mumpoBaHust CBO 24 npu nposeaexuu MNBT no cxeme peg-IFNa + RBV + SOF. [MaumneHTsl, KOTOpble He OTBETUIN Ha NeYeHne
dopmuposaHmem CBO24, nmenu nuwwb reHotnnbliCG/GG nonnmopduama reHa IL-6. Jaxe y 6onbHbix XI'C ¢ reHoTunamm
CGIGG, koTopble otBeTunu Ha MBT dopmuposanmem CBO24, Heratueaums HCV-RNA B kpoBu npoucxoauna MeaneHHee,
B OT/IM4YME OT naumeHToB ¢ reHotunom CC. OTcyTcTBME (POPMUPOBAHMS OTBETA HA MOMEHT 3aBepLueHus BT, a Takke oT-
cytcTre CBO 12 n CBO 24 accoummpoanuch ¢ Hanuunem reHotunos CG/GG nonumopduama reHa IL-6 n Gonee Bbicokum

ypoBHeM akTuBHocTM AnAT fo Havana nposeaexus MNBT (t = -0,18, p < 0,01).

Modern approaches to antiviral therapy (AVT) of chronic
hepatitis C (CHC) have undergone substantial changes
due to the development of antiviral drugs with a direct
mechanism of action [1]. For a long time, a dual AVT was
performed with pegylated interferon (peg-IFN) in com-
bination with ribavirin (RBV) and had a low efficiency of
40-65 % [2,3]. The efficacy of peg-IFN + RBV treatment was
clearly dependent on the hepatitis C virus (HCV) genotype,
which required a different duration of AVT [4,5]. In addition
to the viral factors, the age and gender of CHC patients,
the disease duration, the degree of liver fibrosis severity,
the presence of extrahepatic manifestations, and the results
of previous etiotropic treatment were taken into account as
the predictors of dual AVT efficacy [6,7].

In modern studies of CHC immunopathogenesis,
researchers pay particular attention to defining not only
the content of certain cytokines, but also the polymorphisms
of genes encoding interleukins (IL). At the same time, the fo-
cus has been on the fact that the genetic polymorphism
of certain cytokines affects not only the natural course
of disease, but also the effectiveness of AVT. The clinical
significance of the IL-28B gene polymorphism in the pre-
diction of dual AVT efficacy by the peg-IFN + RBV scheme
in patients infected with HCV genotype 1 is most clarified
[8]. The IL-28B genotype of the CC gene has been shown
to be associated with the highest frequency of a sustained
virological response (SVR) to treatment achievement, but
as the TT genotype, on the contrary, is associated with low
efficacy of peg-IFN + RBV combination in CHC patients
infected with HCV genotype 1 [9]. The clinical significance
of IL-10 [10] and IL-15 [11] gene polymorphism was also
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demonstrated in the formation of virological response to
peg-IFN + RBV treatment.

The development of 1st generation direct-acting antivi-
ral agents boceprevir (BOC) and telaprevir (TLV) allowed an
increase in the efficacy of AVT in CHC patients infected with
HCV genotype 1 by using the triple combination therapy of
peg-IFN + BOC/TLV + RBV. According to the EASL (2012)
[12] recommendations, which were in force at that time, a
differentiated approach to choosing between dual or triple
AVT scheme was advisable, taking into account the IL-28B
gene polymorphism. These recommendations were based
on the meta-analysis results [13], which demonstrated
the absence of IL-28B polymorphism influence on the effi-
cacy of triple AVT consisting of peg-IFN + BOC/TLV + RBV
in CHC patients infected with HCV genotype 1.

The development of 2nd generation direct-acting
antiviral agents since 2014 has significantly reduced
the duration of AVT and different treatment regimens have
achieved effectiveness of 90 % or more [1,14]. According to
the current EASL recommendations (2016) [15], almost all
treatment regimens, with the exception of the 3D regimen,
include sofosbuvir (SOF), a potent inhibitor of HCV NS5B
polymerase with a high genetic barrier to resistance and a
favorable safety profile [16,17]. SOF is a nucleotide pre-
cursor of the active substance that converts intracellularly
into the active uridine triphosphate analogue (GS-461203),
which is capable of incorporating into HCV virion by NS5BR-
NA-polymerase resulting in termination of ribonucleic acid
replication in the viral genome [18]. In Ukraine since 2015,
AVT for CHC patients has been made possible according
to the current treatment regimen of peg-IFN + SOF + RBV,
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which lasts only 12 weeks regardless of HCV genotype [5].
Literature data indicate that the IL-28B polymorphism has
no effect on the efficiency of SOF-based AVT [8,19]. The
development of direct-acting antiviral drugs and the use of
new combination treatment regimens require the search of
new prognostic predictors for successful treatment.

Aim
The aim of the work was to determine the influence of inter-

leukin-6 gene polymorphism on the effectiveness of antiviral
therapy in patients with chronic hepatitis C.

Materials and methods

A total of 83 patients were examined and treated at
the Hepatological Center of the Communal Institution
“Zaporizhzhia Regional Clinical Infectious Disease Hospital”
of the Zaporizhzhia Regional Council. Scheme of treatment
were selected following the EASL 2016 recommendations
and in accordance with the Protocol of the Ministry of Health
of Ukraine N 729 dated 18.07.2016. The age of the patients
ranged from 24 to 73 years, the median was 41.0 (39; 51)
years. There were 57 men and 26 women. The majority of
patients had HCV genotype 1 (52 —62.7 %) and genotypes
3(31-37.3 %). The degree of liver fibrosis was determined
using non-invasive methods (fibrosis test or elastometry),
according to which FO was detected in 4 (4/8 %), F1in 8
(9.6 %), F2in 38 (45.8 %), F3in 27 (32.5%), F4in 6 (7.2 %)
patients. The results of non-invasive ActiTest or the level of
serum ALT elevation reflected the activity of inflammatory
process in the liver. Activity AO was found in 16 (19.3 %),
A1in 35 (42.1 %), A2 in 10 (12.0 %), A3 in 22 (26.5 %)
patients. In the majority of patients (53 —63.9 %), high viral
load (more than 400 thousand 1U/ml) was observed prior
to AVT, and in 30 (36.1 %) patients it was low. All patients
with a 12-week peg-IFN + SOF + RBV regimen were given
anAVT course. The treatment effectiveness was evaluated
by the formation of rapid virological response (RVR) after 4
weeks of AVT, virological response at the end of treatment,
sustained virological response (SVR) at the 12th week and
SVR 24 at the 24th week after the end of AVT.

Genotyping of IL-6 gene (rs1800795) polymorphism
was performed on the basis of the Department of Molecular
Genetic Studies of the Training and Laboratory Center of
ZSMU (headed by Prof. O. M. Kamyshnyi) using the CFX-
96 Touch Real-Time polymerase chain reaction product
detection system (BIO-RAD, USA) with sets of NP-512-100
(RU). The control group consisted of 45 healthy people. To
study the effect of IL-6 gene (rs1800795) polymorphism on
the AVT effectiveness, patients were grouped as follows:
14 patients with CC genotype; 69 patients with CG/GG
genotype.

Statistical data processing was performed by
using Statistica for Windows 13 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J). To assess the significance
of differences between the quantitative features in the inde-
pendent groups, the Mann-Whitney criterion was applied,
and the quality method x? was used between qualitative
features. The relationship between the studied parameters
was evaluated by the method of Kendall’s rank correlation.

Results

When comparing the basic laboratory data in patients with
CHC depending on the IL-6 gene polymorphism at the be-
ginning of AVT, it was found that the patients of studied
groups did not differ statistically according to the virolog-
ical testing results. So, the median of the viral load was
7.35x 10°(3.40 x 10% 1.38 x 10%) IU/ml in patients with CC
genotype versus 6.00 x 10° (2.23 x 105; 1.20 x 108) [U/ml
in patients with CG/GG genotype (P > 0.05). In addition,
the incidence of high (above 400000 IU/ml) and low (below
400 000 IU/ml) viral loads also did not show a statistically
significant difference between the study groups (P > 0.05).
Comparison of necrotic-inflammatory changes and fibrosis
intensity in the liver of patients with CHC depending on
the IL-6 gene polymorphism showed that activity A2 of
the inflammatory process severity was revealed in CHC
patients with CC genotype of IL-6 gene polymorphism more
often (28.6 % vs. 8.7 %, x? = 4.34, P <0.05) than in patients
with genotype CG/GG. However, the difference in the detec-
tion frequency of liver fibrosis different degrees in patients
of the studied groups has not been revealed (P > 0.05).

The frequency of SVR 24 achievement was taken into
account in the analysis of the AVT efficacy in CHC patients
depending on IL-6 gene (rs1800795) polymorphism.
Therefore, both the achievement of SVR 24 and IL-6 gene
polymorphism were included in the formation of CHC patient
groups for the analysis of AVT efficacy. Taking all of this into
account, it was found that all CHC patients with CC genotype
(14 — 100 %) responded to the peg-IFNa + RBV + SOF
scheme, but only 85.5 % of CHC patients with CG/GG
genotype responded to treatment (59 of the 69). It should be
noted that only patients with CG/GG genotype (10— 100 %)
were among those who did not respond to treatment by SVR
24 achievement. In addition, in CHC patients with CG/GG
genotype who responded to AVT by SVR 24, the negati-
vization of HCV-RNA in the blood was slower in contrast
to patients with CC genotype, who showed sustained viral
suppression since the 4th week of treatment. The course
of AVT was accompanied by a decrease in the severity of
cytolysis syndrome and normalization of serum ALT activity
in most patients in all the studied groups. The normalization
of ALT activity was observed with SVR 24 achievement in
all patients with CC genotype of IL-6 gene polymorphism
in this observation period. In the vast majority of CHC pa-
tients with CG/GG genotype who achieved SVR 24, ALT
activity continued to decrease after the end of AVT and
normalized after 24-week follow-up in 94.9 % (56 out of
the 59). However, in patients with CG/GG genotype who did
not respond to AVT by SVR 24 formation prior to the AVT,
median activity of serum ALT was higher than in patients
with SVR 24 during treatment, while the activity of serum
ALT remained elevated at the time of SVR 24 evaluation in
every fifth patient (Table 1).

The analysis of SVR 24 frequency under AVT with
peg-IFNa + SOF + RBV regimen in CHC patients infected
with different genotypes of HCV showed no statistically
significant difference (P > 0.05) in the presence of IL-6
gene polymorphisms (rs1800795) (Table 2). Regardless of
the cytokine gene polymorphism in all patient groups, there
was a tendency towards a greater proportion of patients with
genotype 1 of HCV, which corresponds to the same pattern
in the total number of CHC patients, namely infection with
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Table 1. Comparison of virological and biochemical response frequency to AVT with peg-IFNa + SOF + RBV regimen in CHC patients at different
treatment periods depending on the achievement of SVR 24 and IL-6 gene polymorphism (rs1800795)

Indicator,
units of measurement

CHC patients (n = 83)
Responders with SVR 24 (n =73)
CC genotype (n = 14)

Non-responders with SVR 24 (n = 10)

CGI/GG genotype (n = 59) CGI/GG genotype (n=10)

6,01 x 10°(2,27 x 10° 1,40 x 10°) 6,45 x 10°(4,38 x 10°; 9,40 x 10°)

Virological response to AVT

Viral load before treatment, Me (Q,;; Q) MU/ml 7,35 x 10°(3,40 x10% 1,38 x 10°)

RVR, abs. (%) 14 (100.0 %) 56 (94.1 %) 8 (80.0 %)
Response at the end of AVT, abs. (%) 14 (100.0 %) 59 (100.0 %) 2(20.0 %)
SVR 12, abs. (%) 14 (100.0 %) 59 (100.0 %) 0(0 %)
SVR 24, abs. (%) 14.(100.0 %) 59 (100.0 %) 0(0 %)

Biochemical response to AVT
ALT before treatment, Me (Q,; Q,;) mmol/h.|
Elevated ALT before treatment, abs. (%)
Elevated ALT after 4 weeks of AVT, abs. (%) 7 (50.0 %)
Elevated ALT at the end of AVT, abs. (%) 7 (50.0 %)
Elevated ALT in 12 weeks after the end of AVT, abs. (%) 7(50.0 %)
Elevated ALT in 24 weeks after the end of AVT, abs. (%) 0(0 %)

1.46 (0.76; 2.26)
11(78.6 %)

1.19 (0.66; 1.80) 1.99 (1.13; 2.26) *

42/(71.2%) 10 (100.0 %)
25 (42.4 %) 4.(40.0 %)
19 (32.2 %) 1.(10.0 %)
19 (32.2 %) 1(10.0 %)
3(5.1%) 2(20.0 %)

*: the difference is statistically significant as compared to CHC patients with CG/GG genotype who responded with SVR 24 formation (P < 0.05).

genotype 1 HCV was recorded in 62.7 % (52 of the 83),
while infection with genotype 3 HCV was in 37.3 % (31 out
of the 83) (Table 2).

In order to determine the factors that statistically sig-
nificantly affect the AVT results with peg-IFN + RBV + SOF
scheme, we used Kendall’s rank correlation. Based on
the results of this analysis, it was found that IL-6 gene
polymorphism influenced the efficacy of AVT, namely,
the negativization of HCV-RNA in the blood at the time of
treatment completion (P = 0.04) and SVR 24 achievement
(P=0.03). Along with the influence of this factor on the AVT
effectiveness, an increased level of ALT activity before AVT
was significant. Non-response at the time of AVT completion
as well as non-SVR 12 and non-SVR 24 were associated
with the presence of CG/GG genotype of IL-6 gene poly-
morphism and the higher level of ALT activity prior to AVT
(P <0.01). It should be noted that female patients showed
a significant positive effect only in the frequency of RVR
achievement (P = 0.02), however, the treatment effective-
ness did not depend on gender (P > 0.05) at the following
stages of AVT. In addition, in the use of triple-therapy
including direct-acting antiviral drug, there was no effect
(P>0.05) on the degree of liver fibrosis severity at all stages
of AVT (Table 3).

Discussion

According to the literature, the search for predictors of re-
sponse to AVT has continued almost since the first schemes
of etiotropic treatment development for CHC patients.
The combination of double AVT with the peg-IFNa + RBV
scheme demonstrated the beneficial effects of such factors
as genotypes 2 and 3 HCV infection, female sex, white race,
overweight and insulin resistance, young age, severe liver
fibrosis [4,6,7]. With the advent of genotyping of genetic
variants of the genes encoding interleukins, IL-28B gene
polymorphism was important, but it was relevant only to
patients infected with genotype 1 HCV and allowed for dif-
ferentiate approach to choosing between peg-IFNa + RBV
or peg-IFN + BOC/TLV + RBV treatment regimens [8].
However, with the development of SOF-based treatment
regimens, this marker has become impracticable [8,19].
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Table 2. Comparison of SVR 24 frequency under AVT with peg-IFNa + SOF + RBV
regimen in CHC patients infected with different genotypes of HCV depending on IL-6
gene polymorphism (rs1800795)

Genotype of HCV

CHC patients (n = 83)

Responders with SVR 24 (n =73) Non-responders
with SVR 24 (n =10)

CC genotype CGI/GG genotype | CG/GG genotype

(n=14) (n=59) (n=10)

10 (71.4 %) 35(59.3 %) 7(70.0 %)

4(28.6 %) 24 (40.7 %) 3(30.0 %)

Genotype 1 HCV, abs. (%)
Genotype 3 HCV, abs. (%)

Table 3. Correlation matrix of AVT regimen with peg-IFNa + SOF + RBV dependence

on various factors in CHC patients
RVR Virological SVR 12 SVR 24
response
at the end of AVT

IL-6 gene polymorphism t=-0.11 1=-0.15* 1=-017* 1=-017"*
Genotype HCV 1=-0.013 1=-0.001 1=-0.06 1=-0.06
Viral load before AVT 1=0.03 1=-0.06 1=0.005 7=0.005
ALT activity before treatment  t=0.14 1=-0.16 * 1=-0.18* 1=-0.18*
Degree of liver fibrosis 1=0.10 1=0.10 7=0.001 7=0.001
Age of patients ©=0.09 1=-0.05 1=-0.12 1=-0.12
Gender of patients t=017* 1=0.05 1=0.011 t=0.011

*: indicator of Kendall's rank correlation is statistically significant (P < 0.05-0.01).

Therefore, the search of new predictors for response to
AVT is ongoing with a particular focus on AVT including
both peg-IFNa and SOF. At the same time, there are recent
studies that demonstrate the clinical and pathogenetic role
of CHC not only in the content of certain cytokines, but also
in genetic polymorphisms [8-11].

According to modern literature data, IL-6 participates
in immune responses regulating the activity of proinflam-
matory and anti-inflammatory reactions of the immune
system. At the same time, the level of IL-6 production
depends on the cytokine gene polymorphism. In particular,
the study [20] demonstrated that a G/C single nucleotide
polymorphism at the promoter -174 of the IL-6 gene influ-
enced the IL-6 gene transcription rate and, consequently,
controlled the circulating IL-6 levels in the body. G/G and
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GIC genotypes of promoter-174 increased IL-6 level, and
C/C genotype reduced it. These features of IL-6 production
influenced the incidence of chronic HCV infection as well
as the incidence of severe liver fibrosis in CHC patients
[21]. In modern literature, we found a study [22] that
demonstrates the negative effect of the G allele presence
in the positions rs1800797, rs1800796, rs1800795 on
the success of AVT with peg-IFNa + RBV scheme. The
data obtained in our study showed that even with the use
of SOF-based triple AVT, the G allele presence or rather,
the presence of CG/GG genotype of IL-6 gene (rs1800795)
polymorphism is a prognostically unfavorable factor for
SVR 24 formation in the course of AVT using the scheme
peg-IFNa + SOF + RBV in CHC patients.

Conclusions

1. In CHC patients, the CC genotype of IL-6 gene
(rs1800795) polymorphism is prognostically favorable for
SVR 24 formation in AVT administration with the peg-IF-
Na + SOF +RBV scheme. All patients with the CC genotype
responded to the treatment by RVR, the negative result of
HCV-RNAwas maintained throughout the treatment period
with subsequent SVR 24 formation, which was combined
with the normalization of serum ALT activity in this period.

2. CHC patients who did not respond by SVR 24
achievement had only CG/GG genotypes of IL-6 poly-
morphism (10 — 100 %). In CHC patients with CG/GG
genotype, who responded to AVT by SVR 24 achievement,
the negativization of HCV-RNA in the blood was slower, in
contrast to patients with CC genotype. Non-response at
the time of AVT completion as well as the absence of SVR
12 and SVR 24 formation were associated with the pres-
ence of CG/GG genotype of IL-6 gene polymorphism and
a higher level of ALT activity prior to the beginning of AVT
(t=-0.18, P <0.01).

3. The polymorphism of IL-6 gene (rs1800795) should
be taken into account when choosing a treatment for CHC
patients. Treatment with peg-IFNa + SOF + RBV is effec-
tive for all patients with CC genotype. If CG/GG genotype
is detected, different schemes of AVT should be chosen,
especially non-interferon-based therapy.

Prospects for further research. Given the obtained
data, in our opinion, it is expedient to conduct further studies
to broaden knowledge related to CHC immunopathogene-
sis, namely the definition of IL-6 quantitative content features
associated with the polymorphism of the gene that encodes
it, in order to determine the peculiarities of disease course
and the effectiveness of various schemes of modern AVT.
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