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The aim of this study is to determine the features of the course of chronic hepatitis C virus (CHCV) infection and the dependence  Key words:
of changes in integrative indicators of endogenous intoxication, nonspecific immunoreactivity and inflammation on the virus  chronic hepatitis C

genotype and the grade of activity. virus,
Materials and methods. In total, 287 CHCV patients were examined and their inpatient and outpatient medical cards were ggnptype, activity,
analyzed. The study included 55 healthy individuals. In addition to the general group, which included all the patients, the examined c!|n|cal an d
people were divided into groups, depending on the grade of activity (minimal activity — 210 people, moderate — 68, expressed — biochemical blood
9) and the virus genotype (1b — 150 people, 2 — 19, 3a — 102). Clinical and laboratory examination was performed according _tGSt' )
to the protocol. The integrative indices of severity, nonspecific reactivity, indices of inflammation and intoxication activity were integrative
also calculated.The statistical processing of the obtained results was carried out by Microsoft Office Excel 2010 and IBM SPSS parameters.
Statistic 23 computer software.

Zaporozhye

Results. The groups were sex- and age-representative. The 1b genotype (52.30 %), moderate liver fibrosis (F2 - 31.25 %) and  megical journal
minimal activity (73.17 %) were the most frequently encountered in patients with CHCV. The most frequent clinical manifestations  2020; 22 (4), 485-494
were asthenovegetative syndrome (81.88 %) and heaviness in the right hypochondrium (64.76 %). Patients with CHCV caused by *Emait:

different virus genotypes had evenly distributed clinical data (P > 0.05), with the exception of the 1b genotype patients who were i1 oo o1 - aiint.
diagnosed with telangiectasia 1.3 times more frequently than in the total sample; and liver enlargement were 1.5 times (P <0.05)  sumdueduva
less frequently seen in the 2 genotype patients, there were no anemia cases (P < 0.05).

A decrease in platelet counts (1.3 times) and segmented neutrophils (1.2 times) as well as an increase in lymphocytes (1.1
times) and ESR (1.4 times) was observed in CHCV patients compared to apparently healthy individuals (P < 0.05). The changes
obtained were significant in the groups with all genotypes, except for the patients with genotype 2 as the level of erythrocytes
and hemoglobin was lower than in the comparison group and in the total group (1.1 times in all cases, P < 0.05), and patients
with genotype 3 had a lower ESR compared to all patients (1.2 times) (P < 0.05). The groups of patients with different grades of
activity were homogeneous with the exception that the leukocyte count in minimal activity (P < 0.05) was lower than in the total
group, ESR was higher only in the total group in minimal activity (P < 0.05), the level of segmented neutrophils and lymphocytes
in expressed activity did not differ from the comparison group, unlike other groups.

In the total group, leukopenia (15.68 %), erythrocytopenia (18.47 %), anemia (6.62 %), and thrombocytopenia (33.10 %) were
more common than in the comparison group (5.45 %, 3.63%, 0 %, 5.45 %, respectively) (P < 0.05). People with different HCV
genotypes had similar changes, except for the patients with genotype 2 who did not have anemia. All CHCV patients had higher
values of total protein, ALT, AST, GGT relative to the comparison group (P < 0.05), and AIP and creatinine were lower (P < 0.05). No
dependence of changes in these parameters on the genotype was found, except for protein content, as it was higher in the groups
with genotype 1c and 2; AIP was lower in individuals with the 1c and 3a, and creatinine —in 1c and 2 genotype patients (P < 0.05).
There was also no dependence of changes in patients with CHCV on the grade of activity, except for those with expressed activity
who had higher AIP, GGT and total bilirubin with reduced glucose level (P < 0.05).

In the total group of patients with CHCV, the entropy indices of leukocyte formula were higher, the indexes of nonspecific reactivity
had higher values of RC (1.3 times), llimph (1.3 times), 1A (1.1 times), but NMRI (1.1 times) and ELRI (1.3) (P < 0.05) were lower
than in the comparison group. There was a decrease (Tl — 1.1 times; KI- 1.3 times) or an increase (ILG — 1.3 times; IL ESR —
1.5 times) in inflammatory parameters (P < 0.05). Indices of endogenous intoxication were decreased in patients compared with
the healthy individuals (ILS — 1.2 times, NRR - 1.8 times). No dependence of changes in patients with CHCV on the genotype
was found, except for IA, which was higher only in the total group and with genotype 3a (P < 0.05), and IL ESR in the patients with
genotype 3a, which was lower than in the total group (P < 0.05) but did not differ from the comparison group (P > 0.05); IIS with
genotype 3a was 1.7 times lower compared with all patients (P < 0.05). The ELR indicator did not change in all grades of activity
and did not differ from those of healthy individuals. In patients with moderate activity, IA was higher than in the comparison group
and NI was lower than in the total group (P < 0.05).

Abdominal ultrasound, regardless of the group, most frequently revealed liver enlargement (76.26 % of persons) and an increase
in its echogenicity (82.35 %).

Conclusions. Chronic hepatitis C virus patients were dominated by asthenovegetative syndrome, feeling of heaviness in the right
hypochondrium, liver enlargement, increase in lymphocyte count, ESR, transaminase activity. Telangiectasia in genotype 1b and
liver enlargement in genotype 2 were less frequent. Laboratory changes were accompanied by leukocytopenia, erythrocytopenia,
anemia and thrombocytopenia, an increase in total protein content, ALT, AST and GGT activity. In chronic hepatitis C virus,
the entropy indexes of leukocyte formula, RC, llimph, Al, ILG and IL ESR were increased. Positive ANAs were significantly more
frequently identified than AMAs.
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3MiHU KAiHiKO-6i0XiMiUHMX, iIMYHOAOTIYHMX Ta iHTErPAaTUBHUX NOKA3HUKIB Y XBOPUX
Ha XpOHiYHW BipyCHUM renaTtut C 3anAeXHO BiA reHOTUNY Bipycy Ta CTYNEHA aKTUBHOCTI

A.T. NiwHeBcbka, M. A. Yemuy

MeTa po6oTu — BcTaHOBUTU 0cobnmBocTi nepebiry XBIC i 3anexHiCTb 3MiH iHTErpaTuBHNX NOKa3HWKIB €HAOrEHHOT iHTOKCYKaLLi,
HecneLmIvHOI iMyHOPeaKTUBHOCTI Ta 3anasneHHs Bif reHoTUNY BipyCy Ta CTYNEHs akTUBHOCTI.

Marepianu Ta metogu. Obctexunm 287 xsopux Ha XBI'C i npoaHaniayBany ixHi MeauyHi kapTu cTaLioHapHOro 1 ambynaTopHoro
XBOPOrO. Y AOCTIIKEHHS BBIMLLMM 55 NpakTU4HO 300poByX ocib. KpiM 3aranbHoi rpynu, [0 sIKOT BBIlALLK BCi XBOPI, NALLIEHTIB, AKX
obcTeXWNW, NOAINIK Ha rPYNK 3anexHO Bif CTYNEHs akTUBHOCTI (MiHiManbHa akTuBHiCTb — 210 ocib, nomipHa — 68, BupaxeHa —
9) i Big reHotuny Bipycy (18 — 150 ocib, 2 — 19, 3a — 102). 3aincHnunK kniHiko-nabopaTtopHe 0OCTEXEHHS! 3riHO 3 NPOTOKOMOM,
po3paxyBarnu iHTerpaTvBHI MOKA3HWKN TSHKKOCTI, HECMeLMIYHOT peakTUBHOCTI, iHAEKCW aKTUBHOCTI 3anarneHHs Ta iHTOKCKKaLii.
CratucTyHe onpaLtoBaHHA pesynbTaTiB 3giicHUnM y nporpaMHomMy 3abesneyeHHi komm'ioTepHux nporpam Microsoft Office
Excel 2010 i IBM SPSS Statistic 23.

Pesynbratu. [pynu 3a cratTio Ta Bikom Oynu penpeseHTaTvBHi. HaivacrTilwe BusiBnsmm xsopux Ha XBIC i3 1B reHoTMnom
(52,30 %), nomipHuM ¢hibpo3om neviHku (F2 — 31,25 %) Ta MiHiManbHo akTuBHICTIO (73,17 %). HaibinbLu yacTi KniHivHi BK-
SIBW — aCTEHO-BereTatnBHIUA cHapoMm (81,88 %) i TsokkicTb y npaBomy nigpebep’i (64,76 %). Y xsopux i3 XBI'C, L0 cnpyinHeHui
Pi3HUMU reHOTUNaMK, KNiHiYHi AaHi posnoginunuck piBHoMipHO (p > 0,05), kpim Toro, B 0BCTEXeHUX 3 1B reHOTUNOM YacTilue,
HiX y 3aranbHin BUOIpLi giarHocTyBanu Teneaxriektasii (B 1,3 pasa); 3 2 reHOTMNOM pigLue — 36inbLUeHHs po3MmipiB neviHku (B 1,5
pasa, p < 0,05), Bunazkis aHemii He Byro (p < 0,05). Y nauienTis i3 XBI'C crnocTepirany 3MeHLLEHHS KinbkocTi TpombouuTis (B 1,3
pasa) Ta cerMeHTosAepHUX HeltTpodinis (B 1,2 pasa), nigBuLLeHHs — nimcoumTis (B 1,1 pasa) i LUOE (B 1,4 pa3a) nopiHsHO 3
npakTnyHo 3n0poBuMK ocobamm (p < 0,05). OTpumaHi 3miHn Bynn oaHAKOBUMM Y rpynax 3 yciMa reHoTMnamu, 3a BUHATKOM TOro,
LU0 Y XBOPYWX i3 2 FeHOTUMOM PiBEHb EPUTPOLINTIB Ta reMornobiHy ByB HIKUMM, HiX Y rpyni MOPIBHAHHA Ta B 3aranbHili rpyni (B 1,1
pasa B ycix Bunagkax, p < 0,05), a LUOE Byna HUK4010 y XBOpUX 3 3 reHOTMMOM NOPIBHSHO 3 yciMa xBopumm (B 1,2 pasa, p < 0,05).
pynu navjeHTiB i3 pi3HUMM CTYNEHSMM aKTUBHOCTI 3a AOCTIZXXYBaHUMI NOKa3HWKamMy Oynn OQHOPIAHUMM 32 BUHATKOM TOrO, LLO
KiNbKICTb NeKoLMTIB 3@ MiHIManbHOi akTMBHOCTI Byna MeHLUO, HiX Y 3aranbHili rpyni (p < 0,05), LUOE 6yna BuLLOLO Tinbku B
3aranbHit rpyni Ta npu MiHiManbHii aktusHocTi (p < 0,05), piBeHb cermeHTosAepHUX HeNTpodinia i NIMGOLMTIB NPW BUPAXKEHIN
AKTMBHOCTI He Bifpi3HSABCS Bif rpyni NOPIBHAHHS, HA BIAMIHY Bif iHLUMX rpyn.

Cepeq nauieHTiB 3aranbHoi rpynu YacTille BUSBNSnM nevikoneHito (15,68 %), eputpoumtoneHito (18,47 %), aHemito (6,62 %) i
TpomboumToneHito (33,10 %), Hix y rpyni NopiBHAHHS (BiANoBIgHO 5,45 %, 3,63 %, 0 %, 5,45 %), (p < 0,05). B oci6 i3 pizHuMM
reHoTunamm HCV 6ynu nogi6Hi 3MiHK, 32 BUHSITKOM TOTO, LLIO B MALIEHTIB i3 2 reHoTMnoM He Byrno aHemii.

Y BCix ocib i3 XBI'C 6ynu Buwwmmm 3HaueHHs 3aranbHoro 6inka, AJ1T, ACT, I'TTI ctocoHO rpynu nopieHsHHS (p < 0,05), a N® i
kpeaTuHiH 6ynn Hxkammm (p < 0,05). 3anexHoCTi 3MiH X NOKa3HWKIB Bif reHOTUMY HE BUSIBUNW, 32 BUHSITKOM BMICTY Binka, BiH
6yB BULWMM y rpynax i3 reHotunom 18 i 2; J1® — Hukya B ocib i3 18 i 3a, a kpeaTuHiH — 3 1B i 2 reHotunamu (p < 0,05). Takox Hyna
BiZICYTHS 3aNEXHICTb 3MiH y xBopux Ha XBI'C Big CTyneHs akTMBHOCTI 3@ BUKIKOYEHHSIM TOTO, LU0 B OCI0 i3 BUPaXeHO aKTUBHICTIO
J10, ITTIM Gynun BULLMMK, @ Takox 3aranbHui 6inipy6iH nig vac 3HWKeHoro piBHs riokoan (p < 0,05).

Y 3aranbHirt rpyni xeopux Ha XBI'C Gynm BuLLMK NOKa3HMKK eHTPONIT nerkoumTapHoi hopmyni. 3 iHAEKCIB HecneumdivHoi pe-
aKTMBHOCTI BULLi 3Ha4eHHs MaB KP (8 1,3 pa3a), Inimg (B 1,3 pa3a), IA (B 1,1 pasa), a Huxui, HiX y rpyni nopisHAHHS, Bynn ICHM
(81,1 pasa)ilCEN (8 1,3), (p < 0,05). Binbynocs sHmxerHs (CI3 — B 1,1 pasa; IK— B 1,3) abo nigsuwieHHs (N7 -8 1,3 pasa; 1N
LOE - B 1,5) nokasHukis 3ananexHs (p < 0,05). IHAEKCM eHAOreHHOT IHTOKCUKALLT 3HW3WUMMCh Y XBOPKX MOPIBHSHO 3i 300POBAMM
(I8JIK—8 1,2 pa3a, PBH - B 1,8 pasa). 3anexHocTi 3MiH y naujieHTis i3 XBI'C Big reHOTUNY He BCTAHOBWNW, 3a BUHATKOM IA, skuin
6yB BULLYMM TiNbKY B 3ararnbHii rpyni Ta y rpyni 3 3a reHotunom (p < 0,05) Ta IJ1 LLIOE y xBopux i3 3a reHoTVNoM, sikiid 6B HUXYNA,
HiX y 3aranbHin rpyni (p < 0,05), ane He BigpisHsaBCS Big rpynu nopiBHaHHS (p > 0,05); Ml — 3 3a reHOTMNOM HWxYwiA B 1,7 pasa
MopiBHsAHO 3 ycima xsopumu (p < 0,05). MokasHuk ICEST He 3miHIOBaBCS NpM YCiX CTyNEHsIX aKTUBHOCTI Ta HE BiAPI3HABCSH Bif AaHUX
300pOoBMX OCI0. Y NaLieHTIB i3 MOMIPHO aKTUBHICTIO |A ByB BULLMM, HiX Y rpyni MOPIBHSHHS, @ Al — HKYMIA, HiX y 3aranbHid rpyni
(p <0,05). Mig yac yneTpa3BykoBOro AOCTZKEHHS OpraHiB YepeBHOI MOPOXHMHM (HE3ANEXHO Bif rpyni) HaNYacTiLLe BiA3Havanm
36inbLLUEeHHs po3mipiB (y 76,26 % oci6) i NiABNLLEHHS exoreHHOCTi neviHku (y 82,35 % ).

BucHoBku. Y xBoprx Ha XBI'C nepeBaxanu acTeHOBEreTaTUBHWIA CUHAPOM, BiguyTTS TSXKKOCTI y npaBoMy nigpebep’i,
36iMbLUEHHS PO3MIPIB NeYiHKK, KinbkocTi nimcpounTis, LUOE, nigBuLLeHHs akTMBHOCTI TpaHcamiHaa. MNpu 18 reHoTvni vacTiwe
BUSIBNANM TeneaxriekTasii, npy 2 pigLue — 36inbLueHHs po3mipiB nediHky. labopaTopHi 3MiHV CynpoBOKYBaNMCs NefKoLuTo-
NEHiet0, epUTPOLIMTONEHIELD, aHEMIEID Ta TPOMOOLMTONEHIED; NiABULLEHHAM BMICTY 3aranbHoro binka, aktusHocTi AIT, ACT,
ITT. Mpun XBIC niaBuLLytoTbCS NOKa3HUKM eHTponii nevkoumtapHoi dopmynu, KP, Inimd, IA, I ta IJT WOE. Mo3uTtneHi
nokasHukv ANA Br13Ha4atoTh BiporigHO YacTiwe, Hixk AMA.

U3meHeHUA KIWIHVIKO-6VIOXVIMWIGCKMX, UMMYHOAOTHYECKUX
U UHTErpaTuBHbLIX nokasareneu y 60AbHbIX XPOHUWYECKHUM BUPYCHbIM renatutom C
B 3aBUCUMOCTHU OT reHoTUNa BUpPyCa U CTeneHU akTUBHOCTH

A. T. A\vwHeBckas, H. A. Yemuu

Llenb pa6oTbl — ycTaHoBUTL 0COBEHHOCTM TeHEHNS XBIC 1 3aBMCUMOCTb M3MEHEHWIA MHTETPATUBHBIX NOKa3aTenel 3HLoreHHO
MHTOKCUKALMK, Hecneumnduyeckoi MIMMYHOPEaKTUBHOCTM 1 BOCNANEHNS OT reHOTMNA BUPYCa U CTEMEHN aKTUBHOCTY.

Marepuansi n metogbl. ObcnenosaHo 287 6onbHbIX XBIC 1 npoaHanuanpoBaHbl X MEANULMHCKAE KapTbl CTALMOHAPHOTO 1
ambynatopHoro GonbHoro. B uccnenoBaHne Bowwnm 55 npakTuyecku 300poBbIx Nuu. Kpome obLuen rpynnbl, Kyga BOLWM Bce
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6orbHble, obcnenoBaHHble Gbinu pasfenexbl Ha rpynnbl B 3@BUCMMOCTI OT CTENEHN aKTUBHOCTU (MVIHVIMaJ'IbHaﬂ aKTUBHOCTb —  KAloueBble cAoBa:

210 yenoBek, ymepeHHas — 68, BbipaxeHHas — 9) 1 oT reHoTuna Bupyca (18 — 150 yenosek, 2 — 19, 3a — 102). OcyLieCTBNANM  XPOHUUECKHIA
KnnHuko-nabopatopHoe obcrenoBaHue CornacHo NPoTokony. Takke Bbinv paccuuTaHbl UHTETPATUBHLIE MOKA3aTeNu TSHKECTH,  BMPYCHbI
HecnewLmduyeckoit peakTMBHOCTY, MHAEKChI aKTUBHOCTY BOCMaNeHms U MHTOKCuKkaLmm. Ctatuctuyeckas obpabotka nonyyeHHelx  renatr C,
pesynbLTaToB OCYLLECTBRSNACk B NpOorpaMMHOM obecneyeHnn komnbroTepHbix nporpamm Microsoft Office Excel 2010 n IBM SPSS reHotun,
Statistic 23. AKTUBHOCTb,
Pesynerarhl. Mo nony v Bo3pacTy rpynnsl 6binu penpeseHTtatveHbl. Hanbonee yacto Betpeyanuck 6onbHble XBIC ¢ 1B reHo- KHWHECKAA 1
T1nom (52,30 %), ymepeHHbIM pnbposom nevern (F2 — 31,25 %) n MuHuManbHo akTueHocTbo (73,17 %). Hanbonee yacTbimu Guoxummeckii
KIMHUYECKMMM NPOSIBREHNAMM Bbini acTeHo-BereTatusHbIN cuHapoM (81,88 %) 1 TshxecTs B npasom noapebepbe (64,76 %). Y aHanns Kpos,
60onbHbIx ¢ XBI'C, BbI3BaHHbLIM pa3niyHbIMU rEHOTUMAMM, KIMHUYECKUE AaHHbIE pacnpenenmnmcs pasHomepHo (p > 0,05), kpome VHTETPATUBHbIE
TOro, 4T0 Y 06CNEN0BaHHbIX C 1B reHOTUMOM Yalle, YeM B 0OLLEl BbIGOpKe AnarHoCTMpoBanu Teneaxraktasum (B 1,3 pasa), co nokasatenn.
2 reHOTUNOM pexe — yBennuyeHne paamepoB neyen (B 1,5, p < 0,05), He 6bino cnyyaes aHemun (p < 0,05).

3anopoXxcKui

Y nauventoB ¢ XBI'C Habntoganu yMeHbLUEHWE KonnyecTBa TpombouuToB (B 1,3 pasa) 1 CerMmeHTosiAepHbIX HEeMTPoduoB (B
1,2), nosbiweHune numdoumTos (B 1,1) 1 CO3 (B 1,4) no cpaBHEHNIO C NpaKTUYECKM 300poBbIMM nuuamm (p < 0,05). MonyyeHHble
M3MEHEHS Bbln OAMHAKOBLIMU B rpynnax Co BCEM FEHOTMMaMK, 38 UCKITIOYEHNEM TOTO, YTO Y BOMbHBIX CO 2 FEHOTUNOM YPOBEHb
3pUTPOLMTOB U remorniobuHa Bbin HUKe, Yem B rpynne cpaBHeHUs U B obLe rpynne (B 1,1 pasa Bo Bcex cnyyasix, p < 0,05),
a COD 6bina Hke y 6oMnbHBIX C 3 rEHOTUMOM MO CPaBHEHIO CO BCcemm BonbHbIMK (B 1,2 pasa, p < 0,05). Mpynnbl nauneHToB ¢
pasnuyYHbLIMM CTEMEHSIMM aKTUBHOCTM MO UCCNEAYEMbIM NOKa3aTeNsim Obinv OAHOPOAHLIMY 33 UCKMKOHEHNEM TOTO, YTO KOMMYECTBO
NeKoLMTOB NPU MUHUMAnbHOM akTUBHOCTM BbiNo MeHbLLe, Yem B 0bLen rpynne (p < 0,05), COD Obina Bblilwe Tonbko B 06LLen
rpynne 1 npu MUHAMAanbHOM akTBHOCTH (p < 0,05), ypoBEHb CErMeHTOsAEPHBIX HENTPOUIOB M NMMEOLUTOB NPU BbIPAKEHHON
aKTUBHOCTU ObIN TaKUM e, Kak B rpynmne CpaBHEHUS!, B OTIINYME OT APYruX rpynn.

MEAULIMHCKHNI XYPHaA.
2020.T. 22, Ne 4(121).
C. 485-494

Cpenv naumeHToB o6LLEel rpynnbl YaLle BCTpevanuch nerkonenus (15,68 %), aputpountonenms (18,47 %), aHemus (6,62 %) u
TpombouuToneHus (33,10 %), 4em B rpynne cpaBHeHMs (COOTBETCTBEHHO 5,45 %, 3, 63 %, 0 %, 5,45 %) (p < 0,05). Y nuu ¢ pasnny-
HbIMM reHoTunamu HCV 6binu nogobHble M3MEHEHNS, 3@ UCKITOYEHMEM TOTO, YTO Y NALMEHTOB CO 2 FeHOTUNOM He Bblno aHeMuM.

Y Bcex nuy ¢ XBIC 6binu Bbile 3HadeHue obLuero Genka, AT, ACT, [T TI oTHocuTenbHO rpynnel cpaBHeHms (p < 0,05), a TOK
1 KpeaTuHUH Bbinn Hke (p < 0,05). 3aBUCUMOCTI M3MEHEHNIA STUX NOKa3aTeneli oT reHoTUNa He 0BHaPYXeHOo, 3a UCKMIYEHEM
cofepxanus 6enka, oH Obin BbiLLe B rpynnax ¢ reHotunamu 18 v 2; J1® Huxe y nuu ¢ 18 1 3a, a kpeaTuHWH — ¢ 1B 1 2 reHoTMnamu
(p < 0,05). Tarke oTCyTCTBOBArA 3aBUCUMOCTb U3MEHEHNI Y 6onbHBIX XBI'C OT CTENEHN akTUBHOCTY 3a UCKIKOYEHNEM TOTO, YTO
Yy NWL, C BbIPaXKEHHOW aKTUBHOCTbHO Obini Bbile JIOK, TN 1 0Bwmit GunmrpyBrH Npy NOHWXKXEHHOM ypoBHe rioko3bl (p < 0,05).

B 061wet rpynne 6onbHbIx XBIC 6binu BbiLLe NOKa3aTenu SHTPONWM NeKkoLMTapHOM (opMyrbl, 13 MHAEKCOB HecneLUnnieckoit
peakTBHOCTM Gonee Bbicokoe 3HaueHve umen KP (8 1,3 pasa), Unumd (B 1,3), VA (B 1,1), @ Hke, Yem B rpynne CpaBHEHUs
6bim UICHM (8 1,1 pasa) n UC3J (B 1,3) (p < 0,05). Mpownsowno cHukerve (CUB — B 1,1 pasa; VIK — B 1,3) unn nosblLLeHne
(WNr -8 1,3 pasa; U CO3 - B 1,5) nokasatenei Bocnanexus (p < 0,05). MHAeKCh 3HAOMEHHON MHTOKCUKALIMU CHU3UNCL Y
60nbHbIX N0 cpaBHeHMto co 3aopoBbimu (UCTIK — B 1,2 pasa, POH — B 1,8 pasa). 3aBucumocTv n3meHeHwin y naumeHTos ¢ XBIC
OT reHoTMNa He YCTaHOBMEHO, 3a UckntodeHneM WA, kotopbii 6bin Bbille ToNbKo B 06LLen rpynne v ¢ 3a reHotunom (p < 0,05)
1 U COQ y BonbHbIX C 3a reHoTUNOM, KOTOpbIit Bbln HUKe, Yem B obLuelt rpynne (p < 0,05), HO He OTNMYancs OT rpynnbl CpaB-
Henus (p > 0,05) MW — ¢ 3a reHotunom Hixe B 1,7 pasa, No CpaBHEHMIO cO Bcemm 6onbHbIMM (p < 0,05). Mokasatens CII He
MEHSMNCA NPU BCEX CTENEHSX akTUBHOCTM U He OTAMYancs OT AaHHbIX 300POBbIX ML, Y NaLMEHTOB C yMEPEHHOMN akTUBHOCTbIO
WA 6bin BbiLLe, YeM B rpynne cpaBHeHusl, a AW — Hke, yem B obLert rpynne (p < 0,05). Mpyu ynbTpa3BykoBOM UCCMEA0BaHUN
opraHoB GpIOLLHOM NOMOCTY, HE3aBMUCUMO OT rPYMMbI, YalLie BCEro ONpeaensnncs yeenuyeHne pasmepos (y 76,26 % yenosek) 1
MOBbILLIEHWE 3XOreHHOCTW neven (y 82,35 %).

BbiBogbl. Y 60nbHbix XBIC npeobnaganu acTeHoBereTaTyBHbIA CUHAPOM, OLLYLLEHWe TSHXKECTW B NpaBoM nogpebepbe,
yBenuyeHre pasmepoB neyeHu, yBenudeHue konmyectea numdountos, COJ, nosbILLEHWe akTUBHOCTM TpaHcaMuHas. Mpu
1B reHOTUNE YalLe BCTPeYanuCh TeNeaHrmakTasum, Npy 2 pexe — yBenuyeHue pa3mepos nevenn. flabopaTtopHble M3MeHeHNs
COMPOBOXAANUCh NEVKONEHWEN, ApUTPOLIMTONEHUEN, aHEMMEN U TPOMOOLIMTONEHUEN; NOBbILLEHWEM copepkaHus obLuero
6enka, aktvsHocTv AITT, ACT, I'TTT1. Mpw XBI'C noBbILwatoTcs nokasateny 3HTponuy nenkouutapHomn copmynbl, KP, numd,
WA, I n N CO3. MonoxuTenbHble nokasateny ANA onpeaenstotcs 4OCTOBEpHO valle, Yem AMA.

More than 71 million people or about 1.0 % of the world’s
population [1], are infected with hepatitis C virus (HCV). A
predominant liver lesion characterizes hepatitis C; it has a
light yellowish form in the acute period, frequent chronicity
with long-term asymptomatic course and complications
including cirrhosis and hepatocellular carcinoma [2].

The fact is that only about 10 % of acute hepatitis C
overlap with clear clinical signs, resulting in most of them
not being timely detected. In the manifested disease,
elimination of the virus is higher (up to 50 %) than among
those who remain without marked symptoms of hepatitis [3].
Chronic hepatitis C virus (CHCV) is also usually clinically
undetectable in the early years. Some patients complain of
weakness, fatigue and malaise [4]. Compared to other viral
hepatitis, arthralgia and myalgia are more commonly report-
ed in CHCV [5]. The levels of aspartate aminotransferase
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(AST) and alanine aminotransferase (ALT) usually range
from the normal to two- to fourfold increase, rarely exceeding
200 1U/linthe absence of other concomitant liver diseases
(alcohol-induced liver injury, etc.). An accurate determination
of viral load is not very important in most clinical situations
and on average, it is around 2 million 1U/I. Low viral load is
associated with faster recovery after the treatment, but is
not associated with low levels of aminotransferases or less
pronounced clinical symptoms. Thus, patients might not be
aware of the disease for decades; diagnosis is made during
screening and detection of abnormal levels of transferases,
or as a result of risk group screening [4].

Besides, HCV can cause various extrahepatic lesions
that should be considered in the diagnosis of CHCV. Pos-
sible co-morbidities, including alcoholism, heart disease,
renal impairment, autoimmune, genetic or metabolic liver
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diseases (e.g. genetic hemochromatosis, diabetes, obesity)
and a possibility of drug-induced hepatotoxic effects should
be evaluated [6].

The effect of the fibrosis degree on hematological and
biochemical parameters has been sufficiently studied at
this time [7]. But the data on the virus genotype impact
on these parameters are controversial. In some previous
studies, patients with CVHC did not show any association
between clinical and biochemical parameters and the virus
genotype [8,9], whereas other scientific papers reported on
a correlation between the virus genotype and enzymatic
activity of leukocytes and monocytes [10] as well as prolif-
erative activity of lymphocytes in peripheral blood [11]. The
relationship between the grade of the process activity and
the hematological-biochemical data remains understudied.

In addition, it is proved that the level of ALT signifi-
cantly increases with increasing degree of liver fibrosis [7],
which provides a theoretical basis for studying the effect of
the grade of activity on indicators that are changed in liver
fibrosis progression.

Aim

The aim of this study is to determine the features of
the course of CHCV infection and the dependence of
changes in integrative indicators of endogenous intoxication,

nonspecificimmunoreactivity and inflammation on the virus
genotype and the grade of activity.

Materials and methods

In the furtherance of the purpose, 287 patients with estab-
lished diagnosis of CHCV who were undergoing treatment
at Sumy Regional Infectious Diseases Clinical Hospital
named after Z. Y. Krasovytsky from 2015 to 2019 were
examined. Their inpatient and outpatient medical cards
were also analyzed.

Inclusion criteria were as follows: the presence of typical
clinical signs of CVHC, epidemiological data, no malignant
diseases at the time of examination or in the anamnesis
(including hepatocellular carcinoma), CVHC confirmed by
ELISA and PCR (quality method for RNA detection).

Exclusion criteria were as follows: presence of acute
conditions or major complications of decompensated pa-
thology (decompensated cirrhosis; hepatic insufficiency 1),
concomitant pathology, which may affect the indicators of
inflammation, endogenous intoxication and allergies (other
infectious diseases, inflammatory diseases of different or-
gans and systems, acute allergic reactions, malignancies,
decompensated diabetes mellitus); not detected viral RNA
by PCR, detection of hepatitis B virus DNA or antibodies
to HBcor-Ag.

The comparison group included 55 apparently healthy
individuals who underwent a preventive medical exami-
nation at Sumy State University Clinic in 2018-2019. The
patients were divided into 3 groups depending on the virus
genotype (1b—150 people, 2—19, 3a—102) and the grade
of activity (minimal activity — 210 people, moderate — 68,
expressed — 9). Patients with undetectable virus genotype
and those who were not tested, as well as individuals with
genotype 1b were included in the total sample only. General
integrative indices (integral severity index — ISI, entropy

of leukocyte formula), indices of nonspecific reactivity
(resistance coefficient — RC, immunoreactivity index — IIR,
neutrophil and monocyte ratio index — NMRI, lymphocytic
index — llimph, eosinophils and lymphocytes ratio index
ELRI, allergy index — IA, nuclear index —NI); indexes of
inflammation activity (total index of inflammation —TlI, Krebs
index — KI, lymphocyte-granulocyte index — ILG, index of
leukocytes and ESR ratio — IL ESR), indexes of intoxication
(leukocyte index of intoxication — LII, aggression index —
lagr, hematological index of intoxication — HIl, leukocyte shift
index—ILS, indicator of intoxication — IS, reactive neutrophil
response — NRR) were calculated [12,13].

A clinical and laboratory examination was performed
according to the protocol. Clinical blood test (CobasMicros),
biochemical blood test were done at the hospital laboratory
(SOBASEMira) and at the Sinevo Commercial Laboratory
where serological studies — enzyme-linked immunosor-
bent assay for the determination of antinuclear antibody
titer (ANA), antimitochondrial antibodies (AMA), thyroid
peroxidase antibodies (ATPO), antibodies to thyroglobulin
(ATTG), and polymerase chain reaction (PCR, detection
of ribonucleic acid (RNA), virus genotype detection) were
also carried out.

The grade of the process activity in the liver was de-
termined by the generally accepted International Classifi-
cation of Liver Diseases (Los Angeles, 1994), depending
on the ALT level.

In terms of epidemiological and sex characteristics,
age composition and degree of fibrosis, all groups were
representative. Concomitant pathology in all the patients
was compensated and in remission. All patients were exa-
mined prior to the start of etiotropic therapy.

The statistical processing was performed in Microsoft
Office Excel 2010 and IBM SPSS Statistic 23 computer
software. Data were checked for group distribution norma-
lity using the Shapiro-Wilk test. We used non-parametric
methods because the data obtained did not follow a normal
distribution. Mann-Whitney U-test was used to analyze
the quantitative data. To determine the significance of
the differences between the frequency indices in the diffe-
rent groups when comparing the qualitative characteristics,
contingency tables using the Pearson ¥?2 criterion were
constructed. All the used tests were two-sided, P < 0.05
values were considered statistically significant. The results
of the study in the text and tables are presented in the form
of a median, interquartile range (25th to 75th percentiles).

Results

Among the CHCV patients examined, there were 1.96 times
(66.20 %) more men than women (33.80 %). The average
age of patients in the total group was 46 (36-55) years.
The vast majority of patients had a subclinical course
of acute hepatitis that was detected during a preventive
medical examination (97.21 %), and only 2.79 % of patients
indicated previously experienced acute viral hepatitis C,
while 9.04 % had acute viral hepatitis C in the past.
According to the genotype, CHCV patients were dis-
tributed as follows: the majority had 1 genotype (52.3 %),
1.5 times fewer people with 3a (35.5 %), and even fewer
with 2 (6.6 %) and 1a genotypes (0.7 %) (P < 0.05). The
virus genotype was not detected in 4.9 % of those infected.
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The examined patients had mild F2 liver fibrosis
(31.25 %), cirrhosis F4 (27.68 %), 1.7 times less fibrosis
FO (17.86 %), 2.1 times less frequently — initial F1 fibrosis
(14.73 %) and 3.7 times less frequently — F3 (8.48 %).

CHCYV patients showed a minimal activity (73.17 %),
which was 3 times more than the moderate activity
(23.69 %); 3.14 % presented with the expressed activity.

The main clinical signs revealed on the examination
were as follows: asthenovegetative syndrome (81.88 %),
heaviness in the right hypochondrium (64.76 %), subicterus
or yellowing of the sclera (15.58 %), feeling of a bitter taste
in the mouth (14.98 %), dyspeptic syndrome (12.89 %),
arthralgia and myalgia (13.58 %), itching (10.80 %), telangi-
ectasia (6.97 %), pain in the right hypochondrium (5.92 %),
the presence of skin rashes (4,18 %), jaundice (1,39 %).
On an objective examination, 74.21 % of patients showed
enlarged liver and 24.39 % — enlarged spleen.

Comparing the total sample with the HCV genotype 1b
patients, the latter were found to be 1.2 times more likely
to have telangiectasia (8.67 % versus 6.97 %) (P < 0.05),
but no significant difference was observed.

Patients with genotype 2 did not experience increased
discomfort in the left hypochondrium, skin rash and jaundice,
feeling of a bitter taste in the mouth was 2.9 times less
than in the total group (5.26 %), skin itching was twice less
frequently (5.26%), hepatomegaly — 1.6 times (47.37 %),
splenomegaly — 1.5 times (15.79 %), heaviness in the right
hypochondrium — 1.4 times (47.37 %) less frequently, and
subicterus or yellowing of the sclera was 1.4 times more
frequently (21.05 %). However, there was no significant
difference in the severity of these clinical features compared
to the total group except for hepatomegaly (P < 0.05).

In patients with virus genotype 3a, itching (5.88 %),
telangiectasia (3.92 %) were 1.8 times less common,
arthralgia and myalgia — 1.5 times less frequent (7.84 %),
the presence of skin rashes — 1.4 times less frequent
(2.94 %), subicterus and yellowing of the sclera (12.45 %)
and feeling of a bitter taste in the mouth — 1.2 times less
frequent (12.7 %), but none of the clinical signs was sig-
nificantly different from the total group. Thus, the clinical
features did not depend on hepatitis C virus genotype and
the groups were homogeneous.

In the total group of patients, the average leukocyte
count was normal (5.36 (4.27-6.49) x 10%1and 5.50 (4.80—
6.80) x 10%I, respectively; ESR was significantly higher than
in the comparison group (7.00 (4.00—-14.00) mm/h and 5.00
(3.00-11.00) mm/h, respectively). Leukocyte formula did not
differ from the norm mean values: band cells (4.00 (2.00-
5.00) % and 4.00 (3.00-5.00) %, respectively); eosinophils
(2.00(1.00-3.00) % and 2.00 (1.00-4.00) %, respectively),
basophils (0.00 (0.00-1.00) % and 0.00 (0.00-0,00) %,
respectively), monocytes (8.00 (6.00-10.00) % and 7.00
(6.00-10.00) %, respectively). At the same time, the level
of segmented neutrophils was significantly lower (48.00
(39.00-56.00) % and 55.00 (50.00-59.00) %, respectively),
and the number of lymphocytes (35.00 (28.00-40.00) %
and 31.00 (28.00-34.00) %, respectively) — higher than
in the comparison group. Red blood counts of the CHCV
patients were also within the normal range: hemoglobin
(142.00 (128.00-153.00) g/l and 138.00 (130.00-146.00)
g/l, respectively), erythrocytes (4.61 (4.24-5.09) x 10
and 4.66 (4.32-5.05) x 10"/l respectively). The average
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platelet count was lower than that in the comparison group,
176.00 (138.00-219.00) x 10% and 221.00 (195.00-265.00)
(P < 0.05), respectively.

CHCV patients with different genotypes (1b, 2, and
3a) had a significantly lower platelet count than those in
the comparison group (183.00 (141.50-223.25) x 1091
154.00 (141.00-216.00) x 10%/1; 173.50 (135.75-225.00) x
1091, respectively); segmented neutrophils (47.00 (39.00-
58.00), 47.00 (41.00-53.00), 44.00 (35.00-53.00) %,
respectively), and significantly higher lymphocyte count
(33.5 (26.00-42.00), 36.00 (28.00— 38.00); 35.50 (28.75—
39.00) %, respectively) (P < 0.05). Comparing clinical blood
counts of the patients with different genotypes, a lower
erythrocyte and hemoglobin level was found in patients with
genotype 2 (4.34 (4.13-4.64 ) x 10%/1; 128.00 (123-142.00)
g/l than in the comparison group (4.66 (4.32-5.05) x 10'/l;
138.00 (130.00-146.00) g/l) and in the total group of CHCV
patients (4.61 (4.24-5.09) x 10"/I; 142.00 (128.00-153.00)
gll).

The group of patients with minimal activity showed
lower leukocyte counts (5.32 (4.27-6.21) x 10%1) (P < 0.05),
platelets (180.00 ( 136.00-217.25) x 10°%1), segmented
neutrophils (48.00 (40.00-58.00) %), eosinophils (2.00
(1.00-3.00) %), as well as higher lymphocyte counts
(34.50 (28. 00-40.00) %) and ESR (7.00 (4.25-16.00)
mm /h) (P < 0.05).

Patients with moderate activity had a lower platelet
count (167.50 (141.00-219.00) x 10%/1) and higher lympho-
cyte counts (36.50 (31.00—45.75) %) than in the comparison
group.

In the total group, leukopenia (15.68 %), erythrocyto-
penia (18.47 %), anemia (6.62 %) and thrombocytopenia
(33.10 %) were more common compared with the healthy
group (P <0.05). People with different HCV genotypes also
demonstrated these dynamics, except for the patients with
2 genotype, who did not have anemia.

Total protein levels (73.00 (69.70-76.90) g/l), ALT (61.00
(37.00-121.00) IUN), AST (50.00 (34.00-78.00) IU/1), GGT
(gamma-glutamyltranspeptidase) (48.00 (25.00-80.00)
IU/) were higher in the total group of patients (P < 0.05)
than in the comparison group (71.30 ( 68.30-73.90) g/l;
22.70(18.30-28.16) IU /I; 24.40 (21.40-28.00) IU /1; 26.00
(18.00-35.00) U/, respectively). The values of ALP (alka-
line phosphatase) (79.00 (62.00-101.00) IU/l) and creatinine
(77.00 (65.00-90.00) umol/l) were normal and even lower
than in the comparison group (90.00 (80.00-112.00) 1U/I;
82.90 (72.90-100.70) umol/l, respectively) (P < 0.05).
Glucose levels (5.50 + 0.12) had no significant difference
with the comparison group (5.20 (4.59-5.70)) (P > 0.05).

Total protein levels in the patients with HCV 1 and
2 genotype were higher than in the comparison group
(73.20 (69.23-77.28); 74.30 (71.50-77.20) g/l, respective-
ly) and lower in patients with genotype 1b and 3a (79.00
(61.00-97.26) 1U/I; 74.00 (61.75-97.25) U/, respectively),
creatinine was lower only in the group with genotype 1c
and 2 (77.00 (64.00-89.00); 71.00 (64.00-79.00 umol/l,
respectively) (P < 0.05).

Besides the ALT level, groups with different ac-
tivity grades had higher AST (minimal activity — 42.00
(30.75-60.00) 1U/I, moderate — 78.00 (52.50-126.00)
IU/l, expressed — 280.00 (207.50-370.00) 1U/), GGT
(41.00 (25.00-69.00) 1U/1, 66.00 (30.00-96.90 ) U/,
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Table 1. Characteristics of integrative parameters in patients with different HCV genotype

CHCYV patients

Comparison (n = 55)

General integrative indicators

ISI 13.83 (13.58-14.56) 13.87 (13.45-14.60) 13.88 (13.50-14.61)
(P, =0.976) (P,=0.811;P,=0.784)
H 21.05 (18.30-24.15) 26.04 (21.64-33.32) 25.94 (22.00-34.17)
(P, =0.000%) (P, =0.000%; P, = 0.896)
Non-specific reactivity indices
RC 0.57 (0.49-0.66) 0.74 (0.52-0.98) 0.74 (0.47-1.01)
(P, =0.000%) (P, =0.001% P,=0.694)
IR 4.63 (3.40-6.40) 4.86 (3.29-7.33) 4.95 (3.20-7.45)
(P, =0.565) (P, =0.555; P, = 0.917)
NMRI 7.88 (5.60-10.67) 6.88 (4.67-9.83) 7.13 (5.00-9.80)
(P,=0.031%) (P, =0.050; P, = 0.605)
LMRI 4.25 (3.00-5.83) 4.50 (3.08-7.00) 4.62 (3.00-7.04)
(P, =0.496) (P, =0.086; P,=0.908)
I limph 0.54 (0.47-0.60) 0.69 (0.49-0.91) 0.68 (0.44-0.96)
(P, =0.000%) (P, =0.001% P,=0.744)
ELRI 0.08 (0.036-0.11 0.06 (0.03-0.11) 0.05 (0.03-0.10)
(P, =0.018%) (P, =0.022%; P, =0.847)
IA 0.99 (0.78-1.18 1.11 (0.78-1.56) 1.08 (0.80-1.56)
(P, =0.039%) (P, =0.100; P, = 0.715)
NI 0.07 (0.05-0.10) 0.08 (0.05-0.12) 0.08 (0.05-0.10)
(P,=0.394) (P, =0.543; P, = 0.934)
Inflammatory activity index
Tl 6.95 (6.33-7.69) 6.34 (4.66-7.49) 6.35 (4.82-7.44)
(P, =0.001%) (P, =0.004% P,=0.804)
Kl 1.85 (1.65-2.11) 1.46 (1.10-2.03) 1.48 (1.05-2.27)
(P, =0.000%) (P, =0.001% P,=0.744)
ILG 5.17 (4.46-5.76) 6.49 (4.68-8.43) 6.63 (4.28-8.82)
(P, =0.000%) (P, =0.001% P,=0.790)
ILEST 1.65 (0.87-2.76) 2.40 (1.52-4.20) 2.40 (1.40-4.25)
(P, =0.000%) (P,=0.001%P,=0.717)
Endogenous intoxication indices
LIl 0.45 (0.33-0.78) 0.46 (0.25-0.85) 0.48 (0.27-0.87)
(P, =0.495) (P,=0.811; P,=0.610)
lagr 0.63 (0.44-1.09) 0.64 (0.34-1.15) 0.66 (0.35-1.18)
(P, =0.412) (P,=0.728; P,=0.643)
Hil 0.46 (0.30-0.70) 0.47 (0.24-0.90) 0.49 (0.26-0.91)
(P,=0.814) (P,=0.512; P,=0.562)
ILS 1.56 (1.38-1.78) 1.27 (0.96-1.70) 1.27 (0.90-1.77)
(P, =0.000%) (P,=0.001% P,=0.737)
IS 0.12 (0.06-0.31) 0.17 (0.07-0.43) 0.17 (0.08-0.44)
(P, =0.066) (P, =0.045%; P, = 0.682)
NRR 11.28 (7.14-16.71) 6.26 (1.92-15.21) 7.02 (2.04-15.65)
(P, =0.000%) (P,=0.001%; P, =0.813)

13.60 (1.02-15.23)
(P, =0.296; P, = 0.393)

24.80 (22.18-32.86)
(P, =0.000%; P, = 0.902)

0.75 (0.53-0.93)

(P, =0.002*; P, = 0.814)
3.75 (2.53-9.00)

(P, =0.678; P, = 0.464)
5.00 (4.17-10.25)
(P,=0.097; P, = 0.480)
3.50 (2.40-8.25)
(P,=0.734; P, = 0.485)
0.73 (0.48-0.90)

(P, =0.003*; P, = 0.835)
0.06 (0.03-0.11)

(P, =0.205; P, = 0.882)
1.14 (0.77-1.43)
(P,=0.247; P, = 0.857)
0.05 (0.025-0.11)
(P,=0.299; P, = 0.163)

3.80 (0.00-5.87)

(P, =0.000% P, =0.012")

1.36 (1.11-2.07)
(P, =0.003%; P,=0.792)

6.79 (4.84-8.26)
(P,=0.003; P,=0.167)

3.36 (1.80-6.44)
(P,=0.001% P,=0.167)

0.46 (0.27-0.63)
(P, =0.683; P, =0979)
0.56 (0.33-0.83)

(P, = 0.508; P, = 0.896)
047 (0.27-0.81)

(P, =0.809; P, = 0.783)
1.13 (0.96-1.63)

(P, =0.001%; P, = 0.563)
0.19 (0.09-0.58)

(P, =0.082; P,=0373)
3.68 (0.55-11.49)

(P, =0.001% P,=0.201)

Total (n =287) 1b genotype (n = 150) 2 genotype (n=19) 3a genotype (n =102)

13.71(10.88-14.16)
(P, =0.080; P, = 0.049)

26.16 (20.78-32.43)
(P, =0.000%; P, = 0.750)

0.71(0.54-1.21)
(P, =0.000%; P, = 0.571)
5.38 (3.84-7.65)

(P, =0.190; P,> 0.261)
6.62 (4.18-10.62)

(P, =0.056; P, = 0.650)
5.00 (3.52-7.29)

(P, =0.168; P, = 0.276)
0.69 (0.50-1.10)

(P, =0.000%; P, = 0.579)
0.07 (0.03-0.12)
(P,=0.394; P, = 0.163)
1.23 (0.76-1.88)

(P, =0.010%; P, = 0.145)
0.09 (0.04-0.15)
(P,=0.103; P, = 0.297)

6.13 (2.16-7.10)
(P, =0.000%; P, = 0.154)
1.46 (0.91-2.02)

(P, =0.000%; P, = 0.579)
6.40 (4.85-10.27)

(P, =0.000%; P, = 0.652)

1.88 (1.15-3.06)
(P, =0.165; P, = 0.001*)

0.41(0.19-0.89)
(P,=0.223; P, = 0.341)
0.56 (0.26-1.20)

(P, =0.165; P, = 0.367)
0.41(0.19-0.97)

(P, =0.516; P, = 0.205)
1.27 (0.84-1.72)

(P, =0.000%; P, = 0.549)
0.10 (0.05-0.36)

(P, =0.863; P, = 0.020))
5.10 (1.01-16.75)

(P, =0.001%; P, = 0.559)

Significant difference in the indicator relative to: *: comparison groups; **: total group (P < 0.05, calculated according to the Mann-Whitney criterion).
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130.00 (52.50-246.00) 1U/1, respectively), and AIP in mini-
mal and moderate activity was lower (77.00 (61.00-97.00),
83.50 (64.50-108.00) respectively), and in expressed —
higher (114.00 (87.50-154.50) IU/l) compared to apparently
healthy persons (P < 0.05). Patients with the expressed
activity were diagnosed with a higher bilirubin level (22.30
(14.25-38.55) umol/l) than those in the comparison group
(1.5 times; 14.40 (12.40-17.90)) pymol/l) and in the total
group (1.4 times; 15.40 (11.30-22.50) ymol/l) (P < 0.05).
Moreover, patients with expressed activity had 2.7 times
higher GGT level (130.00 (52.50-246.00) 1U/1) and 1.4
times higher ALP (114.00 (87.50-154), 50) IU/1), compared
with all CHCV patients (P < 0.05). Patients with expressed
activity had glucose levels lower (4.40 (4.00-4.90) pmol/l)
than those in the comparison group (5.20 (4.59-5.70)
pmol/l), and in the total group it was (5.20 (4.70-5.80)
pmolll) (P < 0.05).

In the total group of CHCV patients, the entropy indices
of leukocyte formula were higher; the indexes of nonspe-
cific reactivity had higher values of RC (1.3 times), llimph
(1.3), 1A (1.1), and lower than in the comparison group
were NMRI (1.1) and ELRI (1.3). There was a decrease in
inflammation indicators: Tl by 1.1 times, KI — by 1.3 times
and anincrease in ILG by 1.3, ESR — by 1.5 times). Indices
of endogenous intoxication were decreased in patients,
compared with healthy individuals (ILS — by 1.2 times,
NRR - by 1.8) (Table 1).

In groups with different genotypes, the changes corre-
sponded to the overall sample, except Al that was higher
only in the total group and with 3a genotype; ESR in patients
with 3a genotype was lower than in the total group but did
not differ from the comparison group; IS was higher in
the group with 1b genotype of HCV than in the comparison
group, and it was 1.7 times lower in 3a genotype compared
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Table 2. Features of integrative parameters in patients with different grade of the liver process activity

Original research

Comparison tal Minimal activity Moderate activity Expressed activity
(n = 55) (n=287) (n=210) (n=68) (n=9)

General integrative indicators

ISl 13.83 (13.58-14.56) 13.87 (13.45-14.60)
(P, =0.976)

H 21.05 (18.30-24.15) 26.04 (21.64-33.32)
(P, =0.000%)

Non-specific reactivity indices

RC 0.57 (0.49-0.66) 0.74 (0.52-0.98)
(P, =0.000%)

IIR 463 (3.40-6.40) 4.86 (3.29-7.33)
(P, =0.565)

MNRI 7.88 (5.60-10.67) 6.88 (4.67-9.83)
(P, =0.031%)

LMRI 4.25 (3.00-5.83) 450 (3.08-7.00)
(P, =0.496)

Ilimph 0.54 (0.47-0.60) 0.69 (0.49-0.91)
(P, =0.000%)

ELRI 0.08 (0.04-0.11) 0.06 (0.03-0.11)
(P, =0.018%)

Al 0.99 (0.78-1.18 1.11 (0.78-1.56)
(P, =0.039%)

NI 0.07 (0.05-0.10) 0.08 (0.05-0.12)
(P, =0.394)

Inflammatory activity index

TIl 6.95 (6.33-7.69) 6.34 (4.66-7.49)
(P, =0.001%)

Kl 1.85 (1.65-2.11) 1.46 (1.10-2.03)
(P, =0.000%)

LGI 5.17 (4.46-5.76) 6.49 (4.68-8.43)
(P, =0.000%)

IRESR 1.65 (0.87-2.76) 2.40 (1.52-4.20)
(P, =0.000%)

Endogenous intoxication indices

LIl 0.45(0.33-0.78) 0.46 (0.25-0.85)
(P, =0.495)

lagr 0.63 (0.44-1.09) 0.64 (0.34-1.15)
(P, =0.412)

HIl 0.46 (0.30-0.70) 0.47 (0.24-0.90)
(P,=0.814)

ILS 1.56 (1.38-1.78) 1.27 (0.96-1.70)
(P, =0.000%)

IS 0.12 (0.06-0.31) 0.17 (0.07-0.43)
(P, =0.066)

NRR 11.28 (7.14-16.71) 6.26 (1.92-15.21)
(P, =0.000%)

14.00 (13.55-14.94)
(P,=0.315; P, = 0.239)

26.68 (2149-34.33)
(P, =0.000% P, = 0642)

0.72 (0.50-0.95)
P, =0.000%; P, = 0.579)

5.00 (3.22-7.50)

(P, =0.532; P, = 0.893)

7.17 (5.00-10.25)

(P, =0.104; P, = 0.465)

471 (3.00-7.00)

(P, =0.426; P, = 0.830)

0.68 (0.47-0.88)

(P, =0.000%; P, = 0.523)
0.05 (0.02-0.10)

(P, =0.006%; P, = 0.560)
1.05 (0.75-1.50)

(P, =0.179; P, = 0.374)

0.08 (0.05-0.12)
(P, =0.221; P, = 0.553)

6.41 (4.91-7.60)
(P, =0.009%; P, = 0.502)

148 (1.14-2.11)
(P, =0.000%; P, = 0.523)

6.40 (4.46-8.13) (P, = 0.000";

P,=0576)
2.48 (1.59-4.56)
(P, =0.000%; P, = 0.594)

0.50 (0.28-0.86)
(P, =0.991; P, = 0.364)

0.69 (0.39-1.17)

(P, =0.874; P, = 0.000")
0.50 (0.27-0.94)

(P, =0.000%; P, = 0.000)
1.28 (1.00-1.72)

(P, =0.000%; P, = 0.000%)
0.19 (0.08-0.44)

(P, =0.000%; P, = 0.000**)
6.22 (1.77-14.33)

(P, =0.002*; P, = 0.888)

13.69 (2.88-14.20)
(P,=0.053; P, = 0.053)

24.80 (21.07-30.31)
(P, =0.000%; P, =0.302)

0.78 (0.59-1.24)
(P, = 0.000%; P, = 0.147)
4.75 (3.64-6.67)

(P, =0537; P, = 0.904)
6.13 (4.47-8.43)

(P, =0.004*; P, =0.162)
450 (3.27-6.28)
(P,=0.623; P, =0917)
0.73 (0.54-1.14)

(P, =0.000%; P, = 0.100)
0.07 (0.03-0.13)

(P, =0.766; P, = 0.05)
1.32 (0.93-1.83)

(P, =0.000% P, =0.102)

0.06 (0.04-0.11)
(P, =0.627; P,=0.017")

6.19 (0.00-6.93)
(P,<0.000%; P,>0.171)
1.36 (0.88-1.86)

(P, =0.000%; P, = 0.100)
6.85 (5.00-10.53)

(P, =0.000%; P, =0.154)
216 (1.33-3.84)

(P, =0.006% P, = 0.367)

0.30 (0.19-0.69)

(P, =0.007%; P, = 0.019")
0.44 (0.25-0.94)

(P, =0.006%; P, = 0.028")
0.30 (0.19-0.70)

(P, =0.057; P, =0.019)
117 (0.85-1.63)

(P, = 0.000%; P, = 0.136)
0.10 (0.05-0.34)

(P, =0.811; P, = 0.028")

6.16 (2.02-20.05)
(P, =0.013% P, =0.862)

13.55 (2.60-13.95)
(P,=0.038% P,=0.124)

27.42 (23.08-32.03)
(P, =0.000%; P, = 0.840)

0.69 (0.57-0.78)
(P,=0.062; P, =0371)
3.70 (2.75-5.95)
(P, =0.320; P, = 0.228)
6.25 (4.58-9.68)
(P, =0.192; P,=0.717)
3.50 (2.63-5.79)
(P, =0412; P,=0.304)
0.62 (0.51-0.71)
(P, =0.080; P, = 0.343)
0.03 (0.01-0.08)
(P, =0.006; P, = 0.204)
0.92 (0.61-1.04)
(P, =0.284; P, = 0.104)

0.09 (0.05-0.12)
(P, =0.344; P, = 0.607)

6.58 (0.00-7.32)
(P, =0.243; P, = 0.937)

161 (1.39-1.95)
(P, ,080% P, = 0.343)
6.10 (5.01-6.85)

(P, =0.044% P, = 0.432)
1.98 (1.40-3.28)
(P,=0.183; P, = 0.539)

0.64 (0.41-1.13)
(P, =0.179; P, = 0.166)

0.44 (0.26-1.03)
(P,=0.167; P, = 0,011
0.31(0.19-0.84)

(P, =0.156; P, = 0.222)
1.22 (0.87-1.60)

(P, =0.027%; P, = 0.554)
0.10 (0.06-0.41)

(P, =0.167; P, = 0.556)

5.74 (2.02-19.00)
(P, =0.086; P, = 0.916)

Significant difference in the indicator relative to: *: comparison groups; **: total group (P < 0.05, calculated according to the Mann-Whitney criterion).

to all patients. In contrast to the total group, in patients with
2 genotype, the TIl was decreased even more, but NMRI,
IA, and ELRI were not changed compared with the healthy
subjects (Table 1).

Among individuals with minimal activity, endogenous
intoxication indices (lagr, HII, IS, ILS) were higher than in
the comparison group. Differences from the comparison
group were observed in the distribution of leukocyte formula
entropy values, RC, llimph, ELRI, TII, KI, ILG, ILESR, ILS,
HIl, 1IS and NRR (Table 2).

In patients with moderate activity, in addition to the pre-
vious group, A was increased, NMRI, LIl were decreased,
and ELRI, HII, IIS — without changes. Compared to the total
group, LII, lagr, Il had lower values.

The values of the integrative indicators of the sample
with expressed activity differed from the total group lagr, and
from the comparison group — in the value of ISI, entropy,
Kl, ILG, ILS (Table 2).
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We studied the features of autoimmune reactions and
immunological features in 84 patients, and it was found
that the values of ATPO (14.46 (10.52-21.48) IU/ml), ATTG
(22.59 (15.54-29.50) IU/ml), were normal. Negative values
of ANA (<1:100) among the examined were 54.76 %, values
at the limit of norm (1: 100) — 20.24%, positive (> 1:100) —
25.00 %. In this group patients, the AMA level had the fol-
lowing features: negative values (<1:100) were 79.76 %,
normal (1:100) — 15.48 %, positive (>1:100) — 4.76 %. No
dependence of antibody level on genotype and activity
level was detected.

Among all patients who underwent ultrasound exam-
ination (221 persons), there was not significant difference
between the groups. Liver enlargement had 81.85 % of in-
fected patients (minimal activity —in 79.88 %, moderate —in
82.35 %, expressed —in 83.33 %; 1b genotype —in 78.63 %,
2 genotype — in 68.75 %, 3a genotype — in 87.84 %). In
82.96 % of the patients, there was an increase in the liver
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echogenicity (minimal activity — in 79.27 %, moderate — in
86.27 %, expressed —in 83.33 %; 1b genotype —in 84.62 %,
2 genotype — in 84.00 %, 3a genotype — in 87.84 %). In
42.08 % of the examined, the liver vascular pattern was
increased (minimal activity — in 43.90 %, moderate — in
49.02 %, expressed —in 33.33 %; 1b genotype —in 46.22 %,
2 genotype —in 46.67 %, 3a genotype —in 42.67 %).

Anincreased diameter of the portal vein was diagnosed
in 2.73% of patients (minimal activity — in 4.27 %, mode-
rate —in 3.92 %, expressed — in 0.00 %; 1b genotype —in
4.24 %, 2 genotype —in 0.00 %, 3a genotype —in 2.70 %).

72.47 % of patients had gallbladder wall compression
(minimal activity — in 71.34 %, moderate — in 62.75 %,
expressed —in 83.33 %; 1b genotype —in 70.94 %, 2 geno-
type —in 71.43 %, 3a genotype —in 76.81 %).

37.98 % of patients had a mural layer of inspissated bile,
33.48 % had an altered gallbladder shape (G, S-shaped with
constriction, which could disrupt bile flow); minimal activity —in
34.76 %, moderate —in 33.33 %, expressed —in 33.33 %; 1b
genotype —in 29.52 %, 2 genotype —in 35.71 %, 3a geno-
type — in 43.66 %). In 6,68 % of patients were determined
concrements in the gallbladder cavity (minimal activity — in
12.20 %, moderate — in 7.84 %, expressed —in 0.00 %; 1b
genotype —in 14.41 %, 2 genotype —in 6.67 %, 3a genotype —
in 8.57 %). The gallbladder diameter (4.00 (3.00-4.00)) was
enlarged in 3.79 % of patients (minimal activity — in 3.66 %,
moderate —in 3.92 %, expressed —in 0.00 %; 1b genotype —
in 5.93 %, 2 genotype —in 0.00 %, 3a genotype —in 1.41 %).

In 31.31 % of the patients, spleen enlargement found
(minimal activity — in 39.02 %, moderate — in 21.57 %,
expressed —in 33.33 %; 1b genotype —in 44.23 %, 2 geno-
type —in 26.67 %, 3a genotype — in 27.03 %), the spleen
vein diameter was enlarged in 9.71 % (minimal activity —in
8.54 %, moderate —in 3.92 %, expressed —in 16.67 %; 1b
genotype — in 6.19 %, 2 genotype —in 6.67 %, 3a geno-
type —in 4.23 %).

Discussion

Hepatitis C virus is a common disease. Only 10 % of acute
hepatitis C overlap with clinical signs [3]. Among the patients
examined, the majority were detected during preventive
medical examination (97.21 %). Most of the patients had
1c (52.30 %) and 3a (35.50 %) HCV genotype, which
corresponds to the situation in Central Asia (Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan;
1 genotype — 52.60 % and 3 genotype — 38,00 %) [14],
and is partly in line with studies carried out in Italy where
the most common virus genotypes were 1b (47.4 %) and 2
(16.5 %). Most patients had a moderate degree of fibrosis
(F2 = 31.25 %). The number of our patients with cirrhosis
(27.68 %) was not significantly different from the data ob-
tained in other studies, where 32.8 % of the whole group
had cirrhosis [15]. However, more than half of the examined
patients with CHCV in Brazil (54.4 %) had F4 [16].

Among all the patients, the vast majority had a clear
asthenovegetative syndrome (81.88 %) and a feeling of
heaviness in the right hypochondrium (64.76 %). Other
authors’ publications also state that chronic HCV infection
in the early years does not have a clear manifestation.
Only some patients complain of weakness, fatigue and
malaise [4].

It is known that CHCV can cause various extrahepatic
lesions that need to be considered for diagnosis. This im-
plies the need for examinations on the presence of comor-
bidities (alcoholism, heart disease, impaired renal function,
autoimmune, genetic or metabolic diseases of the liver) [6].
The examination of CHCV patients found an autoimmune
component in the disease pathogenesis: cryoglobulinemia,
psoriasis, autoimmune thyroiditis, glomerulonephritis, rheu-
matic heart disease, Recklinghausen disease, although they
are rare. According to a systematic review and meta-analy-
sis, the nine most common diseases associated with HCV
infection are known. These include mixed cryoglobulinemia,
chronic kidney or end-stage renal disease, type 2 diabetes
mellitus, B-cell ymphoma, Sjogren’s syndrome, late-stage
porphyria, rheumatoid arthritis. The authors reported that
type 2 diabetes mellitus (15 %) and depression (25 %)
had the highest incidence among HCV-infected patients.
In addition, 4.9 % of patients could develop symptomatic
mixed cryoglobulinemia, and 30 % had true cryoglob-
ulinemia. In fact, CHCV patients had a 12-fold higher
risk of mixed cryoglobulinemia than healthy patients did.
Other researchers also found that CHCV patients had an
increased risk of developing kidney disease and / or end-
stage kidney disease by 23 %, an increased risk of type
2 diabetes mellitus, and a 60 % higher risk of developing
lymphoma. In addition, HCV-infected patients were twice as
likely to develop flat lichen, Sjogren’s syndrome, rheumatoid
arthritis, and depression, with an 8-fold increased risk of
late-onset porphyria [17]. The mechanisms by which ex-
trahepatic lesions develop include immunological disorders
when chronic virus persistence results in the circulation of
immune complexes and other autoimmune phenomena
that are directly caused by the virus and associated with
its tropism to other tissues [18].

Cardiovascular disorders (from 4.18 % to 37.63 %)
had a significant role in patients. Other researchers also
evaluated the impact of HCV on the incidence of cardio-
and cerebrovascular lesions and found that cardiovascular
disease was more frequent in CHCV patients by 20 % and
cerebrovascular — by 35 % compared to those without
HCV [19]. However, some European studies showed very
different features of concomitant pathology in CHCV, when
the most common disease was diabetes mellitus (20.8 %),
metabolic syndrome (15.5 %), and coronary heart disease
in a small number of patients (6.2 %) [15], the majority of
HCV-positive patients also had diabetes mellitus (18.7 %),
chronic kidney disease (4.4 %), and end-stage renal
insufficiency requiring hemodialysis (2.6 %) [20]. These
differences are explained by the peculiarities of different no-
sologies incidence in the population of some countries. Itis
well-known fact that the highest level of metabolic disorders
(including diabetes mellitus) among US residents is related
to their lifestyle and diet. According to the WHO, the relative
mortality rate from cardiovascular pathology in Ukraine is
68 %, and in the USA - 31 %, while the death rate from di-
abetes mellitus in Ukraine is 1 %, and in the USA—-3 % [21].

Typical signs were observed in patients with CVHC:
thrombocytopenia, erythrocytopenia, leukocytopenia, which
was confirmed by the literature data. However, according
to the previous studies, the mean count of erythrocytes,
leukocytes and platelets did not differ from the values of
the control group [22,23], while in our study, platelet count
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was below normal, which may be explained by the greater
number of patients with cirrhosis in our sample.

We have demonstrated a significantly lower incidence
of anemia in patients with 2 genotype, and other studies
have shown a higher incidence of hemoglobin reduction
in patients with 1 genotype [22], which is not contradictory
but complementary.

Among the examined CHCV patients, the values of liver
enzymes (AST, ALT, GGT) were significantly higher. The
increase in ALT and AST activity is in line with other studies
where their levels were higher than normal [4,7,9,23].

As the study shows, changes in the integrative indi-
ces were found, with indices of nonspecific reactivity and
inflammation predominantly changing, whereas among
the indexes of endogenous intoxication, the ILS and NRR
were mostly changed. According to other authors, laboratory
signs of endogenous intoxication syndrome were recorded
during the acute pathological process and after the end of
it, in chronic course of viral hepatitis without clinical signs
and in the formation of liver cirrhosis, confirming the severe
and profound changes in the liver as the main organ of
the regulation and detoxification system [18]. Quantitative
and qualitative immune imbalance in viral hepatitis leads
to dysfunction of immune cells and humoral immunity
factors, which causes activation of endogenous flora and
increase in its metabolism products, which further increases
endotoxicosis [24]. The increase in entropy in all groups
is explained by worsening disorder in leukocyte formula
in CHCV patients. It is well known that entropy increases
as the process is directed toward increasing chaos in
the system. The increase in RC was due to the increase
in the adaptive body reactions in HCV infected, llimph —
increased cellular immunity compared to humoral given to
viral etiology of the disease. The decrease in NMRI, ELRI
and IK in patients was due to a decrease in the ratio of
microphage-macrophage system components and the lym-
phocyte prevalence, which is a typical sign of reactivity in
viral infection. An increase in ILG and IL ESR indicated
the prevalence of the autoimmune inflammatory component
in patients compared to infectious, and the decrease in
Tl — the absence of inflammation or its mild activity [25].

Conclusions

1. Young people, male, with HCV 1 genotype, moderate
hepatic fibrosis (F2), and minimal process activity (P < 0.05)
predominated in CHCV. The most pronounced were
asthenovegetative syndrome and heaviness in the right
hypochondrium with objective findings — hepatomegaly
(P < 0.05). The disease was accompanied by leukocyto-
penia, erythrocytopenia, decrease in hemoglobin content,
thrombocytopenia, increase in lymphocyte countand ESR,
hyperfermentemia.

2. The groups with different genotypes were homoge-
neous in most features, except that telangiectasia, glomeru-
lonephritis were more frequently found in the examined with
1 genotype with higher protein and lower AIP and creatinine
levels; hepatomegaly was less frequent and creatinine was
lower (P < 0.05) in 2 genotype. Patients with 3a genotype
had a higher total protein level (P < 0.05).

3. Among the examined with varying degrees of activity,
most indicators were in the total group. However, in those
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with minimal activity, the level of segmented neutrophils and
ESR was higher, and that of lymphocytes and platelets was
lower (P < 0.05). Among patients with moderate activity,
hemoglobin and segmented neutrophils were higher and
lymphocytes and platelets were lower (P < 0.05). Patients
with expressed activity had higher AIP, GGT and total bili-
rubin, and lower glucose levels (P < 0.05).

4. In the total group of patients with CHCV, the en-
tropy indices of leukocyte formula were higher as well as
the indices of nonspecific reactivity — RC, lllimph, IA, and
lower — NMRI and ELRI (P < 0.05). In addition, all indica-
tors of inflammation were changed: decreased Tll and K,
and increased ILG and IL ESR (P < 0.05). Patients with 2
genotype had lower values of TlI, with 3a genotype — IS, IL
ESR, and IIS (P < 0.05). Among those with minimal activity,
higher values of endogenous intoxication (lagr, Hll, IIS)
were observed, lower levels of NI, LII, lagr, IIS —in patients
with moderate activity, and lagr (P < 0.05) — in patients with
expressed activity.
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