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MPOTEUH IP-10 MNPU XPOHUHECKOM BUPYCHOM TENATUTE C
N EFO POAb B MPOTHO3UPOBAHWUU PE3YABTATOB TEPATTUU
H. 1. TeuBaHaoBa, A. B. Aunos, A. B. iroaa, A. A. PporoBa

CTAaBpPONOAbLCKMU rOCYAQPCTBEHHBIN MEAULLUHCKMA YHUBEPCUTET,
Poccunckas Peaepaums

Clinical values were identified for serum levels of y interferon-induced protein (IP-10) to be employed in forecas-
ting SVR to AVT for CHC, which was carried out involving 107 patients (50 females and 57 males); mean age — 43.0+11
yrs. 75 of the patients were diagnosed with genotype 1 HCV (G1), while 32 patients were identified as having non-1
genotype HCV (G2 or G3). The IP-10 levels in blood serum were detected with the ELISA method. Patients with CHC
had significantly higher blood IP-10 levels compared to healthy people, and that depended on the aminotransferases’
activity as well as on the stage of hepatic fibrosis. A standard AVT with peglFN-o medications and ribavirin given to 52
patients with G1 (SVR 54.9 %) and 27 — with G2 or G3 (SVR 75 %), showed that the patients who had reached SVR had
their initial levels of IP-10 below that of non-responders. The prognostic level of IP-10 was detected, above which the
likelihood of ending up at SVR in case of AVT with peglFN-a and ribavirin was questionable: < 403 pg/ml for G1 and
<433 pg/ml for G2 or G3. In 18 patients who were given triple AVT — peglFN-a + ribavirin + viral proteases inhibitors
(SVR — 77.7 %) the initial levels of IP-10 at various outcomes of AVT were the same. Therefore, in case of CHC, the
levels of blood IP-10 are elevated and depend on cytolysis activity and the degree of hepatic fibrosis. The levels of
IP-10 protein in case of CHC may be used as a predictor regarding the standard AVT outcomes.
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Onpenensanocb KNMHNYECKOE 3HAYEHNE CbIBOPOTOUHbBIX YPOBHEN MHTEPDEPOH-Y MHAYLIMPOBAHHOIO npoTeunHa (IP-
10) B NpOrHo3mpoBaHumn yCTON4YMBOro Bupyconormyeckoro oteeta (SVR) Ha npoTuBoBupycHyto Tepanuto (MBT) xpo-
Huyeckoro BupycHoro renatuta C (XBIC) y 107 6onbHbIX (50 XeHWMWH n 57 MyX4unH), cpeaHuii Bo3pact — 43,0+1,1
net. Y 75 6bin gnarHoctuposaH reHotun 1 HCV (G1), y 32 naupeHToB — He-1 reHotun HCV (G2 nnu G3). ConepxaHue
IP-10 B cbiBOpOTKE KpoBM onpeaensnu metoaomM ELISA. CoaepxaHue IP-10 B kpoBu 605bHbIX XBI'C 3HauynTenbHo
NpeBbILIANo nokasaTenu 300pP0oBbIX 1 3aBMCESIO OT akTUBHOCTM aMUHOTPaHchepas n ctagmm pubposa neveHun. CtaH-
naptHas MNBT npenapatamu MerM®H-a 1 pubasupurHom y 52 naumeHtoB ¢ G1 (SVR 54,9 %) n 27 — ¢ G2 unn G3 (SVR
75 %) nokasana, 4To y 60JbHbIX, AocTUrwnX SVR, ncxoaHoln ypoeHb IP-10 6bia1 HUXE, YeM Y HOH-PECMNOHAEPOB.
OnpepneneH NPOrHoCTUYeCcknin yposeHb IP-10, Bbillie KOTOPOro BeposaTHOCTb aocTuxeHusa SVR npn MBT MNerdH-a n
pubaBupuHoM comHuTenbHa: <403 nr/mn npu G1 n <433 nr/mn npu G2 nnn G3. Y 18 60/bHbIX, NONYYUBLUMX TPON-
Hyto MBT: Mer®H-o/pnbaBnpuH + NHrIMGUTOPLI BUPYCHBIX NpoTeas (YBO — 77,7 %), ncxogHoe copepxanune IP-10
Nnpw pasHbix peadynbTaTtax NPOTUBOBMPYCHOM Tepannm He pasnnyanock. Takum odbpasom, npm XBI'C ypoBeHb B KPOBU
IP-10 noBbILWEH 1 3aBMCUT OT aKTUBHOCTU LIUTONN3A N BbIPAXEHHOCTM CTaanmn nevyeHo4Horo opunbposa. CopepxaHue
6enka IP-10 npu XBI'C MoxeT 6bITb MCNOSb30BaHO B KAYECTBE NpeaukTopa MCXoA40B cTaHaapTHoW MNBT.

Knto4eBbie crioBa: XpOHNYEeCKuii BUPYCHbIV renatut C, XeMOKUHbI, MPOTUBOBUPYCHAsI Teparusi, nporHo3

(RBV), pegylated IFNs (PegIFN), and finally combination
with direct-acting antiviral (DAA) drugs. The year 2014
witnessed non-interferon schemes coming into clinical
practice. Improved AVT modes have led to a significant
increase in the rate of sustained virologic response (SVR)

top socially meaningful issues in medicine
nowadays. Hepatitis C virus is believed to have
infected 130-170 min people worldwide, and it is
listed as the cause behind 350,000-500,000 deaths

Chronic hepatitis C (CHC) is rated among the

annually [23]. CHC is also named among the major
causes for hepatic cirrhosis and hepatocellular
carcinoma as well as HCV-infection, and prevails
among other etiological factors resulting in liver
transplantation [6].

Antiviral therapy (AVT) for CHC has gone through
significant evolution — monotherapy with interferon-a
(IFN-a) medications in the 1980s, arrival of ribavirin

[2, 10, 11, 17]. Yet, the newer generation medications
are extremely costly, which imposes certain limitation on
their use, and which keeps IFN-o medications still rele-
vant. Given this, choice of optimal treatment modalities
in view of all therapy predictors comes out as of crucial
importance. The well-known predictors for SVR at a stan-
dard AVT include HCV genotype, viremia level, as well as
the carrier factors, namely the stage of hepatic fibrosis,
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the race, hepatic steatosis, insulin resistance (if pres-
ent), IL-28B genotype, the blood levels of vitamin D, and
(IP-10) y-interferon-inducible protein, CXCL10 [4, 15].

IP-10 protein (CXCL10/IP-10) is a chemokine playing
an important role in eliminating HCV infection. The protein
is produced by various cells — hepatocytes, T-lympho-
cytes, natural killers (NK), and monocytes [9, 26]. IP-10
is produced by hepatocytes as a response to hepatitis C
infection [22], while the circulating levels of protein cor-
relate with the expression of IP-10 matrix RNA (mRNA) in
the hepatic tissue [3]. Involved in immune inflammation,
IP-10 as a chemokine attracts to the hepatic tissue not so
many of neutrophils but, more actively, T-lymphocytes,
NKs and monocytes [1, 16].

In cases of acute hepatitis C, patients with higher plas-
ma levels of IP-10 were not capable of spontaneous HCV
clearance and were viewed as candidates for early antivi-
ral therapy, while the low levels of protein were associa-
ted with potential recovery [8]. In patients suffering from
CHC who were co-infected with HIV, the initial level of IP-
10>400 pg/ml was a highly specific and sensitive predictor
for SVR (sustained virologic response) in case of standard
AVT [19]. High blood levels of IP-10 in case of CHC are also
known to be in correlation with the viremia level and the
severity of hepatic fibrosis [20]. The issue related to the in-
efficiency of IP-10 hyperproduction for elimination of HCV
still remains unclear. There reports available telling about
possible limitation of T-cells’ functional activity under con-
tinuous impact that chronic HCV infection has on immunity
due to CXCL10/IP-10 circulating in the patients’ blood in
its alternated type (antagonistic for the receptor) [5, 18].

Clarifying the role played by increased production of
IP-10 in the clinical presentation of CHC may prove useful
in terms of developing forecast for the disease course.
Detecting of IP-10 levels in patients with CHC may serve
an important predictor for selecting not only an efficient
yet also a cost-efficient AVT mode.

Aim of study: to identify the clinical values for IP-10
serum levels in terms of forecasting sustained virolo-
gic response to antiviral therapy offered to patients with
chronic hepatitis C.

Material and Methods. 107 patients with CHC were
studied (50 females and 57 males; meanage —43.0£1.1).
Most of them (75) were infected with genotype (G) 1 HCV
(G1): 73 patients — 1b, 2 patients — 1a+1b. Non-1 geno-
type HCV (G 2 or 3) was diagnosed in 32 patients: 25 had
Genotype 3 of the virus, while another 7 revealed geno-
type 2 HCV. The level of viral load was measured in 1U/
ml, the mean value for viremia was Ig 6.6+0.1. The study
included no patients displaying signs of being infected
with hepatitis B virus — HBsAg, HBV-DNA. The average
AIAT activity was 82.98+8.11 U/I, AspAT — 64.72+5.54
U/I. All the patients underwent liver elastometry (Su-
perSonic Imagine Aixplorer, France); advanced stages
of fibrosis (F 3 and F 4, METAVIR) were detected in 32
patients (29.9 %), while complete hepatic cirrhosis (HC)
was diagnosed in 16 patients. All the patients with HC
had their liver function compensated; patients with sub-
and decompensated pathology were not included in the
study.

A standard AVT with PegIFN and ribavirin medications
(PeglFN/RBV) was given to 52 patients with G1 HCV,
and to 27 patients with non-1 genotype. The standard
therapy course was 48 weeks for genotype 1 HCV, and
24 weeks - for G 2 or 3. The medication doses were ad-
ministered subject to the current standards [7]. 18 pa-
tients with Genotype 1 HCV were given the triple therapy
mode - peglFN-a + ribavirin + viral protease inhibitors
(while 12 patients were given telaprevir, 3 — bocepreuvir,
3 — simeprevir). In the group of cases with hepatitis C that
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were given three antiviral drugs, 7 of the patients had pre-
vious history of failed treatment with the standard combi-
nation of antiviral medications.

The control group included 18 basically healthy per-
sons with no markers of viral hepatitis.

The IP-10 levels in the blood serum were identified
with the ELISA method employing commercial test sys-
tems (Bioscience, Austria).

The statistical processing of the results was done
using the software Microsoft Office Excel 2007 with At-
testat 10.5.1, IBM SPSS Statistics 21 incorporated. The
values for the blood levels of IP-10 showed abnormal
distribution, for which reason they were presented as a
median (Me) with an interquartile range (25" and 75"
percentiles); the two groups were compared employing
Mann-Whitney U-test. The differences were accepted as
statistically significant at p<0.05. The correlation analysis
was performed with Spearman rank correlation evalua-
ted - rs. The ROC-analysis (Receiver Operator Charac-
teristic) with ROC curve built was used to calculate the
optimal value of the cutoff threshold.

Results and Discussion. The blood levels of IP-10 in
patients with CHC was significantly above the similar indi-
ces obtained from the control group: 291 (229-435) pg/
mlvs. 170.5 (145; 184.5) pg/ml; p<0.0001 (Fig. 1). These
outcomes were predictable and matched the data ob-
tained earlier [5, 12, 13, 20, 21]. The HCV genotype had
no impact on the IP-10 levels in blood; the protein values
in the groups of patients with genotype 1 and non-1 HCV
were no different either. Hyperproduction of IP-10 at CHC
is initiated via the stable influence that HCV has on the pa-
tient’s immunity. The link between the level of viremia and
IP-10 in the blood of patients with CHC was reported by
A. 1. Romero et al. [20]. Our study revealed a positive weak
correlation between the viral load level and the blood IP-10
(re= 0.24; p= 0.032). An investigation of the dependence
between the serum levels of IP-10 and the biochemical
features of hepatitis activity — serum aminotransferases,
revealed a weak yet reliable direct correlation between the
aminotransferases’ activity indicators: respectively, with
the AIAT activity — rg= 0.23 (p = 0.035) and the AspAT ac-
tivity — rs= 0.29 (p = 0.007). A number of earlier research
showed a connection between the histological activity in-
dex (HAI) in the liver tissues and the IP-10 levels at CHC
[19, 24], while the hepatocytes expressing CXCL10/IP-10
in hepatic lobules were prevailing in the inflammation areas
[26]. This serves a logic proof to the dependence that we
revealed between protein levels and cytolytic activity.
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Fig. 1. Blood levels of IP-10 in patients with chronic viral
hepatitis C
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Top high serum levels of IP-10 were detected in pa-
tients with advanced stages of fibrosis (F 3-4) — 435
(283; 656) pg/ml (Fig. 2). The serum levels of IP-10 are
known to have shown correlation not with the histolog-
ical activity index (HAI) alone but also with the fibrosis
stage in patients with Genotype 1 HCV [19, 24]. Be-
sides, we found a correlation between the blood levels
of IP-10 and the fibrosis stage on METAVIR - rg= 0.373
(p=0.0009). The negative impact that IP-10 has on the
course of HCV infection was described by A. Casrouge et
al. [5]. They noted that the serum IP-10 in case of CHC
is in its antagonistic type that may change the normal
interaction with the CXCRS3 receptor thus disturbing the
transmission of the intracellular signal. The antagonistic
type of CXCL10/IP-10 is mediated by dipeptidyl-pepti-
dase IV (DPP4, CD26), which leads to the growth of the
number of deficient types of chemokines that potentiate
liver tissue infiltration with non-specific effector cells,
hepatocyte lesion, and activation of stellate cells induc-
ing fibrogenesis.

pg/ml

1600

o

p<0,0001
1 000

2004 ‘I‘
600 .—I‘
L

400

L

200+

T T
A B

Fig. 2. Blood level of IP-10 protein in patients with chronic
hepatitis C: A — fibrosis stage F 0-2; B - fibrosis stage F 3-4

The Table offers a view on the levels of the IP-10 le-
vels at the start of AVT in patients with various treat-
ment modes and outcomes. The standard AVT
with PeglFN/RBV was given to 52 patients with
Genotype 1 HCV (SVR was achieved in 55.7 %
of cases). All the patients that reached SVR had
their initial levels of IP-10 prior to the therapy lo-
wer than in non-responders. The prognostic IP-10 lev-
els for patients with G1 (above which the likelihood of
reaching SVR under a standard AVT mode was ques-
tionable) was 403 pg/ml. The AUC (Area Under Curve)
index was 0.72, which proved good clinical reliability.
At the same time the odds ratio (OR) was 6.24 (1.75-
22.17) at p= 0.0047. Our study confirms the predictor
role of lower initial levels of IP-10 in terms of reaching
SVR in case of employing PegIlFN/RBYV to treat patients
with CHC G1. M. Zeremski et al., for instance, reported
that the serum IP-10 levels median prior to the start of
treatment given to patients with hepatitis C co-infected
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