AHOTALIA

Jliwnesecoxa A. I'. KniHiyni, 1a00paTopHi Ta IMYHOJIOTIYHI 3MIHU TpHU
BipycHOMY renatuti C, 3aieXHO BiA CTyneHs (i0Opo3y MEUIHKU 1 JIKYyBaHHS. —
KranidikamiitHa HaykoBa mparisi Ha IpaBax PYKOIMHCY.

Hucepranis Ha 37400yTTS HAyKOBOTO CTyHeHs JoKTopa dimocodii 3a
cnemianbHIcTIO 222 «Meaununa». — CymMcbkuil aep:xkaBHUI yHiBepcuteT, Cymu,
2021.

HuceprarniiiHa po6oTa MICTUTh HOBHM MiJXiJA 10 PO3B’SA3aHHS HAyKOBOTO
3aBJIaHHS, IAarHOCTUKHU XpoHiuHOro BipycHoro renatuty C (XBI'C) i nepenbauae
BU3HAYCHHs KOHIEHTpamil ranektuny-9 (['an-9) y cupoBarii KpoBi XBOPHUX IS
BCTAHOBJICHHS BHUPA3HOCTI (PiOpO3y MEUiHKM, CTYIMEHIO 3alalieHHs, LHUpPO3y Ta
CIUIEHOMETaii, MPOTHO3yBaHHS PO3BUTKY aBTOIMYHHUX TMOpPYIIeHb. J[oBeneHo
JOIUIBHICTh ~ PO3paxXyHKY IOKa3HUKIB  HecrnenudpiyHoi IMYHOPEaAKTUBHOCTI,
3amajyieHHs Ta €HJOTE€HHOI IHTOKCHKAIll Mepes MOYaTKOM MPOTHBIPYCHOI Teparii
(IBT) Ta mig yac JiKyBaHHS 3 METOK BH3HAYEHHS AaBTOIMYHHOTO KOMITOHEHTY
3amajieHHs] Ta BUPA3HOCTI pearyBaHHs KJIITHHHOI JaHKH IMyHITETY. OOIpyHTOBaHO
3MIMCHEHHS PO3paxyHKY HEIHBAa3MBHHUX MapkepiB (iOpo3y NediHKM He JUIIe 3
METOI0 BCTAaHOBJIEHHS HWMOBIpHOCTI GiOpo3y TEYiHKH, a W IS OIIHKA KHOro
cTyneHo. JloBeeHo MOIIbHICTh BU3HAUEHHS ['an-9 y cupoBaTili KpoBi XBOPUX Ha
XBT'C 3 mMeTOl0 BCTaHOBIJICHHS LMPO3Y TMEUIHKH Ta CIUIEHOMETAallii, BUSBIICHHS
nediHkoBo-kIiTuHHOT ~ HemoctaTtHocTi  (IIKH), mporHo3yBanHs — pO3BHUTKY
aBTOIMYHHHX TIPOIIECIB Y XBOPHX, SIKI OTPUMYIOThH IHTEP(PEPOHOBMICHY TEpaITifo.

3 METOI  YAOCKOHAJEHHS  JIarHOCTUKH  IMPO3Y, TMPOTHO3YBaHHS
IMYHOJIOTIYHUX TIOPYIIEHb MPU XPOHIYHOMY BipycHoMmy rematuti C Ha mifgcTaBi
BUBYCHHS KJIIHIYHUX, TEMATOJOTTYHIX, O10XIMIYHHX, IHTETPATHBHUX OCOOIMBOCTEH
nepediry 3aJIe’KHO Bl CXeMH MPOTUBIPYCHOI Tepallii Ta KOHIICHTpaIlii TaIeKTUHY-9,
70 JOCTKeHHS Oynu 3aydeHl MaIlieHTH 3a TakuxX yMoB: HasBHICTH XBI'C,
miareepmkenoro merogom IIJIP  (skicua). IlamientTn He Oynau BKJIIOYEHI B
JOCJIIJIPKEHHSI TIPU HAasiBHOCTI CYMYTHIX 3aXBOPIOBAHb Yy CTali 3arOCTPEHHS Ta/abo

JEKOMIIEHCallli, TOCTPUX Ta XPOHIYHUX 1H(EKIIHHUX 3aXBOPIOBAHb 1HILIOT €TI0JIOT i,



OHKOJIOT1TYHHUX Ta aBTOIMYHHHUX XBOPOO, y pa3l BCTAaHOBJICHOI aJIKOTOJIBHOI Ta
HAapKOTHYHOI 3aJIeXHOCTI. Ycl OOCTeXeHI HaMu Mall€eHTH MIANUCYBaIu
1HGOPMOBaHY AOOPOBUIBHY 3roAy Ha MPOBEIEHHS JIarHOCTUKH Ta JIIKyBaHHA
(popma Ne 003-60). OOcTexeHHs1 Ta BUOIp JIKyBaHHS 1H()IKOBAHUX 31HCHIOBAIH
3rigHo 3 Hakazom MO3 Vkpainu Ne729 «Ilpo 3aTBepmkeHHs Ta BIPOBAIKECHHS
MEJIUKO-TEXHOJIOTTYHUX JOKYMEHTIB 31 CTaHJapTH3alli MEIUYHOI JOMOMOTH IMpHU
BipycHomy renatuti C» Big 18.07.2016 Tta pexomenaiiii €Bpomneicykoi acoriamii
BuBueHHs neuinku (EASL) 2016 Ta 2018 pp.

HocnipkeHnst Oyino mpoBeaeHO y dYoTtupu eranu. [lepmumii eram Oyio
MPUCBAYCHO BUBUCHHIO KJIIHIYHUX, T€MATOJOTTYHUX, O10XIMIYHUX, IMYHOJIOTTYHUX
ocoommBocterr mepedbiry XBI'C, po3paxyHOK IHTErpaTUBHUX IOKa3HUKIB Ta
NOPIBHSHHS JIaHUX y TpyHax 3 pI3HMMHU T'C€HOTHIIAMH BIPyCY Ta CTYICHSIMH
akTMBHOCTI. Jlpyruil eranm moJsraB y TOpPIBHSHHI KIIHIKO-TA0OpaTOPHUX Ta
IHTErpaTUBHUX IMMOKA3HUKIB Y MMAIIEHTIB 3 PI3HUMH CXEMaMH JIIKYBaHHS Ta Ha PI3HUX
eTamax Tepamii (10 movarky, 4 TWXaAeHb, 12 TwkaeHs). Ha TpeTbomy etarmi Oyio
BUBYCHO KOPEJISIIHHI 3B SI3KM MDK OTPUMAaHUMHU JaHUMH Ta cTyneHeMm ¢iopo3y
neuinku F (METAVIR), a TakoX OpI€HTOBHMMH HEIHBa3UBHUMHU METOIaMH
niarHoctuku ¢iopo3y (APRI, FIB-4). Ha uerBepromMy eTami y XBopuX OyIi0
BH3HAYCHO KOHIIEHTpaIliio ['a-9, BcTaHOBIJICHO 11 3aJ1€KHICTD Bij JIAOOpaTOPHUX Ta
IHTErPaTUBHUX MTOKA3HUKIB, CXeMH Tepalrii, (i0po3y NediHKH.

Ha mepmux Tprox ertamax Oyno oOcrexxeHo 287 MAaIli€eHTIB 3 XPOHIYHUM
BipycHuM TematutoM C Ta 55 mNpakTUYHO 3AO0POBUX OCI0, SKI MPOXOIWIH
npoUTaKTUYHUN MeaudYHU orisa B yHiBepcuTeTchkiv kminimi Cym/lY. Ha
YEeTBEPTOMY €Tari KOHIEHTPAII0 TAIeKTUHY-9 Bu3HaYeHo y 68 iHdikoBanux ta 20
0ci0 3 rpynu MOPiBHSHHSA. Y Ci Tpynu Oy/H penpe3eHTaTUBHI 3a BIKOM Ta CTaTTIO.

YciMm xBopHuM 0yI10 MpoBeIeHO (i3UKAIbHE 00CTEKEHHS, BUBUCHHS KITHIYHOT
KapTUHU 3aXBOPIOBAHHSA, KIIHIYHUN aHATI3 KpOBI (IJI1 XBOPHUX, SIKI OTPUMYBAIH
[IBT - nepen moyatkoM Ta Ha 4 Tux., 12 Tiwxk. [IBT), 6GloXiMiuHMIT aHATI3 KPOBI,
IMYHOJIOTTYH1 IOCH1>KEHHSI XBOPUM, SIK1 JIIKYBaJIUCs 1HTEP(HEPOHOBMICHOIO CXEMOIO

(I®A nns Buznauenus tutpy ANA, AMA, ATIIO, ATTT), IUIP (Busasnennss PHK



HCV, BcTaHoBiIeHHs TEHOTUITY BipycCy), METOAM MAJii BCTAHOBJICHHS CTYIEHIO
¢16po3y mneuinku (¢pidOporect (METAVIR)). [Jlns koxHoro mnamieHta Oyio
po3paxoBaHo APRI Tta FIB-4, mokasHuku HecneuudiuHOi IMYHOPEaKTUBHOCTI,
AKTUBHOCTI 3aMaJIEHHs T4 €HJOT€HHO1 IHTOKCUKAIIII.

3 METOI0 BUBYEHHS Ta aHAI3y KIIHIYHUX, T€MATOJIOT1YHUX, OI0XIMIYHUX,
IMYHOJIOTTYHUX OCOOJIMBOCTEN Mepediry Ta IHTErpaTUBHUX MOKA3HUKIB, XBOPUX HA
XBI'C Oyno moauieHO Ha Tpynd Yy 3aJeXKHOCTI BIJ CTYNEHIO aKTUBHOCTI
(MiHIManbHa akTUBHICTBH — 210 0ci0, momipHa - 68, BUpaxeHa — 9) Ta BiJ] TEHOTUITY
Bipycy (1B — 150 ocif, 2 — 19, 3a — 102; y 16 ocib renotun He OyB BU3ZHAUYECHUN 200
HE BU3HAYABCH).

BceraHnoBneHo, 1110 MaiienTy rpymn 3 pi3HUMU T€HOTHITAMU 33 OUTBIIICTIO O3HAK
Oynu OAHOPIIHUMH, KPIM TOro, IO B OOCTE)XEHUX: 3 1B TCHOTHUIIOM 4YaCTillIe
3yCTplUajgucsi TelleaHriekTas3ii, BUIIUM OyB BMICT OUIKa y CHpOBATIl KpOBI,
HIOKIUMU — JTykHa pocdataza (JID) ta kpeatunin (p<0,05); 3 2 TEHOTUIIOM PiIIIE
3ycTpivyanachk remaToMmeraiis, He Oyio aHemii, OyB HkuuM kpeatuHin (p<0,05); 3
3a reHOTUIIOM BUIIMM OYB piBeHb 3arajibHOTO O11Ka (p<0,05).

JloBeneHo, 1m0 cepell OOCTEXEHUX 3 PIZHUMH CTYNEHSMU aKTHBHOCTI,
OUTBIIICTH MOKA3HMUKIB BIMOBIAAIO 3araibHIA rpymni. Aje y ocid 3 MIHIMaJbHOIO
aKTUBHICTIO piBeHb cerMeHTosiAepuux Heutpodinie Ta IIOE Oy BummmmM,
nimporuTiB Ta TpombouuTiB — HIKYEM (p<0,05). Cepen XBOpUX 3 MOMIPHOIO
AKTHBHICTIO BHIII 3HAYEHHS Majd BMICT TI'e€MOIVIOOIHY Ta CETrMEHTOSJICPHUX
HeuTpodiniB, HIWKYI —diimboruta Ta TpoMOormTu (p<0,05). YV mnamieHTiB 3
BUpakeHOr0 akTuBHICTIO Oynu Bumumu JIO, I'TTII Ta 3araneuuii 6imipyOiH, a
HUKYIUM — piBeHb TIroko3u (p<0,05).

VY 3aranphiii Tpyni xBopux Ha XBI'C mopiBHSHO 3 MPaKTUYHO 370POBUMH
ocob0aMu CIOCTEPIraquch BUII MOKA3HUKH: CHTPOIIi JICUKOIMTApHOI GopmMyiu;
iHaexkcn HecrenudiyHOi peakTUBHOCTI — KoedimieHT pesucteHTHOCTI (KP),
nimpountapuuit ingexc (bmimd), inaexc aneprizaii (IA) (p<0,05); HUAKY1 — 1HAEKC
criBBigHOMIEHHs: HedTpoduiiB 1 MoHouutiB ([CHM), iHaekc chiBBiIHOIIECHHS

eo3unodu1iB Ta aiMpouutie (ICEJT) (p<0,05). Takox Oynu 3MiHEH1 yc1 TOKa3HUKH



3amajieHHs: 3Hu3uIucA - cyMapHuii iHaekc 3anaieHus (CI3) 1 inaexe Kpedea (IK);
OiABALIMINCS -  JiM@ouuTapHo-rpanyinouutapauii  iwaexkc (IJIIN), iHzmexc
CIIBBIJHOIICHHSI JIEUKOIUTIB Ta MmBUAKOCTI ocimanHs eputpouuTis (IJI IIOE)
(p<0,05). V martiedTiB 3 2 T€HOTUIIOM criocTepiranocs Hiwkue 3HaueHHs CI3, 3 3a
reHOTUNOM — iHTerpasibHui mokasHuk TsokkocTi (ITIT), IJI IIOE Ta mokasznuk
inTokcukanii (I1I) (p<0,05). B ocib 3 MiHIMaIbHOIO aKTUBHICTIO 0YJIO BCTAHOBJICHO
BUII[I 3HAYEHHs TMOKA3HMKIB E€HJOTCHHOI i1HTOKcHKalii (iHaekc arpecii - larp,
reMaToJIoriyH1 nokasHuku iHTokcukauii - ['TII, TII); Hux4l 3HaUYeHHS y XBOPHUX 3
MOMIPHOIO aKTUBHICTIO - snepHuil 1iHAekc (SI), nedikouuTapHUil 1HIEKC
inTokcukanii (JIII), Tarp, I, a y marieHTiB 3 BUpa)X€HOK AaKTUBHICTIO - larp
(p<0,05).

JI1s1 BCTAaHOBJICHHS KIIIHIYHUX, T€MATOJIOTTYHUX, 010XIMIYHUX, aBTOIMYHHHUX
ocoOMBOCTEN Nepediry Ta iIHTerpaTUBHUX MOKa3HUKIB, xBopux Ha XBI'C 3anexHo
Bix cxemu [IBT Ha pi3HHMX eTanax JiikyBaHHs, OyJIo MOAUICHO Ha 4 Tpynu: 6a3ucHa
(matorenetnyHa Ta cumnTomatudHa; 131 ocoba), moasiitHa cxema [IBT (Iler-IdH
+ pubaBipuH, 84); nortpiiHa (IIEI-I®H + pubapipun + codocOysip, 25);
oesinTepdeponona (mpemnaparu npsmoi npotuBipycHoi aii (ITIITI), 47).

BceranoBneno, mo y XBOpHX Tepej] MOYaTKOM JiKyBaHHS, TOPIBHSIHO 31
3I0POBUMH,  CIOCTEpIrajgocss  3MEHIIEHHS  KUIBKOCTI ~ TpOMOOIIMTIB  Ta
CErMEHTOSICPHUX HEUTPOUTIB, a TAKOXK 30UIbIIIeHHS - JTiMpouuTi (p<0,05). ITicis
4 TWKHIB JTIIKYBaHHS B 00CTEXKECHUX, IO OTPUMYBAJIM MTOABIMHY 1 OTPiiHY Tepartiio
3MEHIINUIACh KUTBKICTh JIGWKOUUTIB, epuTpouunTiB Ta migsunimwiacs IIOE, a mpu
MOABIMHIA Tepamii - JOJATKOBO KUIbKICTH TpomboruTiB  (p<0,05). Ilpum
Bukopuctanui [IIIIIJ] gepe3 Micsib 3MEHIIMBCS JUIIE BMICT €pPUTPOIIUTIB Ta
30inpmmtachk HIOE, a Ha 12 THKHI BCTAHOBJICHO 3MEHIICHHS BMICTY TeMOTJIO0IHY
(p<0,05).

JloBeneHo, mo mepea MoYaTKOM JIIKYBaHHS y 3arajibHid BUOIPIl XBOpHUX Y
010XIMIYHOMY aHaJji31 KPOBi criocTepiranocs 30UIbIIEHHS KOHIICHTpallii OUTipyOiny,
aKTUBHOCTI anaHiHaminoTpaHcdepasu (AJIT), acnaprataminorpancdepazu (ACT)

(p<0,05). Ilicns yeTBepTOro THUXKHA JIKYBaHHS y XBOpHUX, 110 mepeOyBaiud Ha



NOJABIMHIA Ta NOTpiMHIA Tepamii 3MeHmunack aktuBHICTh AJIT, ACT, rama-
rnytamittpancnentyuaazu (I'T'TII) Ta nigBuimMiach KOHLEHTpAIlls 3arajbHOTO
outipy6Oiny 1 nyxHoi pocdarazu (JID) (p<0,05). Ha 12 TuxkHI y HUX MAI[IEHTIB
3HU3WINCH MOKa3HUKH 3araibHoro outipyoiny, AJIT, ACT, I'TTII, kpeatuniny, ane
nigBuumBea koedimient e Pitica (p<0,05). ¥V xBopux Ha Oe3iHTEpPEpOHOBIi
Tepamii micas 4 THXKHS 3MEHIIWJIACh KOHIIEHTpalisd 3arajibHOro OulipyOiHy,
aktuBHicTh AJIT, ACT, I'TTIIL, JI®, 36insmuBcs koedimient ae Pirica (p<0,05) 1
3JIMIITUBCS CTAJIMM JI0 3aKIHYCHHS JIIKyBaHHS.

3MIHM IHTEIPATHMBHUX TMOKAa3HMKIB y BCIX OOCTEKEHMX BKa3yBaJlM Ha
NPEBAIOBAHHS KIITHHHOTO IMYHITETYy, BUpa3HE 3alaliecHHs 3 TIePEeBaKaHHIM
ABTOIMYHHOTO KOMIIOHEHTY. Y XBOpPUX 3 IHTEP(EPOHOBMICHOIO TEpami€clo
MOKa3HUKH, 1110 BKa3yBAJIM HA JIOMIHYBaHHS KJIITUHHOTO IMYHITETY 30 UTBIITMINCS, a
Ha 12 TwkHI 3HM3WIKCA. [HACKCH, SIKI CBIAYMIM TMPO 3alajiecHHS aBTOIMYHHOTO
reHe3y 3aJuIIaIucs MiABUIISHUMH BECh TIEPio1 JTIKyBaHHS. Y 0Ci0, SIKi OTpUMYyBaJn
[T, nigBunyBanucs NOKa3HUKH, IO BKa3yBaju Ha MOCWICHHS 3amajeHHs Ha 4
THXKHI Ta IHTOKCUKAIIi10, CIPUYNHEHY aBTOIMYHHUM IPOIIECOM.

3 MeTOI BCTAaHOBJIEHHS KIIHIYHHUX, TIeMaTOJOTIYHUX, OIOXIMIYHHX
0coOJMBOCTEH Tepediry Ta IHTErpPAaTHBHUX TOKA3HUKIB, 3aJIe)KHO B CTYICHS
¢16po3y (F), mamienTiB Oyio moaiienHo Ha 5 rpym (3a pesyiasratamu Fibrotest
(METAVIR): FO (51 oco6a), F1 (43), F2 (90), F3 (24), F4 (79).

Byno BcTaHOBJIEHO MpsMi KOpEJAIiiHI 3B'SI3KM: MDK cTyrneHeM (ibpo3y 3a
METAVIR i FIB-4 (Fibrosis-4 Index for Liver Fibrosis; +0,229, p <0,05); FIB-4 i
APRI (AST to Platelet Ratio Index; +0,745, p <0,05) 1 TeHACHIIIFO 10 KOPEJISIIIi MIXK
F (METAVIR) i APRI (+0,635, p =0,085). CroctepiraBcs mpsiMuii 3B'I30K MK
BikoM, iHAekcom Macu Tina (IMT) Ta 3nauennsmu F (METAVIR) (BigmoBigHO
+0,372, p <0,05; +0,183, p <0,05), APRI (+0,215, p <0,05; +0,166, p <0,05), FIB-4
1((+0,657, p <0,05; +0,174, p <0,05).

Kuniniuna CUMITOMATHKA (HaOPSIKOBO-aCLIUTUYHU I CHUHJIPOM,
TeJleaHTieKTa3ii, 30 UIbIIICHHS CeJIe31HKN) MaJla MPsIMO MPOMOPIIHHY KOPEISAII 3

yciMa HeiHBa3UBHUMH MetojamMu oiiHku (iopo3y: Fibrotest (METAVIR)



(Biamosigno +0,211, +0,183, +0,277; p <0,05), APRI (+0,160, +0,133, +0,154; p
<0,05) Ta FIB-4 (+0,231, +0,154, +0,337; p <0,05), npsamuii ’'si30k OyB
BcraHoBneHut Mk F (METAVIR), FIB-4 1 acteHOoBereTaTUBHUM CHHAPOMOM
(BigmoBinuHo +0,155, +0,126; p <0,05), mix F (METAVIR), APRI 1 30i1b11eHHSIM
po3mipiB nevinku (+0,139, +0,130; p <0,05).

BcranoBineHo 00epHEHO NPOMOPLIMNHY KOPEIAIil0 MK 3HaueHHsMU F
(METAVIR), APRI, FIB-4 i piBaem TpomOouuTiB (BiamosigHo -0,164, -0,644, -
0,700; p <0,05); mixx APRI, FIB-4 1 kinbkicTto neikoruTis (-0,225, -0,291, p <0,05);
FIB-4 i kinbkicTio eputpouutis (-0,228, p <0,05). [IpsimMuii 3B'130K criocTepiraBcs
mix APRI, FIB-4 i IIOE (+ 0,159, + 0,308, p <0,05). JlaHi BCiX TpbOX METO/IIB
IPSIMO MPOTNOPLIIHO KOPETOBau 3 BMicToM 3arainbHoro 6utipyoiny(F (METAVIR)
+ 0,219; APRI + 0,261; FIB-4 + 0,248; p <0,05); F (METAVIR) maB 3BopoTHHI
3B's130K, a APRI, FIB-4 - npsamuii 3 AJIT (-0,230, + 0,737, + 0,247; p <0,05), ACT
(-0,125, + 0,891, + 0,531; p <0,05) i I'T'TII ((-0,113, + 0,396, + 0,149; p <0,05).
Takox pesynbrat F (METAVIR) manu npsmy kopensitiro 3 JIO(+ 0,283, p <0,05),
F (METAVIR), FIB-4 - 3 koedirientom ae Pirica (+ 0,302, + 0,345; p <0,05).

[Tpsimo miponopiiitauii 3B8'130k Oyno BcranoBineHo Mk F (METAVIR) 1 ITIT
(+ 0,189, p <0,05), T INOE (+ 0,188, p <0,05) 1 mixx FIB-4 ta IIIT (+ 0,187, p
<0,05). OGepHeHo mpomnopiiiHuil kKopensiiaui 38'130k - Mibk F (METAVIR) 1
iHaexkcoMm imyHopeaktusHocTi (IIP) (-0,204, p <0,05), ICHM (-0,131, p <0,05),
ICJIM (-0,206, p <0,05); mixx APRI i eatpomieto neitkorutapuoi popmynu (-0,145,
p <0,05), larp; mixx FIB-4 1 IIP (-0,110, p <0,05).

Konnenrpariis 'an-9 Gyna Bu3nadeHa y 88 oci6: yci XxBopi Oynu MoauIeHi, y
3aJIeKHOCT1 BiJl OTPUMYBAHOTO JIIKyBaHHS, Ha 3 rpynu: Oa3ucHa Teparis
(maroreneTnuna Ta cumnromaruuna) — 20 ocio, Iler-I®H y mnoegnanni 3
pubaBipuHoM — 24 ocoOu, BenmartacBip 3 codocOyBipom — 24 ocobu. Takox
KiTbKicTh ['an-9 Bu3navanach y 20 mpakTUYHO 3J0POBUX OCIO (TpyIia MOPiBHSHHSA).

[ndikoBani Bipycom renatuty C Manu BUIIHUKA piBeHb ['an-9, mopiBHIHO 31
3nopoBuMu (p <0,05). Bukopuctanns y nikyBanHi [ler-I®H ta pubaBipuny 3Ha4HO

30uTblIyBalio BMICT JiekTUHY Yy xBopux Ha XBI'C (p <0,05). Cnocrepiranach



TEHJEHIIs A0 3MEHIIEeHHs KuibkocTi [an-9 mig BrumBoM codocOyBipy Ta
BeJnaTacBipy, nmopisHsHO 3 xBopumu 6e3 [IBT (p=0,073).

BcranoBneno, mo migBuIleHHS KoHIEHTpamii ['an-9 kopemtoBano 13
3oubmenHsM nokasuukiB F (METAVIR; +0,550; p <0,05), APRI (+0,505; p <0,05),
FIB-4 (+0,448; p <0,05), koedimienTom ne Pirica (+0,448, p <0,05) Ta 3MEHIIIEHHSIM
Ku1bKOCTI TpomOouwmTiB (-0,531, p <0,05), 110 AOBOAUTH JOILIBHICTh BUSHAYCHHS
KUTBKOCTI JIEKTHHY Y cupoBaTili KpoBi xBopux Ha XBI'C niist BctanoBienHs (pi10po3y
nevinku ta [TKH.

OGepHeno mnpomnopiiiiiHa kopensiiss Mk BmicTtom [an-9 Ha 4-oMy THXK.
iHTepeponosmicuoi I[IBT Tta I nHa 12-omy (-0,424, p <0,05) nosBomsie
IPOrHO3YBaTH BUPA3HICTh 3alalibHOI BIAMOBIA1 opraHizMy y xBopux Ha XBI'C nia
qac JIIKyBaHHS.

JoBeneno, mo mnpu koHueHtpamnii [an-9 Bume 8360 nr/nm Ha 4 THK.
iHTepheponoBmicHoi TIBT icHye BHcOka WMOBIPHICTH PO3BUTKY aBTOIMYHHHX
IpOIECiB, IO MIATBEPIKYETHCA BHUSBICHHSAM [O3UTUBHUX aHTHUHYKJIEAPHUX
antutin (ANA) Ha 12 Tk. (uymmuBicts (Se) — 75,0%, cnemudiuHicts (Sp) —
68,7%). Y narieHTiB, siki He oTpumyBanu [IBT, npu nokazunuky ['an-9 Bume 3929
TII/MJI MOYKHA TIPOTHO3YBATH HAsIBHICTH 1Mpo3y nedinku (Se — 75,0 %, Sp — 81,2 %),
a Buine 4829 nr/mi - cieHomeranio (Se — 100,0 %, Sp — 88,9 %).

KiarouoBi caoBa: xpoHiunuii BipycHuil rematut C, remMaToNIOTiuHi
MMOKa3HUKH, O10XIMIYHI TTOKa3HUKH, KJIiHIKa, AlarHOoCTHKA, (iOpo3 neuinku, Fib-4,
TAICKTHH-Y, IHTErPaTUBHI TOKA3HUKU HECTIeU(IIHOT peaKTUBHOCTI, 3alaJICHHS Ta

€HJIOTEHHOT IHTOKCHKAITii, MPOTUBIpYCHA Teparisl.



SUMMARY

Lishnevska A. H. Clinical, laboratory and immunological changes in viral
hepatitis C, depending on the degree of liver fibrosis and treatment. - Qualifying
scientific work as a manuscript.

The dissertation for obtaining a scientific degree of the doctor of philosophy
on a specialty 222 "Medicine". - Sumy State University, Sumy, 2021.

The dissertation contains a new approach to solving the scientific problem,
diagnosis of chronic viral hepatitis C and involves determining the concentration of
galectin-9 (Gal-9) in the serum of patients to determine the severity of liver fibrosis,
the degree of inflammation, cirrhosis and splenomegaly, predicting the development
of autoimmune disorders. The expediency of calculating the indicators of
nonspecific immunoreactivity, inflammation and endogenous intoxication before
starting antiviral therapy (AVT) and during treatment to determine the autoimmune
component of inflammation and the severity of the response of the cellular immune
system has been proved. The calculation of non-invasive markers of liver fibrosis is
reasoned not only in order to establish the probability of liver fibrosis, but also to
assess its degree. The expediency of determination of Gal-9 in the serum of patients
with chronic hepatitis C infection in order to establish cirrhosis of the liver and
splenomegaly, detection of hepatocellular insufficiency, predicting the development
of autoimmune processes in patients receiving interferon-containing therapy is
proved.

In order to improve the diagnostics of cirrhosis, prediction of immunological
disorders in chronic viral hepatitis C based on the study of clinical, hematological,
biochemical, integrative features depending on the regimen of antiviral therapy and
galectin-9 concentration, patients were included in the study under the following
conditions: the presence of chronic hepatitis C infection confirmed by PCR
(qualitative). Patients were not included in the study in the presence of comorbidities
in the stage of exacerbation and / or decompensation, acute and chronic infectious
diseases of other etiologies, cancer and autoimmune diseases, in the case of

established alcohol and drug addiction. All patients examined by us signed informed



voluntary consent for diagnostics and treatment (form Ne 003-60). Examination and
treatment of infected persons was carried out in accordance with the Order of the
Ministry of Health of Ukraine No729 "On approval and implementation of medical
and technological documents for standardization of medical care for viral hepatitis
C" from 18.07.2016 and recommendations of the European Association for the
Study of the Liver (EASL) 2016 and 2018.

The study was conducted in four stages. The first stage was devoted to the
study of clinical, hematological, biochemical, immunological features of
chronic hepatitis C infection, calculation of integrative indicators and comparison
of data in groups with different genotypes of the virus and degrees of activity. The
second stage consisted of comparing clinical, laboratory and integrative parameters
in patients with different treatment regimens and at different stages of therapy
(before the beginning, 4th week, 12th week). In the third stage, correlations between
the data obtained and the degree of liver fibrosis F (METAVIR), as well as indicative
non-invasive methods for the diagnosis of fibrosis (APRI, FIB-4) were studied. At
the fourth stage, the concentration of Gal-9 was determined in patients, and its
dependence on laboratory and integrative parameters, treatment regimen, and liver
fibrosis was established.

In the first three stages, 287 patients with chronic viral hepatitis C and 55
practically healthy individuals who underwent preventive medical examination at
the University Clinic of SSU were examined. In the fourth stage, the concentration
of galectin-9 was determined in 68 infected and 20 people from the comparison
group. All groups were representative by age and sex.

All patients underwent physical examination, study of the clinical picture of
the disease, clinical blood test (for patients receiving AVT - before it and in the 4th
week, 12th week of AVT), biochemical blood test, immunological examination in
patients treated with interferon-containing regimen (ELISA to determine the titer of
ANA, AMA, ATPO, Anti-Tg Ab), PCR (HCV RNA detection, determining the

genotype of the virus), methods for determining the degree of liver fibrosis (fibrotest



(METAVIR)). APRI and FIB-4, indicators of non-specific immunoreactivity,
inflammation activity and endogenous intoxication were calculated for each patient.

In order to study and analyze clinical, hematological, biochemical,
iImmunological features of the course and integrative indicators, patients with
chronic viral hepatitis C were divided into groups depending on the degree of
activity (minimum activity - 210 people, moderate - 68, severe - 9) and the genotype
of the virus (1b - 150 people, 2 - 19, 3a - 102; in 16 people the genotype was not
determined or was not determined).

It was found that patients of groups with different genotypes were
homogeneous on most traits, moreover, in the examined patients: telangiectasias
were more common with genotype 1b, as well as serum protein content was higher,
alkaline phosphatase (ALP) and creatinine (p <0.05) were lower; hepatomegaly was
less common with genotype 2, there was no anemia, creatinine was lower (p <0.05);
with genotype 3a, the level of total protein was higher (p <0.05).

It is proved that among the examined patients with different degrees of
activity, most of the indicators corresponded to the general group. However, in
individuals with minimal activity, the level of segmental neutrophils and ESR was
higher, lymphocytes and platelets - lower (p <0.05). Among patients with moderate
activity, the content of hemoglobin and segmental neutrophils was higher,
lymphocytes and platelets were lower (p <0.05). Patients with severe activity had
higher ALP, GGTP and total bilirubin, and lower glucose levels (p <0.05).

In the general group of patients with chronic viral hepatitis C compared to
almost healthy individuals, such higher rates were observed: entropy of leukocyte
formula; indices of nonspecific reactivity — resistance coefficient (CR), lymphocyte
index (liympn), allergy index (I1A) (p <0,05); and such lower as neutrophil-monocytes
ratio (NMR), eosinophils-lymphocytes ratio (ELR) (p <0,05). All indicators of
inflammation were also changed: the total inflammation index (TII) and the Krebs
index (KI) decreased; lymphocyte-granulocyte index (ILG), index of leukocyte and
ESR ratio (ILESR) (p <0.05) increased. In patients with genotype 2, lower values of
TII were observed, with genotype 3a - integrated severity index (ISI), ILESR and



intoxication index (I1) (p <0.05). In persons with minimal activity, higher values of
indicators of endogenous intoxication (aggression index - agrl, hematological index
of intoxication - HII, I1) were found; lower values were found in patients with
moderate activity - nuclear index (NI), leukocyte intoxication index (LI1), agrl, II,
and in patients with severe activity - agrl (p <0.05).

To establish the clinical, hematological, biochemical, autoimmune features of
the course and integrative indicators the patients with chronic viral hepatitis C were
divided into 4 groups, depending on the AVT regimen at different stages of
treatment: basic (pathogenetic and symptomatic; 131 individuals), dual AVT
regimen (PEG-IFN + ribavirin, 84); triple (PEG-IFN + ribavirin + sofosbuvir, 25);
interferon-free (drugs of direct antiviral action (DDAA), 47).

It was found that in patients before treatment, compared with healthy people,
there was a decrease in the number of platelets and segmental neutrophils, as well
as an increase in lymphocytes (p <0.05). After 4 weeks of treatment, the number of
leukocytes and erythrocytes decreased and the ESR increased in the examined
patients receiving double and triple therapy. And the number of platelets increased
additionally in double therapy (p <0.05). With the use of DDAA in a month only the
content of erythrocytes decreased and ESR increased, and at the 12th week a
decrease in hemoglobin was found (p <0.05).

It was proved that before the start of treatment in the general sample of
patients, there was an increase in bilirubin, alanine aminotransferase (ALT),
aspartate aminotransferase (AST) (p <0,05) in the biochemical analysis of blood.
After the fourth week of treatment, ALT, AST, Gamma-glutamyl transpeptidase
(GGTP) activity decreased, and the concentration of total bilirubin and alkaline
phosphatase (AP) increased (p <0.05) in patients with double and triple therapy. At
week 12, these patients had decreased total bilirubin, ALT, AST, GGTP, creatinine,
but increased ALT/AST ratio (p <0.05). In patients on interferon-free therapy after
4 weeks, the concentration of total bilirubin, the activity of ALT, AST, GGTP, APh
decreased, ALT/AST ratio increased (p <0.05) and remained stable until the end of

treatment.



Changes in integrative indexes in all examined patients indicated the
prevalence of cellular immunity, severe inflammation with a predominance of the
autoimmune component. In patients with interferon-containing therapy, the indexes
of the dominance of cellular immunity increased, and at 12th week they decreased.
Indices of autoimmune inflammation remained elevated throughout treatment.
Individuals receiving DDAA had increased rates of inflammation at 4th week and
intoxication caused by autoimmune processes.

In order to establish clinical, hematological, biochemical features of the
course and integrative indicators, patients were divided into 5 groups, depending on
the degree of fibrosis (F) (according to Fibrotest (METAVIR): FO (51 people), F1
(43), F2 (90), F3 (24), F4 (79).

Direct correlations were found: between the degree of fibrosis according to
METAVIR and FIB-4 (Fibrosis-4 Index for Liver Fibrosis; +0.229, p <0.05); FIB-4
and APRI (AST to Platelet Ratio Index; +0.745, p <0.05) and a tendency to correlate
between F (METAVIR) and APRI (+0.635, p = 0.085). There was a direct
connection between age, body mass index (BMI) and values of F (METAVIR)
(respectively +0.372, p <0.05; +0.183, p <0.05), APRI (+0.215, p <0,05; +0.166, p
<0.05), FIB-4 and (+0.657, p <0.05; +0.174, p <0.05).

Clinical symptoms (telangiectasia, splenic enlargement) had a directly
proportional correlation with all non-invasive methods of fibrosis assessment:
Fibrotest (METAVIR) (respectively +0.211, +0.183, +0.277; p <0.05), APRI
(+0.160) , +0.133, +0.154; p <0.05) and FIB-4 (+0.231, +0.154, +0.337; p <0.05),
direct link was established between F (METAVIR), FIB-4 and asthenovegetative
syndrome (respectively +0,155, +0,126; p <0,05), between F (METAVIR), APRI
and increase in liver size (+0,139, +0,130; p <0,05).

An inversely proportional correlation was found between the values of F
(METAVIR), APRI, FIB-4 and the level of platelets (respectively -0.164, -0.644, -
0.700; p <0.05); between APRI, FIB-4 and the number of leukocytes (-0.225, -0.291,
p <0.05); FIB-4 and the number of erythrocytes (-0.228, p <0,05). A direct
relationship was observed between APRI, FIB-4 and ESR (+ 0.159, + 0.308, p



<0.05). Data from all three methods were directly proportionally correlated with the
content of total bilirubin (F (METAVIR) + 0.219; APRI + 0.261; FIB-4 + 0.248; p
<0.05); F (METAVIR) had feedback, and APRI, FIB-4 - direct with ALT (-0.230, +
0.737, + 0.247; p <0.05), AST (-0.125, + 0.891, + 0.531; p < 0.05) and GGTP (-
0.113, + 0.396, + 0.149; p <0.05). Also, the results of F (METAVIR) had a direct
correlation with AP (+ 0.283, p <0.05), F (METAVIR), FIB-4 - with ALT/AST ratio
(+0.302, + 0.345; p <0.05).

A directly proportional relationship was found between F (METAVIR) and
ISI (+ 0.189, p <0.05), ILESR (+ 0.188, p <0.05) and between FIB-4 and ISI (+
0.187, p < 0.05). Inversely proportional correlation between F (METAVIR) and
immunoreactivity index (IR) (-0.204, p <0.05), NLR (-0.131, p <0.05), LMR (-
0.206, p <0, 05); between APRI and entropy of leukocyte formula (-0.145, p <0.05),
agrl; between FIB-4 and IR (-0.110, p <0.05).

The concentration of Gal-9 was determined in 88 people: all patients were
divided into 3 groups, depending on the treatment: basic therapy (pathogenetic and
symptomatic) - 20 people, Peg-IFN in combination with ribavirin - 24 people,
velpatasvir with sofosbuvir - 24 people. Also, the amount of Gal-9 was determined
in 20 healthy individuals (comparison group).

Infected with hepatitis C virus had higher levels of Gal-9 compared with
healthy ones (p <0.05). The use of PEG-IFN and ribavirin in the treatment
significantly increased the lectin content in patients with chronic viral hepatitis C (p
<0.05). There was a tendency to decrease of Gal-9 under the influence of sofosbuvir
and velpatasvir, compared with patients without AVT (p = 0.073).

It was found that the increase in the concentration of Gal-9 correlated with an
increase in F (METAVIR; +0.550; p <0.05), APRI (+0.505; p <0.05), FIB-4
(+0.448; p <0.05), ALT/AST ratio (+0.448, p <0.05) and a decrease in platelet count
(-0.531, p <0.05), which proves the feasibility of determining the amount of lectin
in the serum of patients with chronic viral hepatitis C for liver fibrosis and

hepatocellular insufficiency.



Inversely proportional correlation between the content of Gal-9 at the 4th
week of interferon-containing AVT and NI at the 12th week (-0.424, p <0.05) allows
to predict the severity of the inflammatory response in patients with chronic viral
hepatitis C during treatment.

It is proved that at the concentration of Gal-9 above 8360 pg/ | at the 4th week
of interferon-containing AVT there is a high probability of autoimmune processes,
which is confirmed by the detection of positive antinuclear antibodies (ANA) at 12th
week (sensitivity (Se) - 75.0%, specificity (Sp) - 68.7%). In patients who did not
receive AVT, with a Gal-9 above 3929 pg / ml, it is possible to predict the presence
of liver cirrhosis (Se - 75.0%, Sp - 81.2%), and above 4829 pg / ml - splenomegaly
- 100.0%, Sp - 88.9%).

Keywords: chronic viral hepatitis C, hematological parameters, biochemical
parameters, clinic, diagnosis, liver fibrosis, Fib-4, galectin-9, integrative indicators
of nonspecific reactivity, inflammation and endogenous intoxication, antiviral
therapy.
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