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SANTRUMPOS

Anti-HCV  — Antikiinai prie$ hepatito C virusa

CDA — Ligy analizés centras (angl. Center for Disease Analysis)
DAA — Tiesioginio veikimo antivirusiniai vaistai (angl. Direct-acting
antiviral agents)

Dél mirties ir nejgalumo prarasti gyvenimo metai (angl.
disability-adjusted life years)

F — Kepeny fibrozé

DALYs

GSRS — Virskinimo trakto simptomy vertinimo klausimynas (angl.
Gastrointestinal symptom rating scale questionnaire)

GT — Hepatito C viruso genotipas

HBV — Hepatito B virusas

HCV — Hepatito C virusas

HCV-RNR - Hepatito C viruso ribonukleino rtigstis

H. pylori — Helicobacter pylori bakterija

HP — Helicobacter pylori bakterija

IgG — Imuniglobulino G antikiinai

JAV — Jungtinés Amerikos Valstijos

LSMU — Lietuvos sveikatos moksly universitetas

LSMUL — Lietuvos sveikatos moksly universiteto ligoning

MALT — Marginalinés zonos limfoma

PI — Pasikliautinasis intervalas

PSO — Pasaulio sveikatos organizacija

SN — Standartinis nuokrypis

SVR — Stabilus virusinis atsakas (angl. Sustained Virological
Response)

SS — Sansy santykis

VKPP — Vidutinis kasmetinis procentinis pokytis

yA\Y — Zmogaus imunodeficito virusas



IVADAS

Didelé dalis virSkinimo trakto ligy yra susijusios su mikroorganizmais.
Helicobacter pylori (H. pylori) yra viena 1§ labiausiai tarp Zzmoniy paplitusiy
bakterijy. Ji kolonizuoja apie pusés pasaulio gyventojy skrandZio gleivine
[1,2]. H. pylori reiksSmg lemia ne tik didelis jos paplitimas, bet ir jvairiapusis-
kas poveikis zmoniy sveikatai. Nuo bakterijos atradimo 1982 metais atlikta
daugybé moksliniy tyrimy, jrodanciy jos rysj su skrandzio ir dvylikapirstés
zarnos opalige, gastritu, skrandzio véziu, marginalinés zonos (MALT) limfo-
ma ir kitomis virSkinimo sistemos bei kity organy ligomis, salygojanc¢iomis
didele ekonoming nasta viso pasaulio valstybiy sveikatos prieziliros siste-
moms [3-5]. Tarptautiné vézio tyrimy agenttra (angl. /nternational Agency
for Research on Cancer) priskyré H. pylori 1-os grupés kancerogenams dél
epidemiologiniais tyrimais jrodyto stipraus rysio su skrandZio véziu [6]. Sis
veézys yra labai paplites ir Lietuvoje [7].

H. pylori infekcijos paplitimas labai skiriasi priklausomai nuo geografinés
vietoveés, amziaus, socialinés ir ekonominés padéties [8,9]. Hooi su bendraau-
toriais atlikta sisteminé apzvalga ir metaanalizé nustaté, kad H. pylori papliti-
mas svyravo nuo 70,1 proc. Afrikoje, 69,4 proc. Piety Amerikoje ir 66,6 proc.
Vakary Azijoje iki 37,1 proc. Siaurés Amerikoje, 34,3 proc. Vakary Europoje
ir 24,4 proc. Okeanijoje [10]. Europoje atlikty tyrimy duomenimis, Siaurés
ir Vakary Europos gyventojai yra reciau uzsikréte H. pylori nei Piety ir Ryty
Europos gyventojai [11]. Lietuvos bendroje populiacijoje iki Siol nebuvo at-
likta pakankamos apimties H. pylori paplitimo tyrimo [12]. Seniai atliktuose
tyrimuose H. pylori buvo nustatyta 36 proc. tirty vaiky [13] ir 70 proc. vy-
resniy nei 55 mety pacienty, kuriems pasireiské dispepsijos simptomai [ 14].

Pastaraisiais deSimtmeciais H. pylori paplitimas maz¢ja daugelyje pasau-
lio Saliy. Li su bendraautoriais atliktos sisteminés apzvalgos ir metaanalizés
duomenimis, pasaulio gyventojy uzsikrétimas Sia bakterija sumazéjo nuo
58,2 proc. 1980-1990 mety laikotarpiu iki 43,1 proc. 2011-2022 mety laiko-
tarpiu [1]. Nepaisant mazéjimo tendencijy, H. pylori paplitimas islieka dide-
lis ir kelia grésmg visuomenés sveikatai [15].

Uzsikrétimo H. pylori bakterija keliai néra tiksliai nustatyti, tac¢iau ma-
noma, kad dazniausias yra oralinis-oralinis ir fekalinis-oralinis kelias [3,8].
Dazniausiai uzsikreciama vaikystéje Seimos aplinkoje [16]. Vaikai, gyvenan-
tys skurdesnése Seimose, turintys broliy ir sesery, su kuriais dalijasi kamba-
riu ar lova, gyvenantys aplinkoje, kur blogos sanitarinés-higieninés salygos,
yra labiau linke¢ uzsikrésti H. pylori bakterija [17,18]. Perdavimas i§ Zmogaus
zmogui yra pagrindinis uzsikrétimo biidas iSsivysciusiose Salyse [3]. Besivys-
tanCiose Salyse, kur yra blogesnés sanitarinés-higieninés sglygos, netinkamai



valomos nuotekos ir prasta geriamo vandens kokybé, yra didesné tikimybe
uzsikresti bakterija per vandenj ir maistg [17,19].

Pastaruoju metu daug démesio skiriama H. pylori iSnaikinimui, kaip vie-
nai skrandzio vézio rizikos mazinimo strategijy, taciau iskyla infekcijos atsi-
naujinimo problema [20]. Infekcija gali atsinaujinti d¢l nepakankamo 1Sgydy-
mo arba pakartotino uzsikrétimo. Pakartotinio uzsikrétimo Saltiniais gali buti
aplinkos veiksniai, pavyzdZiui, uZterStas geriamas vanduo, uZsikréte Seimos
nariai arba nesaugios medicininés procediros [20].

Naujausiy tyrimy duomenimis, virusinis hepatitas C islieka vienu svar-
biausiy i8stukiy pasaulio valstybiy visuomenés sveikatai [21]. Apie 50 mili-
jony planetos gyventojy yra uzsikréte hepatito C virusu (HCV). 2015-2020
mety laikotarpiu 7,5 milijonai gyventojy uzsikréte HCV, 8,7 milijonai buvo
i8gydyti ir 5,5 milijonai mir¢ [22]. DaZniausia mirties prieZastis — kepeny
ciroz¢ ir kepeny lasteliy vézys. Infekuotumas HCV padidina kepeny lasteliy
vézio rizika iki 20 karty ir iSlieka svarbia kepeny vézio priezastimi visame pa-
saulyje [23]. HCV infekcija yra pagrindiné kepeny transplantacijos priezastis
[24]. Europos ligy prevencijos ir kontrolés centro duomenimis, Europos Sa-
jungoje yra 2,4 milijonai gyventojy, uzsikrétusiy letine HCV infekcija, kurios
paplitimas 2019 metais buvo 0,5 proc. ir svyravo nuo 0,27 proc. Vakary Eu-
ropoje iki 0,88 proc. Ryty Europoje [25,26].

Iki nacionalinés hepatito C patikros programos jvedimo 2022 metais Lie-
tuvoje nebuvo reprezentatyviy populiaciniy duomeny apie HCV paplitima
[27]. Pirmg kartg antiktiny prie§ HCV (anti-HCV) daznj Lietuvos gyvento-
ju kraujo serume bandyta jvertinti 2010 metais, kai penkiuose didziuosiuose
Lietuvos miestuose prie prekybos centry buvo atliktas 1528 anoniminiy sava-
noriy tyrimas [28]. Nustatytas anti-HCV paplitimas (2,78 proc.) tikétina buvo
per didelis, nes asmenys, turintys hepatito C rizikos veiksniy, gal¢jo aktyviau
dalyvauti nemokamuose anoniminiuose kraujo tyrimuose. Lietuvoje taip pat
stokojama duomeny apie iminius uzsikrétimo HCV atvejus ir galimus uZzsi-
krétimo kelius [29]. Taigi epidemiologiné hepatito C situacija Lietuvoje yra
nepakankamai jvertinta.

Pastaraisiais deSimtmeciais HCV perdavimo keliai keitési d¢l sveikatos
prieziliros pazangos, visuomenés sveikatos iniciatyvy ir socialiniy veiksniy
[30]. Tki 1993 mety, kai buvo pradéta kraujo patikra dél HCV, daugelis Zzmo-
niy uzsikrété virusu, kai jiems buvo perpiltas uzkréstas kraujas ir jo kom-
ponentai arba atliktos nesaugios invazinés medicininés procediiros [31,32].
Dabartiniu metu Svirk§¢iamyjy narkotiky vartojimas tapo dominuojanciu
HCV perdavimo budu [33]. Lietuvoje truksta duomeny apie rizikos grupéms
priklausan¢iy zmoniy, tai yra Svirk§¢iamyjy narkotiky vartotojy, uzsikrétu-
siyjy Zmogaus imunodeficito virusu (ZIV), kaliniy, infekuotuma HCV. Tokia
informacija biitina, norint uzkirsti kelig HCV infekcijos plitimui.
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Zmonés, uzsikréte HCV, daZnai nejaudia jokiy simptomy iki vélyvosios
ligos stadijos, tai yra kepeny cirozés ar kepeny lasteliy vézio iSsivystymo
[34,35]. PSO duomenimis, 2022 metais tik 36,4 proc. Zzmoniy, uzsikrétusiy
HCYV, liga buvo diagnozuota, o 20 proc. uzsikrétusiyjy buvo gydomi [21].

2016 m. 69-0ji Pasaulio sveikatos asambléja patvirtino PSO iSkeltg ambi-
cingg tikslg iki 2030 m. pasalinti hepatitg C, kaip grésme¢ visuomenés sveika-
tai, siekiant 80 proc. sumazinti naujy létiniy hepatito C atvejy skaiciy, 65 proc.
sumazinti mirtinguma, susijusj su HCV infekcija, iki 90 proc. padidinti diag-
nozuoty ir iki 80 proc. gydomy HCV uzsikrétusiy pacienty skaiciy, palyginti
su 2015 mety atitinkamais rodikliais [36]. PSO tikslai tapo pasiekiami pradé-
jus taikyti tiesioginio veikimo antivirusinius vaistus (angl. direct-acting anti-
viral, DAA). Sie vaistai pasizymi dideliu veiksmingumu (i§gyja apie 98 proc.
pacienty), turi maziau Salutiniy poveikiy, juos paprasciau taikyti, palyginti su
ankstesniu gydymu interferonu [37,38]. Pradéjus gydyma ankstyvose ligos
nustatytas anksc¢iau pradéto gydymo ekonominis efektyvumas, palyginti su
gydymo atid¢jimu, kol liga pasieks pazengusias stadijas [39,40].

Hepatito C patikros programos atliecka svarby vaidmenj nustatant uzsi-
krétusius besimptomius asmenis, kol jiems neatsirado toli paZzengusiy kom-
plikacijy. Valstybés taiko jvairias hepatito C patikros strategijas, tokias kaip
masiné gyventojy patikra arba tiksliné specifiniy populiacijy, turin¢iy didele
rizikg uzsikrésti HCV, patikra. Vis dar diskutuojama, kuri i$ Siy strategijy
yra tinkamesné ir ekonomiskai efektyvesné [41—43]. Naujausi epidemiologi-
niai duomenys yra bitini siekiant sukurti nacionaling hepatito C eliminavimo
strategija Lietuvoje ir pasiekti PSO tikslus iki 2030 m.

Mokslinis darbo naujumas

Atliekant §j disertacinj darba, pirma kartg nustatytas antikiiny pries H. py-
lori bakterijg paplitimas reprezentatyvioje populiacingje suaugusiy Kauno
miesto gyventojy imtyje ir paplitimo rysiai su socialiniais ir demografiniais
veiksniais. [vertinta, kuri tiriamyjy dalis vartojo vaistus H. pylori bakterijai
iSnaikinti. Taip pat jvertinti uzsikrétimo H. pylori bakterija pokyc¢iai LSMU
studenty populiacijoje per 25 metus. Nustatytas HCV paplitimas tarp sergan-
¢iy letinémis kepeny ligomis pacienty. Atlikus atvejo ir kontrolés tyrimg, nu-
statyti galimi uzsikrétimo HCV keliai. ISanalizavus pirmy hepatito C patikros
mety duomenis, jvertintas HCV antikiiny paplitimas tarp Lietuvos gyvento-
Ju, gimusiy 1945-1994 metais, ir rizikos grupés asmeny, tai yra vartojanciy
Svirk§Ciamuosius narkotikus ar uzsikrétusiy zmogaus imunodeficito virusu
(ZIV). Pritaikius Lietuvos situacijai adaptuota Markovo modelj, jvertintos
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hepatito C eliminavimo galimybés ir nustatyta, kiek biity iSvengta hepatito C
komplikacijy, pasiekus PSO iskeltus tikslus.

Darbo praktiné reik§mé

Duomenys apie uzsikrétimo H. pylori bakterija ir HCV daznj bei tikéti-
nus uzsikrétimo kelius gali biiti panaudoti planuojant prevencines priemones.
Klaipédos Jirininky sveikatos priezitiros centre atlikto anti-HCV paplitimo
tyrimo duomenys buvo panaudoti pagrindziant nacionalinés hepatito C pa-
tikros buitinybe¢, numatant tiriamuosius kontingentus ir organizuojant patikros
vykdyma pirminés sveikatos priezitiros centruose. Atlikus skirtingy situacijy
modeliavimg Markovo modeliu, nustatyta, kaip tobulinti hepatito C patikros
programos vykdyma Lietuvoje, tai yra kiek gyventojy kasmet reikéty pa-
tikrinti del uzsikrétimo HCV ir kiek gydyti, kad bty pasiekti PSO iSkelti
hepatito C eliminavimo tikslai.

Autorés indélis

Autor¢ dalyvavo Kauno miesto gyventojy epidemiologiniame tyrime ,,L.é-
tinés ligos ir jy rizikos veiksniai suaugusiy zmoniy populiacijoje®, teiké pa-
raiSka LSMU Mokslo fondui ir gavo finansavimg atlikti antikiiny prie§ H. py-
lori tyrimg. Ji dalyvavo tiriant LSMU studentus dél uzsikrétimo H. pylori,
suvedé ankety duomenis | kompiuterj ir atliko jy statisting analizg. Autoré
perzitrejo LSMU ligoninés Kauno kliniky pacienty, sirgusiy kepeny ciroze,
kepeny lasteliy veéziu ir patyrusiy kepeny transplantacija, medicining doku-
mentacijg, siekdama nustatyti $iy sveikatos sutrikimy rysj su HCV. Autoré
suplanavo atvejo ir kontrolés tyrima Klaipédos Jiirininky sveikatos prieziiros
centre apie galimus uzsikrétimo hepatito C virusu kelius, parengé klausimy-
na, telefonu apklausé atvejo ir kontrolés grupés pacientus, suvedé duomenis
1 kompiuterj ir atliko jy analizg. Autore atliko hepatito C patikros programos
pirmy mety duomeny analiz¢. Kartu su Ligy analizés centro (angl. Center
for Disease Analysis Foundation, CDA) i$ Jungtiniy Amerikos Valstijy (JAV)
mokslininkais ji atliko galimybiy pasiekti PSO iSkeltus hepatito C eliminavi-
mo tikslus Lietuvoje tyrima, taitkydama Markovo ligos progresavimo modelj.
Autoré pristaté tyrimo rezultatus nacionalinése ir tarptautinése konferencijo-
se, kartu su bendraautoriais rengé publikacijas citavimo indeksg turintiems
mokslo Zurnalams ir parengé¢ disertacinj darbg.
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DARBO TIKSLAS IR UZDAVINIAI

Tikslas: nustatyti antiktiny pries H. pylori bakterija ir HCV paplitima tarp
Lietuvos gyventojy, uzsikrétimo rizikos veiksnius ir jvertinti HCV eliminavi-
mo iki 2030 mety galimybes Lietuvoje.

Uzdaviniai:

1.

Nustatyti antikiny prie§ H. pylori paplitimg tarp Kauno miesto
25-64 m. gyventojy ir Lietuvos sveikatos moksly universiteto studenty
bei rySius su nusiskundimais vir§kinimo trakto veikla.

Ivertinti Lietuvos gyventojy mirtingumg nuo HCV sukelty ligy 2001—
2020 metais ir nustatyti HCV paplitima tarp serganciyjy létinémis ke-
peny ligomis.

. Nustatyti antikiiny pries HCV paplitimg tarp Klaipédos Jurininky svei-

katos prieziiiros centro pacienty ir uzsikrétimo HCV rizikos veiksnius.

. Remiantis pirmyjy atrankinés patikros mety duomenimis (2022 mety

geguze — 2023 mety balandis), jvertinti antikiiny prie§ HCV paplitimg
tarp Lietuvos gyventojy, gimusiy 1945-1994 metais, ir rizikos grupés
asmeny.

. Nustatyti Pasaulio sveikatos organizacijos iSkelty hepatito C eliminavi-

mo iki 2030 mety tiksly pasiekimo galimybes Lietuvoje.
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1. LITERATUROS APZVALGA

1.1. Helicobacter pylori bakterijos paplitimo poky¢iai ir rizikos veiksniai

Helicobacter pylori (H. pylori) yra gramneigiama, mikroaerofiling, spira-
lés formos bakterija, kolonizuojanti skrandzio gleiving. J3 1982 metais at-
rado R. Warren ir B. Marshall [44]. Kol nebuvo atrasta H. pylori bakterija,
deél rugscios aplinkos skrandis buvo laikomas steriliu organu. Uz §j atradimag
2005 metais mokslininkai buvo apdovanoti Nobelio fiziologijos ir medicinos
premija [45]. H. pylori yra viena seniausiy ir labiausiai tarp zmoniy paplitusiy
bakterijy. Ja yra uZsikréte apie pusé pasaulio gyventojy [1,2,10]. H. pylori
reikSmé yra susijusi ne tik su dideliu jos paplitimu, bet ir su jvairiapusisku
poveikiu Zzmoniy sveikatai. Nepaprastas bakterijos gebéjimas prisitaikyti prie
rigscios ir nesvetingos skrandzio aplinkos gali sukelti daugybe patologiniy
pasekmiy [46]. H. pylori infekcija siejama su skrandZzio ir dvylikapirStes zar-
nos opalige, gastritu, skrandzio véziu, marginalinés zonos (MALT) limfo-
ma ir kitomis virskinimo sistemos bei kity organy ligomis, nuo kuriy kenc¢ia
milijonai Zzmoniy visame pasaulyje ir kurios sukelia didel¢ ekonoming¢ nasta
pasaulio valstybiy sveikatos prieziiiros sistemoms [3—5]. Remdamasi epi-
demiologiniy tyrimy duomenimis, Tarptautiné vézio tyrimy agentiira (angl.
International Agency for Research on Cancer) priskyré H. pylori 1-os gru-
pés kancerogenams dél jrodyto stipraus rysio su skrandzio véziu [6]. Pagal
piktybiniy naviky paplitimg pasaulyje skrandzio vézys uzima penkta vietg ir
yra ketvirta su véZiu susijusio mirtingumo priezastis [47]. Sis véZzys yra labai
paplites ir Lietuvoje [7].

H. pylori infekcijos paplitimas skiriasi jvairiuose pasaulio regionuose
[8,9]. Hooi su bendraautoriais atlikta sisteminé apzvalga ir metaanalizé nu-
staté, kad H. pylori infekcija buvo labiausiai paplitusi Afrikoje (70,1 proc.),
Piety Amerikoje (69,4 proc.) ir Vakary Azijoje (66,6 proc.) [10]. Maziausias
paplitimas nustatytas Okeanijoje (24,4 proc.), Vakary Europoje (34,3 proc.) ir
Siaurés Amerikoje (37,1 proc.). Daugiausia gyventojy, uzsikrétusiy H. pylo-
ri, buvo Siose valstybése: Nigerijoje (87,7 proc.), Portugalijoje (86,4 proc.),
Estijoje (82,5 proc.), Kazachstane (79,5 proc.) ir Pakistane (81,0 proc.). Ma-
Ziausias bakterijos paplitimas nustatytas Sveicarijoje (18,9 proc.), Danijoje
(22,1 proc.), Naujojoje Zelandijoje (24,0 proc.), Australijoje (24,6 proc.) ir
Svedijoje (26,2 proc.) [10]. Europoje atlikti tyrimai nustaté, kad H. pylori yra
re¢iau paplitusi tarp Siaurés ir Vakary Europos gyventojy nei tarp Piety ir
Ryty Europos populiacijy [11]. H. pylori infekcijos paplitimas buvo tiesiogiai
susijes su skrandzio vézio paplitimu [11,48]. Latvijoje atliktame i§ populia-
cijos atsitiktinai atrinkty gyventojy tyrime rastas didelis (79,2 proc.) H. pylo-
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ri paplitimas [49]. Kaimyninéje Lenkijoje H. pylori infekcija buvo uzsikréte
78,5 proc. atsitiktinai atrinkty Liublino gyventojy [50].

Iki Siol Lietuvoje nebuvo tirtas H. pylori paplitimas bendroje populiacijoje
[12]. Tam tikry grupiy tyrimuose H. pylori paplitimas svyravo nuo 36 proc.
tarp vaiky [13] iki 70 proc. tarp vyresniy nei 55 mety pacienty, kuriems pasi-
reiSke dispepsijos simptomai [14].

Nustatyta, kad H. pylori paplitimas skiriasi ne tik jvairiose Salyse, bet ir
skirtinguose tos pacios Salies regionuose bei tarp jvairiy socialiniy grupiy
[8-10]. Jungtinése Amerikos Valstijose atlikto tyrimo duomenimis, H. pylori
infekcija buvo labiau paplitusi tarp ispany kilmés amerikieciy (64 proc.) ir ne
ispany kilmés juodaodziy (52,0 proc.), palyginti su ne ispany kilmés baltao-
dziais (21,2 proc.) [51]. Kinijoje atliktame tyrime palygintas H. pylori papli-
timas tarp tibetieCiy ir hany, kuris buvo atitinkamai 62,2 proc. ir 55,3 proc.
[52]. Amsterdame (Olandija) atlikto tyrimo duomenimis, visos etniniy ma-
zumy grupés turéjo zymiai didesn¢ rizika uzsikrésti H. pylori (>50 proc.),
palyginti su olandy grupe (17 proc.) [53]. H. pylori infekcija dazniau buvo
nustatyta zemesnés socialinés klasés atstovams nei tiems, kurie priklausé
aukstesnei socialinei klasei [54—57]. Zemas issilavinimo lygis buvo reiks-
mingai susijes su didesniu H. pylori paplitimu [56,58].

Pastaraisiais deSimtmeciais H. pylori paplitimas mazéjo daugelyje pasau-
lio Saliy. Li su bendraautoriais atlikta sisteminé apzvalga ir metaanalizé nu-
staté, kad pasaulio mastu uzsikrétimas Sia bakterija sumazéjo nuo 58,2 proc.
1980-1990 mety laikotarpiu iki 43,1 proc. 2011-2022 mety laikotarpiu [1].
Didziausias pokytis nustatytas Afrikos regione. H. pylori paplitimas labiau
maz¢jo tarp jauny zmoniy, dideles pajamas gaunanciose Salyse ir Salyse,
kuriose yra geras sveikatos prieziiiros prieinamumas [1]. Chen su bendra-
autoriais atliktos sisteminés apZvalgos ir metaanalizés duomenimis, H. py-
lori infekcijos paplitimas pasaulio valstybése sumaZzéjo nuo 52,6 proc. iki
43,9 proc., lyginant periodg iki 1990 mety su 2015-2022 mety periodu [2].
Didziausi pokyc¢iai nustatyti Vakary Ramiojo vandenyno, PietryCiy Azijos ir
Afrikos regionuose. Deja, tarp vaiky paplitimas isliko didelis — 35,1 proc.
2015-2022 mety periodu. Panasy H. pylori paplitimg tarp pasaulio vaiky nu-
staté ir kiti tyréjai [59]. Dazniau buvo uzsikréte vaikai, gyvenantys mazas ir
vidutines pajamas gaunanciose Salyse, vyresnio nei jaunesnio amziaus. Nors
H. pylori paplitimas mazéja, taciau absoliutis uzsikrétusiy zmoniy skaiciai
iSlieka labai dideli, sukeldami grésme visuomenés sveikatai [15].

Uzsikrétimo H. pylori bakterija keliai vis dar néra tiksliai zinomi, taciau
manoma, kad daZzniausias yra oralinis-oralinis ir fekalinis-oralinis kelias per
vanden;] ar maistg [3,8]. Vaikysté (dazniausiai iki 10 mety amziaus) yra la-
biausiai tikétinas laikas uzsikrésti Sia infekcija Seimoje. Tyrimy duomenimis,
vaiky, kuriems buvo nustatyta H. pylori infekcija, tévai, broliai ir seserys taip
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pat buvo uZzsikréte Sia bakterija [16,60,61]. Gyvenimo salygos vaikystéje gali
nulemti uzsikrétimo H. pylori rizika [59]. Vaikai, gyvenantys skurdesnése
Seimose, turintys broliy ir sesery, su kuriais dalijasi kambariu ar lova, gyve-
nantys aplinkoje, kur blogos sanitarinés-higieninés saglygos be nuoteky siste-
mos ir geros geriamo vandens kokybés, yra labiau linke uzsikrésti H. pylori
bakterija [17,18,62].

Epidemiologiniy tyrimy duomenimis, uzsikrétimo H. pylori infekcija ke-
liai gali skirtis priklausomai nuo $aliy socialinio ir ekonominio i§sivystymo
lygio. Teigiama, kad perdavimas i§ zmogaus zmogui yra pagrindinis uzsi-
krétimo badas issivyséiusiose Salyse [3]. Zmogus zmogui perdavimo kelias
Seimoje grindziamas artimais tarpusavio kontaktais [16,63]. Seimos nariai
susiduria su bendru infekcijos Saltiniu. Be to, jie gali turéti bendrg genetinj
polinkj uzsikresti H. pylori infekcija [20]. Tikétina, kad infekuota motina gali
biiti pagrindinis vaiky infekcijos Saltinis [61]. Uzkratas gali plisti per seiles,
nes skrandZio mikrobiota gali patekti ir kolonizuotis burnoje po regurgitaci-
jos ar vémimo. H. pylori buvo iSauginta i$ seiliy ir danty apnasy [64,65]. Mo-
tina, kuri yra uzkrésta H. pylori, su seilémis gali tiesiogiai perduoti bakterijg
kadikiui.

Besivystanciose Salyse, kur yra blogesnés sanitarinés-higieninés salygos,
netinkamai valomos nuotekos ir prasta geriamo vandens kokybé, yra didesné
tikimybé uzsikrésti bakterija per vanden] ir maistg [17,62]. UzterStas vanduo
gali buti vienas 1§ H. pylori infekcijos perdavimo Saltiniy, nes visame pasau-
lyje vandens méginiuose randama §i bakterija [19,66]. Zmong¢s, gyvenantys
namuose be centralizuoto vandentiekio arba valgantys Zalias darzoves, ku-
rios daznai laistomos neapdorotu nuoteky vandeniu, biina dazniau uzsikréte
H. pylori infekcija [19].

Pastaruoju metu daug démesio skiriama H. pylori iSnaikinimui, kaip vie-
nai skrandzio vézio rizikos mazinimo strategijai, taciau iskyla infekcijos atsi-
naujinimo problema [20]. Infekcija gali atsinaujinti d¢l nepakankamo i1Sgydy-
mo arba pakartotino uzsikrétimo. H. pylori infekcijos iSnaikinimas tapo daug
sunkesnis dél placiai paplitusio atsparumo antibiotikams [15]. Jei infekcija
atsinaujina per pirmus metus po gydymo, dazniausiai to priezastis biina ne-
pakankamas iSgydymas, kai infekcija néra pilnai iSnaikinama, o tik prislopi-
nama [67]. Pakartotino uzsikrétimo daznis priklauso nuo Salies socialinio ir
ekonominio i$sivystymo lygio. Tyrimo duomenimis, H. pylori atsinaujinimo
daznis buvo atvirksc¢iai susijes su zmogaus socialinés raidos indeksu (angl.
human development index, HDI) [68]. Salyse, kuriose §is indeksas buvo vi-
dutinis arba zemas, infekcijos atsinaujinimo daznis buvo 10,9 proc., esant
dideliam indeksui — 6,2 proc. ir esant labai dideliam indeksui — 3,1 proc. Pa-
kartotinio uzsikrétimo Saltiniais gali biiti aplinkos veiksniai, pavyzdziui, uz-
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terStas geriamas vanduo, uzsikréte Seimos nariai arba nesaugios medicininés
procediiros [20].

Taigi, nepaisant paplitimo maz¢jimo tendencijy, didelis H. pylori infekci-
jos paplitimas iSlieka opia visuomenés sveikatos problema, ypac tose Salyse,
kur yra didelis sergamumas skrandzio véziu. Visuomenés informavimas apie
uzsikrétimo kelius, sanitariniy-higieniniy salygy gerinimas, tinkamas infek-
cijos iSnaikinimas, esant indikacijoms, padéty spresti su H. pylori infekcija
susijusias sveikatos problemas.

1.2. Hepatito C virusas ir jo paplitimas

Hepatito C virusas (HCV) atrastas 1989 metais po 15 mety trukusiy paies-
ky, kai paaiSkejo, kad dalis pacienty po kraujo perpylimy suserga hepatitu,
kurj sukelia ne A ir ne B hepatito virusai [69,70]. 2020 metais Nobelio me-
dicinos premija buvo skirta trims mokslininkams: amerikie¢iams Harvey J.
Alteris ir Charlesui M. Rice bei britui Michaeliui Houghtonui, uz jy vaidmenj
atrandant ir apibtidinant HCV [71].

HCV yra teigiamo poliSkumo, vienos grandinés RNR virusas, priklausan-
tis Flaviviridae Seimos Hepacivirus genciai [72]. HCV ribonukleino riigs-
tis (RNR) turi skirtingus baltymus koduojancius genus, kuriy taikiniai yra
kepeny Iastelés. Virusas sukelia 1étinj kepeny uzdegima, pereinantj j ciroze
ir kepeny lasteliy vézj. Remiantis filogenetine ir viso viruso genomo sekos
analize, nustatytas viruso genetinis heterogeniSkumas. HCV padermés skirs-
tomos j 11 genotipy (GT) ir daugiau nei 60 potipiy [73,74]. HCV genotipams
buidingas skirtingas geografinis paplitimas, virulentiSkumas ir atsakas j tai-
koma gydyma. Keletas potipiy: la, 1b, 2a ir 3a, placiai paplit¢ visame pa-
saulyje ir sudaro didele¢ HCV infekcijy dalj [75,76]. Pasaulio mastu GT1 yra
labiausiai paplites (46 proc.), po to seka GT3 (22 proc.), GT2 (13 proc.), GT4
(13 proc.), GT6 (2 proc.) ir GT5 (1 proc.) [77,78]. GT1 vyrauja Europoje,
Siaurés Amerikoje ir Australijoje. GT3 labiausiai plinta Piety Azijoje, ypa¢
Indijoje. GT2 daZniausiai pasitaiko Vakary Afrikoje ir kai kuriose pietinése
Amerikos dalyse [76,78,79]. GT4 dazniau sutinkamas keliose Artimyjy Ryty
ir Afrikos Salyse: Saudo Arabijoje, Bahreine, Jordanijoje, Egipte ir Etiopijoje.
GTS, GT6 ir GT7 buvo uzregistruoti atitinkamai Piety Afrikoje, PietryCiy
Azijoje ir Centrinéje Afrikoje [80]. HCV 3a genotipas plinta tarp Svirk$cia-
myjy narkotiky vartotojy [76]. Ankstesniy HCV genotipo tyrimy, atlikty Lie-
tuvoje, duomenimis, 65 proc. létiniu hepatitu C sirgusiy pacienty buvo uzsi-
krete GT1, 26,3 proc. — GT3, o 8,7 proc. — GT2 [81].

Virusinis hepatitas — viena i§ labiausiai paplitusiy uzkreciamy ligy.
PSO duomenimis, 2022 metais hepatitu C sirgo apie 50 mln. pasaulio gy-
ventojy [21]. Naujy hepatito C atvejy skaicius 2022 metais buvo 1 milijo-
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nas (13/100000) [21]. Polaris observatorijos (angl. the Polaris Observato-
ry) skai¢iavimais, 2020 mety pradzioje HCV viremijos paplitimas pasaulyje
buvo 0,7 proc., kas atitinka 56,8 milijonus gyventojy [22]. Nuo 2015 mety,
kai HCV viremijos paplitimas buvo 0,9 proc. arba 63,6 milijonai gyventojy,
HCV infekuoty Zmoniy skaicius sumazéjo 6,8 milijonais. 2015-2020 mety
laikotarpiu 7,5 milijonai gyventojy uzsikréte HCV, 8,7 milijonai buvo iSgy-
dyti ir 5,5 milijonai miré nuo HCV sukelty ligy [22].

PSO duomenimis, 2022 metais nuo HCV sukelty ligy mir¢ 240000 Zmoniy
(3/100000 gyventojy). Didziausias mirusiy Zzmoniy skai¢ius buvo rytiniame
Vidurzemio jiiros regione (65000) ir PietryCiy Azijos regione (42000) [21].
Pasaulinés ligy nastos tyrimo (angl. Global Burden of Disease study) duome-
nimis, 2019 metais nuo létinio hepatito C mir¢ 395000 pasaulio gyventojy
(4,8/100000) [82]. Mirtingumas mazéja dél didé¢janciy HCV diagnozavimo
ir gydymo apim¢iy. DaZniausia mirties prieZastis — kepeny ciroze ir kepeny
lasteliy vézys. Kai kuriais skai¢iavimais, hepatitas C padidina kepeny lgsteliy
vézio rizikg iki 20 karty ir iSlieka svarbia kepeny vézio priezastimi visame
pasaulyje [23].

Nustatyti regioniniai hepatito C paplitimo skirtumai. Daugiausia gyvento-
jy, infekuoty HCV, yra Pakistane (8,8 milijonai arba 17,8 proc. visy atvejy),
Indjjoje (5,5 milijonai arba 11,2 proc.) ir Kinijoje (4 milijonas arba 8,1 proc.)
[21]. Daug zmoniy, uzsikrétusiy HCV, gyvena Rusijoje, JAV, Indonezijoje,
Nigerijoje, Ukrainoje, Uzbekijoje, Bangladese, Vietname, Etiopijoje, Meksi-
koje, Brazilijoje ir Malaizijoje. ISvardintose valstybése gyvena du trecdaliai
visy uzsikrétusiyjy HCV [21].

Europos ligy prevencijos ir kontrolés centras, remdamasis naujausiais
modeliais, apskai¢iavo, kad Europos Sajungoje yra 2,4 milijonai gyventojy,
uzsikreétusiy létine HCV infekcija [25]. 2019 mety pabaigoje suskaiCiuotas
letinés HCV infekcijos paplitimas Europos Sajungos Salyse buvo 0,5 proc.
[26]. HCV infekcija labiausiai buvo paplitusi Ryty Europoje (0,88 proc.), o
maZiausiai — Vakary Europoje (0,27 proc.). Paplitimas Siaurés Europos vals-
tybése, kurioms autoriai priskyrée ir Lietuva, buvo 0,41 proc., o Piety Europos
valstybése — 0,59 proc. Net 25 Europos Sajungos valstybése HCV paplitimas
buvo mazesnis uz 1 proc. Valstybés, kuriose HCV paplites reciausiai, buvo
Olandija (0,04 proc.), Slovénija (0,07 proc.) ir Islandija (0,1 proc.). Didziau-
sias HCV paplitimas buvo Rumunijoje (2,26 proc.), Estijoje (1,71 proc.) ir
Bulgarijoje (1,11 proc.) [26]. 2015 m. Europos Sajungoje apie 35000 mir-
¢iy priezastis buvo HCV, i§ kuriy 55 proc. sudaré kepeny lasteliy vézys ir
45 proc. cirozé ir kitos létinés kepeny ligos [83]. Europoje kepeny cirozés
sukelta nasta, kuri matuojama dél mirties ir nejgalumo prarastais gyvenimo
metais (angl. disability-adjusted life years — DALYs), sudar¢ 1,09 milijonus,
o kepeny Iasteliy vézio nasta — 416000 [84]. 2010-2019 mety laikotarpiu
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dél mirties ir nejgalumo prarasty gyvenimo mety, susijusiy su ciroze, skai-
¢ius sumazejo, o susijusiy su kepeny lasteliy véziu padidéjo 10,4 proc. [84].
COVID-19 pandemijos metu HCV paplitimas iSaugo, nes buvo sustabdytos
patikros, maziau diagnozuota ir iSgydyta serganciyjy [85,86].

Lietuvoje reprezentatyviis populiaciniai duomenys apie HCV infekcijos
paplitimg yra riboti. 1993 metais Ambrozaitis su bendraautoriais atliko HCV
infekcijos paplitimo tyrimus nedidelése padidéjusig rizikg turinciy asmeny
grupése [87]. Anti-HCV nustatyti 2,2 proc. donory, pirma karta duodanciy
krauja, 7,9 proc. komerciniy kraujo donory, 13,9 proc. komerciniy kraujo
plazmos donory, 48,3 proc. hemodializuojamy pacienty, 29,4 proc. kaliniy,
9,4 proc. vyresnio amziaus slaugos istaigy gyventojy ir 7,9 proc. hemodia-
lizes atliekancio personalo [87]. 2010 m. buvo atliktas HCV antikiiny pa-
plitimo tyrimas penkiuose didziuosiuose Lietuvos miestuose. Buvo tiriami
savanoriai prie didziyjy prekybos centry [28]. Tyrimo duomenimis, anti-HCV
paplitimas buvo 2,78 proc., o pakoregavus pagal standarting Europos popu-
liacijg — 2,85 proc. Nustatytas HCV serologinis paplitimas galimai buvo per
didelis, nes asmenys, turintys HCV rizikos veiksniy, galéjo aktyviau dalyvauti
nemokamuose anoniminiuose anti-HCV tyrimuose [28]. Grubyte su bendra-
autoriais analizavo iminiy hepatito C atvejy paplitimg Lietuvoje 2005-2018
metais, remdamasi informacija apie registruotus atvejus [29]. Per tirtg lai-
kotarpj uzregistruoti 572 timinio hepatito C atvejai arba 2,03 atvejai 100000
gyventojy 2005 metais ir 0,55 atvejai 100000 gyventojy 2016 metais [29,88].
Nors Lietuvoje fiksuojamy timinio hepatito C atvejy maz¢ja, sergamumas yra
vienas didziausiy, lyginant su kitomis Europos Salimis. Nuo 2019 mety Lietu-
vos gydymo jstaigos turi pateikti informacijg ir apie naujai nustatytus létinio
hepatito C atvejus, taciau tokiy atvejy registruojama labai mazai.

Taigi, hepatitas C yra viena labiausiai paplitusiy infekciniy ligy pasaulyje,
kurios daznis tarp valstybiy skiriasi. Lietuvoje truksta patikimy duomeny apie
epidemiologing HCV situacija. Epidemiologiniai HCV paplitimo duomenys
butini siekiant parengti nacionaling HCV infekcijos likvidavimo strategija,
sumazinti sergamuma, pagerinti diagnostikg ir padidinti HCV infekuoty Zzmo-
niy gydymo apimtis.

1.3. Hepatito C viruso uzsikrétimo keliy pokyciai

Dazniausiai hepatito C virusu uzsikreciama per uzkrésta kraujg ar jo pro-
duktus, reciau per nesaugius lytinius santykius, taip pat uZsikrétusi néscia
moteris gali perduoti virusg naujagimiui gimdymo metu [30]. Apie 20 proc.
atvejy nepavyksta nustatyti uzsikrétimo HCV keliy dél keleto priezasCiy.
Pirma, timinés HCV infekcijos atvejai dazniausiai biina besimptomiai, todél
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nustatyti, kada jvyko uzsikrétimas, gana sudétinga. Antra, ilgas inkubacinis
periodas apsunkina uzsikrétimo susiejima su infekcijos Saltiniu [89].

Pastaraisiais deSimtmeciais HCV perdavimo keliai keitési, veikiami svei-
katos priezitiros pazangos, visuomenés sveikatos iniciatyvy ir socialiniy
veiksniy. Nemazai Zzmoniy uzsikrété HCV praéjusio amziaus aStuntajame
deSimtmetyje ir devintojo deSimtmecio pradzioje, pries tai, kai buvo pradéta
kraujo patikra dél HCV [30]. Daugumoje Saliy didzioji infekcijy dalis buvo
jatrogeninés kilmes, tai yra dél uzkrésto kraujo ir jo komponenty perpylimo
arba dél nesaugiy invaziniy medicininiy ir chirurginiy procediiry. Nors iki
1990 m. rizika uzsikrésti HCV per kraujo perpylima buvo didelé (0,45 proc.
vienam perpylimui), jvedus privalomus kraujo tyrimus §i rizika tapo mazesné
nei 1 atvejis 1 milijonui kraujo perpylimy [32]. HCV perdavimas per kitus
kraujo produktus ir per organy transplantacijas sumazejo beveik iki nulio.

Retrospektyviai iSanalizavus 2004—2018 m. Lietuvos Nacionalinio kraujo
centro metiniy statistiniy ataskaity duomenis, nustatyta, kad didziausias HCV
infekcijos paplitimas buvo 2008-2009 m. — 777,43 atvejo 100000 donacijy.
Iki 20162017 m. jis mazéjo ir sieké 151,98/100000 donacijy [90]. Bendra
liekamoji rizika uzsikrésti HCV, duodant kraujg ar jo sudedamasias dalis, Lie-
tuvoje mazéjo nuo 200,4/10° dotacijy 2005 metais iki 1,4/10° dotacijy 2018
metais, taciau ji vis dar yra viena didziausiy Europoje [30,90].

Nors jatrogeninis HCV perdavimas labai suretéjo, vis dar praneSama apie
kai kuriuos nedidelius protriikius net ir iSsivysciusiose Salyse. Atlikus siste-
ming literatiiros apzvalgg apie 2006-2021 metais Europoje uzfiksuotus pro-
trikius, nustatyti 48 uzsikrétimo HCV sveikatos prieziiiros jstaigose epizodai
[31]. Daugiausia atvejy uzfiksuota Italijoje (12), Ispanijoje (8), Vokietijoje
(5) ir Jungtinéje Karalystéje (5). Dideli (>20 uzsikrétusiyjy) protrukiai jvyko
Lenkijoje, Belgijoje, Vengrijoje ir Slovakijoje. Pagrindiniai uZsikrétimo ke-
liai — uzkrésty kraujo produkty naudojimas, daugiadoziy medikamenty bute-
liuky uzterSimas, hemodializés aparato uzterSimas ir kita [31]. Pranciizijoje
nustatyti uzsikrétimo atvejai, kai vienoje klinikoje buvo taikomos nesaugios
veny skleroterapijos procediiros [91]. Koréjos klinikoje su sveikatos prieziiira
susijusj HCV infekcijos protriikj sukélé pakartotinis Svirksty ir uzterSty dau-
giadoziy buteliuky naudojimas [92]. Hospitalinis HCV perdavimas pasitaiko
atliekant nesaugias virskinimo trakto endoskopines ir invazines radiologines
procediras. Tokiy uzsikrétimo atvejy fiksuota Ispanijoje, Pranciizijoje, Kana-
doje ir kitur [93,94]. Uzsikre¢iama dé¢l standartiniy saugos procediiry pazeidi-
my, netinkamai atliekant instrumenty dezinfekcijg ir naudojant daugiadozius
medikamenty buteliukus. Uzsikrétimas HCV hemodializés skyriuose tapo re-
tas, nors pavieniai atvejai dar pasitaiko [95,96]. Siuolaikiniai genetiniai tyri-
mo metodai padeda nustatyti infekcijos Saltinj [97]. Daugiau nei 30 proc. visy
uzsikrétimy HCV sveikatos prieziiiros jstaigose jvyksta dél netinkamo stan-
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dartiniy saugos priemoniy taikymo, o tai rodo nepakankama sveikatos prie-
zitros paslaugy teikéjy informuotumg ir darbo organizavimo spragas [30,31].

Sumazejus jatrogeninés kilmés HCV infekcijy, SvirkS¢iamyjy narkoti-
ky vartojimas tapo dominuojan¢iu HCV perdavimo biidu, ypa¢ pasaulinés
opioidy krizés kontekste [21]. Padidéjes priklausomybés nuo opioidy skai-
&ius Siaurés Amerikoje ir Europoje 1émé HCV infekcijy atsigavima $iose po-
puliacijose [98]. Sisteminés analizés duomenimis, Svirk§¢iamyjy narkotiky
vartojimas buvo uzregistruotas 190 1§ 207 Saliy, kuriose 2021 metais 14,8
milijonai 15-64 mety zmoniy (0,29 proc. populiacijos) vartojo $virk§¢iamuo-
sius narkotikus [33]. Didziausias Svirk§¢iamyjy narkotiky vartojimo papliti-
mas nustatytas Ryty Europoje (1,08 proc.) ir JAV (1,38 proc.). Zmoniy, kurie
Svirksciasi narkotikus, dalijimasis SvirkStais yra svarbiausia naujy uZzsikréti-
mo HCV atvejy priezastis. PSO skai€iavimais, Svirk§¢iamyjy narkotiky var-
tojimas lemia 43,6 proc. (95 proc. PI 33,9-52,5) visy naujy hepatito C atvejy
[21]. Remiantis Sia PSO analize, deSimtyje Saliy gyvena 80 proc. Svirkscia-
muyjy narkotiky vartotoju, uzsikrétusiy HCV. Salys, maZéjanéia tvarka pagal
absoliuty uzsikrétusiyjy SvirkSciamuosius narkotikus vartojanc¢iy Zmoniy
skaiciy, yra Sios: Jungtinés Amerikos Valstijos, Kinija, Rusijos Federacija,
Indija, Ukraina, Italija, Vietnamas, Kazachstanas, Japonija ir Pakistanas [21].
Minétos sisteminés analizés duomenimis, 38,8 proc. (95 proc. PI 31,4-46,9)
zmoniy, kurie $virksc¢iasi narkotikus visame pasaulyje, yra uzsikréte HCV, o
tai prilygsta 5,8 mln. Zmoniy. Regionai, kuriuose didziausias HCV infekci-
jos paplitimas yra Ryty Europa, Lotyny Amerika, Karibai ir Siaurés Ameri-
ka [33]. Narkotiky vartojimas labiausiai paplitgs tarp jauno amziaus Zmoniy
(treCiame deSimtmetyje), todel jiems prognozuojama ypaé didele ligy naSta
[84]. Svarbiis rizikos veiksniai, susij¢ su padidéjusia rizika uzsikrésti HCV
Svirk§¢iamuosius narkotikus vartojantiems Zzmonéms, yra nedarbas, nuolati-
nio gyvenamojo bisto neturéjimas, patekimas j jkalinimo jstaigas, nesaugus
lytinis gyvenimas, kartu vartojami kiti narkotikai (kokainas), ilgesné Svirks-
¢iamyjy narkotiky vartojimo istorija, uzsikrétimas kitomis per krauja plin-
tan¢iomis infekcijomis (ZIV) ir kiti [33,99]. HCV infekcijos kombinacija su
ZIV nustatoma didelei daliai §virk§¢iamuosius narkotikus vartojanéiy Zmoniy
[100,101]. Metaanalizés duomenimis, net 78 proc. kaliniy, uzsikrétusiy ZIV,
buvo nustatyta ir HCV infekcija [102]. Kombinuota HCV ir ZIV infekcija pa-
keicia hepatito C eiga. Atlikus 17 tyrimy metaanaliz¢, nustatyta, kad cirozés
paplitimas po 20 ir 30 mety nuo uzsikrétimo HCV buvo 21 proc. ir 49 proc.,
atitinkamai, o cirozés daznis buvo daugiau nei du kartus didesnis nei infe-
kuotiems tik HCV [103]. Svirk§¢iamyjy narkotiky vartotyjy mirtingumas yra
labai didelis [104,105]. Nors mirtys daZniausiai biina susijusios su narkoti-
ky perdozavimu, savizudybémis, nelaimingais atsitikimais, ta¢iau nemaza jy
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dalj lemia ir kepeny patologija, kurios priezastis — uzsikrétimas HCV virusu
[106].

Daugiau nei pus¢ Svirk$¢iamuosius narkotikus vartojanciy zmoniy yra
buve jkalinimo jstaigose [33]. Dél Sios priezasties HCV infekcijos paplitimas
tarp kaliniy yra didesnis, palyginti su bendra populiacija [107]. Kaliniams bii-
dingas su padidéjusia HCV rizika susijes elgesys, pvz., nesterilios tatuiruotes,
rizikingi lytiniai santykiai ir dalijimasis retkmenimis. Sisteminés 92 straipsniy
apzvalgos duomenimis, HCV antikiiny paplitimas tarp kaliniy svyravo nuo
0,3 proc. iki 74,4 proc. [108]. Aktyvi HCV infekcija (teigiamas HCV RNR
testas) nustatyta 56,3 proc. tiriamyjy. Dazniausiai nustatyti genotipai buvo la
ir 3. Kombinuota HCV/ZIV infekcija buvo daZniausia tarp Italijos, Estijos,
Pakistano ir Ispanijos kaliniy [108]. Net 93 tyrimy, kuriy bendras imties dydis
buvo 145823 tiriamieji, atstovaujantys visus Zemynus, metaanalizé nustate,
kad HCV infekcijos paplitimas tarp kaliniy visame pasaulyje buvo 17,7 proc.
(95 proc. PI 15-20,7) [109]. Didziausias HCV paplitimas buvo tarp ikalintyjy
Australijos ir Okeanijos kal¢jimuose — 28,4 proc. ir Europos kaléjimuose —
25,1 proc. Kal¢jimai galéty biiti pagrindiné vieta suteikti konsultavimo, ty-
rimy ir gydymo paslaugas sunkiai pasiekiamy gyventojy, pvz., vartojanciy
Svirk$€¢iamuosius narkotikus, grupéms pries jiems grjztant ; bendruomene,
kur daugelis jy vél taps sunkiai pasiekiami gydymui [110]. Taip kaléjimai
galéty prisidéti prie HCV infekcijos plitimo visuomenéje mazinimo. Europos
politikos gairése kaliniai apibiidinami kaip populiacija, kuriai gali bti taiko-
ma supaprastinta, racionalesné priezitra, siekiant pagerinti gydymo prieina-
mumg [111]. Deja, tik nedidelé¢ dalis kal¢jimy skirtingose Salyse imasi tokios
iniciatyvos [112,113]. Nurodomos tiek individo, tiek ir institucinés kliiitys:
kaliniy baimés ir ziniy apie HCV stoka, motyvacijos ir informuotumo apie
tyrimo procediirg stoka, susiriipinimas d¢l konfidencialumo, stigmos baimé,
netinkamas konsultavimas pries$ ir po testo, personalo iniciatyvaus poziiirio
stoka ir priezitros po paleidimo i§ kalé¢jimo testinumo nebuvimas [114].

Tatuiruotés yra susijusios su padidéjusia HCV infekcijos rizika [115,116].
Atlikta 86 tyrimy metaanalizé nustate, kad tatuiruotes turéjusiy tiriamyjy San-
sai uzsikréstt HCV buvo 2,86 karto didesni, palyginti su neturingiais tatuiruo-
¢iy zmonémis [115].

Nors lytiniu keliu HCV perduodamas retai, toks uzsikrétimo kelias gali-
mas asmenims, turintiems kelis seksualinius partnerius, uzsikrétusiems lyti-
niu keliu plintan¢iomis infekcijomis arba vyrams, turintiems lytiniy santykiy
su vyrais, ypa¢ jei jie uzsikréte ZIV infekcija [117]. Jrodyta, kad rizika uZsi-
krésti HCV lytiniu keliu heteroseksualioms poroms, palaikan¢ioms pastovius
lytinius santykius, yra labai maza. Remiantis 8377 individo stebéjimo metais,
nustatyta, kad HCV perdavimo lytiniu keliu daznis buvo 0,07 proc. per metus
arba mazdaug vienas i§ 190000 seksualiniy kontakty [118]. Uzsikrétimo rizi-
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ka did¢ja asmenims, turintiems kelis seksualinius partnerius (Sansy santykis
2,2-2.9), moterims, uzsikrétusioms ZIV ar kitomis lytisSkai plintan¢iomis in-
fekcijomis (Sansy santykis 3,3-3,9), ir ypa¢ ZIV uzsikrétusiems vyrams, ku-
rie turi lytiniy santykiy su vyrais (Sansy santykis 4,1-5,7) [117]. Uzsikrétimo
rizikos veiksniai yra nepastovus prezervatyvy naudojimas, nesaugiis analiniai
santykiai su keliais partneriais, kitos infekcijos. Be to, vyrams, santykiaujan-

Migracija 1§ Saliy, kurioms tradiciSkai buidingas didelis HCV paplitimas,
prisideda prie infekcijos plitimo i$sivysciusiose Salyse. Europos Sajungos
valstybése 11,4 proc. suaugusiy gyventojy yra gime uzsienyje [119]. Imi-
grantai ir pabégeliai daznai atvyksta i§ Saliy, kuriose yra padidéjusi rizika
uzsikrésti HCV. Europos ligy prevencijos ir kontrolés centro duomenimis,
HCV infekuoty imigranty dalis svyruoja nuo 0,9 proc. Kroatijoje iki 2,4 proc.
Latvijoje [119]. Olandijoje, kur HCV paplitimas gana mazas, pirmosios kar-
tos migrantai sudar¢ didZiausig uZzsikrétusiyjy dalj — 60 proc. visy HCV in-
fekcijos atvejy [120]. Daugiausia uzsikrétusiy imigranty buvo i§ Surinamo,
Vietnamo, buvusios Soviety Sgjungos ir Indonezijos [121]. Tyrimai, atlikti
Vokietijoje, Sveicarijoje, taip pat nustaté didesnj HCV infekcijos paplitima
tarp migranty [30].

HCV perdavimas i§ motinos kiidikiui yra pagrindiné vaiky uZsikrétimo
HCV priezastis iSsivysciusiose Salyse, jskaitant Europg. Taciau vidutiné per-
davimo rizika yra maza, tai yra apie 4 proc. vienam gimdymui [30]. Mazdaug
trecdalis viruso perdavimy jvyksta gimdoje. Perdavimg skatinantys veiksniai
yra didelé viruso koncentracija motinos organizme, narkotiky vartojimas ir
negydoma ZIV infekcija.

Lietuvoje atliktos savanoriy apklausos duomenimis, pagrindinis uzsikréti-
mo HCV kelias buvo intraveniniy narkotiky vartojimas [28]. Biitina atkreipti
démesj, kad didzioji respondenty dalis buvo 20-24 mety amziaus. Kiti res-
pondenty nurodyti galimi uzsikrétimo keliai buvo kraujo perpylimai, tatuiruo-
tés, atviros zaizdos, daugkartiné ir ilgalaiké hospitalizacija, danty Salinimas,
gimdymas ir HCV uZsikréte Seimos nariai [28]. Kitame tyrime apklausiant
1158 sergancius létiniu hepatitu C pacientus, 50,9 proc. nurodé daugiau nei
vieng galimg uzsikrétimo kelig, 41,2 proc. — vieng kelia, o 7,9 proc. — nezi-
nojo, kur galéjo uzsikrésti [81]. Dazniausiai paminéti hepatito C perdavimo
budai buvo intraveninis narkotiky vartojimas ir tatuiruotés jaunesniems pa-
cientams ir chirurginés operacijos arba ilgalaikés ar daugkartinés hospitali-
zacijos vyresnio amziaus pacientams [81]. Tik 43,8 proc. Vilniaus ir Kauno
apskri¢iy gyventojy, susirgusiy iminiu hepatitu C (n = 203), galé¢jo nurodyti
galima uzsikrétimo Saltinj [29]. DazZniausiai buvo nurodomas Svirk§¢iamyjy
narkotiky vartojimas (49,4 proc.), antroje vietoje buvo invazinés procediiros
(medicininés procediiros, operacijos, danty gydymas, tatuiravimas ar auskary

22



vérimas). Samanta Grubyté savo disertaciniame darbe apraso atvejo ir kon-
trolés tyrima, kuriame buvo vertinami pacienty, sirgusiy létiniu hepatitu C ir
ambulatoriskai konsultuoty Vilniaus universiteto ligoninés Santaros kliniky
Infekciniy ligy centre, galimi uzsikrétimo HCV keliai [88]. Buvimas kraujo
ar jo sudedamyjy daliy donoru iki 1992 m., jkalinimas, Svirk§¢iamyjy narko-
tiky vartojimas, lytinio gyvenimo pobiidis, persirgta HBV infekcija, Zzemesnis
i§silavinimas, mazos namy iikio pajamos ir nedarbas buvo pagrindiniai HCV
infekcijos rizikos veiksniai.

Apibendrinant, uzsikrétimo HCV keliai kei¢iasi, mazéjant rizikai uzsikrés-
ti per medicinines procediiras ir didéjant rizikos grupiy (vartojanciyjy Svirks-
¢iamuosius narkotikus, kaliniy) uzsikrétimo galimybei. Norint uzkirsti kelig
HCYV infekcijos plitimui, reikia nuolat vertinti pagrindinius HCV perdavimo
kelius, nustatyti svarbiausius HCV infekcijos rizikos veiksnius ir rizikos gru-
pes, kad bty galima parengti optimalias skriningo strategijas ir laiku suteikti
tinkamg gydyma kuo ankstyvesnégje ligos stadijoje.

1.4. Hepatito C virusinés infekcijos pasekmés

Hepatito C virusas yra pripazintas svarbia létiniy kepeny ligy priezastimi
[122,123]. Siai infekcijai badinga Giminé ir 1étiné eiga [124]. Uminé HCV
infekcija paprastai pasireiskia kepeny uzdegimu, kuriam biidingas alanino
aminotransferazés koncentracijos padidéjimas kraujo serume. Galimi tokie
simptomai: kar§¢iavimas, nuovargis, apetito praradimas, pykinimas, vémi-
mas, pilvo skausmas, tamsus Slapimas ir odos arba akiy pageltimas [125].
Uminé¢ HCV infekcija daugeliui pacienty (apie 60-70 proc.) yra besimpto-
mé. Manoma, kad tik apie 10-20 proc. pacienty i$sivysto gelta [126]. Pacien-
tams, kuriems atsiranda simptomai, inkubacinis laikotarpis nuo uzsikrétimo
iki simptomy atsiradimo gali svyruoti nuo 2 iki 12 savaiciy [125]. Mazdaug
30 proc. (1545 proc.) uzsikrétusiy asmeny virusas pasisalina savaime per 6
ménesius nuo uzsikrétimo be jokio gydymo [127]. Likusiems 70 proc. (55—
85 proc.) zmoniy HCV infekcija tampa létine. Hepatito C infekcija laikoma
létine, kai ji trunka ilgiau nei SeSis ménesius [126]. Létinés kepeny ligos eiga
dazniausiai yra klastinga, daugeliui pacienty per pirmuosius du ar daugiau
desimtmeciy po uzsikrétimo progresuoja létai, be jokiy simptomy [35].

Viruso iSlikimas organizme ilgg laikg yra pagrindiné létinio hepatito is-
sivystymo salyga. HCV, kaip ir kiti RNR virusai, egzistuoja kaip glaudZziai
susijusiy, bet imunologiskai skirtingy varianty, vadinamy kvazirtsimis, Sei-
ma [128]. Daugiau nei 20 HCV padermiy buvo klonuota i§ vieno paciento
tuo paciu metu. Taigi, net jei Seimininkas sukuria neutralizuojant] imuninj
atsaka j vyraujancig HCV paderme, bet kuris kitas organizme esantis retesnis
variantas gali iSvengti imuninés sistemos atakos ir replikuotis, kad tapty nauja
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vyraujancia paderme [128]. Be to, HCV gali sumazinti antivirusiniy citokiny
veiksminguma, padidinti uzkrésty lasteliy atsparuma citotoksininiams T lim-
focitams arba sukelti imunologing tolerancija [129]. Seimininko atsaka le-
miantys veiksniai gali biiti lytis, amzius, alkoholio vartojimas ir kombinuota
infekcija su hepatito B virusu ar ZIV. Viruso ir §eimininko saveikos rezultatas
yra toks, kad nepaisant antikiiny pries viruso baltymus atsiradimo, dauguma
pacienty negali iSnaikinti viruso, tod¢l iSlieka létin¢ infekcija, paprastai pa-
sireiSkianti létinés kepeny ligos poZymiais. Be to, imuninis atsakas yra toks
specifinis padermei, kad net pacientai, pasveike nuo HCV, gali pakartotinai
uzsikrésti kitu HCV variantu [130].

Létinis hepatitas C gali progresuoti j fibroze, ciroze ir kepeny lasteliy vézi
(2.3.1 pav.) [124].

Uminis hepatitas C  —  Savaiminis pasveikimas

i

Létinis Létinis Létinis Létinis
hepatitas C —> hepatitasC —> hepatitasC —> hepatitasC —> Kompens_uote}
FO F1 F2 F3 kepeny cirozé
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K?Pen}lv — Dekompensuota <« |
lasteliy vezys kepeny cirozé
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transplantacija

f |

2.3.1 pav. Létinio hepatito C progresavimas (sudaryta remiantis Saltiniu

[124]

Alter su bendraautoriais, iSanalizave retrospektyviniy, perspektyviniy
ir kohortiniy HCV infekuoty zmoniy tyrimy rezultatus, pateiké tokia gali-
mos Uminio hepatito C eigos schemg: i§ 100 HCV uzsikrétusiy Zmoniy 20
(20 proc.) pagyja savaime, o 80 (80 proc.) iSsivysto 1étiné infekcija; 1S 80 1¢é-
ting infekcija turinciy pacienty 24 (30 proc.) suserga progresuojancia sunkia
kepeny liga, kuri baigiasi ciroze ir (arba) kepeny lasteliy véZiu, o kitiems 24
pacientams (30 proc.) kepeny liga iSlieka stabili, neprogresuojanti  cirozg ir
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jos sunkias pasekmes, nesvarbu, ar biity skiriamas gydymas, ar ne; likusiems
32 pacientams (40 proc.) infekcija vystosi létai, ir jos baigt] yra sunku numa-
tyti [35].

Dauguma pacienty, serganciy kompensuota ciroze, isliecka besimptomiai,
taCiau kitiems pasireiskia nuovargis, silpnumas, apetito praradimas, diskom-
fortas desing¢je virSutingje pilvo dalyje ir nepaaiSkinamas svorio kritimas
[131]. Prasidéjus kepeny cirozés dekompensacijai, pacientams atsiranda su-
trikusios kepeny funkcijos simptomai, tokie kaip gelta, portaliné hipertenzija
(jskaitant ascitg ir perifering edema) ir hepatiné encefalopatija [131]. Kiek-
vienais metais mazdaug 6 proc. pacienty, serganciy kepeny ciroze, i$sivysto
dekompensuota kepeny liga [124].

Pasaulinés ligy nastos (GBD) tyrimo duomenimis, 2017 metais nuo kepe-
ny cirozés miré daugiau nei 1,32 milijonai pasaulio gyventojy (440 000 mote-
ry (33,3 proc.) ir 883 000 (66,7 proc.) vyry), palyginti su 899 000 mirciy 1990
metais [132]. Mirtys nuo cirozés 2017 metais sudar¢ 2,4 proc. visy pasaulio
gyventojy mirciy, palyginti su 1,9 proc. 1990 metais. Pasaulyje 2017 metais
25,5 proc. vyry mirciy nuo kepeny cirozés sukelé hepatitas C. Motery mir-
¢iy nuo cirozes, kurig sukelé hepatitas C, dalis (26,7 proc.) buvo panasi kaip
ir vyry [132]. Panasts duomenys gauti, atlikus sisteming analize, jtraukusig
straipsnius apie kepeny ciroze 86 pasaulio valstybése, kur 21 proc. kepeny
ciroze sirgusiy zmoniy buvo uzsikréte HCV [122].

Kita letinés HCV infekcijos komplikacija yra kepeny lasteliy vézys, kuris
per metus iSsivysto 14 proc. kepeny ciroze serganciy pacienty [124]. Ke-
peny veézys yra SesStas pagal daznuma vézys pasaulyje (penktas tarp vyry ir
devintas tarp motery) [ 133]. 2022 metais nustatyta daugiau nei 866000 naujy
kepeny véZzio atvejy. DidZiausias sergamumas buvo Mongolijoje ir Egipte.
2022 metais nuo kepeny veézio miré 758725 pasaulio gyventojai [133]. Apie
20 proc. kepeny lagsteliy vézio atvejy siejama su HCV [134]. Sakartvele atlik-
to tyrimo duomenimis, HCV infekuoty individy Sansai susirgti kepeny Iaste-
liy véziu buvo 16,8 karto didesni, palyginti su neinfekuotais zmonémis [134].

Pastaruosius 20 mety su HCV susijusios kepeny ligos buvo dazniausia ke-
peny transplantacijos indikacija Vakary Europoje [24,135]. Pradéjus vartoti
tiesioginio veikimo antivirusinius vaistus, hepatito C, kaip kepeny transplan-
tacijos priezasties, dalis sumazéjo [136].

Apibendrinant, 1étinés HCV infekcijos sukelta kepeny cirozé ir kepeny
lasteliy vézys islieka didele visuomenés sveikatos problema visame pasau-
lyje. Ligos progresavimo greitis atskiriems individams labai skiriasi, o $iy
skirtumy prieZastis néra aiSki. Ankstyva ligos diagnoze ir savalaikis gydymas
biitinas, siekiant sumaZzinti HCV sukeliamg Zalg pasaulio gyventojams.

25



1.5. Hepatito C diagnostika ir gydymas

Pirmg kartg JAV Maisto ir vaisty administracija licencijavo hepatito C vi-
ruso antikiiny (anti-HCV) nustatymo testus 1990 metais [137]. Nuo to laiko
ivairios anti-HCV testy versijos yra placiai naudojamos klinikinéje prakti-
koje pacienty, turin¢iy kepeny ligos simptomy, diagnozés nustatymui ir be-
simptomiy individy patikrai, siekiant nustatyti HCV uZsikrétusius asmenis,
kad jiems biity laiku suteiktas gydymas. Atsitiktinéms patikroms reikalingi
greiti, lengvai prieinami, jautris ir specifiniai HCV diagnostiniai testai. HCV
infekcija diagnozuojama naudojant anti-HCV testus ir atlickant HCV RNR
tyrimus, kurie reikalingi patvirtinti aktyvig liga [138].

Antiktinams prie§ HCV nustatyti gali biiti naudojami greitieji diagnosti-
kos testai, kurie geba aptikti antikiinus kraujo serume ir plazmoje, taip pat ir
pirsto kapiliariniame kraujyje. Greituosius testus paprasta atlikti kambario
temperatiiroje be specialiy prietaisy ar ilgo personalo mokymo [139]. Teigia-
mas testo rezultatas rodo, kad tiriamasis turé¢jo kontakta su HCV. Liga gali
biti aktyvi tyrimo metu arba tiriamasis praeityje sirgo HCV infekcija, bet pa-
sveiko savaime arba buvo iSgydytas [140]. Antikiiny tyrimai negali atsakyti,
ar infekcija Siuo metu yra aktyvi. Tam bitina atlikti HCV nukleino riigties
(RNR) tyrima [140]. Teigiamas HCV RNR tyrimo rezultatas rodo, kad tiria-
masis yra uzsikrétes aktyvia HCV infekcija. Gali buti atliekamas ir kiekybinis
HCV RNR testas viruso kiekiui nustatyti [137]. Kepeny funkcijai nustatyti
atlickami kepeny fermenty tyrimai ir vertinamas kepeny fibrozés laipsnis,
atliekant ultragarsinj tyrimg arba kepeny biopsija.

Siekiant padidinti atrankiniy patikry apimtis, kuriami labiau prieinami tes-
tai, kurie nereikalauja sudétingos laboratorinés jrangos, gali biiti atlickami ne
sveikatos priezitiros jstaigoje, jiems atlikti nereikia labai kvalifikuoto perso-
nalo. Tokie tyrimai gali biiti atliekami jkalinimo jstaigose, narkotikus varto-
janciy Zzmoniy priezitros institucijose [141]. ISlieka reikalavimas, kad testai
privalo biiti pakankamai jautrts ir specifiniai [140].

Klinikiné pacienty, sergan¢iy su HCV susijusia kepeny liga, priezitira
per pastaruosius du deSimtmecius gerokai pazengé i prieki dél geresnio li-
gos patofiziologijos supratimo ir dél diagnostiniy procediry bei gydymo ir
prevencijos nuolatinio tobulinimo [139,142]. Pagrindinis HCV terapijos tiks-
las — pasiekti stabily virusologinj atsaka (angl. sustained virologic response;
SVR), kuris apibréziamas kaip HCV RNR neaptikimas, praé¢jus 12 savaiciy
arba 24 savaitéms po gydymo pabaigos [139,143,144]. Vélyvas atkrytis pa-
sireiSkia maziau nei 0,2 proc. atvejy po 6 steb€jimo ménesiy [142]. Stabilus
virusologinis atsakas siejamas su kepeny fermenty normalizavimusi, kepeny
fibrozés regresija bei kepeny funkcijos pageréjimu [145,146]. Zmonéms, ku-
riems nustatyta nedidelio laipsnio kepeny fibroze, hepatitas C neprogresuoja
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iki cirozes, kepeny nepakankamumo ar kepeny lasteliy véZzio, o Zmonéms,
sergantiems kepeny ciroze, gydymas reikSmingai sumazina komplikacijy ri-
zika [147,148].

Iki 2014 m. HCV gydymo alfa interferonu veiksmingumas buvo neoptima-
lus, nes tik mazdaug pusei pacienty pavykdavo pasiekti stabily virusologinj
atsaka. Sis rodiklis buvo dar maZesnis pacientams, sirgusiems pazengusiomis
kepeny ligomis. Kai kurie 18 jy negalé€jo uzbaigti gydymo d¢l nepageidauja-
mo pasSalinio vaisty poveikio [149]. Dabartiniai gydymo algoritmai naudojant
antivirusinius tiesioginio veikimo vaistus yra trumpi (12 savaiciy ar maziau),
turi nedaug Salutiniy poveikiy ir yra veiksmingi uzkertant kelig pazengusioms
kepeny ligoms, véZiui ir su tuo susijusiai mirciai [147,148].

Nors pasiekta didelé pazanga gydant hepatitag C, daugelis Zmoniy vis dar
neturi galimybés gydytis. Prieigos stoka kyla d¢l jvairiy kliti¢iy, tokiy kaip
didelé gydymo kaina, riboti sveikatos priezitros istekliai ir informuotumo
trikumas [150]. ApZzvalgoje, apimancioje tiesiogiai veikianciy antivirusiniy
vaisty registracijg, kompensavimg ir gydymo apribojimus pasaulio valstybé-
se, teigiama, kad 2023 metais 145 (91 proc.) Salys buvo uzregistrave bent
vieng tiesiogiai veikiant] antivirusinj preparatg ar jy kombinacijg [151]. Net
109 (68 proc.) Salys kompensavo bent vieng preparatg ar jy kombinacijg. IS
visy Saliy, kuriose gydymas kompensuojamas, 66 reikéjo specialisto recep-
to, astuoniose buvo taikomi apribojimai pakartotiniam gydymui, septyniose
buvo taikomi apribojimai narkotiniy medziagy vartotojams, penkiose — apri-
bojimai vartojantiems alkoholj, o trys, tarp jy ir Lietuva, turéjo apribojimus
del kepeny fibrozes stadijos [151]. Lietuvoje apribojimai panaikinti 2024 me-
tais. Nors nauji antivirusiniai vaistai yra brangis, ilgalaikéje perspektyvo-
je ju vartojimas bus ekonomiskai efektyvus, nes sumazins dekompensuotos
cirozés ir kepeny lasteliy vézio gydymo islaidas bei kepeny transplantacijy
skaiciy [152,153]. Taigi, tinkamai organizuota patikra dé¢l HCV ir savalaikis
létinio hepatito C gydymas yra perspektyviausios priemonés, kovojant su Sia
infekcija.

1.6. Hepatito C viruso eliminavimo programos ir jy ekonominis
vertinimas

Atsiradus patikimiems diagnostikos testams ir efektyviems vaistams, PSO
i8kélé uzdavinj iki 2030 mety eliminuoti HCV, kaip grésme visuomenés svei-
katai. 2016 metais 69-0ji Pasaulio sveikatos asambléja patvirtino §j ambi-
cingg PSO tiksla, kuriuo siekiama 80 proc. sumazinti naujy létiniy hepatito
C atvejy skaiciy, 65 proc. sumazinti mirtinguma, susijusi su HCV infekcija,
iki 90 proc. padidinti diagnozuoty ir iki 80 proc. gydomy HCV uzsikrétusiy
zmoniy skaiciy, palyginti su 2015 mety atitinkamais rodikliais [36]. Pasiekus
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§1 tiksla, bty iSsaugota 2,85 milijono gyvybiy, iSvengta 9,5 milijono naujy
infekcijy ir 2,1 milijono véZio atvejy [21]. Zvelgiant j 2050 metus, tai pade-
ty i§saugoti beveik 23 milijonus gyvybiy, iSvengti beveik 53 milijony naujy
virusinio hepatito infekcijy ir 15 milijony vézio atvejy [21]. Strategijoje nu-
matyta, kaip sumazinti naujy HCV infekcijy skaiciy, padidinti diagnostikos ir
gydymo prieinamumag bei pagerinti prieziiirg ir stebéjima. Joje skiriamas di-
delis démesys lygiy galimybiy skatinimui, bendruomeniy jtraukimui ir HCV
eliminavimo paslaugy integravimui } esamas sveikatos prieziliros sistemas
[150]. PSO iskelti tikslai yra pasiekiami, nes laiku pradéjus taikyti tiesioginio
veikimo antivirusinj gydyma pasveiksta daugumg HCV infekuoty pacienty
[154]. PSO ragina visapusiSkai reaguoti ] HCV sukeliamas grésmes visuo-
mengés sveikatai, jgyvendinant penkias veiksmingas intervencijas, apimancias
prevencija, diagnostika, rysj su esama sveikatos prieziiira, gydyma ir stebé-
jima [155].

Ankstesni tyrimai nustaté, kad HCV infekcija gali biti pasalinta per at-
einanc¢ius 15-20 mety, taikant tikslines strategijas, skirtas esamoms infekci-
joms nustatyti ir i1§gydyti, taip pat uzkirsti kelig naujy infekcijy atsiradimui
[156,157]. HCV eliminuoti biity jmanoma, nes virusas plinta tik tarp Zzmoniy,
negali daugintis aplinkoje, gali biiti identifikuojamas naudojant paprastus ir
tikslius diagnostikos metodus, o veiksmingais vaistais galima iSgydyti tiek
fimias, tiek ir létines infekcijas, taip nutraukiant viruso perdavima [158]. Ta-
Ciau kiti autoriai teigia, kad daugumai Saliy bus sudétinga pasiekti §j tikslag
del to, kad néra jdiegty profilaktikos programy, skirty HCV uzsikrétusiems
asmenims diagnozuoti bendroje populiacijoje bei vis dar riboty galimybiy vi-
siems uzsikrétusiems uztikrinti veiksmingo gydymo prieinamuma [149,159].
Akivaizdu, kad be visus Salies gyventojus apimancios patikros programos,
HCYV i8naikinti ar net reikSmingai sumazinti infekcijos paplitimo nepavyks
[149]. Nuo 2015 iki 2022 mety tik 36 proc. Zzmoniy, serganciy hepatitu C,
buvo nustatyta diagnozeé, o 20 proc. gavo veiksmingg gydyma [21]. 2022
mety pabaigoje 12,5 milijono zmoniy buvo gydomi nuo hepatito C, taciau
Sie skaiciai yra gerokai mazesni uz pasaulinius tikslus, kuriais siekiama eli-
minuoti virusinj hepatitg iki 2030 mety [21]. Pagrindiné klititis tam yra nepa-
kankamas uzsikrétusiyjy HCV diagnozavimas [142,160,161].

Nacionalinés veiksmingos patikros strategijos, skirtos efektyviai nustatyti
uzsikrétusius asmenis, yra labai svarbios siekiant PSO tiksly. Norint pasiekti
HCV makroeliminavima, bitina patikrinti visg Salies ar jos dalies, kurioje
yra didelis HCV infekcijos paplitimas, populiacija [162]. Iki Siol tik kelios
Salys pasirinko masinio skriningo strategija. Egipte daugiau nei 50 milijony
zmoniy buvo patikrinta d¢l HCV ir keli milijonai i§gydyti [163]. JAV 2023
m. buvo patvirtintas nacionalinés eliminacijos programos biudzetas penke-
riems metams [164]. Mazesnés Salys, tokios kaip Gruzija ir Islandija, taip pat
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pradéjo nacionalines skriningo programas. Nuo 2015 iki 2022 mety Gruzijo-
je i18gydyta daugiau nei 77 tukstanc¢iai Zmoniy [165]. Net 60 proc. sumazéjo
naujy HCV infekcijos atvejy. ISvengta 842 mirciy [165]. Islandijoje 2016-
2019 metais nustatyta 865 HCV infekcijos atvejai arba daugiau nei 90 proc.
visy infekuoty asmeny [166]. Nukreipti gydymui 824 infekuoti asmenys arba
95,3 proc. uzsikrétusiyjy. Pradéjo gydyma 795 individai arba 96,5 proc.,
pagijo — 717 arba 90,2 proc. [166]. Buvo taikomas daugiadisciplininés ko-
mandos metodas, integruojant priklausomybiy gydymo paslaugas ir teikiant
pirmenybe Svirk§¢iamuosius narkotikus vartojantiems zmonéms. Tai sudaré
galimybes Islandijai buti tarp pirmaujanciy Saliy, siekian¢iy PSO tikslo pa-
naikinti HCV, kaip grésme visuomenes sveikatai, iki 2030 mety.

Makroeliminavimo strategijos yra nukreiptos | visg populiacija arba di-
dele Salies gyventojy dalj. Esminis $iy strategijy tikslas yra nustatyti ir iSgy-
dyti besimptomius uzsikrétusius asmenis, iSvengti komplikacijy i8sivystymo
ir tolesnio infekcijos perdavimo, taip sutaupant sveikatos prieziiiros iSlaidas
[155]. Visuotiné gyventojy patikra rekomenduojama populiacijoms, kuriose
yra didelis HCV infekcijos paplitimas. Jis apibiidinamas kaip hepatito C daz-
nis >2 proc. arba HCV antikiiny serologinis paplitimas bendrojoje populiaci-
joje =5 proc. [162]. Europoje, kur HCV paplitimas yra maZesnis nei 2 proc.,
PSO nerekomenduoja masinés patikros programy [162].

Mikroeliminavimo strategija taikoma konkreCiose subpopuliacijose. Jas
sudaro migrantai i§ didelio paplitimo $aliy, Svirk§¢iamuosius narkotikus var-
tojantys individai, kaliniai, vyrai, turintys lytiniy santykiy su vyrais, paci-
entai, uzsikréte ZIV, psichiatriniai pacientai, taip pat sergantieji pazengusia
kepeny liga, hemofilija ir pacientai, kuriems taikoma hemodialize [167-169].
Dauguma ty zmoniy yra sunkiai pasiekiami. Turi biiti sukurtos naujos prie-
monés mikroeliminavimui jgyvendinti, visy pirma greiti serologiniai ir viru-
sologiniai diagnostiniai testai, sveikatos priezitiros paslaugy perorientavimas,
siekiant pagerinti prieigg prie jy, galimybé gauti savalaikj gydyma tiesiogiai
veikianciais antivirusiniais vaistais ir ilgalaikis steb&jimas [170]. Mikroelimi-
navimo strategijg taiko dauguma Europos Saliy: Norvegija, Suomija, Danija,
Pranciizija, Jungtiné Karalysté, Ispanija, Italija, Nyderlandai, Belgija ir kitos
[171].

HCV eliminavimas reikalauja dideliy ekonominiy investicijy ir sveikatos
priezitiros iStekliy [155]. Optimizuojant iStekliy paskirstyma, labai svarbu
ivertinti HCV eliminavimo strategijy ekonominj efektyvuma. Kasty efekty-
vumo analizé lygina skirtingy intervencijy islaidas ir rezultatus [172]. Tai-
komi jvairlis matematiniai modeliai (dazniausiai Markovo modelis), kurie
imituoja HCV infekcijos raidg populiacijose, jtraukdami tokius veiksnius,
kaip ligos plitimas, nattralus ligos progresavimas ir gydymo poveikis [77].
Sie modeliai padeda jvertinti ilgalaikius jvairiy strategijy rezultatus, jskaitant
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iSvengty HCV infekcijy skaiciy, sergamumo ir mirtingumo nuo kepeny pato-
logijos sumazéjima, nejgalumo koreguoty gyvenimo mety (DALY) ir gyve-
nimo kokybés koreguoty gyvenimo mety (QALY) padidéjima, kuris paprastai
iSreiskiamas kastais uz jgytus nejgalumo ar kokybés koreguotus gyvenimo
metus. Lyginamas jvairiy strategijy ekonominis efektyvumas: visuotinés
patikros ir tikslinés (pavyzdziui, didelés rizikos grupés) patikros, visuotinio
infekuotyjy gydymo ir gydymo su tam tikrais ribojimais (pavyzdziui, kepe-
ny fibrozés laipsnio ar amziaus), informavimo ir Zalos maZinimo programy,
ypa¢ zmonéms, kurie vartoja Svirk§¢iamuosius narkotikus, taikymo ir kity.
Ivertinus Egipto nacionalinés HCV eliminavimo strategijos, kuri rémési vi-
suotiniu skriningu ir visy infekuotyjy gydymu, ekonominj efektyvuma, nu-
statyta, kad ji yra efektyvi, nes leis sutaupyti apie 35 min. JAV doleriy tie-
sioginiy iSlaidy ir 4705 mln. JAV doleriy netiesioginiy islaidy iki 2030 mety
bei 86 proc. sumazés infekuoty HCV atvejy skaicius [173]. Graikijos HCV
eliminavimo strategijos ekonominis vertinimas atskleidé¢, kad nejgyvendinus
didelés apimties patikros programy ir nepadidinus gydomy infekuoty paci-
enty skaiciaus, nepavyks iki 2030 mety pasiekti PSO iskelty tiksly [174].
Nors HCV pasalinimas yra brangi investicija, taciau tai taip pat ir taupanti
intervencija, nes sitiloma strategija sumazinty sergamuma ir mirtinguma nuo
ligy bei atkurty HCV uzsikrétusiy gyventojy produktyvuma. Vokietijoje atlik-
tas jvairiy patikros strategijy, skirty skirtingoms rizikos grupéms ir visiems
gyventojams, ekonominis vertinimas nustaté, kad ekonomiskai efektyviausia
biity visos vartojanciyjy Svirk§¢iamuosius narkotikus subpopuliacijos patikra
[41]. Be to, reikéty plésti bendros populiacijos ir vyry, turinciy lytinius san-
tykius su vyrais, patikrg. Atlikus Sveicarijos HCV eliminavimo strategijos
ekonominio efektyvumo vertinima, nustatyta, kad pasalinus gydymo tiesiogi-
nio veikimo antivirusiniais vaistais ribojimus, susijusius su kepeny fibrozés
laipsniu, i$ pradziy iSlaidos iSaugty, ta¢iau 2031 metais jos buty daugiau nei
2 kartus mazesnés negu nepanaikinus ribojimy [175]. Italijoje atlikto HCV
skriningo strategijy duomenimis, laipsniSka gimimo kohortos patikros strate-
gija (pirmos pakopos atranka: 1968—1987 m. gimimo kohorta, véliau iSplétus
ki 1948-1967 m. kohortos) buvo ekonomiskai efektyviausia [176]. Autoriai
sitilo tokig strategija Salims, turin¢ioms ribotas finansines galimybes. Mol-
dovai sitilomas realus scenarijus, pagal kurj buity atlikta 20 proc. gyvento-
Jju metiné patikra ir 80 proc. infekuoty Zzmoniy biity gydomi [177]. ki 2030
mety reikéty patikrinti 2,75 milijony gyventojy, o 65000 gydyti. Palyginti su
2015 metais, $i programa sumazinty sergamumg HCV 98 proc., o su HCV
susijusias mirtis — 72 proc. 2022-2030 m. §i strategija kainuoty 17,5 mlin.
JAV doleriy, kurie bty iSleisti gyventojy patikrai del uzsikrétimo HCV ir
uzsikrétusiyjy gydymui. Taciau iki 2050 mety sveikatos prieziiiros sistema
sutaupyty daugiau nei 85 milijonus doleriy [177]. Remiantis jvairiose Salyse
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atlikty ekonominiy tyrimy rezultatais, apskaiciuota, kad uz kiekvieng dole-
1], investuoty, siekiant iSvengti mir¢iy nuo kepeny lasteliy véZzio bei ateityje
iSaugsianciy vézio gydymo ir priezitiros i$laidy, biity galima gauti apie 2—3
JAV doleriy graza [21].

Taigi, HCV eliminavimo strategijy ekonominis vertinimas padeda nustaty-
t1, kuriy strategijy kasty efektyvumas yra didziausias [178]. Jis priklauso nuo
HCV paplitimo Salyje, pasirinktos patikros apimties, gydymo kasty, preven-
cijos programy jtraukimo ir kity veiksniy. Todél rekomenduojama atlikti kon-
krec¢ioms Salims skirty HCV eliminavimo strategijy ekonominio efektyvumo
vertinimus, kad biity galima parengti moksliniais jrodymais grista HCV eli-
minavimo politika, kuri duoty maksimalig nauda visuomenés sveikatai. Tam
biitina Zinoti nacionalinius HCV paplitimo, naujy atvejy atsiradimo skirtingo-
se rizikos grupése duomenis, konkreciai Saliai biidingus patikros ir gydymo
kastus bei kitus modeliavimui reikalingus duomenis. Sis darbas ir skiriamas
epidemiologinés HCV situacijos Lietuvoje vertinimui bei galimybiy pasiekti
PSO iskeltus tikslus iki 2030 mety modeliavimui.
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2. TYRIMO MEDZIAGA IR METODAI

2.1. Kauno miesto 25—-64 mety gyventojy infekuotumo Helicobacter
pylori bakterija tyrimas

2.1.1. Tyrimo kontingentas

Tyrime ,,Létinés ligos ir jy rizikos veiksniai suaugusiy Zmoniy populiaci-
joje* dalyvavo 25-64 mety Kauno miesto gyventojai, kurie buvo atsitiktinai
atrinkti i§ Lietuvos gyventojy registro sgrasy. Tyrimas prasidéjo 2020 metais,
bet buvo nutrauktas, paskelbus karanting dél COVID-19 infekcijos. Jis buvo
tesiamas 2023 metais. Atrinktiems gyventojams pastu buvo siunc¢iami kvie-
timai atvykti sveikatos patikrinimui j Lietuvos sveikatos moksly universite-
to ligoninés Kauno kliniky Endokrinologijos klinika. Iki 2023 mety birzelio
23 dienos tyrime dalyvavo 1074 gyventojai. H. pylori antikiinai buvo istirti
1046 dalyviy kraujo serume, kas sudar¢ 97,4 proc. visy tyrime dalyvavusiy
gyventojy. Tarp tyrimo dalyviy buvo 526 vyrai ir 520 motery, atitinkamai
50,3 proc. ir 49,7 proc. (2.1.1.1 lentel¢). Tiriamyjy amziaus vidurkis buvo
47,2 + 11,5 metai.

2.1.1.1 lentelé. Pagrindinés tiriamyjy demografinés charakteristikos

Charakteristika N Proc. Amziaus vidurkis £ SN (metai)
Vyrai 526 50,3 46,3+ 11,6
Moterys 520 49,7 48,0+ 11,4
I8 viso 1046 100 472 +11,5

SN — standartinis nuokrypis.

2.1.2. Tyrimo metodai

Visiems tiriamiesiems buvo pildomas klausimynas, i kurj buvo itraukti
klausimai apie veiksnius, galimai susijusius su H. pylori infekcijos paplitimu:
1) klausta apie gyventojy socialines ir demografines charakteristikas (lyti,
amziy, iSsilavinima, Seimine¢ padétj, kur augo vaikystéje); 2) teirautasi, 1§ kur
gaudavo geriamg vandenj bei ar namuose, kuriuose augo, buvo karstas van-
duo; 3) rinkta informacija apie skrandZio ligas (gastrita, opalige, skrandzio
veézj) ir dispepsinius nusiskundimus, varginusius per pra¢jusj meénesj (skran-
dzio skausmus, rémens grauzimg, pykinima/vémima, viduriavima, viduriy
uzkietéjima); 4) klausta apie praeityje atliktus H. pylori antikiiny tyrimus (ar
buvo tirtas dél H. pylori infekcijos; jei buvo nustatyta H. pylori, ar vartojo
vaistus jos iSnaikinimui). H. pylori antikiiny tyrime naudoti anketos klausi-
mai pateikti Priede 1.
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Pagal iSsilavinima tiriamieji suskirstyti j 3 grupes: vidurinio ir Zemesnio i$-
silavinimo (apjungta pradinis, nebaigtas vidurinis ir vidurinis i§silavinimas);
aukstesniojo (technikumas, aukstesnioji mokykla) ir aukstojo (apjungta kole-
gija ir universitetas). Pagal Seimin¢ padétj tiriamieji suskirstyti j gyvenancius
poroje (vede ir gyvenantys kartu nesusituoke) ir kitus (viengungiai, iSsiskyre
ir nasliai).

Zmogaus IgG antikiinai prie§ H. pylori buvo nustatyti kraujo serume, nau-
dojant diagnostinj ELISA rinkinj (SERION ELISA® Classic Helicobacter
pylori IgG, Serion, Vokietija), pagal gamintojo protokolg. Reakcijos tirpa-
lo optinis tankis buvo iSmatuotas mikroploksteliy skaitytuvu Sunrise (Tecan
Trading AG, Sveicarija), esant 405 nm bangos ilgiui (referencinis bangos il-
gis 620 nm), naudojant programing jrangg MagellanTM (Tecan Trading AG,
Sveicarija).

Tyrimas atliktas vadovaujantis Kauno regioninio biomedicininiy tyrimy
etikos komiteto leidimu (protokolo numeris BE-2-49). Rasyting informuoto
asmens sutikimo formga pasirasé visi tyrimo dalyviai.

2.1.3. Statistiné duomenuy analizé

Disertacijos duomeny statistin¢ analiz¢ atlikta, naudojant statisting progra-
ma IBM SPSS Statistics for Windows, versija 27.0 (IBM Corp.: Armonk, NY,
USA, isleista 2020 m.). H. pylori 1gG antikiiny paplitimas (procentais) buvo
skaiCiuotas skirtingose tiriamyjy grupése. Skaiciuojant bendrg paplitima, tai-
kyta rodiklio standartizacija pagal amziy, standartu pasirinkus Kauno mies-
to gyventojy amzing struktiirg. Paplitimo palyginimui tarp grupiy taikytas y*
kriterijus ir z testas su Bonferroni korekcija. Vertinant H. pylori antikiiny pa-
plitimo ry$j su jvairiais veiksniais, taikyta daugiaveiksné logistiné regresiné
analizeé.

2.2. Lietuvos sveikatos moksly universiteto studenty infekuotumo
Helicobacter pylori bakterija tyrimas

2.2.1. Tyrimo kontingentas

Tyrimas buvo atliktas 1995, 2012, 2016 ir 2020 metais. Tyrime dalyvavo
LSMU Medicinos ir Slaugos fakultety [-IV kursy studentai. Studenty grupés
(grupéje vidutiniskai 10 studenty) buvo atrinktos atsitiktine tvarka i§ bend-
ro grupiy saraSo. Tyrime dalyvauti buvo pakviesti visi studijy dieng i uzsi-
émimus atvyke atrinkty grupiy studentai. Dalyviy charakteristikos pateiktos
2.2.1.1 lentel¢je.
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2.2.1.1 lentelé. Tirty studenty charakteristika

Tyrimo metai
Charakteristika 1995 2012 2016 2020
N=120 N =187 N =262 N =148
Merginos, N (proc.) 91 (75,8) 135 (72,2) 183 (70,1) 120 (81,1)
Vaikinai, N (proc.) 29 (24,2) 52 (27,8) 78 (29,9) 28 (18,9)
Amzius, vidurkis +£ SN (metai) | 21,3+1,0 22,4+0,7 20,4+ 1,0 20,4 +1,7

SN — standartinis nuokrypis.

2.2.2. Tyrimo metodai

Studentams, pasirasiusiems informuoto asmens sutikimo forma, buvo at-
liktas serologinis antikiiny prie§ H. pylori testas. Kapiliarinis kraujas buvo
imamas 1§ pirSto. 1995 metais buvo naudojamas serologinis ,,Helisal One-
Step (CortecsDiagnostics)“ testas, 2012, 2016 ir 2020 metais buvo naudojami
»dureScreenDiagnostics Ltd. testai. ,,Helisal One-Step* testo jautrumas yra
84 proc., specifiSkumas — 78 proc. [179]. ,,SureScreenDiagnostics Ltd.* testo
jautrumas yra 87 proc., o specifiSkumas — 86 proc. [180]. Testai buvo atlikti
vadovaujantis gamintojy pateiktais nurodymais.

Siekiant jvertinti dispepsijos simptomy paplitima, 2020 metais studentai
pildé virskinimo trakto simptomy vertinimo skalés (GSRS) klausimyna. An-
ketoje iSvardinti simptomai, kuriy stiprumas vertinamas Likerto tipo skale
(0 reiskia simptomy nebuvima, o 6 — labai stiprius simptomus). Simptomy
intensyvumo vidurkis skai€iuotas, sudedant studenty skausmo intensyvumo
balus (nuo 1 — labai nezymiis simptomai iki 6 — labai stipriis simptomai).
Buvo vertinamas skausmas ar diskomfortas epigastriume, rémuo, atpylimas
rugsciu turiniu, alkio skausmas pilvo virSutingje dalyje, pykinimas, gurgéji-
mas, pilnumo jausmas epigastriume ir raugé¢jimas (Priedas 2).

Tyrimui atlikti gautas Kauno regioninio biomedicininiy tyrimy etikos ko-
miteto leidimo papildymas (protokolo numeris P2-BE-2-31/2018).

2.2.3. Statistiné duomeny analizé

H. pylori antikiiny ir dispepsiniy simptomy paplitimas skaic¢iuotas procen-
tais. Paplitimo palyginimui tarp grupiy taikytas x* kriterijus ir z testas su Bon-
ferroni korekcija. Studenty, turinéiy ir neturinéiy H. pylori antikiiny, dispep-
siniy simptomy intensyvumo baly skirstiniai lyginti, taikant Mann-Whitney
testa, kadangi skirstiniai neatitiko normalumo kriterijy.
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2.3. Mirtingumo nuo létinio hepatito C duomeny analizé

2001-2020 mety duomenys apie Lietuvos gyventojy miréiy priezastis
buvo gauti i§ Higienos instituto. Mirties priezastys buvo koduojamos pagal
Tarptauting statisting ligy ir sveikatos sutrikimy klasifikacija, deSimtajj lei-
dima, Australijos modifikacijg (TLK-10-AM) [181]. Nuo 2010 m. koduoja-
ma ne tik pagrinding, bet ir gretutiné mirties priezastis. Buvo iSanalizuotos
trys mirciy grupés: 1) mirtys, sukeltos létinio hepatito C (B18.2 koduota kaip
pagrindiné mirties priezastis), 2) mirtys nuo kitos ir nepatikslintos kepeny
cirozés, nurodytos kaip pagrindiné priezastis, ir 1€tinio hepatito C, nurodyto
kaip gretutiné mirties priezastis (K74.6 su B18.2), ir 3) mirtys dél kepeny
lasteliy vézio, nurodyto kaip pagrindiné mirties priezastis, ir 1étinio hepatito
C, nurodyto kaip gretutiné mirties priezastis (C22.0 su B18.2). Sios mirties
priezastys buvo pasirinktos todél, kad létinis hepatitas C, kaip gretutiné mir-
ties priezastis, dazniausiai buvo nurodomas su nepatikslinta kepeny ciroze
(K74.6) ir kepeny lasteliy véziu (C22.0), kaip pagrindine mirties priezastimi.

2.3.1. Statistiné duomeny analizé

Kasmetiniai mirtingumo duomenys buvo standartizuoti pagal amziy, stan-
dartu pasirinkus Europos populiacijg [182]. Siekiant jvertinti metin] mirtin-
gumo nuo pasirinkty ligy pokytj ir kritinius poky¢iy periodus tyrimo laiko-
tarpiu, buvo atlikta mirtingumo duomeny jungiamyjy tasky regresiné analize
(angl. joinpoint regression analysis) ,Joinpoint Trend Analysis Software*
statistine programa [183]. Ji randa mirtingumo kreiviy liziy taskus ir Monte
Carlo permutacijos testu nustato optimaly jy skai¢iy [184]. Mirtingumo po-
kytis kiekviename periode vertintas taikant logaritminés skalés model;j:

log (mirtingumas) = fxmetai + o kiekvienam periodui. Logaritminés re-
gresijos koeficientg apskaiciavus procentais, nustatomas vidutinis kasmetinis
procentinis pokytis (VKPP).

2.4. Lietuvos sveikatos moksly universiteto ligoninés Kauno kliniky
medicininés dokumentacijos duomenuy tyrimas

I§ Lietuvos sveikatos moksly universiteto ligoninés (LSMUL) Kauno kli-
niky elektroninés duomeny bazés buvo surinkti duomenys apie ligoningje
konsultuotus ir gydytus pacientus, sergancius kepeny ciroze ir kepeny laste-
liy véziu, bei pacientus, kuriems buvo atlikta kepeny persodinimo operacija.
Jei pacientas LSMUL Kauno klinikose lankési kelis kartus, ] tyrima buvo
jtraukti tik pirmo apsilankymo duomenys. Analizuoti duomenys apie visus
2018-2021 metais nustatytus kepeny cirozés ir 2018-2020 metais nustatytus
kepeny lasteliy vézio atvejus bei 2000-2021 metais atliktos kepeny trans-
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plantacijos atvejus. Analizei buvo naudojami duomenys apie pacienty lytj,
gimimo data, apsilankymo datg ir diagnoze, taip pat apie léting hepatito C
infekcija, patvirtintg teigiamu HCV-RNR tyrimu.

Tyrimas atliktas, gavus Kauno regioninio biomedicininiy tyrimy etikos
komiteto leidimo papildyma (protokolo numeris P2-BE-2-31/2018).

Vertintas HCV infekcijos paplitimas (procentais) tarp sirgusiyjy kepeny
ciroze ir kepeny lasteliy véziu bei tarp pacienty, kuriems atlikta kepeny trans-
plantacija, atsizvelgiant j lytj ir amZziy. Paplitimo palyginimui tarp grupiy tai-
kytas y? kriterijus ir z testas su Bonferroni korekcija.

Dalyvaujant ,,RESPOND-C* tyrime, buvo rinkti duomenys apie pacientus,
kurie per 6 ménesius nuo tyrimo pradzios kreipési gydytojo gastroenterologo
konsultacijai dél nustatytos létines HCV infekcijos, patvirtintos HCV-RNR
tyrimu, ir kuriems buvo nustatytas HCV viruso genotipas. | tyrimg jtrauktas
201 pacientas. Siame darbe HCV genotipy paplitimas ir pacienty skirstymas
pagal kepeny fibrozes laipsnj naudoti, atlickant HCV eliminavimo galimybiy
vertinima.

2.5. Antikiiny prie§ hepatito C virusa paplitimo tarp Klaipédos
Jurininky sveikatos prieZiiiros centro pacienty tyrimas

Tyrimas buvo atliktas VS] Jurininky sveikatos priezitiros centre Klaipédoje
2020 mety spalio — 2022 mety gruodzio ménesiais. Centre teikiamos pirmi-
nés sveikatos prieziiiros paslaugos. 2020 metais Siame sveikatos prieziliros
centre buvo uzsiregistrave apie 37000 miesto gyventojy. Pasitelkiant regio-
nin¢ ziniasklaidg, socialiniy tinkly svetaines ir lankstinukus bei vizito pas
Seimos gydytoja metu pacientai buvo kviec¢iami dalyvauti patikroje. Pacien-
tams, atvykusiems pas Seimos gydytoja, buvo atliktas kraujo tyrimas del an-
tikiiny prie§s HCV (anti-HCV). Taikytas TOYO greitasis testas (Turklab Tibbi
Malzemeler A.S., Turkija). Antikiinai i8tirti 13743 pacientams: 6583 vyrams
ir 7160 motery, atitinkamai 47,9 proc. ir 52,1 proc. (2.5.1 lentel¢).

2.5.1 lentelé. Vs] Jurininky sveikatos prieZiiiros centre tirty pacienty charak-
teristika

Lytis N Proc. Amziaus vidurkis + SN (metai)
Vyrai 6583 47,9 54,0+ 14,5

Moterys 7160 52,1 56,4 + 14,5
Visi 13743 100 552+ 14,6

SN — standartinis nuokrypis.
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IStirty pacienty skirstymas pagal amzZiaus grupes pateiktas 2.5.2 lentel¢je.
Daugiausia istirty pacienty buvo 50-59 ir 60-69 mety amziaus grupése, tuo
tarpu maziausiai iStirta jaunesniy nei 20 mety amziaus pacienty.

2.5.2 lentelé. Tirty pacienty skirstymas pagal amziy

AmZiaus grupés (metais) Vyrai Moterys I8 viso

N Proc. N Proc. N Proc.

<20 35 0,5 28 0,4 63 0,5

20-29 382 5,8% 318 4,5 700 5,1
30-39 717 10,9 733 10,2 1450 10,5
40-49 1249 19,0%* 977 13,6 2226 16,2
50-59 1594 242 1829 25,5 3423 249
60—-69 1641 24 9% 1909 26,7 3550 25,8
70-79 820 12,5% 1089 15,2 1909 13,9

>80 145 2,2% 277 3.9 422 3,1
IS viso 6583 100 7160 100 13743 100

*p < 0,05, palyginti su moterimis (z testas su Bonferroni korekcija).

Skaiciuotas anti-HCV paplitimas (procentais), atsizvelgiant j lytj ir amziy.
Paplitimo palyginimui tarp grupiy taikytas y> kriterijus ir z testas su Bonfer-
roni korekcija. Be to, jvertinus klinikinése laboratorijose atlikty HCV-RNR
tyrimy rezultatus pacientams, kuriems buvo rasti anti-HCV, skaiciuotas vire-
mijos daznis.

2.6. Uzsikrétimo hepatito C virusu rizikos veiksniy tyrimas

Siekiant nustatyti uzsikrétimo HCV rizikos veiksnius, buvo atliktas atvejo
ir kontrolés tyrimas. Tiriamieji buvo atrinkti 1§ VS] Jirininky sveikatos prie-
zitiros centro duomeny bazés. Tiriamyjy grupés buvo sudarytos, atsizvelgiant
] serologinio tyrimo rezultatus. Atvejo grupe sudaré pacientai, kuriems buvo
rasti antiktinai prie§ HCV. Kontrolinés grupés pacientams antikiinai nebuvo
nustatyti. Atvejo ir kontrolés grupés buvo suderintos pagal lytj ir amziy, pa-
sirenkant kontrolés grupés tiriamuosius, gimusius tais paciais metais kaip ir
atvejo grupés. Atvejo ir kontrolés grupés tiriamyjy santykis buvo 1:2.

Pacientai, kuriems buvo atliekamas serologinis anti-HCV tyrimas, buvo
informuojami apie galimg telefonine apklausg. Pacientams buvo pateikta in-
formuoto asmens sutikimo forma, kurig pasirasé sutikusieji dalyvauti tyrime.
Atrinktiems pacientams buvo skambinama telefonu ir pildomas disertantés
parengtas klausimynas apie galimus uZzsikrétimo HCV biidus.

IS viso atvejo ir kontrolés tyrime dalyvavo 420 asmeny: 140 tiriamyjy, ku-
riems anti-HCV buvo nustatyti ir 280 tiriamyjy, kuriems anti-HCV nenusta-

37



tyti (52,1 proc. vyry ir 47,9 proc. motery). Atsako daznis atvejo grupéje buvo
79,2 proc., kontrolinéje grupéje — 51,6 proc. Tiriamyjy amziaus vidurkis buvo
53,5 (SN 10,7) mety.

Atliekant telefoning apklausg, buvo renkami tokie duomenys: 1) socia-
liniai ir demografiniai duomenys (lytis, amzius, iSsilavinimas, gyvenamoji
vieta, Seiminé padétis, darbiné veikla); 2) informacija apie persirgtas ligas
(hemofilija, diabeta, Sirdies nepakankamumg / iSemine¢ Sirdies liga, vézj,
inksty ligas, sunkias traumas, hepatita A, hepatita B, hepatita C, ZIV), 3)
atliktas medicinines procediras (inksty dializ¢, endoskopijas), medicinines
intervencijas (atlikta Cezario pjuvj ir kitas procediiras gimdymo metu, biop-
sijas, danty chirurgijg, chirurgines intervencijas); 4) nemedicinines procedi-
ras (tatuiruo¢iy daryma, auskary vérima, akupunktiirg, botokso injekcijas /
mezoterapija, manikitiro / pedikiliro procediiras); 5) gyvensenos veiksnius
(narkotiniy medziagy vartojima, priklausomybe nuo alkoholio, buvimg kalé-
jime, pataisos namuose, sulaikymo centruose); 6) kraujo donoryste ir kraujo
perpylimg (kraujo donorystés daznuma, kraujo perpylimy skaiciy, daznj) 7)
ankstesnius tyrimus dél hepatito C (Priedas 3).

Tyrimo protokolg patvirtino Kauno regioninis biomedicininiy tyrimy eti-
kos komitetas (Protokolo numeris BE-2-11).

2.6.1. Statistiné duomenuy analizé

Skirtumams tarp kokybiniy poZymiy nustatyti taikytas y* kriterijus ir z
testas su Bonferroni korekcija. Vertinant galimus uzsikrétimo HCV kelius,
taikyta vienaveiksné ir daugiaveiksné logistine regresiné analizé, skaiciuojant
Sansus, kad bus rasti antikiinai prie§ hepatita C.

2.7. Lietuvos hepatito C patikros programos pirmyju mety rezultaty
analizé

Hepatito C viruso patikros programa Lietuvoje pradéta 2022 m. geguzeés
ménes]. Lietuvos Respublikos Sveikatos apsaugos ministerija skyré papildo-
ma finansavimg Seimos gydytojams atlikti antikiiny prie§ hepatito C virusg
tyrimus Siems asmenims: 1) gimusiems 1945-1994 m. ir nepriskiriamiems
rizikos grupei (vieng kartg per gyvenimg) ir 2) rizikos grupés asmenims, tai
yra tiems, kurie vartoja Svirk§¢iamuosius narkotikus, yra gydomi priklauso-
mybés ligy centruose, yra uzsikréte ZIV, taip pat tiems, kuriy $eimos nariui
diagnozuotas hepatitas C, neatsizvelgiant | jy amziy (kasmetinis anti-HCV
tyrimas). Tyrimai buvo apmokami Privalomojo sveikatos draudimo fondo
biudzeto 1éSomis. Sveikatos prieziiiros jstaigos informavo Valstybing ligoniy
kasg apie atliktus tyrimus.
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Duomenys apie pirmais hepatito C patikros metais, tai yra laikotarpiu
nuo 2022 m. geguzes 5 d. iki 2023 m. balandzio 30 d., atliktus tyrimus buvo
gauti 1§ Valstybinés ligoniy kasos. Vertintos paslaugos, paZzymeétos Siais ko-
dais: 3954 — anti-HCV testo atlikimas asmenims, gimusiems 1945-1994 m.
ir nepriskiriamiems rizikos grupei, kai gaunamas neigiamas rezultatas; 3955
— anti-HCV testo atlikimas asmenims, gimusiems 1945-1994 m. ir nepriski-
riamiems rizikos grupei, kai gaunamas teigiamas rezultatas; 3956 —anti-HCV
testo atlikimas rizikos grupiy asmenims, kai gaunamas neigiamas rezultatas;
3957 — anti-HCV testo atlikimas rizikos grupiy asmenims, kai gaunamas tei-
giamas rezultatas.

Skaic¢iuotas anti-HCV paplitimas (procentais), atsizvelgiant j lytj ir amziy.
Paplitimo palyginimui tarp grupiy taikytas y? kriterijus, z testas su Bonferroni
korekcija ir tikslus FiSerio testas.

2.8. Hepatito C eliminavimo galimybiy vertinimas

Hepatito C eliminavimo galimybiy vertinimui buvo naudojamas Marko-
vo ligos progresavimo modelis programoje Microsoft Excel®, sukurtas Ligy
analizés centro fondo (JAV) (angl. Center for Disease Analysis Founda-
tion, CDA), ivedant | modelj tyrimo metu nustatytus Lietuvai budingus HCV
epidemiologinius duomenis [77]. Modelis apima visus ligos progresavimo
etapus, pradedant imine infekcija, kuri pereina i léting infekcija, progresuo-
jancig iki galutiniy kepeny ligos stadijy (kepeny cirozes ar kepeny vézio), su
modelis jvertina kasmetinj naujy atvejy skaiciy infekuoty populiacijos nariy
lyties ir amZiaus grupése, atsizvelgiant | kasmetinius ligos progresavimo nuo
ankstesnés buklés rodiklius. Modelis taip pat atsizvelgia j Lietuvos gyven-
tojy bendra mirtinguma. Lietuvos gyventojy demografiniai duomenys, mir-
tingumo ir gimstamumo rodikliai paimti i§ Jungtiniy Tauty duomeny bazés
— Pasaulio gyventojy perspektyvos 2022, suskirstant duomenis pagal lytj ir
penkeriy mety amziaus grupes nuo 1950 iki 2030 mety [185].

Lietuvos duomenys, jvesti  modelj, vertinant hepatito C eliminavimo Lie-
tuvoje galimybes, pateikti 2.8.1 lentel¢je. Anti-HCV paplitimas lyties ir am-
ziaus grupése suskaiciuotas i$ nacionalinés hepatito C patikros programos
pirmy mety duomeny. Naudojant viremijos daznj, suskaiciuotg i§ zvalgomo-
jo tyrimo Klaipédoje duomeny (58,2 proc.), nustatytas infekuoty gyventojy
skaiCius kiekvienoje lyties ir amZiaus grupéje. Tie duomenys perskaiciuoti
visai Lietuvos populiacijai. Jais remiantis buvo sumodeliuotas HCV-RNR
teigiamy atvejy skaiCius Salyje 1950-2030 mety periodu. Gydyty pacienty
skaicius buvo paimtas i§ Valstybinés ligoniy kasos duomeny bazés. Pacienty,
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kuriems buvo transplantuotos kepenys, skai¢ius paimtas i§ Lietuvos naciona-
linio transplantacijos biuro tinklalapio.

2.8.1 lentelé. Jvesties parametrai hepatito C eliminavimo Lietuvoje modelia-
vimui

Parametrai Duomenys Vertlnn.no Saltinis
metai
Anti-HCV paplitimas 1,51 proc. | 2022-2023 |Pirmy mety patikros duomenys
Naujai diagnozuoty 11769 2022-2023 | Apskaiciuota i§ patikros duome-
infekuoty HCV atvejy ny
skaiCius
Gydyty pacienty skaicius 5269 2022-2023 | Valstybiné ligoniy kasa [186]
Viremijos daznis 58,2 proc. | 2022-2023 | Apskaiciuota i§ zvalgomojo tyri-
mo Klaipédoje duomeny
Kepeny transplantacijy 32 2022 Lietuvos nacionalinis transplanta-
skaiCius cijos biuras [187]

Siekiant jvertinti HCV sukelty ligy nasta Lietuvoje pries ir po hepatito C
patikros programos jgyvendinimo bei hepatito C eliminavimo Lietuvoje iki
2030 mety galimybes, buvo sukurti trys skirtingi scenarijai: 1) Situacija, bu-
vusi iki 2022 m., 2) Patikros programos jvedimas, 3) Hepatito C eliminavimo
tiksly pasiekimas. Scenarijai placiau aprasyti rezultaty skyriuje.
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3. REZULTATAI

3.1. Helicobacter pylori IgG antikiiny paplitimas tarp Kauno miesto
25-64 mety gyventojuy

IS tyrime dalyvavusiy atsitiktinai atrinkty 1046 Kauno miesto gyven-
tojy daugiausia buvo 55-64 mety vyry ir motery, atitinkamai 28,9 proc. ir
31,7 proc. (3.1.1 lentel¢). Maziausiai tiriamyjy buvo jauniausio 25-34 mety
amziaus, atitinkamai 19,2 proc. vyry ir 15,0 proc. motery. Daugiau kaip puse
(59,0 proc.) tiriamyjy buvo igije aukstaji iSsilavinima, 78,4 proc. vyry ir
63,9 proc. motery gyveno poroje, 24,2 proc. tiriamyjy vaikystéje augo kaime.

3.1.1 lentelé. Tiriamyjy skirstymas pagal socialines ir demografines charak-

teristikas
.. Vyrai Moterys IS viso
Charakteristika N | Proc. N | Proc. N | Proc. P

AmZiaus grupés

25-34 101 19,2 78 15,0 179 17,1

35-44 149 28,3 128 24,6 277 26,5 0.062
45-54 124 23,6 149 28,7 273 26,1 ’
55-64 152 28,9 165 31,7 317 30,3
ISsilavinimas

durinis ir 194 | 370 | 130 | 251 | 334 | 311
Aukstesnysis 40 | 76 | 63 | 122 | 103 | 99 | <000
Aukstasis 291 55,4 325 62,7 616 59,0

Seiminé padétis

Gyvena poroje 410 78,4 331 63,9 741 71,2 <0.001
Kita 113 21,6 187 36,1 300 28,8 ’
Vaikystéje augo

Mieste 405 77,1 386 74,5 791 75,8 0.322
Kaime 120 22,9 132 25,5 252 24,2 ’

Dauguma tiriamyjy atsaké, kad namuose, kuriuose augo, geriamg vande-
nj gaudavo i§ vandentiekio, 25,9 proc. nurod¢, kad gérimui naudojo vandenj
1§ Sulinio. Panasi dalis (26,4 proc.) tiriamyjy teigé, kad namuose, kuriuose
augo, nebuvo karsto vandens (3.1.2 lentelé¢).
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3.1.2 lentelé. Tiriamyjy skirstymas pagal higienines sqlygas vaikystéje

Higienins salveos Vyrai Moterys IS viso

& Ve N | Proc. N | Proc. N | Proc. P
Geriama vandenj gaudavo i§ vandentiekio
Taip 395 75,2 378 73,0 773 74,1 0,404
Ne 130 24,8 140 27,0 270 25,9
Namuose, kuriuose augo, buvo karstas vanduo
Taip 398 75,8 370 71,4 768 73,6 | 0,108
Ne 127 24,2 148 28,6 275 26,4

Atlikus H. pylori 1gG antikiiny paplitimo standartizacija pagal Kauno
miesto gyventojy amzing struktiirg, nustatyta, kad antikiiny paplitimas buvo
66,0 proc. tarp vyry, 59,3 proc. tarp motery ir 61,8 proc. tarp visy tiriamyjy
(3.1.1 pav.).

H. pylori infekcijos paplitimas H. pylori infekcijos paplitimas
tarp vyry tarp motery

®mHP- mHP+ = HP- mHP+

H. pylori infekcijos paplitimas tarp
vyry ir motery

m HP- mHP+

3.1.1 pav. Standartizuotas pagal amziy H. pylori IgG antikiiny paplitimas
tarp Kauno miesto 25—64 mety gyventojy
HP+ — rasti antikiinai prie§ H. pylori; HP- — nerasti antikiinai prie§ H. pylori;
*p = 0,025, palyginti su moterimis.
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Dazniausiai H. pylori antikiinai buvo nustatyti 55-64 mety amziaus vy-
rams (78,3 proc.) ir 45-54 m. amziaus moterims (67,1 proc.). Tuo tarpu re-
Ciausiai H. pylori infekcija buvo paplitusi 25-34 mety amzZiaus vyry ir motery
grupése, atitinkamai 50,5 proc. ir 47,4 proc. (3.1.3 lentel¢).

3.1.3 lentelé. H. pylori IgG antikiiny paplitimas tarp Kauno miesto gyvento-
Jju, atsizvelgiant j Iytj ir amziy

AmZiaus Vyrai (N = 526) Moterys (N = 520) IS viso (N = 1046) p tarp
grupés HP+ HP- HP+ HP- HP+ HP- vyry ir
(metais) | N [Proc.; N [Proc N |Proc] N [Proc N [Proc. N [Proc,|motery
25-34 | 51 |50,5%| 50 [49,5| 37 |47,4° 41 |52,6| 88 |49,2¢| 91 |50,8| 0,685
35-44 | 90 |60,4*| 59 [39,6| 83 |64,8| 45 [35,2]| 173 (62,5¢| 104 |37,4| 0,447
45-54 | 94 |75,8| 30 [24,2]|100 [67,1| 49 |32,9|194|71,1| 79 |28,9| 0,115
55-64 | 11978,3| 33 |21,7| 95 |57,6| 70 [42,4]| 214 |67,5|103 |32,4| <0,001
ISviso |354|67,3|172(32,7|315|60,6|205|39,4| 669 |64,0|377 |36,0| 0,024
p tarp
amziaus < 0,001 0,019 < 0,001
grupiy
HP+ — rasti antikiinai prie$ H. pylori; HP- — nerasti antikiinai prie§ H. pylori.
ap < 0,05, lyginant su 45-54 ir 55-64 mety amziaus grupémis; °p < 0,05, lyginant su 35-44
ir 45-54 mety amzZiaus grupémis; °p < 0,05, lyginant su kitomis amZiaus grupémis; ¢p < 0,05,
lyginant su 45-54 mety amziaus grupe (z testas su Bonferroni korekcija).

H. pylori antikiinai statistiSkai reikSmingai dazniau buvo nustatyti vidurinj
ir zemesn] iSsilavinimg turintiems tiriamiesiems, palyginti su aukstesnjjj ir
aukstagj] iSsilavinimg turinCiais gyventojais (3.1.4 lentel¢). H. pylori infekci-
jos paplitimas nepriklausé nuo gyvenamosios vietos vaikysteje. Tie tiriamieji,
kurie vaikystéje vartojo geriamg vandentiekio vandenj, re¢iau buvo uzsikréte
H. pylori infekcija nei vartojusieji vandenj i§ Suliniy. Be to, buvo nustatytas
daznesnis H. pylori antikiny paplitimas tarp asmeny, kuriy namuose vaikys-
téje nebuvo karsto vandens.

3.1.4 lentelé. H. pylori antikiiny paplitimas, atsizvelgiant j analizuojamus
veiksnius

.. HP+ HP-
Charakteristika N | Proc. N | Proc. p
ISsilavinimas
Vidurinis ir Zemesnis 234 72,2° 90 27,8
Aukstesnysis 59 57,3 44 42,7 0,001
Aukstasis 373 60,6 243 39,4

43



3.1.4 lentelés tesinys

.. HP+ HP-

Charakteristika N Proc. N Proc. p
Vaikystéje augo
Mieste 499 63,1 292 36,9 0.359
Kaime 167 66,3 85 33,7 ’
Geriama vandenj gaudavo i§ vandentiekio
Taip 478 61,8 295 38,2
Ne 188 69,6 82 30,4 0,022
Namuose, kuriuose augo, buvo karstas vanduo
Taip 476 62,0 292 38,0
Ne 190 69,1 85 30,9 0,035

HP+ — rasti antikiinai prie§ H. pylori; HP- — nerasti antiktinai prie§ H. pylori.
*p < 0,05 lyginant su aukStesniuoju ir aukstuoju i$silavinimu (z testas su Bonferroni korek-
cija).

Atlikus daugiaveiksne logisting regresing analize, nustatyta, kad motery
Sansai turéti H. pylori antikiinus buvo mazesni, palyginti su vyrais (SS 0,76;
95 proc. PI 0,58-0,98) (3.1.5 lentelé). Didéjant tiriamyjy amziui, didéjo San-
sai, kad jiems bus nustatyti H. pylori antikiinai. H. pylori infekcijos Sansai
tiriamiesiems, kurie buvo igije aukstesnjji ir aukstaji iSsilavinimg buvo sta-
tistiSkai reikSmingai maZesni, palyginti su vidurinio ar zemesnio i$silavinimo
tiriamaisiais.

H. pylori antikiny nustatymo Sansai nebuvo susij¢ su gyvenamaja vieta
vaikysté¢je, geriamojo vandens Saltiniu ar kar$to vandens turéjimu namuose,
kuriuose augo.

3.1.5 lentelé. H. pylori IgG antikiiny nustatymo Sansy santykiai, atsizvelgiant
i analizuojamus veiksnius (daugiaveiksné logistiné regresiné analizé)

Veiksniai | Sansy santykiai | 95 proc. PI | p
Lytis
Vyrai 1
Moterys 0,76 0,58-0,98 0,036
AmZius* 1,02 1,01-1,04 < 0,001
ISsilavinimas
Vidurinis ir Zemesnis 1
Aukstesnysis 0,48 0,30-0,77 0,002
Aukstasis 0,66 0,49-0,89 0,006
Vaikystéje augo
Mieste 1
Kaime 1,03 0,72-1,48 0,876
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3.1.5 lentelés tesinys

Veiksniai | Sansy santykiai 95 proc. PI p
Geriamg vandenj gaudavo i$ vandentiekio
Taip 1
Ne 1,16 0,75-1,78 0,503
Namuose, kuriuose augo, buvo karstas vanduo
Taip 1
Ne 0,97 0,65-1,45 0,873

* Sansy santykio pokytis per vienerius amZiaus metus; PI — pasikliautinasis intervalas.

Dauguma (70,5 proc.) tiriamyjy teigeé, kad jie anksCiau nebuvo tirti dél
H. pylori infekcijos (3.1.6 lentel¢). Beveik kas deSimtam (11,6 proc.) tiria-
myjy tyrimas atliktas, bet antiklinai nenustatyti. Anksciau atlikto tyrimo
metu H. pylori antikiinai rasti 15,0 proc. tirtamyjy. Tarp 278 tiriamyjy, ku-
riems H. pylori antikiinai buvo tirti ankséiau, jy paplitimas buvo 56,5 proc.
(157/278).

3.1.6 lentelé. Tiriamyjy skirstymas pagal anksciau atliktq H. pylori antikiiny
tyrimg

Antikiinu tyrimas Vyrai Moterys IS viso
uny ty N Proc. N Proc. N Proc. P

Antikiinai nebuvo tirti 395 | 752 | 342 | 658 | 737 | 70,5
Ty.r1mas athktgs, bet antiki- 47 9.0 74 142 | 121 11,6
nai nenustatyti
Tyrlmas' atliktas, antiktinai 61 1.6 96 18,5 157 15.0 < 0,001
nustatyti
NezZino 22 472 8 1,5 30 2,9
I8 viso 525 100 520 100 | 1046 | 100

Vaistus H. pylori infekcijos i$naikinimui vartojo 132 (84,6 proc.) tiria-
mieji, kuriems anks¢iau buvo nustatyti antikiinai (3.1.7 lentel¢). Nesigyde
14,1 proc. tiriamyjy, 2 tiriamieji neZinojo, ar vartojo vaistus.
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3.1.7 Tiriamyjy, kuriems anksciau buvo nustatyti H. pylori antikiinai, skirsty-
mas pagal tai, ar jie vartojo vaistus H. pylori infekcijai iSnaikinti

Vaisty vartojimas, Vyrai Moterys IS viso
nustacius antikiinus N Proc. N Proc. N Proc. P
Nevartojo 7 11,3 16 16,8 23 14,1
Vartojo 54 87,1 78 82,1 132 84,6 0.455
Nezino 1 1,6 1 1,1 2 1,3 ’
I8 viso 62 100 95 100 157 100

IStyrus H. pylori antikiinus tiriamiesiems, kurie anks¢iau vartojo vaistus
H. pylori infekcijos i$naikinimui, antikiinai rasti 58,3 proc. Beveik penktada-
liui (21,7 proc.) tiriamyjy, kuriems anksc¢iau H. pylori antikiinai buvo nusta-
tyti, bet jie vaisty infekcijos iSnaikinimui nevartojo, dabartinio tyrimo metu
nebuvo rasta antikiiny prie§ H. pylori (3.1.8 lentelé).

3.1.8 lentelé. H. pylori antikiiny paplitimas tarp tiriamyjy, anksciau vartoju-
siy ir nevartojusiy vaistus H. pylori infekcijai isnaikinti

Antikiiny paplitimas Vyrai Moterys IS viso
dabartinio tyrimo p

metu N Proc. N Proc. N Proc.

Vartojo vaistus H. pylori infekcijos iSnaikinimui

HP- 21 38,9 34 43,6 55 41,7

HP+ 33 61,1 44 56,4 77 58,3 0,590

IS viso 54 100 78 100 132 100

Nevartojo vaisty H. pylori infekcijos iSnaikinimui

HP- 2 28,6 3 18,7 5 21,7

HP+ 5 71,4 13 81,3 18 78,3 0,599

IS viso 7 100 16 100 23 100

HP+ — rasti antik@inai prie§ H. pylori; HP- — nerasti antiktinai pries H. pylori.

Moterims, vartojusioms vaistus H. pylori infekcijai iSnaikinti ne seniau nei
pries 2 metus, dabartinio tyrimo metu antikiinai rasti dazniau nei toms, kurios
géré vaistus prie§ 5 metus ar seniau (3.1.9 lentelé). Panasi tendencija matoma
ir analizuojant visus tiriamuosius, kurie vartojo vaistus infekcijai iSnaikinti —
ilgéjant laikotarpiui tarp tyrimo ir vaisty vartojimo, antikiinai buvo nustatomi
reciau, nors skirtumas nebuvo statistiskai reikSmingas.
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3.1.9 lentelé. H. pylori antikiiny paplitimas tarp tiriamyjy, vartojusiy vaistus
infekcijos isnaikinimui, atsizvelgiant j tai, kada vaistai buvo vartoti

Laikotarpis, Vyrai (N = 53) Moterys (N =75) IS viso (N = 128)
pragjes nuo HP+ HP- HP+ HP- HP+ HP-
vaisty

vartojimo N |Proc.] N |Proc., N |Proc.] N |[Proc.] N (Proc.] N |Proc.

Vaistus vartojo
prie§ 0—2 metus
Vaistus vartojo
prie$ 3—4 metus
Vaistus vartojo

14 (63,6 8 [36,4| 19 [76,0*|] 6 |24,0| 33 [70,2| 14 |29,8

5 162,61 3 |375| 7 [50,0] 7 |50,0| 12 |54,5| 10 |45,5

pries 5 m. ir 13 [56,5| 10 [43,5] 16 [44,4| 20 |55,6| 29 |49,2| 30 |50,8
seniau
p 0,88 0,045 0,087

HP+ — rasti antikiinai prie§ H. pylori; HP- — nerasti antikiinai prie§ H. pylori,
*p < 0,05, palyginti su vaistus vartojusiais prie$ 5 metus ir seniau.

Dalis tiriamyjy nurodé per praéjusias 30 dieny turéje¢ nusiskundimy virs-
kinimo trakto veikla (3.1.2 pav.). Beveik kas penktas vyras ir moteris skun-
dési rémens grauzimu, daugiau motery nei vyry jauté skrandzio skausmus ir
skundési viduriy uzkietéjimu. Vyrai dazniau nei moterys viduriavo. Daugiau
motery nei vyry teigeé, kad sirgo gastritu, atitinkamai 22,3 proc. ir 14,3 proc.

Skrandzo skausmai = 16"
. y 223
Remens grauzins " -
Pykinimas/Vémimas _57 6,9
Viduriavimas [ e 152
Viduriy uzkictéjimas [ —19,2*
- 22,3
Gastrins s
.. 7,5
Opaic: LS ¢

0 5 10 15 20 25

= Moterys = Vyrai

3.1.2 pav. Nusiskundimy virskinimo trakto veikla per praéjusias 30 dieny ir
persirgto gastrito bei opaligés paplitimas tarp vyry ir motery
*p < 0,05, palyginti su vyrais.
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Vertinant H. pylori antikiiny paplitimg, nenustatyta statistiSkai reikSmin-
gy rys$iy su nusiskundimais virSkinimo trakto veikla per pra¢jusias 30 dieny
(3.1.10 lentele).

3.1.10 lentelé. H. pylori antikiiny paplitimas, atsizvelgiant j nusiskundimus
virskinimo trakto veikla per praéjusias 30 dieny

. . Vyrai Moterys IS viso

N“S‘;l;‘i‘“d" HP+ HP- HP+ HP- HP+ HP-
N |Pr0c. N |Pr0c. N |Pr0c. N |Pr0c. N |Proc.] N [Proc.

Viduriavimas
Taip 48 60,0 32 |40,0| 25 |543| 21 [457| 73 |57,9] 53 |42,1
Ne 306 | 68,6 | 140 |31,4| 290 | 61,2 | 184 | 38,8 | 596 | 64,8 | 324 | 35,2
p 0,131 0,365 0,133
Pykinimas/vémimas
Taip 18 |60,0| 12 [40,0| 23 |63,9| 13 |36,1| 41 [62,1| 25 |37,9
Ne 336 | 67,7 | 160 | 32,3292 | 60,3 | 192 |39,7 | 628 | 64,1 | 352 | 35,9
p 0,380 0,673 0,748
SkrandZio skausmai
Taip 40 | 66,7 | 20 |33,3| 46 |53,5| 40 [46,5| 86 |58,9| 60 |41,1
Ne 314 | 67,4 | 152 |32,6| 269 | 62,0 165 | 38,0 | 583 | 64,8 | 317 | 35,2
p 0,911 0,141 0,17
Rémens grauZimas
Taip 281 | 68,4 | 130 | 31,6 63 |54,3| 53 |45,7| 136 [58,9| 95 |41,1
Ne 73 163,5| 42 [36,5]| 252 |62,4| 152 | 37,6 | 533 | 65,4 | 282 | 34,6
p 0,323 0,117 0,068
Viduriy uzkietéjimas
Taip 332 167,8| 158 |32,2| 60 |60,0| 40 |40,0| 82 |60,3| 54 |39,7
Ne 22 |61,1| 14 |38,9| 255|60,7| 165 | 39,3 | 587 | 64,5 | 323 | 35,5
p 0,412 0,895 0,340

HP+ — rasti antikiinai prie§ H. pylori; HP- — nerasti antiktinai pries H. pylori.

Tiriamiesiems, kurie nurodé, kad sirgo gastritu, nustatytas mazesnis
H. pylori antikiiny paplitimas nei tiems, kurie gastritu nesirgo, atitinkamai
56,0 proc. ir 65,7 proc. (3.1.11 lentel¢). Tarp sirgusiy opalige antiktiny papli-
timas taip pat buvo mazesnis, nors skirtumas nebuvo statistiskai reikSmingas.
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3.1.11 lentelé. H. pylori antikiiny paplitimas, atsizZvelgiant j persirgtq gastritg
ir opalige

Vyrai Moterys IS viso
Liga HP+ HP- HP+ HP- HP+ HP-

N | Proc.] N |[Proc.] N |Proc.] N |[Proc.] N |[Proc.] N |Proc.
Gastritas
Taip 44 | 58,7 | 31 |41,3| 252|624 | 53 457|107 | 56,0 84 | 44,0
Ne 310 | 68,7 | 141 | 31,3 | 252 | 62,4 | 152 | 37,6 | 562 | 65,7 | 293 | 34,3
p 0,085 0,117 0,012
Opaligé
Taip 27 | 574 20 [42,6| 22 | 564 | 17 |43,6 | 49 [57,0| 37 | 43,0
Ne 327 1 68,3 152 | 31,7 | 293 | 60,9 | 188 | 39,1 | 620 | 64,6 | 340 | 354
p 0,131 0,58 0,159

HP+ — rasti antikiinai prie§ H. pylori; HP- — nerasti antikiinai prie§ H. pylori

Didesnei daliai sirgusiy nei nesirgusiy gastritu ir opalige tiriamyjy anks-
¢iau buvo atliktas H. pylori antikiiny tyrimas (3.1.12 lentel¢). Antikiinai anks-
¢iau buvo tirti 61,7 proc. sirgusiy gastritu tiriamyjy ir 76,8 proc. sirgusiyjy
opalige. Tarp ty, kuriems buvo anksc¢iau atliktas antikiiny tyrimas, H. pylori
infekcija nustatyta 62,7 proc. sirgusiy gastritu ir 66,7 proc. sirgusiy opalige
tiriamyjy.

3.1.12 lentelé. Pacienty, sirgusiy gastritu arba opalige, skirstymas pagal
anksciau atliktq H. pylori antikiiny tyrimg

Netirtas | Tirtas, bet Tirtas,
. dél H. pylori | H. pylori e
Liga H. pylori | antikiinai | antikiinai Nezino P
antikiiny | nenustatyti | nustatyti
N (Proc.| N |Proc.] N (Proc.| N |Proc.
Gastritu sirgo (N = 191) 69 36,1 | 44 (23,0 74 |38,7| 4 2,1 <0.001
Gastritu nesirgo (N=2854) | 668 | 782 | 77 | 9,0 | 83 | 9,7 | 26 | 3,0 ’
Opalige sirgo (N = 86) 15 | 174 22 256 | 44 |51,2| 5 5,8 <0.001
Opalige nesirgo (N=959) | 722 | 753 | 99 | 10,3 | 113 | 11,8 | 25 | 2,6 ?

Taigi, H. pylori antikiinai nustatyti didelei daliai Kauno miesto 25-64 mety
gyventojy. Antikliny paplitimas buvo susijes su lytimi, amziumi ir i8silavi-
nimu. Daugumai (70,5 proc.) tiriamyjy H. pylori antikiinai anks¢iau nebuvo
tirti. Nors didzioji dalis (84,6 proc.) tiriamyjy, kuriems anks¢iau buvo nusta-
tyti antiklinai, vartojo vaistus, beveik pusei jy vél rasti antikiinai. Antikiiny
paplitimas nebuvo susij¢s su nusiskundimais vir§kinimo trakto veikla. Persir-
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gusiems gastritu ir opalige tiriamiesiems dazniau nei nesirgusiems anksc¢iau
buvo atliktas H. pylori antikiiny tyrimas ir taikytas medikamentinis gydymas
infekcijos i$naikinimui.

3.2. Helicobacter pylori antikiiny paplitimo poky¢iai tarp Lietuvos
sveikatos mokslu universiteto studenty ir rySiai su virSutinés vir§kinimo
trakto dalies dispepsiniais simptomais

Didziausias antikiiny pries H. pylori paplitimas studenty kraujyje nusta-
tytas 1995 m. (51,7 proc.), kuris kitais tyrimo metais mazéjo, pasickdamas
14,2 proc. 2020 metais (3.2.1 lentel¢). Antikiiny paplitimas panaSiai maz¢éjo
tiek tarp vaikiny, tiek tarp merginy. StatistiSkai reikSmingo H. pylori antiku-
ny paplitimo skirtumo tarp vaikiny ir merginy nenustatyta.

3.2.1 lentelé. H. pylori antikiiny paplitimas studenty kraujyje 1995, 2012,
2016 ir 2020 metais

Tyrimo metai
. 1995 2012 2016 2020
Lytis 95 95 95 proc 95 proc p
proc. proc. . .
Proc. PI Proc. PI Proc. PI Proc. PI
e 39,6— 19,5— 19,1- 3,0—
* B B > )
Vaikinai 58,6 777 32,7 45.9 29,5 398 7,1 17.3 <0,001
. 37,9— 21,8— 18,8— 9,2—
% 2 b b 9
Merginos | 48,4 58.8 29,6 37.4 25,1 315 15,8 225 < 0,001
. 41,8— 23,8— 21,0— 8,5—
& * s ’ s sk )
IS viso 51,7 59.9 30,5 37.1 26,4 317 14,2 19.9 < 0,001

*p < 0,05, palyginti su visais kitais tyrimo metais; **p < 0,05, palyginti su 2012 ir 2016 tyri-
mo metais (z testas su Bonferroni korekcija).

Didelei daliai studenty buvo nustatyti jvairlis dispepsiniai simptomai.
2020 metais daugiausia studenty skundési gurgéjimu, alkio skausmu virsSu-
tinéje pilvo dalyje, pilnumo jausmu epigastriume ir raugéjimu (3.2.1 pav.).
Rysio tarp H. pylori antikiiny paplitimo ir dispepsiniy simptomy nenustatyta.
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53,2
Raugejimes [y

B | — | 55.9
epigastriume 38,1

Gurgsiimes S 76
i 43,2
pykinimes T, |

Alkio skausmas pilvo 65,6
vir§utingje dalyje 66,7
Regurgitacija 17,6 23
. 28

Rémuo 23.8
Diskomfortas 40,8
epigastriume 28,6

0 10 20 30 40 50 60 70 80
= HP-s HP+

3.2.1 pav. Virsutinés virskinimo trakto dalies simptomy paplitimas (proc.)
tarp studenty, kuriems buvo nustatyti ir nenustatyti H. pylori
antikiinai 2020 metais

Dauguma apklaustyjy, kurie atsake, kad jauté virSutinés virSkinimo trakto
dalies simptomus, teigé, kad jie buvo labai nezZymiis arba nestipriis (skaléje
nuo 1 iki 6 rinkosi 1 arba 2). Dispepsijos simptomy intensyvumas studen-
tams, kuriems buvo nustatyti ir nenustatyti H. pylori antikiinai, reikSmingai
nesiskyre (3.2.2 lentele).
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3.2.2 lentelé. Virsutinés virskinimo trakto dalies simptomy intensyvumas (ba-
lais) studentams, kuriems H. pylori antikiinai buvo nustatyti ir nenustatyti
2020 metais

Dispepsijos : . HP+ o - . HP- o0
simptomai Vl.durkls Me- I(.Vill'tllll! Vl.dlll‘kls Me- Kyartﬂm p
ir SN | diana | skirtumas* | ir SN | diana | skirtumas*
gfg;;fgﬁs 25+15| 25 3 20414 2 2 > 0,05
Rémuo 2014 1 3 23+1,6 2 2 > 0,05
Regurgitacija | 1,4 +0,9 1 1 1,7+1,2 1 1 > 0,05
Alkio skausmas
pilvo virsutiné- | 1,6 + 0,9 1 1 2,1+1,1 2 2 > 0,05
je dalyje
Pykinimas 1,6+0,7| 1,5 1 22+1,5 2 2 > 0,05
Gurgéjimas 1,9+1,2 1 2 25+13 2 2 >0,05
Pilnumo
jausmas 23+1,3 2 2 22+1,3 2 2 >0 ,05
epigastriume
Rauggéjimas 1,5+0,5| 1,5 1 1,7+ 1,1 1 1 > 0,05

HP+ — rasti antikiinai prie§ H. pylori; HP- — nerasti antiktinai prie§ H. pylori; SN —standarti-
nis nuokrypis; *Skirtumas tarp 25-to ir 75-to procentilio.

Taigi, LSMU studenty uzsikrétimas H. pylori bakterija per 25 metus su-
mazejo. Virsutinés virskinimo trakto dalies simptomy daznis ir intensyvumas
nebuvo susijes su H. pylori infekuotumu.

3.3. Mirtingumo nuo létinio hepatito C pokyciai 2010-2020 metais

Mirtingumas nuo létinio hepatito C, kaip pagrindinés mirties priezasties,
didéjo nuo 0,12/100000 gyventojy 2001 metais iki 0,92/100000 gyventojy
2015 metais. Véliau jis palaipsniui maz¢jo, pasiekdamas 0,54/100000 gyven-
tojy 2020 metais (3.3.1 lentelé ir 3.3.1 pav.). Beveik viso periodo metu mo-
tery mirtingumas nuo létinio hepatito C buvo mazesnis nei vyry. Nuo 2010
mety pradéjus koduoti gretutines mirties priezastis, 1étinio hepatito C diag-
nozé buvo daznai koduojama kartu su nepatikslinta kepeny ciroze ir kepe-
ny lgsteliy véziu, kaip pagrindine mirties priezastimi (3.3.2 ir 3.3.3 lentelés).
Pridéjus Sias mirtis, kuriy pirmine prieZastimi galéjo biiti létinis hepatitas C,
mirtingumo rodikliai padidé¢jo daugiau nei 2 kartus (3.3.1 pav.). Nuo 2010
iki 2019 mety stebéta mirtingumo nuo nepatikslintos kepeny cirozés kartu su
hepatitu C did¢jimo tendencija, taciau 2020 metais rodiklis sumazéjo (3.3.2
lentelé). Mirtingumas nuo kepeny lasteliy vézio kartu su hepatitu C taip pat
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didéjo, ypac tarp vyry, pasiekdamas 1,03/100000 vyry 2020 metais (3.3.3
lentelé).

3.3.1 lentelé. Pagal amziy standartizuotas mirtingumas nuo létinio hepatito
C (B18.2), kaip pagrindinés mirties priezasties, 100000 Lietuvos gyventojy

Létinis hepatitas C, kaip pagrindiné mirties prieZastis (B18.2)
Metai Vyrai Moterys IS viso
N Mirtingumas N Mirtingumas N Mirtingumas
100000 100000 100000
2001 1 0,06 2 0,06 3 0,12
2002 5 0,19 6 0,22 11 0,42
2003 4 0,11 5 0,16 9 0,28
2004 3 0,08 3 0,11 6 0,19
2005 6 0,20 3 0,10 9 0,30
2006 3 0,09 3 0,11 6 0,20
2007 7 0,23 3 0,10 10 0,33
2008 4 0,13 3 0,10 7 0,24
2009 1 0,03 5 0,17 6 0,20
2010 13 1,07 5 0,28 18 0,59
2011 14 1,02 9 0,47 23 0,75
2012 6 0,44 8 0,41 14 0,45
2013 19 1,46 8 0,45 27 0,90
2014 16 1,16 10 0,56 26 0,86
2015 17 1,25 10 0,60 27 0,92
2016 15 1,20 10 0,55 25 0,84
2017 13 0,94 8 0,49 21 0,75
2018 14 1,13 9 0,52 23 0,83
2019 17 1,36 5 0,36 22 0,77
2020 11 0,81 5 0,26 16 0,54
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3.3.2 lentelé. Pagal amziy standartizuotas mirtingumas nuo nepatikslintos
kepeny cirozes, kaip pagrindinés mirties prieZasties, su létiniu hepatitu C,
kaip gretutine mirties priezastimi (K74.6 + B18.2), 100000 Lietuvos gyven-
tojy

Nepatikslinta kepeny cirozé su létiniu hepatitu C (K74.6 + B18.2)
Metai Vyrai Moterys IS viso
N Mirtingumas N Mirtingumas N Mirtingumas
100000 100000 100000
2010 5 0,38 3 0,16 8 0,27
2011 5 0,39 1 0,05 6 0,20
2012 7 0,56 2 0,12 9 0,30
2013 5 0,34 2 0,12 7 0,22
2014 5 0,34 2 0,12 7 0,23
2015 3 0,25 3 0,18 6 0,20
2016 10 0,76 3 0,19 13 0,47
2017 7 0,60 4 0,25 11 0,38
2018 8 0,59 2 0,11 10 0,33
2019 8 0,62 6 0,34 14 0,49
2020 7 0,52 1 0,07 8 0,29

3.3.3 lentelé. Pagal amziy standartizuotas mirtingumas nuo kepeny lgsteliy
vézio, kaip pagrindinés mirties priezasties, su létiniu hepatitu C, kaip gretuti-
ne mirties priezastimi (C22.0 + B18.2), 100000 Lietuvos gyventojy

Kepeny lasteliy véZys su létiniu hepatitu C (C22.0+B18.2)

Metai Y\imtl Ml(\)/:fart).rs IS viso
irtingumas irtingumas
N 100 600 N 100 000 N

2010 0 0 0 0 0 0
2011 3 0,28 2 0,12 5 0,19
2012 4 0,28 3 0,18 7 0,23
2013 3 0,24 1 0,04 4 0,13
2014 3 0,21 3 0,17 6 0,20
2015 7 0,60 3 0,15 10 0,34
2016 10 0,74 3 0,18 13 0,43
2017 2 0,18 3 0,17 5 0,17
2018 10 0,78 3 0,18 13 0,43
2019 6 0,54 3 0,16 9 0,30
2020 14 1,03 3 0,18 17 0,56
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Standartizuotas mirtingumas
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3.3.1. pav. Pagal amziy standartizuotas mirtingumas nuo létinio virusinio
hepatito C (B18.2), nepatikslintos kepeny cirozeés, kaip pagrindinés mirties
priezasties, su létiniu virusiniu hepatitu C, kaip gretutine mirties priezastimi
(K74.6 + B18.2), ir kepeny lgsteliy véZio, kaip pagrindinés mirties
priezasties, su létiniu virusiniu hepatitu C, kaip gretutine mirties priezastimi
(C22.0 + B18.2), 100000 Lietuvos gyventojy: a) vyry, b) motery, c) vyry ir
motery

Jungiamyjy tasky regresinés analizés duomenimis, nustatytas tik vienas
motery mirtingumo nuo 1étinio hepatito C, kaip pagrindinés mirties priezas-
ties, luZio taskas 2016 metais (3.3.4 lentele). 2001-2016 mety laikotarpiu
motery mirtingumas nuo létinio hepatito C did¢jo statistiSkai reikSmingai po
8,8 proc. kasmet. 2016-2020 mety laikotarpiu motery mirtingumas turéjo
tendencijg mazéti, taciau pokytis nebuvo statistiSkai reik§Smingas. Per 2001—
2020 mety laikotarpj vyry mirtingumas nuo létinio hepatito C did¢jo statistis-
kai reikSmingai po 10,8 proc. kasmet. Vyry ir motery mirtingumas nuo létinio
hepatito C 2001-2020 metais didéjo po 8,6 proc. kasmet.
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3.3.4 lentelé. Pagal amziy standartizuoto mirtingumo nuo létinio hepatito C
(B18.2) vidutiniai kasmetiniai procentiniai pokyciai (VKPP) liiZio tasky sqly-
gotais laikotarpiais ir per visq 2001-2020 mety laikotarpj

Luzio 1 laikotarpis 2 laikotarpis V‘:;‘(S}(:ilﬂ_l;(:)t;l(l)‘)pls
Lyti sk
vas ,t::t;)l Metai VKPP Metai VKPP | VKPP (95 proc.
(95 proc. PI) (95 proc. PI) PI))
i 10,8*
et _ ~ - - - (5,8-15.,8)
8,8% 1,4 6,9%
Moterys | 2016 |2001-2016 (4.7-13.1) 2016-2020 (23°3.7) 2.7.9.1)
£
IS viso — - — _ _ 8,6
(5,3-11,8)

*p < 0,05, VKPP — vidutiniai kasmetiniai procentiniai pokyc¢iai.

Per visg tyrimo laikotarp; (2010-2020 metus) nenustatyta statistiSkai
reikSmingy mirtingumo nuo nepatikslintos kepeny cirozés, kaip pagrindinés
mirties priezasties, su létiniu hepatitu C, kaip gretutine mirties priezastimi,
pokyc¢iy (3.3.5 lentelé). Vyry mirtingumas nuo kepeny lasteliy vézio, kaip
pagrindinés mirties priezasties, su létiniu hepatitu C, kaip gretutine mirties
priezastimi, did¢jo statistiSkai reikSmingai po 15 proc. kasmet, o motery mir-
tingumas statistiSkai reikSmingai nekito (3.3.5 lentel¢). Bendras mirtingumo
pokytis nuo kepeny lasteliy vézio su hepatitu C (11,3 proc. kasmet) taip pat
buvo statistiSkai reikSmingas.

3.3.5 lentelé. Pagal amziy standartizuoto mirtingumo nuo nepatikslintos ke-
peny cirozés, kaip pagrindinés mirties prieZasties, su létiniu hepatitu C, kaip
gretutine mirties priezastimi (K74.6 + B18.2) ir kepeny lgsteliy véZio, kaip
pagrindinés mirties prieZasties, su létiniu hepatitu C, kaip gretutine mirties
priezastimi (C22.0 + BI18.2), vidutiniai kasmetiniai procentiniai pokyciai
(VKPP) 2010-2020 metais

M‘(‘iit;)ss 1;(‘;‘32‘3“8 Lytis VPKK 95 proc. PI
Vyrai 4,9 -1,5-11,8
K74.6 su B18.2 Moterys 9.4 -2,0-22,0
18 viso 6,1 -0,2-12,7
Vyrai 15,0* 3,3-28,1
C22.0suB18.2 Moterys 2,8 -3,6-9,7
IS viso 11,6* 2,6-21,5

*p < 0,05; VKPP — vidutiniai kasmetiniai procentiniai poky¢iai.
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Taigi, per paskutinius deSimtmecius Lietuvos vyry mirtingumas nuo lé-
tinio hepatito C ir kepeny lasteliy véZzio, kai hepatitas C nurodytas gretutine
mirties priezastis, didé¢jo.

3.4. Serganciyjy su hepatito C virusu susijusiomis kepenu ligomis
medicininés dokumentacijos tyrimas

2018-2021 m. LSMUL Kauno klinikose apsilankiusiy pacienty medicini-
nés dokumentacijos analizé parode, kad 262 pacientams (146 vyrams ir 116
motery) buvo nustatyta kepeny ciroze. IS jy 106 (40,5 proc.) pacientai buvo
uzsikréte HCV (3.4.1 lentel¢). Daugiausia (57,9 proc.) HCV uzsikrétusiy
vyry buvo nustatyta 50—59 mety amziaus grupéje, o uzsikrétusiy motery dalis
didéjo nuo jauniausios iki vyriausios amziaus grupes.

3.4.1 lentelé. Hepatito C viruso infekcijos paplitimas tarp pacienty, sirgusiy
kepeny ciroze

AmZiaus grupés Vyrai (N = 146) Moterys (N = 116) IS viso (N =262)
(metais) N proc. N proc. N proc.
<50 17 37,0 5 21,7* 22 31,9*
50-59 33 57,9%* 17 37,0 50 48,5*
60-69 7 23,3 12 46,2 19 33,9

>70 2 15,4 13 61,9%* 15 44,1

IS viso 59 40,4 47 40,5 106 40,5

p tarp amZiaus 0,002 0,047 0,108
grupiy

*p < 0,05 tarp pazyméty grupiy (z testas su Bonferroni korekcija); **p<0,05 lyginant su
kitomis amziaus grupémis (z testas su Bonferroni korekcija).

2018-2020 m. LSMUL Kauno klinikose 197 pacientams (148 vyrams ir
49 moterims) buvo diagnozuotas kepeny lasteliy vézys (3.4.2 lentelé). HCV
infekcija nustatyta 43,2 proc. vyry ir 69,4 proc. motery, sirgusiy kepeny laste-
liy véziu. Daugiausia HCV infekcija uzsikrétusiy vyry ir motery buvo 50-59
mety amZiaus grupéje, atitinkamai 76,2 proc. ir 76,9 proc. Tarp vyresnio am-
ziaus vyry HCV infekcijos paplitimas buvo daug mazesnis. HCV infekcijos
paplitimas buvo panasus visose motery amziaus grupese.
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3.4.2 lentelé. Hepatito C viruso infekcijos paplitimas tarp pacienty, sirgusiy
kepeny Igsteliy véZiu

AmZiaus grupés Vyrai (N = 148) Moterys (N = 49) IS viso (N =197)

(metais) N Proc. N Proc. N Proc.

<50 7 70,0 2 66,7 9 69,2

50-59 32 76,2* 10 76,9 42 76,4*

60—69 16 30,2 10 66,7 26 38,2%*

>70 9 20,9* 12 66,7 21 34,4

I8 viso 64 432 34 69,4 98 49,7

P tarp amZiaus <0,001 0,925 <0,001

grupiy

*p < 0,05 tarp pazyméty grupiy (z testas su Bonferroni korekcija).

2000-2021 m. LSMUL Kauno klinikose buvo atliktos 107 kepeny trans-
plantacijos, tai yra 48,4 proc. i§ 221 per ta patj laikotarpj Lietuvoje atliktos
transplantacijos (3.4.3 lentelé). Vyrams kepeny transplantacijos buvo atliktos
dazniau nei moterims, atitinkamai 70 (65,4 proc.) ir 37 (34,6 proc.). HCV in-
fekcija uzsikrétusiy pacienty dalis buvo 41,4 proc. tarp vyry ir 27,3 proc. tarp
motery. StatistiSkai reikSmingo skirtumo tarp amziaus grupiy nenustatyta.

3.4.3 lentelé. Hepatito C viruso infekcijos paplitimas tarp pacienty, kuriems
atlikta kepeny transplantacija

AmZiaus grupés Vyrai (N = 70) Moterys (N =37) IS viso (N =107)

(metais) N Proc. N Proc. N Proc.

<50 12 40,0 2 15,4 14 32,6

50-59 16 43,2 4 333 20 40,8

60—69 1 333 3 42,9 4 40,0

IS viso 29 41,4 9 27,3 38 36,9

p tarp amZiaus 0,925 0,701 0,79

grupry

Dalyvaujant ,,Respond* tyrime, jvertintas pacienty, uzsikrétusiy HCV ir
apsilankiusiy konsultacingje poliklinikoje, skirstymas pagal kepeny fibrozes
laipsnj (3.4.1 pav.). Beveik kas tre¢iam (30,1 proc.) pacientui buvo nustatyta
dekompensuota kepeny cirozé (F4).
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16,6
24,9

mF] =F2 =F3 =F4

3.4.1 pav. Pacienty, uzsikrétusiy hepatito C virusu ir apsilankiusiy
konsultacinéje poliklinikoje, skirstymas pagal kepeny fibrozés laipsnj (proc.)

Vertinant HCV genotipy paplitima, nustatyta, kad GT1 buvo labiausiai pa-
plites (69,7 proc.) (3.4.4 lentel¢). GT1b potipis sudaré 74,3 proc. visy GT1
infekcijy. Antroje vietoje buvo GT3 (22,3 proc.). GT2 ir miSris GT nustatyti
retai. GT4, 5 ir 6 tyrimo dalyviams nebuvo nustatyti.

3.4.4 lentelé. Pacienty, uzsikrétusiy hepatito C virusu ir apsilankiusiy kon-
sultacinéje poliklinikoje, skirstymas pagal hepatito C viruso genotipus

Genotipai
GT1 GT1 potipiai
visi |GT1 Pt‘“tiptis "¢ GTIa GTI1b GT2 | GT3 M‘Gs;“s
potipiai n;:,s(ar)(;cas N (proc. [N (proc. nuo|N (proc.)| N (proc.) | (proc.)
N (proc.) nuOI’GTl') nuo GT1) | GT1)
140 13 23 104 10 45 6
(69.7) (9.3) (16.4) (74.3) (G.0) | (22.3) 3)

3.5. Antikiiny pries§ hepatito C virusg paplitimas tarp Klaipédos
Jurininky sveikatos prieZiiiros centro pacienty ir galimi uZsikrétimo
budai

IStyrus 13743 Klaipédos Jurininky sveikatos prieziiiros centro pacienty,
teigiami anti-HCV tyrimo rezultatai gauti 292 (2,1 proc.) pacientams (3.5.1
lentel¢). HCV antikiiny paplitimas buvo didesnis tarp vyry nei motery, ati-
tinkamai 2,9 proc. ir 1,4 proc. Vyrams HCV antikiinai dazniausiai nustatyti
50-59 mety (4,0 proc.), 40-49 mety (3,8 proc.) ir 30-39 mety (3,8 proc.) am-
ziaus grupése. Moterims HCV antikiinai dazniau buvo randami 50-59 mety
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(2,1 proc.) ir 60—69 mety (1,8 proc.) amziaus grupése, taciau atlikus porinius
palyginimus skirtumai tarp atskiry amziaus grupiy nebuvo statistiSkai reiks-
mingi.

3.5.1 lentelé. Anti-HCV paplitimas tarp Klaipédos Jirininky sveikatos prie-
Ziilros centro pacienty, atsizvelgiant j lytj ir amZiy

AmzZiaus grupés Vyrai (N = 6583) (11\\;[ :t;{z:)) (les ;7387043) P tarp vyruy
(metais) N Proc. N Proc. N Proc. ir motery
20-29 2 0,5*% 1 0,3 3 0,4* 0,673
30-39 27 3,8 7 1,0 34 2,3 < 0,001
40-49 48 3,8%* 9 0,9 57 2,6%* < 0,001
50-59 63 4,0%** 38 2,1 101 3,0%* 0,001
60-69 34 2,1 35 1,8 69 1,9 0,608
70-79 12 1,5 10 0,9 22 1,2 0,269
>80 3 2,1 3 1,1 6 1,4 0,417
IS viso 189 2,9 103 1,4 292 2,1
p tarp amZiaus <0,001 0,025 <0,001
grupiy
*p < 0,05 lyginant su 30-39; 40-49; 50-59 mety amziaus grupémis (z testas su Bonferroni
korekcija);

** p < 0,05 lyginant su 70—79 mety amziaus grupémis (z testas su Bonferroni korekcija);
***p < 0,05 lyginant su 60-69 ir 70—79 mety amziaus grupémis (z testas su Bonferroni ko-
rekcija).

IS visy patikrinty pacienty 12689 (92,3 proc.) buvo gim¢ 1945-1994 me-
tais, 18 jy 284 (2,2 proc.) pacientams rasti HCV antikiinai. Tuo tarpu kito-
se amziaus grupése 1§ 1054 istirty pacienty HCV antikiinai nustatyti tik 8
(0,8 proc.) pacientams (3.5.2 lentele).

3.5.2 lentelé. Anti-HCV paplitimas tarp 1945—1994 metais gimusiy pacienty

Vyrai Moterys IS viso
N N Proc. N N Proc. N N Proc.
1945-1994 | 6108 186 3 6581 98 1,5 12689 | 284 2,2
Kita 475 3 0,6 579 5 0,9 1054 8 0,8
p tarp
amziaus 0,002 0,226 0,001
grupiy

Anti-HCV+ — rasti antiklinai prie§ HCV.
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Atlikus atvejo ir kontrolés tyrimg galimiems uZsikrétimo HCV budams
nustatyti, konstatuota, kad infekcijos rizikos veiksniai buvo labiau paplite
tarp vyry nei motery, iSskyrus kraujo donoryste iki 1993 mety, kuri buvo
daznesné motery grupé€je (3.5.3 lentel¢). Galimy rizikos veiksniy paplitimas
buvo didesnis tarp tiriamyjy, kuriems nustatyti antiktinai pries HCV, palyginti
su tiriamaisiais, kuriems antikiinai nebuvo nustatyti. Tiriamyjy, kuriems buvo
atliktas kraujo perpylimas iki 1993 mety, dalis buvo 5,3 karto didesné tarp
turin¢iy anti-HCV nei tarp neturin¢iy. Atvejo grupéje kraujo donorystés iki
1993 mety daznis buvo 3,4 karto didesnis, o tatuiruoc¢iy — 4,8 karto didesnis
nei kontrolingje grupé¢je.

Ivertinus chirurginiy intervencijy daznj tarp atvejo ir kontrolés grupés ti-
riamyjy, nustatyta, kad chirurginés intervencijos buvo daznesnés tarp neturin-
¢iy anti-HCV pacienty.

3.5.3 lentelé. Galimy hepatito C rizikos veiksniy paplitimas (proc.), atsizvel-
giant j tai, ar buvo nustatyti antikiinai pries hepatito C virusq

Vyrai (N =219) Moterys (N =201) IS viso (N = 420)
Rizikos Anti- | Anti- Anti- | Anti- Anti- | Anti-
veiksniai HCV+ HCV- p |HCV+| HCV- p HCV+ | HCV - p
N =73N =146 N=67|N=134 N =140(N =280

Kraujo perpyli- |13 51 51 | o001 | 200 | 45 |0001| 17.1 | 32 |<0.001
mas iki 1993 m.

Kraujo donorys- | 4¢ o | 151 <0001 209 | 75 |<0.001 386 | 114 |<0.001
té iki 1993 m.

Tatuiruoté 52,1 8,2 |<0,001| 18,2 6,7 10,010 | 36,0 7,5 |<0,001

Endoskopija 41,7 | 50,7 | 0,210 | 59,7 | 56,7 | 0,686 | 50,4 53,6 | 0,535

Chirurginés in-

" 65,8 | 71,2 | 0,407 | 50,7 | 67,3 |0.024 | 58,6 | 69,3 | 0,029
tervencijos

Anti-HCV+ — antik@inai nustatyti; anti-HCV— - antikiinai nenustatyti.

Net 18,8 proc. anti-HCV turinciy tiriamyjy nurod¢ vartoj¢ SvirkS¢iamuo-
sius narkotikus, o 25,0 proc. anti-HCV pozityviy tiriamyjy kaléjo ilgiau nei
tris ménesius. Vyrai vartojo Svirk§¢iamuosius narkotikus 4,9 karto dazniau
nei moterys. Be to, vyrai 4,8 karto dazniau nei moterys kal¢jime praleido
ilgiau nei tris ménesius. Siy rizikos veiksniy nenustatyta tarp kontrolinés gru-
pés tiriamyjy (3.5.4 lentele).
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3.5.4 lenteleé. Svirksciamyjy narkotiky vartojimo ir buvimo kaléjime daznis
(proc.) tarp tiriamyjy, kuriems buvo nustatyti anti-HCV

Rizikos veiksniai Vyrai (N=73) | Moterys (N =67) | IS viso (N = 140)
Svirkééiamieji narkotikai 30,1* 6,1 18,8
Kaléjimas ilgiau nei 3 mén. 39,0* 8,2 25,0

*p < 0,001, palyginti su moterimis.

Vienaveiksnés logistinés regresijos analizé parodé, kad kraujo perpylimas
iki 1993 m., kraujo donorysté iki 1993 m. ir tatuiruotés, atliktos neprofesio-
nalioje studijoje, padidino anti-HCV nustatymo Sansus statistiskai reikSmin-
gai (3.5.5 lentel¢). Endoskopijy atlikimas nebuvo susijes su HCV infekcija.
Chirurginés intervencijos buvo susijusios su mazesniais anti-HCV nustatymo
Sansais.

3.5.5 lentelé. Teigiamo anti-HCV testo sansy santykiai, atsizvelgiant j gali-
mus rizikos veiksnius (vienaveiksné logistiné regresinée analizé).

Vienaveiksné logistiné regresiné
Rizikos veiksniai analizé

SS 95 proc. PI p
Kraujo perpylimo nebuvo arba buvo po 1993 m. 1
Kraujo perpylimas iki 1993 m. 6,62 2,96-14,80 < 0,001
Kraujo donoru nebuvo arba buvo po 1993 m. 1
Kraujo donorysté iki 1993 m. 6,84 3,19-11,95 < 0,001
Tatuiruotés neturi 1
Tatuiruoté, atlikta profesionalioje studijoje 1,87 0,77-4,58 0,169
Tatuiruoté, atlikta neprofesionalioje studijoje 17,99 7,89-41,03 < 0,001
Endoskopijos tyrimy neatlikta 1
Endoskopijos tyrimy atlikta 0,89 0,59-1,35 0,583
Chirurginiy intervencijy nebuvo 1
Chirurginés intervencijos buvo 0,64 0,42-0,97 0,036

SS — $ansy santykis; PI pasikliautinasis intervalas.

Daugiaveiksnés logistings regresijos analize, apimanti visus astuonis kinta-
muosius, parodé, kad HCV antikiiny nustatymo $ansai tiriamiesiems, kuriems
buvo atliktas kraujo perpylimas iki 1993 m., buvo 7,21 karto didesni, palygin-
ti su tais, kuriems kraujo perpylimas nebuvo atliktas arba buvo atliktas véliau
(3.5.6 lentel¢). HCV antikiinai dazniau buvo nustatyti tiriamiesiems, kurie
buvo kraujo donorais iki 1993 m., palyginti su tais, kurie kraujo donorais
visai nebuvo arba buvo véliau (SS 6,89; 95 proc. PI 3,65-12,99). Tatuiruote,
atlikta neprofesionalioje studijoje didino anti-HCV nustatymo Sansus 16,09
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karto. Tarp ty, kuriems buvo atliktos chirurginés intervencijos, anti-HCV San-
sai buvo mazesni. Be to, teigiamo anti-HCV Sansai maz¢jo su amZiumi.

3.5.6 lentelé. Teigiamo anti-HCV testo sansy santykiai, atsizvelgiant j gali-
mus rizikos veiksnius (daugiaveiksné logistiné regresiné analizé)

Daugiaveiksné logistiné regresiné
Rizikos veiksniai analizé*

SS 95 proc. PI P
Kraujo perpylimas iki 1993 m. 7,21 2,90-17,91 < 0,001
Kraujo donorysté iki 1993 m. 6,89 3,65-12,99 <0,001
Tatuiruoté, atlikta profesionalioje studijoje 1,37 0,53-3,55 0,524
Tatuiruoté, atlikta neprofesionalioje studijoje 16,09 6,68-38,74 < 0,001
Endoskopijos 0,96 0,58-1,57 0,863
Chirurginés intervencijos 0,59 0,35-0,97 0,039
Lytis 0,62 0,37-1,02 0,064
Amzius** 0,96 0,94-0,98 0,001

* Jtraukti visi astuoni kintamieji; ** teigiamo anti-HCV testo Sansy pokytis per vienerius
metus; SS — Sansy santykis; PI pasikliautinasis intervalas.

Taigi, kraujo perpylimas ir kraujo donorysté iki 1993 mety bei tatuiruociy
atlikimas neprofesionalioje studijoje buvo galimi uzsikrétimo hepatito C vi-
rusu rizikos veiksniai. Be to, beveik kas penktas infekuotasis vartojo Svirks-
¢iamuosius narkotikus ir kas ketvirtas kal¢jo ilgiau nei 3 ménesius.

3.6. Hepatito C patikros programos Lietuvoje pirmuyjy mety rezultatai

Pirmaisiais hepatito C patikros programos metais (nuo 2022 m. geguzes
5 d. iki 2023 m. balandzio 30 d.) anti-HCV buvo istirti 790084 Lietuvos
gyventojams, 330479 vyrams ir 459614 motery, atitinkamai 41,9 proc. ir
58,1 proc. (3.6.1 lentel¢). 1945-1994 m. gimimo kohortoje iStirty vyry buvo
327119 (41,8 proc.), motery 456256 (58,2 proc.). Rizikos grup¢je HCV anti-
kiinai iStirti 3351 vyrui ir 3358 moterims.
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Anti-HCV nustatyti 11943 (1,5 proc.) gyventojams (3.6.2 lentelé). Anti-
kiiny paplitimas buvo didesnis tarp vyry nei motery, atitinkamai 1,9 proc. ir
1,2 proc. Jis skyrési visose amZiaus grupése. Nustatyta, kad 1945-1994 mety
gimimo kohortoje anti-HCV paplitimas buvo 1,3 proc., atitinkamai 1,6 proc.
tarp vyry ir 1,0 proc. tarp motery. Tuo tarpu rizikos grupéje anti-HCV nusta-
tyti beveik 30 karty dazniau — 32,3 proc. vyry ir 29,9 proc. motery.
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Anti-HCV paplitimas deSimtyje Lietuvos apskri¢iy svyravo nuo 1,2 proc.
TelSiy apskrityje iki 1,9 proc. Klaipédos apskrityje (3.6.3 lentele).

3.6.3 lentelé. Istirty asmeny skaicius ir anti-HCV paplitimas Lietuvos aps-

krityse
Apskritis Istirty asmeny Turin¢iy anti:HCV Anti-HCYV paplitimas
skaicius asmeny skaicius (proc.)

Alytus 25708 370 1,4
Kaunas 182645 2745 1,5
Klaipéda 94638 1792 1,9%
Marijampolé 37344 538 1,4
Panevézys 59904 732 1,2
Siauliai 88723 1277 1,4
Tauragé 30083 515 1,7
Telsiai 37422 460 1,2
Utena 27536 444 1,6
Vilnius 205145 3027 1,5

*p < 0,001, palyginti su kitomis apskritimis

I§ viso pirmaisiais patikros metais gydyti 4632 pacientai. Per ménesj gy-
dyty pacienty skai¢ius nuo 2022 mety geguzés meénesio iki 2023 mety kovo
ménesio iSaugo 4,9 karto, tai yra nuo 148 iki 728 (3.6.1 pav.).
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584

=e= Gydyty pacienty skai¢ius 2022 m. geguzés—2023 m. balandzio mén.

3.6.1. pav. Gydyty pacienty skaicius pirmaisiais patikros metais

(2022 m. geguzés meén.—2023 m. balandzio mén.)

Taigi, pirmaisiais hepatito C patikros metais Seimos gydytojai akty-
viai siunté pacientus pasitikrinti dél hepatito C antikiiny. Patikrinta beveik
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44 proc. tikslinés populiacijos, kurig sudaré 1,8 milijono gyventojy, gimusiy
1945-1994 metais. Anti-HCV paplitimas gimimo kohortoje buvo beveik 30
karty maZesnis nei rizikos grupéje, atitinkamai 1,3 proc. ir 31,1 proc. Zenkliai
1Saugo kas ménesj tiesioginio veikimo antivirusiniais vaistai gydomy pacien-
ty skaicius.

3.7. Hepatito C eliminavimo iki 2030 mety galimybiuy vertinimas

Vertinant hepatito C eliminavimo iki 2030 mety galimybes, buvo sukurti
trys scenarijai. Strategijy palyginimas pateiktas 3.7.1 lenteléje.

1. Situacija, buvusi iki 2022 mety

Sis scenarijus apibiidina situacija Lietuvoje iki hepatito C patikros progra-
mos jvedimo. Daroma prielaida, kad niekas nesikeis iki 2030 mety. Naujai
diagnozuoty uzsikrétusiy HCV Zmoniy skaicius nedidés. Pagal §j scenarijy
buty taikomi kepeny fibrozés apribojimai, leidziantys gydyti pacientus, turin-
¢ius tik F2 ir aukStesnio lygio fibroze, o gydymas biity taikomas 15—74 mety
pacientams.

Pagal §j scenarijy, apskaiciuota, kad 2022 mety pradzioje biity 21400 HCV
infekcijos atvejy, 18 kuriy tik 43 proc. (9300) biity diagnozuota iki 2030 mety.
I8 viso biity gydomi tik 7 proc. uzsikrétusiy pacienty. 2021 metais biity jvyke
90 su kepeny ligomis susijusiy mirciy ir bty nustatyta 70 kepeny lasteliy
vézio atvejy.

2. Patikros programos jvedimas

Siame scenarijuje atsizvelgiama j hepatito C patikros programos jvedima
nuo 2022 mety geguzés 5 dienos. Sios programos duomenimis, anti-HCV pa-
plitimas tarp tirty asmeny buvo 1,51 proc. Biity diagnozuota daugiau uzsikre-
tusiy HCV asmeny. Tac¢iau buvo daroma prielaida, kad bus taikomi kepeny
fibrozés apribojimai, suteikiant galimybe gydytis tik F2 ir aukstesnio lygio
fibroze turintiems pacientams, o gydymas taikomas 15—74 mety pacientams.

Igyvendinus Nacionaling hepatito C patikros programa, patikrinty asmeny
skaiCius 1Saugo iki 460250 2022 metais ir 851380 2023 metais (3.7.1 len-
tel¢). Padidéjus patikry skaiciui, 2022 metais Lietuvoje diagnozuota 4360
naujy viremijos atvejy, o 2023 metais — 7410. Atitinkamai, 2022 metais gy-
dyta 1570 pacienty, o 2023 metais — 3700 (3.7.1 lentelé¢). Remiantis Siomis
prielaidomis, apskaiciuota, kad 2022 mety pradzioje Salyje buvo 20400 HCV
infekuoty gyventojy, kuriy skaicius 2023 mety pradzioje sumazejo iki 18900.
HCYV patikros programa sudaré galimybes 2022 metais diagnozuoti 61 proc.
(12500) uzsikretusiyjy, o 2023 metais — 96 proc. (18100). Apskaiciuota, kad
iki 2022 m. buvo gydomi 8 proc. (1600) uzsikrétusiy gyventojy, o 2023 me-
tais jy skaicius iSaugo iki 13 proc. (2400). Jei gydomy pacienty skaicius nedi-
déty po 2023 mety, iki 2030 mety islikty 12600 infekuoty gyventojy, 18 kuriy
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98 proc. (12300) biity diagnozuota ir 4 proc. (460) buty gydomi. Palyginti su
pirmaja strategija, buity papildomai i§vengta 1 naujos infekcijos, 100 mirciy,
susijusiy su kepeny ligomis, 80 naujy dekompensuotos cirozés atvejy ir 100
naujy kepeny lasteliy vézio atvejy (3.7.1-3.7.4 pav.).

3. Hepatito C eliminavimo tiksly pasiekimas

Pagal §j scenarijy turéty biiti pasiekti PSO nustatyti hepatito C elimina-
vimo Lietuvoje tikslai iki 2030 mety. Kad pasiekty Siuos tikslus, Salis turi
lgyvendinti daugiau intervencijy, kuriomis biity galima 80 proc. sumazinti
naujy infekcijy ir 65 proc. su kepenimis susijusiy miréiy skaiciy, palyginti
su 2015 metais. Taip pat biitina iki 90 proc. padidinti diagnozavimo apréptj
ir uztikrinti, kad 80 proc. diagnozuoty asmeny gauty gydyma. Visi kepeny
fibrozés apribojimai gydymui turéty biiti panaikinti ir iki 84 mety amziaus
prapléstos gydomy asmeny amziaus ribos. Be to, turéty zenkliai padidéti gy-
domy pacienty skaicius.

PSO eliminavimo tikslai Lietuvoje bty pasiekti iki 2030 mety patikrinus
491760 gyventojy (3.7.1 lentelé). Be to, nuo 2024 iki 2030 mety kasmet ture-
ty biiti gydoma 2180 pacienty, o 500 pacienty kasmet naujai diagnozuojama
(3.7.1 lentelé). Norint pasiekti hepatito C eliminavimo tikslus, gydymo ribo-
jimas dél kepeny fibrozés stadijos turéty biiti panaikintas, kad bty jtraukti
FO ir F1 pacientai. Jei visos §ios priemonés biity jgyvendintos, 2030 mety
pradzioje islikty 4380 infekuoty asmeny. Palyginti su pirmuoju scenarijumi,
bty iSvengta 1000 naujy HCV infekcijos atvejy, 150 mirciy, susijusiy su ke-
peny ligomis, 90 naujy dekompensuotos cirozés atvejy ir 110 kepeny lasteliy
vézio atvejy (3.7.1-3.7.4 pav.).

3.7.1 lentelé. Hepatito C eliminavimo scenarijy charakteristika

Scenarijai | 2020 | 2022 | 2023 | 2024 | 2025 | 2030
Gydomy pacienty skaicius
Situacija buvusi iki 2022 m. 930 | 960 | 960 | 960 | 960 | 960
Patikros programos jvedimas 930 | 1570 | 3700 | 960 | 960 | 960

Hepatito C eliminavimo tiksly pasiekimas | 930 | 1570 | 3700 | 2180 | 2180 | 2180
Naujai diagnozuoti viremijos atvejai
Situacija buvusi iki 2022 m. 1520 | 1920 | 1920 | 1920 | 1920 | 1920
Patikros programos jvedimas 930 | 4360 | 7410 | 960 | 960 | 960
Hepatito C eliminavimo tiksly pasiekimas | 930 | 4360 | 7410 | 500 | 500 | 500
Kepeny fibrozés stadija, kai skiriamas gydymas
Situacija buvusi iki 2022 m. >F2 | >F2 | >F2 | >F2 | >F2 | >F2
Patikros programos jvedimas >F2 | >F2 | >F2 | >F2 | >F2 | >F2
Hepatito C eliminavimo tiksly pasiekimas | >F2 | >F2 | >F2 | >F0 | >F0 | >F0
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Scenarijai | 2020 | 2022 | 2023 | 2024 | 2025 | 2030

Asmenu, kuriems atliktas anti-HCV tyrimas

Patikros programos jvedimas 460250(851380

Hepatito C eliminavimo tiksly pasiekimas 460250(851380(488370| 740 | 270
Nauji létinio hepatito C atvejai*

Patikros programos jvedimas 610 | 580 | 570 | 560 | 550 | 500

Hepatito C eliminavimo tiksly pasiekimas | 610 | 580 | 570 | 520 | 450 160

Gydomy pacienty amZiaus ribos

Patikros programos jvedimas 15-74 | 15-74 | 15-74 | 15-74 | 15-74 | 15-74
Hepatito C eliminavimo tiksly pasiekimas | 15-74 | 15-74 | 15-74 | 15-84 | 15-84 | 15-84
Gydymo veiksmingumas 99% | 99% | 99% | 99% | 99% | 99%

*suskaic¢iuota modeliu
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= Situacija buvusi iki 2022 m.
=== Patikros programos jvedimas

== HVC eliminavimo tiksly pasiekimas

3.7.1 pav. Uzsikrétusiy hepatito C virusu (nustatyta viremija) Zmoniy
skaicius Lietuvoje pagal skirtingus prognozavimo modelius
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e Situacija buvusi iki 2022 m.

=== Patikros programos jvedimas

e HVC eliminavimo tikslu nasiekimas

3.7.2 pav. Dekompensuotos kepeny cirozés atvejy skaicius Lietuvoje pagal
skirtingus prognozavimo modelius
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3.7.4 pav. Su HCV susijusiy mirciy skaicius Lietuvoje pagal skirtingus
prognozavimo modelius

Taigi, scenarijy modeliavimas, taikant Markovo ligos progresavimo mo-
delj, patvirtino, kad Lietuvoje pradéjus gydyti visus hepatito C virusu uzsi-
krétusius pacientus nepriklausomai nuo fibrozés stadijos ir padidinus gydymo
apimtis biity galima iki 2030 mety pasiekti PSO iskeltus hepatito C elimina-
vimo tikslus.



REZULTATU APTARIMAS

Siame darbe analizuojama dviejy pla¢iai paplitusiy ir labiausiai su virski-
nimo trakto patologija susijusiy infekcijy, Helicobacter pylori ir hepatito C
viruso, epidemiologiné situacija Lietuvoje. Informacija apie epidemiologing
situacijg yra svarbi, planuojant infekcijy prevencines ir kontrolés priemones
bei vertinant ty priemoniy jgyvendinimg ir efektyvuma.

Disertaciniame darbe pateikiamas IgG antikiiny prie§ H. pylori bakterija
paplitimas atsitiktinai atrinkty Kauno miesto 25-64 mety gyventojy kraujo se-
rume. Antikiinai nustatyti didelei daliai tiriamyjy — 66 proc. vyry ir 59,3 proc.
motery. Jie dazniau rasti vyresnio nei jaunesnio amziaus zmonéms. ki §iol
Lietuvoje nebuvo duomeny apie H. pylori paplitima bendroje populiacijoje.
Be to, tyrimai specifinése populiacijose atlikti gana seniai. 1999 metais is-
tyrus kraujo donorus, H. pylori infekcija nustatyta beveik 80 proc. tiriamy-
juy [188]. 2006 metais atliktame tyrime H. pylori bakterija buvo uzsikréte
70 proc. Lietuvos vyresniy nei 55 mety pacienty, kuriems pasireiské dispep-
sijos simptomai [14].

Epidemiologiniy duomeny apie H. pylori paplitimg triksta ir kaimyni-
nése Salyse bei visame Ryty ir Vidurio Europos regione. 2008—2009 metais
iStirti 3564 atsitiktinai atrinkti Latvijos gyventojai [49]. H. pylori antikiiny
paplitimas buvo 79 proc. Kaip ir miisy tyrime, Latvijoje H. pylori antikiinai
buvo reciau nustatyti jaunesnio nei vyresnio amziaus Zzmonéms — 64 proc.
jaunesniy nei 30 mety tiriamyjy ir daugiau nei 80 proc. tiriamyjy vir§ 50 mety
kraujo serume [49]. Estijos Tartu gyventojy populiacijoje H. pylori antiki-
ny paplitimas buvo 69 proc. [189]. 2018 metais Estijoje atliktame pacienty,
kuriems taikytas operacinis nutukimo gydymas, tyrime, H. pylori infekcija
nustatyta 64,7 proc. pacienty [190]. H. pylori antikiinai rasti 28,9 proc. Mag-
deburgo (Vokietija) kraujo donory [191] ir 35,8 proc. dispepsija serganciy
pacienty Lenkijoje [192]. Kito tyrimo duomenimis, Lenkijoje H. pylori in-
fekcija buvo uzsikréte 78,5 proc. atsitiktinai atrinkty Liublino gyventojy [50].
Rusijos miestuose, Maskvoje ir Kazanéje, H. pylori antikiiny paplitimas buvo
53 proc., kuris didéjo su amziumi nuo 44,1 proc. 18-24 mety amziaus grupé-
je iki 66,6 proc. tarp vyresniy nei 60 mety gyventojy [9].

Kaune H. pylori antikiinai statistiSkai reikSmingai dazniau buvo nustatyti
vidurinj ir Zemesnj i$silavinimg turintiems tiriamiesiems, palyginti su auks-
tesniojo ir aukStojo iSsilavinimo gyventojais. Kiti tyrimai taip pat nustate,
kad H. pylori infekcija yra dazniau paplitusi tarp zemesnio nei aukStesnio
i$silavinimo tiriamyjy [56,58].

Nustatyta, kad uzsikrétimas H. pylori priklauso nuo sanitariniy-higieniniy
salygy ir geriamo vandens kokybés, ypac vaikystéje [17,18,62]. Miisy tyrimo
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duomenimis, tie tiriamieji, kuriy namuose vaikystéje nebuvo karsto vandens
ir vandentiekio, dazniau buvo uzsikréte H. pylori nei tie, kuriy gyvenimo sa-
lygos labiau atitiko higienos normas.

Iki miisy tyrimo 29,5 proc. respondenty jau buvo atliktas H. pylori anti-
kiiny tyrimas ir 15 proc., tai yra daugiau nei pusei, jie buvo nustatyti. Vaistus
H. pylori infekcijos iSnaikinimui vartojo 84,6 proc. tiriamyjy, kuriems anks-
¢iau buvo rasti antikiinai. Daugiau nei pusei (58,3 proc.) vartojusiyjy vais-
tus H. pylori 1gG antikiinai v¢l nustatyti musy tyrime. Galimi keli Sio fakto
paaiskinimai. IgG antikiinai po bakterijos iSnaikinimo kraujo serume islicka
ilgesnj laikg. Kokybiniai testai biina teigiami net iki 3 mety po sékmingo
gydymo, o antikiiny kiekis reikSmingai nesumaze¢ja iki 612 ménesiy po gy-
dymo [193]. Miisy tyrime moterims, vartojusioms vaistus H. pylori infekcijai
iSnaikinti ne seniau nei prie§ dvejus metus, antikiinai rasti daZniau nei toms,
kurios géré vaistus prie§ 5 metus ar seniau. Dabartinése Mastrichto V/Floren-
cijos H. pylori infekcijos valdymo gairése [194], kurios naudojamos Europos
Salyse, ir JAV rekomendacijose [195] H. pylori iSnaikinimui nustatyti reko-
menduojama atlikti neinvazinj Slapalo kvépavimo testa (tinkamiausias me-
todas) arba monokloninio antigeno tyrimg iSmatose (alternatyvus metodas).
Bakterijos i$naikinimo patvirtinimui gali biiti naudojami ir invaziniai tyrimo
metodai, tokie kaip histologinis tyrimas ar biopsijos méginio pasélis, taciau
jie yra brangiis ir maziau priimtini pacientams [196]. Greitasis ureazes testas
nerekomenduojamas H. pylori iSnaikinimui jvertinti ankstyvuoju laikotarpiu
po gydymo, taciau gali buiti naudojamas praéjus 2 meénesiams. Serologinis
tyrimas, kuris buvo taikytas miisy tyrime, iSnaikinimo patvirtinimui nereko-
menduojamas, nebent taikomas praé¢jus bent 6—12 ménesiy po gydymo.

Kitas paaiSkinimas, kodel vaistus vartojusiems tiriamiesiems buvo ras-
ti H. pylori 1gG antikiinai, gali buti nepakankamas bakterijos i$naikinimas.
Gydymo veiksmingumas turéty biity 90 proc., bet dé¢l didéjancio bakterijos
atsparumo antibiotikams jis ne visada pasiekiamas [15,194]. Jei infekcija at-
sinaujina per pirmus metus po gydymo, dazniausiai to priezastis biina nepa-
kankamas 1§gydymas, kai infekcija néra pilnai iSnaikinama, o tik prislopina-
ma [67]. Todel didéjancio atsparumo antibiotikams eroje biitina po gydymo
tiksliai jvertinti H. pylori infekcijos aktyvuma. Daugumos testy diagnostikos
rezultatai yra prastesni klinikinése situacijose, kai bakterijy tankis btina la-
bai sumazgjes dél antibiotiky ir skrandzio riigS§tinguma mazinanciy preparaty
vartojimo [197].

Negalima atmesti ir reinfekcijos galimybés. Skirtingais tyrimais nustaty-
tas suaugusiyjy pakartotinio uzsikrétimo daznis paprastai svyravo nuo 0 iki
23,4 proc. ir priklausé nuo infekcijos paplitimo regione [20]. Ankstesnio Lie-
tuvoje atlikto tyrimo duomenimis, per 8,9 + 1,0 mety stebéjimo laikotarpj
pakartotinis uzsikrétimas nustatytas beveik 30 proc. iSgydyty opalige sirgusiy
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tirlamyjy [198]. Metinis uZzsikrétimo daznis buvo 3,36 proc. To priezastimi
gali buti didelis H. pylori paplitimas tarp Lietuvos gyventojy ir infekcijos
perdavimas tarp Seimos nariy [199].

Nemaza dalis Kauno miesto tiriamyjy turé¢jo nusiskundimy virskinimo
trakto veikla, tokiy kaip rémens grauzimas, viduriy uzkietéjimas arba vidu-
riavimas, skrandzio skausmai ir kita. Nenustatyta statistiSkai reikSmingy ry-
Sty tarp H. pylori 1gG antikiiny paplitimo ir dispepsiniy nusiskundimy. Dis-
pepsiniai simptomai yra labai paplite tarp gyventojy. Jy etiologija yra jvairi
ir sudétinga. Daliai pacienty dispepsijos simptomai gali kilti dél H. pylori
infekcijos. Kai kurie populiaciniai tyrimai nustate, kad dispepsija sergantiems
pacientams H. pylori aptinkama daZniau nei sveikiesiems [200,201]. Ta¢iau
nemazai tyrimy nerado rysio tarp infekuotumo H. pylori ir dispepsiniy simp-
tomy atsiradimo [56,202,203].

Kitas H. pylori antikiiny tyrimas buvo atliktas tarp LSMU studenty. Ka-
dangi tai buvo jau ketvirtas panaSaus pobiidZio tyrimas, buvo galima palyginti
uzsikrétimo pokycius. Tyrimo duomenimis, antikiiny prie§ H. pylori papliti-
mas tarp LSMU studenty per pastaruosius 25 metus sumazéjo nuo 51,7 proc.
1995 metais iki 14,2 proc. 2020 metais. H. pylori paplitimo tyrimy tarp jauno
amziaus zmoniy ir ypac tokiy kaip miisy ilgalaikiy atlikta labai mazai. Atlikus
medicinos studenty tyrimg Rumunijoje, H. pylori antikiinai rasti 25,3 proc.
[204], o tarp Austrijos studenty mediky jy daznis buvo 10 proc. [205]. Lenki-
joje H. pylori paplitimas tarp viduriniy mokykly moksleiviy buvo 23,6 proc.
[206], tarp Saudo Arabijos medicinos studenty — 35 proc. [207], tarp Jemeno
medicinos studenty — 68 proc. [208].

Tyrimy duomenimis, H. pylori paplitimas jvairiose Salyse mazéja. Esti-
jos vaiky populiacijoje H. pylori paplitimas buvo 42 proc. 1991 metais ir
28,1 proc. 2002 metais [209]. Tyrimas atskleid¢ spar¢iai mazéjanti H. pylo-
ri infekcijos paplitimg tarp Japonijos vaiky ir paaugliy per pastaruosius tris
deSimtmecius [210]. Per pastaruosius 20 mety Vengrijoje jis sumazéjo nuo
63,6 proc. iki 32 proc. [56], o Cekijos Respublikoje — nuo 41,7 proc. 2001
metais iki 23,5 proc. 2011 metais [211]. Si H. pylori paplitimo mazéjimo ten-
dencija yra siejama su socialiniy ir ekonominiy salygy ger¢jimu, sveikesne
sanitarine-higienine aplinka, geresniais higienos jgiidziais, didesniu gyvento-
jy informuotumu ir kitomis priezastimis [1].

ReikSmingy dispepsijos simptomy paplitimo ir intensyvumo skirtumy
tarp H. pylori teigiamy ir neigiamy studenty neradome. Reikia pastebéti, kad
simptomy intensyvumas buvo gana mazas (1-2 balai), o tai reiskia, kad simp-
tomai buvo labiau atsitiktiniai. Galimai, tai ir yra prieZastis, kod¢l nebuvo
skirtumy tarp H. pylori teigiamy ir neigiamy grupiy.

Salyse, kuriose yra didelis skrandZio véZio paplitimas, H. pylori i$naiki-
nimas laikomas pagrindine vézio prevencijos strategija [212,213]. Atlikta at-
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sitiktiniy im¢iy klinikiniy tyrimy sisteminé apzvalga ir metaanalizé nustate,
kad H. pylori i$naikinimas sumazina sveiky asmeny sergamumg skrandzio
véziu Ryty Azijos Salyse [213]. Taivane atlikto tyrimo duomenimis, gyven-
tojy patikra, taikant H. pylori antigeno tyrimg iSmatose kartu su slapto krau-
javimo testu dél storzarniy vézio ir infekuoty zmoniy, kuriy buvo 38,5 proc.,
gydymas, buvo efektyvus, mazinant naujy skrandzio vézio atvejy atsiradima
[214]. Atlikus kasty efektyvumo analizg, nustatyta, kad populiaciné H. pylori
1Snaikinimo strategija biity optimali ir ekonomisSka nacionaliné skrandZio ve-
Zio pirminés prevencijos programa Japonijoje, pakeicianti dabarting antrinés
prevencijos strategija, tai yra kas dvejus metus atliekamg endoskopine gyven-
tojy patikra [215]. Pagal Mastrichto V/Florencijos H. pylori infekcijos val-
dymo gaires ir JAV rekomendacijas visi asmenys, kuriems nustatoma aktyvi
infekcija, turéty biti gydomi [194,195]. Visi pacientai, kuriems yra nenusta-
turéty buti istirti Zzmonés, kuriy artimi giminés sirgo skrandzio véZziu. Visiems
pacientams, gydytiems dél H. pylori, biitina atlikti tyrimus, patvirtinancius
bakterijos iSnaikinimg [194,195].

Kita disertacinio darbo dalis buvo skirta HCV infekcijos epidemiologinés
situacijos jvertinimui, kuris yra svarbus, siekiant parengti nacionaling HCV
infekcijos eliminavimo strategijg. Modeliuojant strategijy rezultatus ir jy kas-
ty efektyvuma, reikia turéti duomeny apie HCV infekcijos paplitimg populia-
cijoje ir rizikos grupése, naujy atvejy atsiradima, infekuoty asmeny diagnos-
tika, gydymo apimtis bei kitus rodiklius. Siame darbe analizuojamos su HCV
susijusio mirtingumo tendencijos ir jvertintas HCV paplitimas tarp pacien-
ty, sirgusiy kepeny ciroze ir kepeny lasteliy véziu bei tarp pacienty, kuriems
buvo atlikta kepeny transplantacija. Be to, pateikiami Klaipédos Jurininky
sveikatos prieziliros centre atliktos anti-HCV patikros ir pirmy nacionalinés
patikros mety duomenys. Sie duomenys panaudoti, modeliuojant PSO igkelty
HCYV eliminavimo tiksly pasiekimo iki 2030 mety galimybes ir HCV sukelty
sveikatos problemy pokycius.

ISanalizavus su HCV infekcija susijusio mirtingumo pokycius Lietuvoje
per deSimt mety (2001-2020 metais), nustatyta, kad mirtingumas nuo létinio
hepatito C, kaip pagrindinés mirties priezasties, didéjo nuo 2001 iki 2015
mety. Véliau jis palaipsniui mazéjo, pasiekdamas 0,54/100000 gyventojy
2020 metais. Taciau paskutiniy mety pokycius sunku interpretuoti dél mir-
¢iy priezascCiy perskirstymo ir kodavimo problemy, susijusiy su COVID-19
pandemijos pradzia. Mirtingumo nuo létinio hepatito C maZéjimas stebi-
mas ir tarptautiniu mastu. Jis sumazejo nuo 5/100000 gyventojy 2020 me-
tais iki 3/100000 gyventojy 2022 metais [21]. Taciau Polaris observatorijos
atlikto modeliavimo duomenimis, jei nebus imtasi papildomy HCV elimi-
navimo priemoniy, 2030 metais pasaulyje mir¢iy nuo kepeny ligy skaicius
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bus 13 proc. didesnis nei 2020 metais, atitinkamai 290000 ir 257000 [22].
Mirtingumo sumazg¢jimas aiSkinamas pageréjusiu infekuoty asmeny nusta-
tymu ankstyvesnéje ligos stadijoje ir jy i§gydymu. Jungtingje Karalyst¢je ir
Australijoje atlikti tyrimai nustaté, kad mir¢iy nuo su HCV susijusiy kepeny
ligy sumazéjo po 2014 mety, kai buvo pradétas gydymas tiesioginio veikimo
antivirusiniais vaistais [216-218]. Lietuvoje taip pat taikomas uzsikrétusiyjy
HCV gydymas $iais vaistais. HCV uzsikréte pacientai turi teis¢ gauti kom-
pensuojamg gydymag tiesioginio veikimo antivirusiniais vaistais, taciau iki
2024 mety buvo taikomas ribojimas — gydymas buvo pradedamas tik esant
F2 stadijos kepeny fibrozei [149]. Dabar §is ribojimas yra panaikintas. Deja,
didelé dalis serganciyjy vis dar yra nediagnozuojami ir negydomi.

Lietuvoje su HCV susijes vyry mirtingumas buvo didesnis nei motery.
Panasus skirtumas nustatytas, analizuojant mirtingumo duomenis Europos
Sajungos Salyse. Vyry mirtingumas nuo létinio hepatito C sukelto kepeny las-
teliy vézio buvo 3,5 karto didesnis nei motery, 7,3/100000 ir 2,1/100000 [83].
Mirtingumas nuo kepeny cirozés buvo 5/100000 tarp motery ir 8,6/100000
tarp vyry, tai yra 1,7 karto didesnis vyry, palyginti su moterimis. Tyrimais nu-
statyta, kad HCV infekcija turi poveikio ne tik su kepeny ligomis susijusiam
mirtingumui, bet ir bendram mirtingumui [219,220].

Mirtingumo, siejamo su HCV infekcija, jvertinimas yra sudétingas, nes
mirties dokumenty jrasuose daznai nepateikiama informacija apie $ig infek-
cijg [216,221,222]. Anglijoje atlikto kohortinio tyrimo duomenimis, HCV
nebuvo paminétas 45 proc. HCV uzsikrétusiy pacienty mirties liudijimuose
[216]. Letinio hepatito C diagnozé kaip gretutiné¢ daznai koduojama kartu su
kepeny ciroze ir kepeny lgsteliy véziu, kaip pagrindine mirties prieZastimi.
Disertaciniame darbe pridéjus 1étinj hepatita C, kaip gretuting kepeny cirozés
ir vézio priezast], mirtingumas nuo su HCV susijusiy ligy padidéjo daugiau
nei du kartus. Panasius duomenis gavo ir kiti tyréjai [216,220].

LSMU ligoninés Kauno kliniky pacienty medicininés dokumentacijos
analiz¢ atskleidé, kad HCV buvo uzsikréte 40,5 proc. serganciyjy kepeny ci-
roze, 49,7 proc. kepeny lgsteliy véziu ir 36,9 proc. pacienty, kuriems buvo
atlikta kepeny transplantacija. Daugiausia pacienty, sirgusiy kepeny ligo-
mis ir infekuoty HCV, buvo 50-59 mety amziaus grupéje. Yra daug moks-
liniy jrodymy, kad HCV infekcija yra susijusi su létinémis kepeny ligomis
[35,123,223-225]. HCV sukelia kepeny fibroze ir ciroze. Per 25-30 mety
po uzsikrétimo HCV ciroz¢ iSsivysto nuo 15 proc. iki 35 proc. uzsikrétusiy-
ju [35]. Pasaulyje apie ketvirtadalis visy mirties nuo kepeny cirozés atvejy
yra siejami su HCV infekcija [122,132]. Kepeny lasteliy véZio rizika didéeja
kartu su fibrozes stadija. Mazdaug 1-4 proc. pacienty, serganciy kepeny ci-
roze, kasmet i8sivysto kepeny Iasteliy vézys [224]. Kas penktas kepeny Iaste-
liy vézys siejamas su HCV infekcija [134]. Su HCV susijusios kepeny ligos
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buvo dazniausia kepeny transplantacijos prieZastis [24,135]. Pradéjus vartoti
tiesioginio veikimo antivirusinius vaistus, HCV sukelty ligy dalis tarp trans-
plantacijos priezas¢iy sumaZz¢jo, taciau trumpas laiko intervalas nuo HCV su-
keltos cirozés diagnozés patvirtinimo iki kepeny transplantacijos rodo, kad
pavéluotas HCV infekceijos diagnozavimas islieka rimta problema [136,226].
Taigi, savalaikis uzsikrétusiyjy HCV nustatymas ir jy iSgydymas yra biitina
HCV eliminavimo salyga.

HCV turi keleta genotipy, kuriy nustatymas svarbus ligos progresavi-
mo prognozei ir gydymo pasirinkimui. Disertaciniame darbe nustatytas
HCV genotipy pasiskirstymas yra panasus kaip kitose Europos valstybése
[76—78]. GT1 buvo labiausiai paplitgs (69,7 proc.), antroje vietoje buvo GT3
(22,3 proc.), 5 proc. sudaré¢ GT2 ir 3 proc. —misriis GT. Keli tyrimai analizavo
HCYV genotipy vaidmenj kepeny ligos progresavimui ir nustaté, kad GT1b la-
biausiai didino kepeny lasteliy vézio rizikg [227-229]. Lietuvoje GT1b poti-
pis dominavo tarp visy GT1 infekcijy (74,3 proc.). Ankstesni tyrimai nustate,
kad GT1 dazniau buvo stebimas vyresnio amziaus grupése [230,231]. HCV
GT3a genotipas plinta tarp Svirk§¢iamyjy narkotiky vartotojy [76]. Nustatyta,
kad GT3 yra susijes su didesniu kepeny steatozés dazniu ir greitesniu kepeny
fibrozés progresavimu, palyginti su kitais GT [232,233]. JAV ir Kor¢joje at-
likty tyrimy duomenimis, GT3 uzsikrétusiems asmenims kepeny Igsteliy vé-
zio rizika buvo didesné nei uzsikrétusiems kitais HCV GT [234,235]. Be to,
GT3 budingas blogesnis atsakas j gydyma tiesioginio veikimo antivirusiniais
vaistais, palyginti su kitais GT, ypac¢ kepeny ciroze sergantiems pacientams
[236]. Europos kepeny tyrimy asociacija (EASL) rekomenduoja prie§ gydy-
mg jvertinti kepeny ligos sunkumg ir HCV genotipg [142].

Veiksminga HCV patikros programa, didesné gydymo tiesioginio veiki-
mo antivirusiniais vaistais apimtis ir uzsikrétimo HCV prevencijos taikymas
yra labai svarbiis komponentai, siekiant PSO iskelty tiksly iki 2030 mety
eliminuoti HCV [21]. Gyventojy patikros strategijos jvairiose Salyse skiria-
si [155,171,178,237]. Vis dar tebevyksta diskusijos, kurios jy yra geriausios
veiksmingumo, kasty ir prieigos poZzitriu. Tinkama patikros strategija yra bu-
tina ne tik norint aptikti uzsikrétusius individus, kurie apie tai nezino, bet ir
siekiant sumazinti HCV perdavimo rizikg [178]. Visos galimos strategijos,
skirtos HCV uzsikrétusiems zmonéms aptikti ir i§gydyti, turi buti kruopsciai
jvertintos, pries§ pradedant jy igyvendinimg.

Rengiantis nacionalinei HCV patikros programai, Klaipédos Jiirininky
sveikatos prieziliros centre buvo atliktas bandomasis tyrimas, kurio tikslas
buvo iSsiaiSkinti, ar aktyviai gyventojai dalyvaus tokioje patikroje, ir kurio-
se gyventojy grupése tikétina rasti daugiausia uzsikrétusiyjy. Taip pat buvo
siekiama nustatyti galimus uzsikrétimo HCV infekcija kelius. Nors patikra
buvo atlieckama COVID-19 pandemijos metu, kai buvo ribojamas lankymasis
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sveikatos prieziliros centre, pacienty dalyvavimas buvo pakankamai geras.
Per dvejus metus patikrinti 13743 pacientai. Daugiausia iStirty pacienty buvo
50-69 mety amziaus. Antiktinai prie§ HCV nustatyti 2,1 proc. pacienty, daz-
niau vyrams nei moterims. Dauguma (97,5 proc.) nustatyty anti-HCV teigia-
my atvejy buvo gimusiyjy 1945-1994 metais grupéje. Si gimimo kohorta ir
buvo pasirinkta nacionalinei HCV patikrai.

Atlikus atvejo ir kontrolés tyrimg galimiems uzsikrétimo HCV rizikos
veiksniams nustatyti, konstatuota, kad kraujo perpylimas ir buvimas kraujo
donoru iki 1993 mety, taip pat tatuiruotés turéjimas buvo susij¢ su didesne
HCV infekcijos rizika. Sie rizikos veiksniai buvo dazniau paplite tarp HCV
infekuoty asmeny, ypa¢ vyry. Daugiaveiksnés logistinés regresijos duome-
nimis, kraujo perpylimas iki 1993 mety didino teigiamy anti-HCV Sansus
7,2 karto, kraujo donorysté iki 1993 mety — 6,9 karto, tatuiruotés atlikimas
neprofesionalioje studijoje — net 16,1 karto. Svirk§¢iamyjy narkotiky varto-
tojy ir ilgiau nei tris ménesius kaléjusiy asmeny HCV infekcijos Sansy santy-
kio apskaiciuoti negaléjome, nes kontrolinéje grupéje tokiy rizikos veiksniy
nenustatyta. Taciau didelé anti-HCV teigiamy asmeny, kurie nurod¢ vartoje
Svirk§¢iamuosius narkotikus, dalis (18,8 proc.), rodo, kad $is rizikos veiksnys
yra labai svarbus, ypac¢ jauniems zmonéms. Ankstesniame Lietuvoje atlikta-
me létiniu hepatitu C serganciy pacienty tyrime nustatyta, kad pagrindiniai
HCYV perdavimo budai buvo Svirk§¢iamyjy narkotiky vartojimas ir tatuiruo-
tés jaunesnio amziaus zmonéms ir chirurginés operacijos arba ilgalaikés ar
daugkartinés hospitalizacijos vyresnio amziaus pacientams [81]. Misy tyri-
mo duomenimis, chirurginés intervencijos buvo susijusios su mazesniais an-
ti-HCV nustatymo $ansais (SS = 0,64), tai yra jos dazniau buvo atliktos kon-
trolinés grupés tiriamiesiems. Lietuvos gyventojai, susirge iiminiu hepatitu C,
taip pat dazniausiai nurodé¢ SvirkS¢iamyjy narkotiky vartojima, kaip galima
uzsikrétimo Saltinj, ta¢iau net 56,2 proc. pacienty nepateiké jokios informaci-
jos apie galimus uzsikrétimo budus [29]. Atvejo ir kontrolés tyrimas, atliktas
Vilniaus universiteto ligoninés Santaros kliniky Infekciniy ligy centre, taip
pat nustateé, kad buvimas kraujo donoru iki 1992 mety, jkalinimas, Svirkscia-
muyjy narkotiky vartojimas yra uzsikrétimo HCV rizikos veiksniai [88].

Tyrimais nustatyta, kad pastaraisiais deSimtmeciais HCV perdavimo keliy
reikSmé keitési [30]. Pries tai, kai 1992 metais buvo pradéta masiné krau-
jo patikra dél HCV, dauguma HCV infekcijy buvo jatrogeninés kilmés, tai
yra del uzkrésto kraujo ar jo komponenty perpylimo arba nesaugiy invaziniy
medicininiy ir chirurginiy procediiry. Apie devyniasdeSimtuosius metus Am-
brozaicio ir bendraautoriy atlikto tyrimo duomenimis, anti-HCV buvo nu-
statyti 2,2 proc. donory, pirmg kartg duodanciy krauja, 7,9 proc. komerciniy
kraujo donory ir 13,9 proc. komerciniy kraujo plazmos donory [87]. Iki Siol
dauguma HCV infekuoty vyresnio amziaus pacienty Lietuvoje yra uzsikréte
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perpilant ar duodant kraujg iki 1993 mety. Tuo tarpu naujos HCV infekci-
jos yra susijusios su Svirk§¢iamyjy narkotiky vartojimu. Vilniuje gyvenanciy
Svirk§¢iamyjy narkotiky vartotojy apklausa atskleid¢, kad 80 proc. jy buvo
uzsikréte HCV [238]. Europoje tarp 2 milijony HCV infekuoty Svirks¢iamyjy
narkotiky vartotojy anti-HCV paplitimas svyruoja nuo 18 proc. Cekijos Res-
publikoje iki 90 proc. Estijoje [239]. Apskaiciuota, kad anti-HCV paplitimas
tarp Svirk$¢iamyjy narkotiky vartotojy buvo 60 proc. arba dar didesnis puséje
Europos Saliy [240]. Taigi kasmetinio SvirkS¢iamyjy narkotiky vartotojy ti-
krinimo jtraukimas j Lietuvos patikros programa buvo teisingas sprendimas.

Nacionaliné hepatito C viruso patikros programa Lietuvoje pradéta 2022
m. geguzés ménesj [27]. Pagal Lietuvos Respublikos Sveikatos apsaugos
ministro jsakyma patikra atlieckama Sioms gyventojy grupéms: 1) gimusiems
1945-1994 metais ir nepriskiriamiems rizikos grupei (vieng karta per gyve-
nimg) ir 2) rizikos grupés asmenims, vartojantiems Svirk§¢iamuosius narkoti-
kus, gydomiems priklausomybés ligy centruose, uzsikrétusiems ZIV, ir tiems,
kuriy Seimos nariui diagnozuotas hepatitas C, neatsizvelgiant j jy amziy (kas-
metinis anti-HCV tyrimas) [27].

Siame tyrime buvo analizuojami HCV patikros programos pirmujy mety
rezultatai. Tyrimas atskleid¢ aktyvy Lietuvos gyventojy dalyvavimg HCV pa-
tikroje. Nuo 2022 m. geguzés 5 d. iki 2023 m. balandzio 30 d. anti-HCV buvo
istirti 790084 gyventojams, kas sudaré 43,9 proc. nuo numatyty patikrinti
1,8 milijony. Nustatytas anti-HCV paplitimas (1,5 proc.) buvo mazesnis nei
2010 metais Lietuvoje atliktame tyrime, kur jis sieké 2,78 proc. [28]. Pasta-
rojo tyrimo reprezentatyvumas buvo mazas, nes jame dalyvavo savanoriai, o
anti-HCV tyrimai buvo atliekami didZiausiuose prekybos centruose nemoka-
mai. Labai tikétina, kad Zmonés, kurie tur¢jo didesne rizikg uzsikrésti HCV,
dalyvavo aktyviau, kas ir léme didesnj anti-HCV paplitimg. HCV patikros
programos metu nustatytas anti-HCV paplitimas buvo panasus kaip ir kai-
myninése Baltijos Salyse. Ankstesniais metais Estijoje jis buvo 1,5-2,0 proc.
[241], o Latvijoje — 2,4 proc. [242]. Be to, panaSus HCV infekcijos papliti-
mas buvo rastas ir kitose Vidurio Europos Salyse [149]. Anti-HCV paplitimas
buvo panaSus visose Lietuvos apskrityse. Jis svyravo nuo 1,2 iki 1,9 proc.
Didziausias paplitimas nustatytas Klaipédos apskrityje, kur buvo atliktas ban-
domasis tyrimas ir gauti panasiis duomenys.

Antiktinai prie§ HCV dazniau rasti vyrams nei moterims, atitinkamai
1,9 proc. ir 1,2 proc. Europos ligy prevencijos ir kontrolés centro duomeni-
mis, Europos valstybése létinis hepatitas C daZniau nustatomas vyrams nei
moterims santykiu 2,1:1 [243]. Egipto tyréjai, atlike sisteming apZzvalga ir
metaanalize, nenustaté anti-HCV paplitimo skirtumo tarp vyry ir motery. Ta-
¢iau HCV viremija (teigiamas RNR testas) buvo daug labiau paplitusi tarp
vyry nei motery bendroje populiacijoje [244]. Skirtumai tarp ly¢iy aiskinami
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tuo, kad didesné dalis motery, uzsikrétusiy HCV, pagyja savaime [245]. Sa-
lytiniai steroidiniai hormonai jungiasi prie specifiniy receptoriy, esan¢iy lim-
foidinio audinio lgstelése, makrofaguose, dendritinése Igstelése ir limfocituo-
se, taip paveikdami imuniniy lgsteliy funkcijg [246].

Vykdant nacionaling HCV patikra, nustatytas Zymiai didesnis anti-HCV
paplitimas (31,1 proc.) rizikos grupé€je, tai yra tarp Svirk§Ciamuosius narko-
tikus vartojan¢iy asmeny bei asmeny, serganéiy ZIV. Sie duomenys atitinka
kity tyrimy, atlikty Lietuvoje ir uzsienyje, rezultatus [238,240,247]. Narko-
tiky vartotojai daznai uzsikre¢ia jauname amziuje, todél HCV sukeltos ligos
turi ypac dideli poveiki jy gyvenimo trukmei ir kokybei [84]. Vyresniems nei
50 mety zmonéms, vartojantiems svirkS¢iamuosius narkotikus, kepeny ligos
yra tokia pat dazna mirties prieZastis, kaip ir perdozavimas [248].

Siame tyrime nenustatyta anti-HCV paplitimo skirtumo tarp rizikos grupés
vyry ir motery, iS§skyrus jauniausio amziaus, tai yra gimusiy po 1994 mety,
grupe, kur paplitimas buvo didesnis tarp vyry. Kity tyrimy duomenys apie an-
ti-HCV paplitimo skirtumus tarp vyry ir motery, vartojanciy Svirk§¢iamuosius
narkotikus, yra priestaringi ir priklauso nuo tyrimo regiono [249-252]. Skir-
tumas arba nenustatomas, arba tarp motery randamas didesnis HCV infekci-
jos, taip pat ir ZIV paplitimas. Moterys daZniau dalijasi adatomis ir §virkstais.
Jos dazniau tiriasi dél uzsikrétimo HCV, bet reciau gydosi. Didesné motery
dalis pasveiksta savaime [249,250]. Nustatyta, kad Svirk§¢iamyjy narkotiky
vartojimas yra svarbus HCV perdavimo rizikos veiksnys [253]. Skai¢iuoja-
ma, kad apie 8 proc. visy HCV infekcijy pasaulyje yra tarp $iuo metu var-
tojanciy Svirk§¢iamuosius narkotikus zmoniy. Jei biity pasalinta padidéjusi
HCYV perdavimo rizika tarp $virk§¢iamyjy narkotiky vartotojy, 2018-2030 m.
biity iSvengta 43 proc. naujy HCV infekcijos atvejy [253]. HCV infekcijos
nustatymas ir Svirk§¢iamyjy narkotiky vartotojy gydymas bei zalos mazinimo
strategijy jgyvendinimas yra biitini norint pasiekti PSO eliminavimo tikslus.

Lietuvoje didesniuose pirminés sveikatos prieziliros centruose yra psi-
chikos sveikatos centrai, teikiantys sveikatos priezitros paslaugas Svirks-
¢iamuosius narkotikus vartojantiems asmenims. Jie nukreipia Siuos asmenis
anti-HCV tyrimui, taip padidindami uzsikrétusiyjy identifikavimo tikimybe.
Patvirtinta keletas labai veiksmingy zalos mazinimo priemoniy, skirty uz-
kirsti kelig HCV infekcijos plitimui tarp vartojanciyjy Svirk§¢iamuosius nar-
kotikus, pavyzdziui, pakaitiné opioidy terapija ir adaty bei Svirksty dalijimo
programos [254,255]. Ta¢iau daugumoje Saliy, jskaitant Lietuva, HCV pre-
vencinés intervencijos, skirtos Svirk§¢iamyjy narkotiky vartotojams, vis dar
menkai jgyvendinamos, ir greiciausiai jy nepakaks, kad biity sumazintas ar
iSvengta HCV perdavimo [256].
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Tiesioginio veikimo antivirusiniy vaisty atradimas ir pradétas taikymas
klinikinéje praktikoje padaré tikra perversma hepatito C gydyme, nes didzio-
ji dalis infekuoty pacienty gali buti visiSkai i§gydyti [145,146]. Pirmaisiais
HCYV patikros metais Lietuvoje buvo gydyti 4632 pacientai. Nuo 2022 mety
geguzeés meénesio iki 2023 mety kovo ménesio per ménesj gydyty pacienty
skaicius iSaugo 4,9 karto, tai yra nuo 148 iki 728. Tuo metu Lietuvoje dar
galiojo gydymo apribojimai d¢l fibrozés stadijos, kurie buvo panaikinti 2024
mety pavasar]. HCV infekuoty pacienty gydymo vélavimas siejamas su ilgu
gastroenterologo ar infekciniy ligy gydytojo konsultacijy laukimu bei ilgai
trunkan¢iu HCV RNR tyrimu. Be to, labai padidéjus pacienty, kuriems rei-
kalingas gydymas, skaiciui, atsirado tiesioginio veikimo antivirusiniy vaisty
trikumas, todél sveikatos prieziliros institucijos i§ naujo derino sutartis su
vaisty tiekéjais.

Ieskant atsakymo j klausima, ar Lietuvai pavyks pasiekti PSO eliminavimo
tikslus iki 2030 mety, buvo sumodeliuoti trys scenarijai. Taikytas Ligy ana-
lizés centro fondo Markovo ligos progresavimo modelis, jvedus pirmaisiais
HCYV patikros programos metais Lietuvoje nustatytus rodiklius. Modeliuoti
trys scenarijai: 1) Situacija, buvusi iki 2022 mety, 2) Patikros programos jve-
dimas ir 3) Hepatito C eliminavimo tiksly pasiekimas. Tik treciasis scenari-
jus leisty Lietuvai pasiekti PSO eliminavimo tikslus, jvykdzius Sias salygas:
1) masiné patikra turéty biiti uzbaigta per 2024 metus, taciau toliau turéty
buty tgsiama rizikos grupés asmeny patikra, 2) panaikintas gydymo ribo-
jimas d¢l fibrozés stadijos ir 3) pasiektas pakankamas kasmet gydomy pa-
cienty skaicius. Igyvendinus §j scenarijy, biity iSvengta 1000 naujy HCV
infekcijos atvejy, 150 mirciy, susijusiy su kepeny ligomis, 90 naujy dekom-
pensuotos cirozeés atvejy ir 110 kepeny lasteliy vézio atvejy, palyginti su
pirmuoju scenarijumi. Taigi, norint paspartinti procesg ir paSalinti kliitis,
trukdancias pacientams gauti priezitrg ir gydyma, reikalingos organizacinés
pastangos [150,237].

Vis dar vyksta diskusijos dél optimaliy HCV patikros strategijy, atsizvel-
giant ] tokius veiksnius kaip efektyvumas, sgnaudos ir prieinamumas. Dau-
gybé tyrimy jvertino galimas HCV patikry ir gydymo strategijas bei nustate,
kad skirtingi patikros metodai ir pakankamos apimties gydymas tiesioginio
veikimo antivirusiniais vaistais gali buti veiksmingi ir ekonomiskai efekty-
viis skirtingose populiacijose [41,42,174,257,258]. Salyse, kuriose yra didelis
HCYV paplitimas, rekomenduojama atlikti masing patikra. Iki Siol nedaugelis
Saliy, tokiy kaip Egiptas, Gruzija, Islandija, taiké $ig strategija [163,165,166].
Nors dauguma sutinka, kad S§i strategija leisty diagnozuoti daugiausia uZsi-
krétusiyjy, organizaciniai sunkumai ir dideli kastai pradiniame etape stabdo
Sios strategijos pasirinkima, ypac¢ daug gyventojy turinciose Salyse [259]. Kai
kurios mazesnius finansinius iSteklius turinCios Salys pasirenka laipsniskg
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patikros programos plétra arba sutelkia démes;j ] rizikos grupes [176,178].
Deja, tokie sprendimai mazina tikimybe, kad PSO iskelti HCV eliminavimo
tikslai bus pasiekti iki 2030 mety. Polaris observatorijos atlikto modeliavimo
duomenimis, esama situacija rodo, kad pasauliniai HCV eliminavimo tikslai
greitai nebus pasiekti [22]. IS 56,8 mIn. Zmoniy, kurie buvo uzsikréte HCV
2020 metais, maziau nei ketvirtadaliui (12,9 mln. arba 23 proc.) buvo nusta-
tyta diagnozé. Apskaiciuota, kad tais metais gydyma pradéjo 641000 Zmoniy
(apie 1 proc. nuo uzsikrétusiyjy). Jei gydymas iSliks mazesnis nei 1 milijonas
pacienty per metus, tikétina, kad iki 2030 m. visame pasaulyje padaugés su
kepenimis susijusiy mir¢iy ir kity galutinés stadijos baigciy [22]. Taigi Salys,
tarp jy ir Lietuva, turéty ir toliau déti pastangas eliminuoti HCV.

Veiksmingos HCV patikros strategijos yra svarbios ankstyvam HCV in-
fekcijos nustatymui, savalaikiam gydymui ir naujy uzsikrétimy prevencijai.
Labai svarbu $ias strategijas pritaikyti konkre¢ioms populiacijoms, kad bty
optimizuotas iStekliy paskirstymas ir pasiekta didziausia nauda visuomenés
sveikatai.

Tyrimy privalumai ir trakumai

H. pylori antikiiny tyrimo Kauno miesto gyventojy populiacijoje svar-
biausias privalumas yra tas, kad buvo sudaryta atsitiktiné imtis i§ Gyventojy
registro sarasy, nes iki Siol Lietuvoje nebuvo atlikta populiacinio H. pylori
bakterijos paplitimo tyrimo. Vienas i§ pagrindiniy H. pylori antikiiny papliti-
mo tyrimo tarp studenty privalumy yra tai, kad visos keturios skirtingy laiko-
tarpiy tiriamyjy grupés buvo tiriamos taikant tg pacig metodika ir pasirinktos
kohortos buvo panaSaus amziaus bei studijavo tuose paciuose fakultetuose.
Misy Ziniomis, tokiy ilgalaikiy tyrimy kitose Salyse néra atlikta. Taciau tyri-
mas turi keletg truikumy, j kuriuos reikia atsizvelgti. Reikia pripaZinti, kad ke-
turiy analizuojamy tyrimy kohortos yra specifinés (studentai) ir néra pakan-
kamai didelés, kad biity galima jvertinti H. pylori epidemiologinés situacijos
poky¢ius Lietuvoje, taciau galime daryti prielaida, kad H. pylori paplitimas
tarp jauny zmoniy mazeja visoje Salyje, nes studentai yra atvyke i$ skirtin-
gy Lietuvos viety. Be to, diagnostikai buvo naudojami neinvaziniai H. pylori
serologiniai tyrimai i$ pirSto kapiliarinio kraujo. Dabartinése Mastrichto V/
Florencijos H. pylori infekcijos valdymo gairése, kurios naudojamos Euro-
pos Salyse, neinvazinei H. pylori diagnozei nustatyti rekomenduojama atlikti
Slapalo kvépavimo testa arba monokloninio antigeno tyrimg iSmatose [194].
Greitieji serologiniai tyrimai néra geriausias pasirinkimas, taciau tose paciose
gairése teigiama, kad patvirtinti serologiniai tyrimai, kuriy jautrumas ir speci-
fiSkumas didesnis nei 90 proc., gali biiti naudojami neinvazinei diagnostikai,
ypac epidemiologiniuose tyrimuose [194].
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HCYV tyrimo privalumas — kompleksiné epidemiologinés situacijos anali-
z¢, pradedant mirtingumo ir medicininés dokumentacijos tyrimais ir baigiant
pirmyjy nacionalinés patikros mety duomeny analize bei HCV eliminavimo
galimybiy modeliavimu.

Reikéty paminéti ir keleta HCV tyrimo trilkumy. Tikétina, kad mirtingu-
mo analizé¢ neapémé visy HCV sukelty mir¢iy, nes dokumentuose ne visada
pateikiama informacija apie HCV infekcija. Manome, kad pridéje letini HCV,
kaip gretuting kepeny cirozés ir vézio prieZast], galéjome tiksliau jvertinti
mirtinguma nuo ligy, susijusiy su HCV. Be to, néra pagrindo manyti, kad ne-
pakankamas duomeny pateikimas laikui bégant pasikeité ir gali turéti jtakos
mirtingumo poky¢iy tendencijoms. Medicininés dokumentacijos apie HCV
sukeltas kepeny ligas analiz¢ atlikta tik vienoje ligoningje. Tac¢iau LSMU li-
goniné Kauno klinikos yra viena didziausiy Lietuvoje, kurioje lankosi didele
dalis pacienty, serganciy kepeny ligomis. Bandomasis HCV patikros tyrimas
buvo atliktas tik viename Klaipédos pirminés sveikatos priezitros centre.
Nors patikrinta pakankamai zmoniy, HCV infekcijos serologinis paplitimas
negali biti reprezentatyvus visos Lietuvos gyventojy atzvilgiu. Taciau Sio
tyrimo atlikimas padéjo pagristi nacionalinés HCV patikros biutinybe ir ge-
riau pasiruosti patikrai. Vykdant atvejo ir kontrolés tyrima, pokalbio telefonu
metu dalyviy pateikta informacija apie galimus HCV infekcijos uzsikrétimo
rizikos veiksnius galéjo biiti neobjektyvi, nes kai kurie i$§ jy galéjo nenoréti
sakyti tiesos apie jautrius asmeninius dalykus. Gavome tik daling informacija
apie tai, kokia dalis anti-HCV teigiamy tiriamyjy buvo ir HCV RNR teigiami.
Dalyviai, kuriy anti-HCV serologiniai tyrimai buvo teigiami, buvo nukreipti
pas gydytoja gastroenterologg arba infekciniy ligy gydytoja, kad buty atliktas
HCYV RNR tyrimas ir prireikus paskirtas gydymas. Gydytojai specialistai apie
tyrimy rezultatus Seimos gydytojy tiesiogiai neinformuoja. Si informacija pa-
teikiama elektroninéje sveikatos sistemoje, taciau jos prieinamumas indivi-
dualiu lygmeniu yra ribotas dé¢l duomeny apsaugos. HCV patikros programa
neturi informacinés sistemos, kuri leisty stebéti asmenj nuo anti-HCV tyrimo
apjungiant duomenis i§ skirtingy $altiniy. Siame tyrime naudotas modelia-
vimas taip pat turi trilkumy, kurie yra biidingi matematiniam modeliavimui
ir buvo aprasyti anksciau [22,77]. Didziausias modeliavimo ribotumas yra
ivedamy duomeny prieinamumas ir kokybé, kurie gali labai paveikti modelio
rezultatus. Dauguma rodikliy, naudoty modeliavimui, buvo gauti, analizuo-
jant nacionalinés HCV patikros duomenis, kas labai sumazina klaidy tikimy-
be. Taciau vis tiek iSlieka patikrai buidingos klaidos, susijusios su tiriamyjy
atranka, dalyvavimo apimtimi, laboratoriniy tyrimy ir kitomis klaidomis. Be
to, §is modelis neatsizvelgia j esancias kitas infekcijas, pavyzdziui, ZIV, ar
gretutines ligas.
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Apibendrinant, §is tyrimas pateiké naujy Ziniy apie H. pylori ir HCV in-
fekcijy epidemiologing situacija Salyje. Jos gali biiti panaudotos, rengiant ir
vertinant $iy infekcijy valdymo programas bei vykdant tolesne epidemiologi-
nés situacijos stebésena.
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ISVADOS

1. H. pylori 1gG antikiinai nustatyti didelei daliai Kauno miesto 25-64
mety gyventojy, dazniau vyrams (66 proc.) nei moterims (59,3 proc.).
Antikiiny paplitimas didéjo su amZiumi ir buvo didziausias 45-54 mety
amziaus grupéje (71,1 proc.). H. pylori bakterija buvo dazniau uzsi-
kréte vidurinio ir zemesnio nei aukstesnio i$silavinimo tiriamieji. Nors
didzioji dalis (84,6 proc.) tiriamyjy, kuriems anks¢iau buvo nustatyti
antik@inai, vartojo vaistus, beveik pusei jy vél rasti antikiinai. LSMU
studenty uzsikrétimas H. pylori bakterija per 25 metus sumazéjo nuo
51,7 proc. 1995 metais iki 14,2 proc. 2020 metais. Nei Kauno miesto
gyventojy, nei LSMU studenty populiacijoje antikiiny buvimas nebuvo
susijes su nusiskundimais virSkinimo trakto veikla.

2. 2010-2020 metais Lietuvos vyry mirtingumas nuo létinio hepatito C ir
kepeny Igsteliy vézio, kai hepatitas C nurodomas kaip gretutiné mirties
priezastis, did¢jo, atitinkamai po 10,8 proc. ir 15 proc. kasmet. Motery
mirtingumas nuo hepatito C did¢jo iki 2016 mety po 8,8 proc. kasmet,
o véliau nekito. Vyrai miré nuo létinio hepatito C daZzniau nei mote-
rys. Hepatito C virusas nustatytas 40,5 proc. LSMU ligoninés Kauno
kliniky pacienty, sirgusiy kepeny ciroze, 49,7 proc. pacienty, sirgusiy
kepeny lasteliy véziu ir 36,9 proc. pacienty, kuriems atlikta kepeny
transplantacija.

3. Antikiinai prie$ hepatito C virusg nustatyti 2,1 proc. Klaipédos Jurinin-
ky sveikatos prieziiiros centro pacienty, dazniau vyrams nei moterims.
Antiktiny paplitimas didéjo su amziumi, pasiekdamas auksciausia lygj
50-59 mety amziaus grupg¢je (3,0 proc.). Daugiaveiksnés logistinés re-
gresijos duomenimis, kraujo perpylimas ir kraujo donorysté iki 1993
mety bei tatuiruociy atlikimas neprofesionalioje studijoje buvo uzsi-
krétimo hepatito C virusu rizikos veiksniai. Be to, 18,8 proc. uzsikrétu-
siyjy vartojo SvirkS¢iamuosius narkotikus ir 25 proc. kaléjo ilgiau nei
3 ménesius.

4. Lietuvos bendrosios praktikos gydytojai aktyviai jsijungé i hepatito
C patikros programa, per pirmus metus patikrindami beveik 44 proc.
tikslinés 1,8 milijono populiacijos. Antikiiny prie§ hepatita C papliti-
mas 1945-1994 mety gimimo kohortoje buvo 1,3 proc., rizikos grupé-
je—31,1 proc., abiejose grupése — 1,5 proc. Antikiinai dazniau nustatyti
vyrams nei moterims — atitinkamai 1,9 proc. ir 1,2 proc. Didziausias
antikiiny paplitimas buvo tarp vyry, gimusiy 1965—-1984 metais. Rizi-
kos grupéje paplitimas nuo amziaus nepriklausé. Kasménesinis gydyty
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pacienty skaicius iSaugo 4,9 karto nuo 2022 mety geguzés ménesio iki
2023 mety kovo ménesio, tai yra nuo 148 iki 728 pacienty.

. Scenarijy modeliavimas, taikant Markovo ligos progresavimo modelj,
patvirtino, kad Lietuvoje pradéjus gydyti visus hepatito C virusu uzsi-
krétusius pacientus nepriklausomai nuo fibrozés stadijos ir padidinus
gydymo apimtis biity galima iki 2030 mety pasiekti PSO iskeltus hepa-
tito C eliminavimo tikslus, iSvengiant 1000 naujy uzsikrétimo hepatito
C virusu atvejy, 150 mirciy, susijusiy su kepeny ligomis, 90 naujy de-
kompensuotos cirozes ir 110 kepeny lasteliy vézio atvejy.
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PRAKTINES REKOMENDACIJOS

Sveikatos politikos formuotojams:

Lietuvoje turéty biiti tgsiama hepatito C patikros programa. Biitina su-
kurti centralizuotg informacing hepatito C patikros stebésenos sistema,
kad bty galima stebéti paciento dalyvavimg visuose etapuose, prade-
dant antikiny nustatymu, laboratorine viremijos diagnostika ir baigiant
iSgydymu.

Analizuoti ir $alinti klittis, trukdancias kuo anksciau pradéti uzsikrétu-
siy pacienty gydyma.

Skatinti Seimos gydytojus aktyviai informuoti pacientus apie nustatytus
anti-HCV ir nukreipti juos tolimesnei infekcijos diagnostikai ir gydy-
mui.

Diegti narkotiky vartojimo prevencines ir zalos mazinimo priemones.
Skatinti vartojanciuosius Svirk§¢iamuosius narkotikus kasmet tikrintis
dél hepatito C viruso, o jj nustacius gydytis.

Idiegti hepatito C nustatymo ir gydymo programas jkalinimo jstaigose.

Seimos medicinos gydytojams:

Pacientai, turintys dispepsiniy nusiskundimy, turéty biti tiriami
dél H. pylori infekcijos. Didesnj démesj reikéty skirti vyrams, kuriy
sergamumas ir mirtingumas nuo skrandzio vézio Lietuvoje yra Zenkliai
didesnis nei motery.

Po H. pylori gydymo visiems pacientams biitina patvirtinti infekcijos
iSnaikinimg, atlickant tyrimus, kurie nustato aktyvig infekcija, tokius
kaip neinvazinj §lapalo kvépavimo testa arba monokloninio antigeno
tyrimg iSmatose. Informuoti pacientus apie higienos laikymasi, kad
biity iSvengta pakartotinio uzsikrétimo.

Aktyviai dalyvauti hepatito C patikros programoje ir skatinti rec¢iau be-
silankancius pacientus pasitikrinti dél hepatito C antiktiny.

Visuomenés sveikatos specialistams:

Informuoti gyventojus apie uzsikrétimo H. pylori bakterija ir hepatito C
virusu rizikos veiksnius ir galimas prevencijos priemones.

Edukuoti gyventojus apie pasekmes atliekant tatuiruotes ir kitas proce-
diiros neprofesionaliose studijose.

Gyventojams:

Laikytis patiems ir mokyti vaikus asmens higienos, kad biity sumazinta
tikimybé uzsikresti H. pylori bakterija.

Siekiant iSvengti uzsikrétimo hepatito C virusu, atsakingai rinktis gro-
zio paslaugy teikéjus ir tatuiruociy studijas.
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SUMMARY
INTRODUCTION

A large number of gastrointestinal diseases are related to microorganisms.
Helicobacter pylori (H. pylori) is one of the most common bacteria found
in humans, colonizing the gastric mucosa of nearly half of the world’s
population [1,2]. The significance of H. pylori is determined not only by
its high prevalence but also by its multiple impact on human health. Since
the bacterium was discovered in 1982, extensive scientific research has
established its associations with various health issues, including gastric and
duodenal ulcers, gastritis, gastric cancer, marginal zone (MALT) lymphoma,
and other diseases affecting the digestive system and other organs. These
health problems cause a substantial economic burden on healthcare systems
around the globe [3—5]. The International Agency for Research on Cancer has
classified H. pylori as a Group 1 carcinogen due to its strong association with
gastric cancer proven by sufficient epidemiological evidence [6]. This type of
cancer is also very common in Lithuania [7].

The prevalence of H. pylori infection varies significantly based on
geographical location, age, and socio-economic status [8,9]. A systematic
review and meta-analysis performed by Hooi et al revealed that the
prevalence of H. pylori is highest in Africa at 70.1 %, followed closely by
South America at 69.4 % and Western Asia at 66.6 %. In contrast, the rates
are much lower in North America at 37.1 %, Western Europe at 34.3 %, and
Oceania at 24.4 % [10]. Research from Europe indicates that the populations
in Northern and Western Europe are less likely to be infected with H. pylori
compared to those in Southern and Eastern Europe [11]. To date, there has
been no comprehensive study on the prevalence of H. pylori in the general
population of Lithuania [12]. Previous research indicates that H. pylori was
found in 36 % of children [13] and in 70 % of patients over the age of 55 with
dyspeptic symptoms [14].

Over the past few decades, the prevalence of H. pylori has been decreasing
in most countries worldwide. According to a systematic review and meta-
analysis performed by Li ef al., the percentage of the global population
infected with this bacterium dropped from 58.2 % during the period of 1980-
1990 to 43.1 % between 2011 and 2022 [1]. Despite this decreasing trend,
the prevalence of H. pylori remains high and continues to pose a significant
public health threat [15].

The transmission routes of H. pylori have not been precisely defined;
however, it is believed that the most common routes are oral-oral and faecal-
oral [3,8]. This bacterium is typically contracted during childhood, often
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within family settings [16]. Children living in poorer conditions, especially
those who share rooms or beds with siblings and are in environments with
inadequate sanitary-hygienic conditions, are at a higher risk of contracting
H. pylori [17,18]. In developed countries, human-to-human transmission is
the primary mode of infection [3]. Conversely, in developing countries with
poorer sanitation, inadequate wastewater treatment, and low-quality drinking
water, the bacteria are more likely to be contracted through contaminated
food and water [17,19].

Recently, there has been significant attention focused on eradicating
H. pylori as a strategy to reduce the risk of gastric cancer. However, a
challenge associated with this effort is the recurrence of infection [20].
Recurrence can occur due to inadequate treatment or reinfection. Potential
sources of reinfection include environmental factors such as contaminated
drinking water, infected family members, or unsafe medical procedures [20].

Recent research indicates that viral hepatitis C remains one of the most
significant public health challenges globally [21]. Around 50 million people
worldwide are currently living with the hepatitis C virus (HCV). Between
2015 and 2020, 7.5 million people were infected with HCV, while 8.7
million were cured, and 5.5 million died as a result of the infection [22].
The most common causes of death related to HCV were liver cirrhosis and
hepatocellular carcinoma. HCV infection increases the risk of developing
hepatocellular carcinoma by up to 20-fold, making it a significant cause of
liver cancer worldwide [23]. Additionally, HCV infection is the leading cause
of liver transplantation [24]. The European Centre for Disease Prevention
and Control reported that approximately 2.4 million people in the European
Union are infected with HCV. In 2019, the overall prevalence was 0.5 %, with
rates varying from 0.27 % in Western Europe to 0.88 % in Eastern Europe
[25,26].

Before the introduction of the National Hepatitis C Screening Programme
in 2022, there was no representative data on the prevalence of HCV infection
in Lithuania [27]. The first attempt to estimate the frequency of HCV
antibodies (anti-HCV) in the blood serum of Lithuanian residents occurred in
2010, when 1,528 anonymous volunteers were tested near shopping centers in
five major cities across the country [28]. The detected anti-HCV prevalence
was 2.78 %, but it was likely too high as the individuals with hepatitis C risk
factors might have participated more actively in free anonymous blood tests.
Additionally, Lithuania lacks information on acute HCV infection cases and
the possible routes of transmission [29]. Thus, the overall epidemiological
situation regarding hepatitis C in Lithuania has not been adequately assessed.

In recent decades, the routes of HCV transmission have changed
significantly due to advancements in healthcare, public health initiatives, and
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various social factors [30]. Before 1993, when blood screening for HCV was
implemented, many individuals contracted the virus through transfusions of
contaminated blood and blood products, or due to unsafe invasive medical
procedures [31,32]. Today, injecting drug use has emerged as the primary
route of HCV transmission [33]. In Lithuania, there is a lack of data regarding
HCYV infection rates among high-risk groups, such as injecting drug users,
individuals infected with human immunodeficiency virus (HIV), and
prisoners. This information is crucial for preventing the further spread of
HCYV infection.

Individuals infected with HCV often remain asymptomatic until the
advanced stages of the disease, such as cirrhosis or hepatocellular carcinoma
[34,35]. According to data from the WHO, only 36.4 % of those infected with
HCYV received a diagnosis by 2022, and only 20 % of diagnosed individuals
were receiving treatment [21].

In 2016, the 69" World Health Assembly endorsed the ambitious goal
set by WHO to eliminate hepatitis C as a public health threat by 2030. The
objectives include reducing the number of new chronic hepatitis C cases by
80 %, minimizing the mortality rate associated with HCV infection by up to
65 %, increasing the number of diagnosed patients to 90 %, and treating 80 %
of HCV-infected patients compared to the corresponding figures from 2015
[36]. These goals became achievable following the introduction of direct-
acting antivirals (DAAs), which are highly effective—about 98 % of patients
are cured. DAAs also have fewer side effects and are easier to administer
compared to the previous interferon treatments [37,38]. Initiating treatment in
the early stages of the disease leads to improved clinical outcomes and reduces
the spread of the virus. Studies have demonstrated the cost-effectiveness of
earlier initiated treatment compared to delayed treatment, when the disease
progresses into its advanced stages [39,40].

Hepatitis C screening programs play a crucial role in identifying
asymptomatic individuals who are infected before any advanced complications
arise. Countries apply various hepatitis C screening programmes, including
general population screening and targeted screening for specific at-risk
groups. There is ongoing debate about which strategy is more effective and
cost-efficient [41-43]. To develop a national hepatitis C elimination strategy
and meet the WHO goals by 2030, up-to-date epidemiological data is essential.

Scientific novelty of the work

This dissertation presents data on the prevalence of antibodies against
H. pylori bacteria in a representative sample of adult residents from the city
of Kaunas, which was detected for the first time. It also evaluates changes
in H. pylori infection rates among the students of the Lithuanian University
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of Health Sciences (LUHS) over a period of 25 years. Additionally, the
prevalence of HCV among patients with chronic liver diseases was assessed.
A case-control study was conducted to identify potential routes of HCV
transmission. The analysis of data from the first year of hepatitis C screening
provided insights into the anti-HCV prevalence among Lithuanian residents
born between 1945 and 1994, as well as those in high-risk groups, including
injecting drug users and individuals infected with HIV. By incorporating
Lithuanian data into a Markov model, the potential for hepatitis C elimination
was evaluated, alongside determining the extent to which complications
related to hepatitis C could be prevented if the WHO goals were achieved.

Practical significance of the work

The data on the prevalence of H. pylori bacteria and HCV, and their
possible transmission routes can be used to plan preventive measures.
Findings from the anti-HCV prevalence study conducted at the Klaipéda
Jurininky Healthcare Centre emphasized the need for a national hepatitis C
screening initiative and helped to identify, which populations should be tested
at primary healthcare centres. A modelled scenario has outlined the necessary
steps, clearly specifying how many residents should be tested and treated for
HCV infection each year to achieve the World Health Organization’s goals
for the elimination of hepatitis C.

Author’s contribution

The author participated in the epidemiological study titled “Chronic
Diseases and Their Risk Factors in the Adult Population” conducted among
the residents of Kaunas. She submitted an application to the LUHS Research
Fund and received funding to study antibodies against H. pylori. She tested
LUHS students for H. pylori infection, entered questionnaire data into a
computer database, and performed statistical analyses. Additionally, she
reviewed the medical records of patients at LUHS Hospital Kaunas Clinics
who were diagnosed with liver cirrhosis, hepatocellular cancer, and those
who underwent liver transplantation to determine the association of these
medical conditions with HCV. The author also planned a case-control study at
Klaipéda Jurininky Healthcare Centre to identify possible routes of hepatitis
C transmission. She prepared a questionnaire, conducted telephone interviews
with patients in the case and control groups, entered the data into a computer,
and performed the analysis. Furthermore, she analyzed blood test data from
patients at Klaipéda Jurininky Healthcare Centre regarding the prevalence of
anti-HCV. The author also analyzed the data from the first year of hepatitis
C screening. In collaboration with researchers from the Centre for Disease
Analysis Foundation (CDA) in the United States, she performed a modelling
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of the possibilities of achieving the hepatitis C elimination goals set by the
WHO, using the Markov disease progression model developed by CDA.
The author presented the study findings at both national and international
conferences, completed her dissertation, and with the co-authors prepared
publications for scientific journals with the Impact factor.

The aim of this study was to assess the seroprevalence of H. pylori and
HCV antibodies in the Lithuanian population, identify the risk factors for
infection, and evaluate the potential for HCV elimination by 2030 in Lithuania.

Objectives:

1. To assess the seroprevalence of H. pylori among residents of Kaunas
aged 25 to 64 years and students of the Lithuanian University of Health
Sciences, as well as its association with gastrointestinal complaints.

2. To evaluate the mortality rate of diseases linked to HCV in the Lithua-
nian population from 2001 to 2020 and to determine the prevalence of
HCV among individuals with chronic liver diseases.

3. To assess the prevalence of HCV antibodies in patients at Klaipéda Ju-
rininku Health Care Centre and the risk factors for HCV infection.

4. To estimate the seroprevalence of HCV antibodies in the Lithuanian
population born between 1945 and 1994 and in the at-risk population
based on data from the first year of screening (May 2022 - April 2023).

5. To evaluate the feasibility of achieving the WHO targets for eliminating
hepatitis C in Lithuania by 2030.

MATERIALS AND METHODS

H. pylori infection studies

The seroprevalence of H. pylori IgG antibodies was assessed in a study
titled “Chronic Diseases and their Risk Factors in the Adult Population,”
which focused on residents of Kaunas aged 25 to 64 years. Participants were
randomly selected from the Lithuanian Population Register. The study began
in 2020 but was interrupted due to the COVID-19 pandemic and resumed
in 2023. Invitations were mailed to the selected individuals to come for a
health check-up at the LUHS Hospital Kaunas Clinics. Blood serum samples
from 1,046 participants (50.3 % males and 49.7 % females) were tested for
H. pylori 1gG antibodies. Each participant completed a questionnaire that
included questions about factors potentially associated with the prevalence
of H. pylori infection, as well as any dyspeptic symptoms they experienced.

The detection of IgG antibodies to H. pylori was performed using a
diagnostic ELISA kit (SERION ELISA® Classic Helicobacter pylori IgG,
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Serion, Germany) in accordance with the manufacturer’s instructions. The ¥
test and z-test with Bonferroni correction were used to compare seroprevalence
of H. pylori across groups. Additionally, multivariable logistic regression
analysis was conducted to evaluate the association between H. pylori antibody
prevalence and various factors.

The following study was conducted among students at the Lithuanian
University of Health Sciences in the years 1995, 2012, 2016, and 2020.
Students from the first to the fourth year of the Medical and Nursing Faculties
were randomly selected and tested for the presence of antibodies against
H. pylori by performing serological tests using finger capillary blood. The
“Helisal One-Step” test (Cortecs Diagnostics) was used in 1995, while tests
from SureScreen Diagnostics Ltd. were employed in 2012, 2016, and 2020.
The number of students studied was 120 in 1995, 187 in 2012, 262 in 2016,
and 148 in 2020, with about one in four students being male.

Additionally, the students completed a Gastrointestinal Symptom Rating
Scale (GSRS) questionnaire to assess dyspeptic symptoms. The GSRS uses a
seven-point Likert-type scale, where 0 indicates an absence of symptoms and 6
represents very troublesome symptoms. The intensity of upper gastrointestinal
tract dyspeptic symptoms, such as epigastric pain or discomfort, heartburn,
regurgitation, hunger-like pain, nausea, borborygmus, epigastric fullness,
and belching, were evaluated. The intensity scores of dyspeptic symptoms
in students with and without H. pylori antibodies were compared using the
Mann-Whitney test.

Hepatitis C virus infection studies

Mortality Data

Data on the number of cause-specific deaths in the Lithuanian population
from 2001 to 2020 were obtained from the Institute of Hygiene. The causes
of death were coded according to the International Classification of Diseases,
10th Revision (ICD-10). Since 2010, both the underlying cause and the
contributory cause of death have been recorded. Three groups of deaths were
analyzed: (1) deaths caused by chronic hepatitis C coded as an underlying
cause (B18.2), (2) deaths resulting from other and unspecified liver cirrhosis,
where chronic hepatitis C is recorded as a contributory cause (K74.6 with
B18.2), and (3) deaths due to hepatocellular carcinoma with chronic hepatitis
C as a contributory cause (C22.0 with B18.2). This classification of death
was selected because chronic hepatitis C was most frequently associated with
other and unspecified liver cirrhosis (K74.6) and hepatocellular carcinoma
(C22.0) as a contributory cause of death.

94



Yearly mortality rates per 100,000 people, age-standardized to the
European population, were calculated [182]. Joinpoint regression analyses
were conducted to assess changes in yearly sex-specific mortality rates for
selected diseases throughout the study period [183].

Data on HCV Prevalence among Patients with Liver Diseases

The study was conducted at LUHS Hospital Kaunas Clinics. Data
were collected from the hospital’s electronic database for patients with
liver cirrhosis, hepatocellular carcinoma, and those who underwent liver
transplantation and were either consulted or treated at the hospital. If a patient
visited the hospital multiple times, only the data from their first visit were
included. The study covered the years 2018 to 2021 for liver cirrhosis, 2018 to
2020 for hepatocellular carcinoma, and 2000 to 2021 for liver transplantation.
Information was gathered on gender, birth date, visit date, and diagnosis of
chronic HCV infection, which was confirmed through a positive HCV-RNA
test.

Screening for Hepatitis C Virus Infection in Klaipéda Jurininky
Health Care Center and Case-Control Study

Screening for HCV infection was conducted at the Jirininky Health Care
Center in Klaipeda, Lithuania, from November 2020 to December 2022. This
center offers primary health care services and had approximately 37,000
registered city inhabitants in 2020. General practitioners (GPs) invited patients
to participate in the HCV screening during their visits. The screening process
included a blood test to detect the presence of antibodies to HCV, using the
TOYO rapid test manufactured by Turklab Tibbi Malzemeler A.S., Turkey.
A total of 13,743 patients were tested for anti-HCV antibodies, comprising
47.9 % males and 52.1 % females.

A case-control study was conducted to identify the risk factors associated
with hepatitis C infection. All patients who tested positive for HCV (the case
group) were invited to participate in a telephone interview. The cases were
matched with controls based on gender and age with a ratio of 1:2, selecting
controls who were born in the same year as the cases. The control group
was randomly chosen from seronegative patients and was also interviewed by
telephone using the same questionnaire as that used for the case group.

Atotal 0f420 subjects participated in the case-control study, which included
140 subjects with anti-HCV and 280 subjects without anti-HCV. Among the
participants, 52.1 % were men and 47.9 % were women. The response rate
was 79.2 % for the case group and 51.6 % for the control group. The mean age
of the subjects was 53.5 (SD 10.7) years. The following data were collected
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during the telephone survey: (1) socio-demographic data; (2) information
about past illnesses (hemophilia, diabetes, cancer, kidney disease, serious
injuries, hepatitis A, hepatitis B, hepatitis C, HIV); (3) medical procedures
(kidney dialysis, endoscopies); (4) medical interventions (Caesarean section,
biopsies, dental surgery, surgical interventions); (5) non-medical procedures
(tattooing, piercing, acupuncture, Botox injections, mesotherapy, manicure/
pedicure procedures); (6) lifestyle factors (drug use, alcohol addiction, periods
of incarceration); (7) blood donation and blood transfusion before 1993, (8)
previous tests for hepatitis C.

To evaluate potential routes of HCV infection, both univariable and
multivariable logistic regression analyses were conducted to determine the
odds of detecting anti-HCV.

National HCV screening

National HCV screening began on May 5, 2022, following an order
issued by the Minister of Health. A special bonus was introduced for GPs
to encourage them to conduct anti-HCV serological tests for two specific
groups: (1) once in the lifetime testing for individuals born between 1945 and
1994, and (2) annual HCV testing for at-risk groups, which include persons
who inject drugs (PWID) and individuals living with HIV, regardless of age.
All primary healthcare centers across the country participated in the screening
program. Individuals were invited to be screened during their routine visits to
their GPs. The screening involved a serum blood test to detect the presence
of HCV antibodies, using the enzyme-linked immunosorbent assay (ELISA)
method. To receive their bonus, healthcare providers were required to inform
the National Health Insurance Fund about performed tests. Patients who
tested positive were referred to either a gastroenterologist or an infectious
disease specialist. HCV RNA testing was conducted to confirm the current
infection. If the test result was positive, the doctor would prescribe direct-
acting antiviral (DAA) therapy.

Data on screened seropositive and seronegative individuals from the
birth cohort and risk groups (such as PWID or individuals living with HIV)
were received from the National Health Insurance Fund. This information
was gathered for the period from May 5, 2022, to April 30, 2023, and was
organized by sex and ten-year age groups. In the first year of screening, anti-
HCYV testing was conducted on 783,375 individuals in the birth cohort (41.8 %
men and 58.2 % women) and 6,709 individuals in the risk group (50 % men
and 50 % women).
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Modelling of the required interventions needed to reach WHO HCV
elimination targets

The Markov disease progression model in Microsoft Excel® was used to
outline the required interventions needed to reach WHO elimination targets,
utilizing epidemiological data specific to Lithuania [67]. The model tracked
the progression of HCV disease from acute infection to chronic infection,
through stages such as end-stage liver disease, liver-related mortality,
background mortality, or eventual cure. The country-specific inputs included
the prevalence of anti-HCV by age and sex, the number of newly diagnosed
viraemic cases, and the number of individuals treated. (Table 1). The data
from the screening program included the number of anti-HCV cases since
the beginning of the program, along with the viraemic rate. These data were
adjusted to represent the Lithuanian population and further modelled to
estimate the number of HCV RNA-positive cases within the country starting
in 1950 through 2030. The annual number of treated patients was taken from
the database of the National Health Insurance Fund [186]. Liver transplant
data were obtained from the database of the Lithuanian National Transplant
Bureau [187].

Table 1. HCV disease burden model input parameters

Parameter Input Ye.ar of Source
estimate

Anti-HCV prevalence | 1.51 % 2022-2023 | First-year screening data

Newly viraemic 11,769 2022-2023 Calculated from screening data

diagnosed

Number treated 5269 2022-2023 | National Health Insurance Fund
[186]

Viremic rate 582 % 2022-2023 | Calculated from the data of pilot
study in Klaipéda

Liver transplants 32 2022 Lithuanian National Transplant Bu-
reau [187]

Three different scenarios were developed within the model to estimate the
HCYV disease burden in Lithuania before and after the implementation of the
HCV screening program: (1) Standard of Care prior to 2022, (2) National
Screening Program, and (3) WHO Elimination. Wit

hin these scenarios, the burden of hepatitis C within the country was
examined through end-stage liver disease outcomes: HCV-related deaths,
cases of hepatocellular carcinoma and cases of decompensated cirrhosis. The
scenarios used within the analysis are described below.
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RESULTS

Helicobacter pylori infection study

In Kaunas city, the seroprevalence of H. pylori IgG antibodies was found
to be 66.0 % among men and 59.3 % among women (Table 2). The highest
prevalence of H. pylori antibodies was observed among men aged 55-64
years, with a rate of 78.3 %, and among women aged 45-54 years, where the
prevalence was 67.1 %. In contrast, H. pylori infection was least common
among men and women aged 25-34 years, with prevalence rates of 50.5 %
and 47.4 %, respectively (Table 2).

Table 2. The prevalence of H. pylori antibodies in the population of Kaunas
city by sex and age

Men (N = 526) Women (N = 520) Total (N =1046) |p between

Age
groups HP+ HP- HP+ HP- HP+ HP- Hvlveon I:el:]d
(years)

N|% | N|% | N|%|N|%|N|%|N|%
25-34 51 [50.5% 50 [49.5| 37 |47.4% 41 |52.6] 88 |49.2¢| 91 |50.8| 0.685
3544 90 |60.4% 59 |39.6| 83 |64.8| 45 |35.2|173(62.5¢ 104 |37.4| 0.447
45-54 94 75.8| 30 {24.2]1100|67.1| 49 |32.9/194|71.1| 79 |28.9| 0.115
55-64 | 119]78.3| 33 |21.7| 95 |57.6| 70 |42.4|214|67.5|103 |32.4| <0.001
Total
(age-
standar- | 354 (66.0(172|34.0| 315 |59.3/ 205 | 40.7| 669 | 61.8| 377 | 38.2| 0.024
dized
rate)
p between
age <0.001 0.019 <0.001
groups

HP+ — H. pylori-seropositive; HP- — H. pylori-seronegative.

ip <0.05, compared to age groups 45-54 ir 55-64; °p < 0.05, compared to age groups 35-44
ir 45-54; °p < 0.05, compared to other age groups; ¢p < 0.05, compared to age group 45-54
(z test with Bonferroni correction).

H. pylori antibodies were detected more frequently in subjects with
secondary and lower education compared to those with college and university
education, with rates of 72.2 %, 57.3 %, and 60.6 %, respectively (p = 0.001).
Individuals who used tap water during childhood were less likely to be
infected with H. pylori compared to those who used well water, 69.6 % and
61.8 % respectively (p = 0.022). Additionally, a higher prevalence of H. pylori
antibodies was observed in those who did not have access to hot water in their
homes during their childhood.
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A multivariable logistic regression analysis revealed that women had
lower odds of having serum H. pylori antibodies compared to men (Table 3).
Additionally, the odds of having H. pylori antibodies increased significantly
with age, rising by 2 % each year (p < 0.001). Furthermore, individuals with
higher education levels had significantly lower odds of being infected with
H. pylori compared to those with secondary education or lower. Conversely,
the odds of H. pylori infection were not found to be associated with childhood
place of residence, the source of drinking water, or the availability of hot
water in the home during their childhood.

Table 3. Odds ratios of having H. pylori antibodies according to the factors
analysed (multivariable logistic regression analysis)

Factors | OR | 95 % CI | p
Gender
Men 1
Women 0.76 0.58-0.98 0.036
Age* 1.02 1.01-1.04 <0.001
Education
Secondary and lower 1
College, applied university 0.48 0.30-0.77 0.002
University 0.66 0.49-0.89 0.006
Place of residence in childhood
City 1
Village 1.03 0.72-1.48 0.876
Drinking water was obtained from the tap
Yes 1
No 1.16 0.75-1.78 0.503
The house where the respondent lived in childhood had hot water
Yes 1
No 0.97 0.65-1.45 0.873

* Change in odds ratio each year; CI-confidence intervals

The majority of the participants (70.5 %) reported that they had never
been tested for H. pylori infection. Among those who had been tested,
11.6 % showed no detectable antibodies. H. pylori antibodies were found
in 15.0 % of the participants during previous testing. Out of 132 subjects
who previously tested positive for H. pylori, 84.6 % received medication to
eradicate the infection. In subjects who had taken medication to eradicate
H. pylori infection, antibodies were again detected in 58.3 %.
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Some of the participants reported experiencing gastrointestinal complaints
in the past 30 days (Fig.1). No significant associations were found between
the prevalence of H. pylori antibodies and gastrointestinal complaints.

Pain in the epigastrium -114 16.5%
Hearburn Y )
Nausea / Vomiting NS, 6.9
Diarrhea [ 15.2
Constipation WF 19.2*
Gastritis [y — 2.
Peptic ulcer L <o

0 5 10 15 20 25

mFemales = Males

Fig. 1. The frequency of gastrointestinal complaints in the past 30 days
and the prevalence of gastritis and peptic ulcer disease among males and
females.

A study conducted among LUHS students revealed that the highest
seroprevalence of antibodies against H. pylori was found in 1995, at 51.7 %.
This percentage decreased in subsequent studies in 2012 and 2016, reaching
14.2 % in 2020 (Fig. 2). Statistically significant differences in the prevalence
of H. pylori were observed between all study years, with the exception of
the comparison between 2012 and 2016, where no significant difference was
found (p < 0.05).
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Fig. 2. Changes in the seroprevalence of H. pylori among students of
Lithuanian University of Health Sciences over the last 25 years.

Many students reported experiencing various dyspeptic symptoms,
although most cases were mild (Table 4). In 2020, the most common complaints
among students included borborygmus, hunger-like pain, epigastric fullness,
and belching. No associations were found between the seroprevalence of
H. pylori antibodies and the frequency as well as intensity of the reported
dyspeptic symptoms (Table 4).

Table 4. Intensity of upper gastrointestinal tract symptoms in H. pylori sero-
positive (HP+) and H. pylori seronegative (HP-) students

HP+ HP-
Dyspeptic Inter- Inter-
Mean . . Mean . . p
symptoms and SD Median | quartile and SD Median | quartile
range range

Epigastric 25+15| 25 30 |21+14| 2 2 | >005
discomfort
Heartburn 20+£1.4 1 3 23+1.6 2 2 >0.05
Regurgitation 1.4+0.9 1 1 1.7£1.2 1 1 >0.05
Hunger-like pain | 1.6 = 0.9 1 1 2.1+1.1 2 2 >0.05
Nausea 1.6+£0.7 1.5 1 22+1.5 2 2 >0.05
Borborygmus 1.9+1.2 1 2 25+1.3 2 2 >0.05
Epigastric full- 1, 3,y 31 5 2 |22x13| 2 2 | >005
ness
Belching 1.5+0.5 1.5 1 1.7+1.1 1 1 >0.05

HP+ — H. pylori-seropositive; HP- — H. pylori-seronegative; SD — standard deviation
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Hepatitis C virus infection study

Mortality rates from chronic hepatitis C, which was the underlying
cause of death, rose from 0.12 per 100,000 population in 2001 to 0.92 per
100,000 in 2015. Subsequently, this rate gradually declined, reaching 0.54
per 100,000 population in 2020 (Fig. 3). During the study period, mortality
rates from chronic hepatitis C were lower in women compared to men. From
2010 to 2019, there was an increase in mortality rates from unspecified liver
cirrhosis with hepatitis C as contributory cause; however, in 2020, this rate
decreased. Additionally, mortality from hepatocellular carcinoma associated
with hepatitis C also rose, particularly among men, reaching a rate of 1.03 per
100,000 men in 2020.
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Fig. 3. Total annual age-standardized mortality rates per 100 000
population for chronic hepatitis C (B18.2) as underlying cause, as well as
unspecified liver cirrhosis (K74.6) and hepatocellular carcinoma (C22) with
chronic hepatitis C as a contributory cause

The Joinpoint regression analyses determined only one joinpoint in female
mortality from chronic hepatitis C, which was identified in 2016. From 2001
to 2016, the annual female mortality rate due to chronic hepatitis C increased
significantly by 8.8 %. Between 2016 and 2020, there was a tendency for
female mortality to decrease, although this change was not statistically
significant. In contrast, male mortality from chronic hepatitis C increased
significantly by 10.8 % annually during the same 2001-2020 period.
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Throughout the entire study period (2010-2020), no significant changes
were observed in mortality from unspecified liver cirrhosis when identified
as the underlying cause of death with chronic hepatitis C as a contributory
cause. However, male mortality from hepatocellular carcinoma, which was
identified as the underlying cause of death with chronic hepatitis C as a
contributory cause, increased significantly by 15 % per year, while female
mortality in this category did not show any significant changes.

An analysis of medical documentation for patients visiting LUHS
Hospital Kaunas Clinics from 2018 to 2021 revealed that 262 patients were
diagnosed with liver cirrhosis (Table 5). Among these patients, 106 (40.5 %)
were infected with HCV. In men, the highest proportion of HCV infections
(57.9 %) occurred in the 50-59 age group, whereas in women, the proportion
increased from the youngest age group to the oldest. During the years 2018 to
2020, hepatocellular carcinoma was diagnosed in 197 patients at the hospital.
HCYV infection was present in 43.2 % of men and 69.4 % of women diagnosed
with hepatocellular carcinoma. The highest proportions of HCV-infected men
and women with this condition were also found in the 50-59 age group, at
76.2 % and 76.9 %, respectively. Between 2000 and 2021, a total of 107 liver
transplantations were performed at LUHS Hospital Kaunas Clinics. Among
those who underwent transplantation, 41.4 % of the men and 27.3 % of the
women were infected with HCV.

Table 5. Prevalence of chronic hepatitis C virus infection among patients
with liver cirrhosis, hepatocellular carcinoma and liver transplant patients,
according to gender and age (data of LUHS Hospital Kaunas Clinics)

Age groups (years) p
Gender 70 and between age
Under 50 | 50-59 60—69 older Total groups

Liver cirrhosis (n = 262)
Men n ( %) 17 (37.0) 33 (57.9)** 7(23.3) | 2(15.4) | 59 (40.4) 0.002
Womenn (%) | 521.7)* | 17(37.0) | 12 (46.2) |13 (61.9)*| 47 (40.5) 0.047
Total n ( %) 22 (31.9)*|50 (48.5)*| 19 (33.9) | 15 (44.1) | 106 (40.5) 0.108
Hepatocellular carcinoma (n = 197)
Men n ( %) 7(70.0) |32 (76.2)*| 16 (30.2) | 9 (20.9)* | 64 (43.2) <0.001
Womenn (%) | 2(66.7) | 10(76.9) | 10 (66.7) | 12 (66.7) | 34 (69.4) 0.925

Total n ( %) 9(69.2) |42 (76.4)* |26 (38.2)*| 21 (34.4) | 98 (49.7) <0.001
Liver transplantation (n = 107)

Men n ( %) 12 (40) | 16 (43.2) [ 1(33.3) 0 29 (41.4) 0.925
Womenn (%) | 2(15.4) | 4(33.3) | 3(42.9) 0 9(27.3) 0.701
Total n (%) 14 (32.6) | 20 (40.8) | 4 (40.0) 0 38 (36.9) 0.790

*p < 0.05 between marked age groups (z test with Bonferroni correction), **p < 0.05 com-
pared to other age groups (z test with Bonferroni correction)
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From November 2020 to December 2022, 13743 patients (47.9 % men and
52.1 % women) were screened at the Jiirininky primary health care center
in Klaipeda. Positive test results were found in 292 patients, accounting
for 2.1 % of those screened (Table 6). Among all screened patients, 12689
(92.3 %) were born between 1945 and 1994, and of these, 284 (2.2 %) tested
seropositive for HCV antibodies. The seroprevalence of HCV antibodies was
higher in men than in women, at 2.9 % compared to 1.4 %. Among men,
the highest HCV seroprevalence was observed in the age groups 50-59
years (4.0 %) and 40—49 years (3.8 %), followed by those aged 3039 years
(3.8 %). No statistically significant differences were found between the age
groups in women.

Table 6. Anti-HCV seroprevalence among the individuals screened at the Jii-
rininky primary health care center in Klaipéda

A Men (N =6583) | Women (N =7160) | Total (N =13743) |p between
ge groups men and
(years) N % N % N % women
20-29 2 0.5% 1 0.3 3 0.4% 0.673
30-39 27 3.8 7 1.0 34 2.3 <0.001
40-49 48 3.8%* 9 0.9 57 2.6%% | <0.001
50-59 63 4.0%%% 38 2.1 101 3.0%* 0.001
6069 34 2.1 35 1.8 69 1.9 0.608
70-79 12 1.5 10 0.9 22 1.2 0.269
>80 3 2.1 3 1.1 6 1.4 0.417
p between <0.001 0.025 <0.001
age groups
Total 189 | 29 103 | 14 292 | 2.1

*p < 0,05 compared to age groups 30-39; 40—49; 50-59 (z test with Bonferroni correction);
** p < 0,05 compared to age group 70-79 (z test with Bonferroni correction);
***p < 0,05 compared to age groups 60—69 and 70-79 (z test with Bonferroni correction).

Actotal of 420 individuals participated in the case-control study, comprising
52.1 % men and 47.3 % women (Table 7). The prevalence of potential risk
factors was higher among individuals who were anti-HCV seropositive
compared to those who were seronegative. The proportion of anti-HCV
seropositive participants who reported having had a blood transfusion before
1993 was 5.3 times greater than that of seronegative individuals. Among the
anti-HCV positive cases, the prevalence of being blood donors before 1993
was 3.4 times higher, and those with tattoos was 4.8 times higher compared
to the control group. Additionally, 18.8 % of HCV-positive patients reported
injecting illegal drugs, and 25.0 % had been imprisoned for more than three
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months. These last two risk factors were not reported by any participants in
the control group.

Table 7. Prevalence ( %) of possible risk factors for hepatitis C virus infection
in anti-HCV seropositive and seronegative individuals (case-control study)

Men (N =219) Women (N =201) Total (N = 420)
. . . | An- . .
. Anti | Anti Anti |, Anti | Anti-
Risk factor |\ yevs | mev-| p  |Hev+[THEY) o Thev+ |Bev-|
N =73 N =146 N=67|N=134 N = 140/N = 280

Blood trans-
fusion before | 13.7 2.1 0.001 | 20.9 4.5 0.001 | 17.1 3.2 [<0.001
1993

Blood donors
before 1993
Tattoo 52.1 8.2 [<0.001| 18.2 6.7 0.010 | 36.0 7.5 [<0.001

Endoscopy 41.7 | 50.7 | 0.210 | 59.7 | 56.7 | 0.686 | 50.4 | 53.6 | 0.535

Surgical 65.8 | 71.2 | 0407 | 50.7 | 67.3 | 0.024 | 58.6 | 69.3 | 0.029
nterventions

Injection of
illegal drugs
Being in
prison for
more than

3 months

46.6 15.1 |<0.001| 29.9 7.5 |<0.001| 38.6 11.4 [<0.001

30.1 - 6.1 - 18.8 -

39.0 - 8.2 - 25.0 -

Anti HCV+ are seropositive; anti HCV- are seronegative.

The multivariable logistic regression analysis, which included all eight
variables, revealed that the odds of testing positive for HCV antibodies in
patients who reported receiving a blood transfusion before 1993 were 7.21
times higher compared to those who either did not receive a blood transfusion
or had one later (Table 8). Additionally, anti-HCV were detected more
frequently among individuals who had been blood donors before 1993, with
an odds ratio of 6.89 (95 % CI 3.65-12.99) compared to those who were not
donors or who donated blood later. Furthermore, having a tattoo increased
the odds of anti-HCV seropositivity by 16.09 times. Conversely, the odds of
testing positive for anti-HCV were lower among patients who had undergone
surgical interventions. Moreover, the likelihood of being positive for anti-
HCV decreased with advancing age.
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Table 8. Odds ratios (95 % CI) of positive anti-HCV test by possible risk fac-
tors (multivariable logistic regression analysis)

. Multivariable analysis*

Risk factor OR 95 % CI P
Blood transfusion before 1993 vs. 791 2.90-17.91 <0.001
no or later
Blood donors before 1993 vs. no 6.89 3.65-12.99 <0.001
or later
Tatt(?o done in a professional 137 0.53-3.55 0524
studio vs. no
Tattgo done in an unprofessional 16.09 6.68_38.74 <0001
studio vs. no
Endoscopy vs. no 0.96 0.58-1.57 0.863
Surgery interventions vs. no 0.59 0.35-0.97 0.039
Women vs. men 0.62 0.37-1.02 0.064
Age** 0.96 0.94-0.98 0.001

*All eight variables are included; **Change in odds of a positive anti-HCV test over one
year; OR — odds ratio; CI — confidence intervals.

Hepatitis C screening in Lithuania: first-year results

At the beginning of 2022, approximately 1.8 million individuals born
between 1945 and 1994 were living in Lithuania. From May 5, 2022, to April
30, 2023, a total of 790,070 individuals underwent HCV antibody testing.
This means that 44 % of the target population was screened during the first
year of the program.

Among those tested, 11,943 individuals (1.5 %) received positive anti-
HCV test results (Table 9). The prevalence of anti-HCV was higher among
males (1.9 %) compared to females (1.2 %), and this trend was consistent
across all age groups. The highest anti-HCV seroprevalence was found among
males born between 1965 and 1984.

Within the high-risk groups of people who inject drugs (PWID) and
individuals living with HIV, 2,087 anti-HCV seropositive individuals were
identified (Table 9). These numbers represent an almost 30-fold higher
anti-HCV seroprevalence compared to the 1945-1994 birth cohort, with
seroprevalence rates of 31.1 % and 1.3 %, respectively. No significant
differences between males and females were found across all age groups,
except for the youngest individuals born after 1994. In this age group, the
prevalence among males was 21.6 %, while among females, it was 5.5 %.

Anti-HCV prevalence in ten Lithuanian counties ranged from 1.2 % in
Telsiai county to 1.9 % in Klaipéda county.

106



Table 9. Anti-HCV seroprevalence in 1945—1994 birth cohort and risk group
by age and sex

Sex Year of birth Total
1935 | 1945- | 1955- | 1965- | 1975- | 1985- | >1994
1944 1954 1964 1974 1984 1994
1945-1994 birth cohort
Males - 588 1334 1590 1220 491 - 5223
N (%) (1.2) | (1.6*%) | (1.9%%) | (1.8*) | (1.1%) (1.6%)
Females - 946 1419 1219 675 374 - 4633
N (%) (1.1) (1.1) (1.1) (1.0) (0.6%) (1.0)
Total - 1534 2753 2809 1895 865 - 9856
N (%) (1.1) (1.3) (1.5%) (1.4) (0.8) (1.3)
Risk group
Males 2 117 256 300 250 147 11 1083
N (%) (7.1) | (26.2) | (35.0) | (35.2) | (33.4) | (30.1) [(21.6**)| (32.3)
Females 4 159 288 248 149 153 3 1004
N (%) (6.8) | (21.8) | (31.2) | (32.3) | (35.5) | (38.7) | (5.5 | (29.9)
Total 6 276 544 548 399 300 14 2087
N (%) (6.9) | (23.5) | (329) | (33.8) | (342) | (34.0) | (13.2) | (3L.1)
1945-1994 birth cohort and risk group
Males 2 705 1590 1890 1470 638 11 6306
N (%) (7.1) (1.4) | (1.8%) | (2.3*%) | (2.2*%) | (1.5%) | (21.6%) | (1.9%)
Females 4 1105 1707 1467 824 527 3 5637
N (%) (6.8) (1.3) (1.3) (1.3) (1.2) (0.8) (5.5) (1.2)
Total 6 1810 3297 3357 2294 1165 14 11943
N (%) (6.9) (1.3) (1.5) (1.7% | (1.7% (1.1) | (13.2) | (L.5)

* p <0.001 compared with females; ** p=0.02 compared with females; #p < 0.001 com-
pared with other age groups.

A total of 4,632 patients were treated with DAA during the first year of
screening. The number of patients treated per month increased 4.9 times from
May 2022 to March 2023, rising from 148 to 728.

Assessing the potential for eliminating hepatitis C by 2030

Three different scenarios were compared using various inputs from the
screening program in the model. The treatment and diagnosis levels for every
scenario are outlined in Table 10.

1. Standard of Care prior to 2022

This scenario examines the situation in Lithuania prior to the introduction
of the HCV elimination program. In this scenario, it is assumed that there were
restrictions based on liver fibrosis, allowing only patients with fibrosis levels
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of F2 and higher access to treatment. Additionally, treatment was limited to
individuals aged 15 to 74.

The scenario estimated that there would be 21,400 infections at the
beginning of 2022. However, only about 43 % of these infections, which is
approximately 9,300, would be diagnosed by the year 2030. Out of all the
infections, only an estimated 7 % would receive treatment. In 2021, it was
estimated that there would be 90 liver-related deaths and around 70 cases of
hepatocellular carcinoma.

2. National Screening Program

This scenario considered the implementation of the HCV screening
program, which began on May 5, 2022. According to data from this program,
the prevalence of anti-HCV among tested individuals is 1.51 %. This scenario
assumes that treatment access is restricted to patients with fibrosis levels F2
and higher, and that treatment is limited to individuals aged 15 to 74.

The implementation of the National Screening Program significantly
increased the number of screened individuals, with 460,250 in 2022 and
851,380 in 2023 (Table 10). As a result of this increase, Lithuania diagnosed
4,360 patients in 2022 and 7,410 patients in 2023, treating 1,570 patients
in 2022 and 3,700 in 2023. Based on these trends, the model estimates that
20,400 viremic infections remained in the country at the beginning of 2022,
decreasing to 18,900 at the beginning of 2023. The HCV screening program
accounted for 61 % (12,500) of diagnoses in 2022, which increased to 96 %
(18,100) in 2023. A similar increase was observed in treatment levels; an
estimated 8 % (1,600) of the infected population was treated in 2022, rising
to 13 % (2,400) by 2023. If the screening program remains unchanged after
2023, it is estimated that 12,600 viremic infections will still exist by 2030,
with 98 % (12,300) of these patients diagnosed and only 4 % of total infections
treated. In comparison to the Standard of Care prior to 2022, the cumulative
outcomes from 2015 to 2030 would result in one new infection avoided, 100
lives saved from liver-related deaths, 80 cases of decompensated cirrhosis
averted, and 100 cases of hepatocellular carcinoma prevented due to the
screening program (Fig. 4).

3. WHO HCYV Elimination

This scenario is for achieving the WHO HCV elimination targets
in Lithuania by the year 2030. To reach these targets, the country must
implement increased interventions aimed at achieving an 80 % reduction in
new infections and a 65 % reduction in liver-related deaths compared to 2015
levels. The scenario also includes achieving 90 % diagnosis coverage and
ensuring that 80 % of those diagnosed received treatment. Additionally, all
fibrosis restrictions must be lifted, and individuals up to 84 years old must be
eligible for treatment.
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WHO elimination targets would be reached in Lithuania with an excess of
491760 screened individuals. It is estimated that 488,370 of these will occur
in 2024 (Table 10). To meet elimination targets, 2,180 patients need to be
treated annually starting in 2024 through 2030, along with 500 new diagnoses
during the same period. Additionally, treatment eligibility criteria would have
to be expanded to include patients with FO and F1 fibrosis stages. If all the
outlined measures are implemented, it is estimated that 4,380 infections will
remain at the beginning of 2030. Compared to the Standard of Care prior to
2022 strategy, cumulative outcomes from 2015 to 2030 would yield 1,000
new infections avoided, 150 lives saved from liver-related deaths, 90 new
cases of decompensated cirrhosis averted, and 110 new cases of hepatocellular
carcinoma avoided (Fig.4).

Table 10. Disease input parameters for the scenarios

Scenarios | 2020 | 2022 | 2023 | 2024 | 2025 | 2030

Treated
Standard of Care prior to 2022 930 960 960 960 960 960
Screening Program 930 1570 3700 960 960 960
WHO Elimination 930 1570 3700 2180 2180 2180

Viraemic newly diagnosed
Standard of Care prior to 2022 | 1520 1920 1920 1920 1920 1920
Screening Program 930 4360 7410 960 960 960
WHO Elimination 930 4360 7410 500 500 500

Liver fibrosis stage for treatment eligibility
Standard of Care prior to 2022 | >F2 >F2 >F2 >F2 >F2 >F2

Screening Program >F2 >F2 >F2 >F2 >F2 >F2
WHO Elimination >F2 >F2 >F2 >F0 >F0 >F0
Anti-HCYV tests
Screening Program 460250 | 851380
WHO Elimination} 460250 | 851380 | 488370 | 740 270
Incident cases of chronic HCV*
Screening Program 610 580 570 560 550 500
WHO Elimination 610 580 570 520 450 160
Age limits for treatment eligibility

Screening Program 15-74 | 15-74 | 15-74 | 15-74 | 15-74 | 15-74
WHO Elimination 15-74 | 15-74 | 15-74 | 15-84 | 15-84 | 15-84

Sustained virological response | 99 % 99 % 99 % 99 % 99 % 99 %
*Modelled outputs
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c. Incidence — HCC — Lithuania
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Fig. 4. Hepatitis disease burden outcomes by scenario in Lithuania,
modelled from 2015-2030: (a) Total number of viraemic HCV infections;
(b) Total number of incident cases of decompensated cirrhosis; (c) Total
number of incident cases of hepatocellular carcinoma, (d) Total number of
incident cases of HCV liver-related deaths
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CONCLUSIONS

1. H. pylori 1gG antibodies were detected in a large proportion of Kaunas
city residents aged 25—64 years, with a higher prevalence among men
(66 %) compared to women (59.3 %). The prevalence of antibodies in-
creased with age, peaking in the 45 to 54 age group at 71.1 %. H. py-
lori infection was more common among individuals with secondary or
lower education compared to those with higher education. Despite the
fact that the majority (84.6 %) of subjects previously found to have an-
tibodies were undergoing treatment, nearly half of them still tested po-
sitive for antibodies. Additionally, the seroprevalence of H. pylori anti-
bodies among LUHS students has decreased significantly over the past
25 years, dropping from 51.7 % in 1995 to 14.2 % in 2020. Moreover,
in both the Kaunas city population and the LUHS student population,
the detection of antibodies was not associated with any gastrointestinal
complaints

2. Between 2010 and 2020, mortality rates for chronic hepatitis C and
hepatocellular carcinoma among Lithuanian men with hepatitis C listed
as a contributing cause of death increased by 10.8 % and 15 % per year,
respectively. For women, hepatitis C mortality rose by 8.8 % annually
until 2016, and has remained stable since then. Men are more likely to
die from chronic hepatitis C than women. The hepatitis C virus was
detected in 40.5 % of patients with cirrhosis, 49.7 % of patients with
hepatocellular carcinoma, and 36.9 % of patients who underwent liver
transplantation.

3. Antibodies to the hepatitis C virus were detected in 2.1 % of patients
at the Klaipéda Jurininky Health Care Centre, with a higher prevalence
observed in men compared to women. The prevalence of these anti-
bodies increased with age, peaking in the 50-59 age group at 3.0 %.
A multivariable logistic regression analysis identified several risk fac-
tors for hepatitis C virus infection, including receiving blood transfu-
sions and donating blood before 1993, as well as tattooing conducted
in non-professional settings. Additionally, 18.8 % of those infected re-
ported using injecting drugs, and 25 % had been incarcerated for more
than three months.

4. Family doctors in Lithuania have actively participated in the hepatitis
C screening program, achieving a screening rate of 44 % of the target
population in its first year. The prevalence of hepatitis C antibodies was
found to be 1.3 % in the 1945-1994 birth cohort, 31.1 % in the at-risk
cohort, and 1.5 % when considering both groups combined. Antibodies
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were detected more frequently in men (1.9 %) than in women (1.2 %).
The highest prevalence of antibodies occurred among men born be-
tween 1965 and 1984. Additionally, the number of patients receiving
treatment increased significantly, rising from 148 in May 2022 to 728
by March 2023 — a 4.9-fold increase.

. The scenario modelling using the Markov disease progression mo-
del has shown that if all patients infected with the hepatitis C virus in
Lithuania are treated, regardless of their fibrosis stage, and if treatment
coverage increases, it would be feasible to achieve the WHO hepatitis
C elimination targets by 2030. This approach could prevent 1,000 new
cases of hepatitis C infection, save 150 lives from liver-related fatali-
ties, and avert 90 new cases of decompensated cirrhosis and 110 cases
of hepatocellular carcinoma.
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Abstract: Background and Objectives: The prevalence of Helicobacter pylori infection is decreasing
in the Western world, while remaining high in developing countries. There is limited up-to-date
information about the prevalence of H. pylori in Central and Eastern Europe. The aim of our study
was to assess the seroprevalence of H. pylori and its trend over the past 25 years among students
of the Lithuanian University of Health Sciences (LUHS) and to assess its relation to dyspeptic
symptoms. Materials and Methods: In the years 1995, 2012, 2016 and 2020, students from Medical and
Nursing Faculties of LUHS were tested for the presence of antibodies against H. pylori by performing
serological tests from finger capillary blood. In addition, in the years 2012, 2016 and 2020, the
students completed a gastrointestinal symptom rating scale (GSRS) questionnaire in order to assess
dyspeptic symptoms. The study population consisted of 120 students in the year 1995 (mean age—
21.3 + 1.0 years), 187 students in the year 2012 (mean age—22.4 4 0.7 years), 262 students in the year
2016 (mean age—20.4 & 1.0 years) and 148 students in the year 2020 (mean age—20.4 + 1.7 years).
Results: The seroprevalence for H. pylori was positive in 62 (51.7%) students in 1995, in 57 (30.4%)
students in 2012, in 69 (26.3%) students in 2016 and in 21 (14.2%) students in 2020. The statistically
significant difference was found between all study years, except between 2012 and 2016. There
were no significant differences in frequency and intensity of upper dyspeptic symptoms between H.
pylori positive and negative students. Conclusions: Over the last 25 years the seroprevalence of H.
pylori among students of LUHS has decreased significantly. No consistent differences in dyspeptic
symptoms among H. pylori positive and negative subgroups were found.

Keywords: prevalence; Helicobacter pylori; H. pylori diagnostics; dyspepsia symptoms

1. Introduction

Helicobacter pylori (H. pylori) is the main cause of chronic gastritis and the main
etiopathogenetic factor in the development of peptic ulcer disease and gastric cancer. In
addition, this bacterium is associated with mucosa-associated lymphoid tissue lymphoma
and hyperplastic gastric polyps [1-4]. In the year 1994, the World Health Organization
classified H. pylori as a definite (Class I) carcinogen [5].

Even though the prevalence of H. pylori is decreasing worldwide, approximately 50%
of the world’s population is still infected with H. pylori [6,7]. A wide systematic review and
meta-analysis by Hooi et al., concluded that the prevalence of H. pylori ranges from 24.4%
in the Oceania region to 70.1% in Africa. The authors stated that the prevalence of H. pylori
in Western Europe is 34.3%; however, there is an obvious lack of data from Eastern and
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Central Europe [8]. New H. pylori epidemiology reviews are being published each year
since 2003, and a trend of continuously decreasing prevalence of this bacterium has been
reported from different areas around the globe [9,10].

The prevalence of H. pylori infection is significantly higher in Eastern and Southern
European countries than in Western Europe [11]. According to various classifications,
Lithuania belongs to the Eastern or Northern European region. There is a very limited
number of studies investigating the prevalence of H. pylori in Eastern and Central European
countries. There are no high-quality epidemiological H. pylori studies in Lithuania as well.
Some investigations of smaller extent have shown the prevalence of H. pylori ranging from
36% in children [12] and up to 65.9% in adults in the year 2013 [13]. In addition, H. pylori
was detected in 70% of Lithuanian patients above 55 years old with dyspeptic symptoms
in 2006 [14].

The relation of H. pylori and dyspeptic symptoms has been discussed very extensively,
and the results are controversial [15,16]. Some data indicate that there is a clear relation
of symptoms and H. pylori gastritis: many dyspeptic symptoms are more prevalent and
more intense in the H. pylori-positive population [17,18]. Other data do not support these
findings [19].

We could hardly find the studies investigating the prevalence of H. pylori in similar
populations (similar cohort) of the same age (~20-25 years old) in different time-points.
Therefore, the aim of our research was to assess the seroprevalence of H. pylori and its trend
over the past 25 years among the students of Lithuanian University of Health Sciences
(LUHS) and to assess its relation to the dyspeptic symptoms.

2. Materials and Methods
2.1. Study Setting and Ethics
The study was performed in Lithuanian University of Health Sciences (LUHS) over

the 25-year period from 1995 to 2020. The study was approved by the Bioethics Center
of LUHS.

2.2. Study Participants

Students from the 1st to the 4th study years of the Medical and Nursing Faculties
of LUHS participated in the study in 1995, 2012, 2016 and 2020. The student groups
(approximately 10 students in the group) were randomly selected from the group list.
All students of selected groups attending the classes on the study day were invited to
participate. The demographic characteristics of the participants are presented in Table 1.

Table 1. Main demographic characteristics of investigated students.

Study Year
Characteristic 1995 2012 2016 2020
n =120 n=187 n="262 n=148
Female, 1 (%) 91 (76%) 135 (72%) 183 (70%) 120 (81%)
Male, 1 (%) 29 (24%) 52 (28%) 78 (30%) 28 (19%)
Age, mean & 5D 21.3+1.0 224407 204 £ 1.0 204 +17

(years)

SD, standard deviation.

2.3. Methods

After signing informed consent forms, the students were tested for the presence of
antibodies against H. pylori by performing serological tests from finger capillary blood.
The serological “Helisal One-Step (Cortecs Diagnostics)” test was used in the year 1995,
and “SureScreen Diagnostics Ltd.” tests were used in the years 2012, 2016 and 2020. The
sensitivity and specificity of the “Helisal One-Step” test is 84% and 78% respectively [20].
According to the manufacturer, the sensitivity of the “SureScreen Diagnostics Ltd.” test is
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87% and the specificity is 86% [21]. All of the tests were performed according to the given
manufacturer’s instructions.

Additionally, in the years 2012, 2016 and 2020, the students completed a gastrointesti-
nal symptom rating scale (GSRS) questionnaire in order to assess dyspeptic symptoms. The
GSRS has a seven-point graded Likert-type scale where 0 represents absence of symptoms
and 6 represents very troublesome symptoms. The intensity of upper gastrointestinal
tract dyspeptic symptoms, such as epigastric pain or discomfort, heartburn, regurgitation,
hunger-like pain, nausea, borborygmus, epigastric fullness and belching, were evaluated.
All of the questionnaires were filled in anonymously.

2.4. Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics 25.0 and Microsoft Of-
fice Excel. Z-test with Bonferroni corrections was used for pairwise comparison of the
prevalence of H. pylori infection between study years. x? test was used to determine the
association between H. pylori infection and dyspeptic symptoms. The Mann-Whitney test
was applied for comparing distributions of the intensity of the symptoms. The selected
level of statistical significance was p < 0.05.

3. Results
3.1. Seroprevalence of H. pylori

The serological test for the presence of antibodies against H. pylori was positive in 62
(51.7%, 95% CI: 42—-61%) students in 1995, in 57 (30.4%, 95% CI: 24-37%) students in 2012,
in 69 (26.3%, 95% CI: 21-32%) students in 2016 and in 21 (14.2%, 95% CI: 9-20%) students
in 2020 (Figure 1). The statistically significant difference (p < 0.05) in the prevalence of H.
pylori was found between all the study years, except between 2012 and 2016.

Prevalence of H. pylori (%)
[
(=}

1995 2012 2016 2020
Study year

Figure 1. Changes in the seroprevalence of H. pylori over the last 25 years.

The seroprevalence for H. pylori was found in 44 (48.4%) female and 16 (55.2%) male
students in year 1995; in 40 (29.6%) female and 17 (32.7%) male students in year 2012; in 46
(66.7%) female and 23 (33.3%) male students in year 2016; in 19 (16.1%) female and 2 (7.1%)
male students in year 2020. No significant difference in seroprevalence between genders
was observed (p > 0.05).

3.2. H. pylori and Dyspeptic Symptoms

The main results regarding the relation between H. pylori status and upper gastroin-
testinal tract dyspeptic symptoms are presented in Tables 2 and 3.
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Table 2. Prevalence of upper gastrointestinal tract symptoms in H. pylori-seropositive (HP+) and H. pylori-seronegative

(HP-) students.

Study Year
2012 2016 2020
Dyspeptic

Symptoms HP+ HP- p HP+ HP- p HP+ HP- p
Epigastric discomfort 47.4% 41.5% >0.05 47.8% 40.5% >0.05 28.6% 40.8% >0.05
Heartburn 29.8% 22.3% >0.05 40.6% 33.7% >0.05 23.8% 28.0% >0.05
Regurgitation 22.8% 16.2% >0.05 20.3% 27.4% >0.05 23.8% 17.6% >0.05
Hunger-like pain 66.7% 58.5% >0.05 58.0% 66.8% >0.05 66.7% 65.6% >0.05
ausea 28.1% 30.8% >0.05 46.4% 40.5% >0.05 38.1% 43.2% >0.05
Borborygmus 75.4% 76.7% >0.05 85.5% 79.5% >0.05 66.7% 73.6% >0.05
Epigastric fullness 54.4% 59.2% >0.05 63.8% 63.2% >0.05 38.1% 58.9% >0.05
Belching 38.6% 44.6% >0.05 58.0% 57.4% >0.05 28.6% 53.2% 0.037

Table 3. Intensity of upper gastrointestinal tract symptoms in H. pylori-seropositive (HP+) and H. pylori-seronegative (HP-)

students.
Study Year
2012 2016 2020
Dyspeptic _ . .
Symptoms HP+ HP. p HP+ HP. p HP+ HP. p
Epigastric discomfort 11+14 0.7 £ 1.0 >0.05 20+13 20+15 >0.05 25+ 15 21+14 >0.05
Heartburn 07+13 0.4+09 >0.05 23441 18+13 >0.05 20+14 23+1.6 >0.05
Regurgitation 0408 03+0.8 >0.05 14£10 1511 >0.05 14+09 1.7+12 >0.05
Hunger-like pain 1514 1.3£15 >0.05 22414 25+ 14 >0.05 1.6 £09 21+1.1 >0.05
Nausea 0512 0.7+ 1.2 >0.05 20+12 20+15 >0.05 1.6 =07 22415 >0.05
Borborygmus 14+12 18+15 >0.05 32416 29+ 14 >0.05 19+12 25+13 >0.05
Epigastric fullness 1.1+13 1.3+14 >0.05 26+17 26+1.6 >0.05 23+13 22+13 >0.05
Belching 0.6 = 1.0 08+ 1.2 >0.05 22415 21+13 >0.05 1.5+05 17£11 >0.05

There were no significant differences in the prevalence and intensity of dyspeptic
symptoms between H. pylori-positive and H. pylori-negative students in all study years,
except for the frequency of belching in year 2020. Belching was present in 6 (28.6%) H.
pylori-positive and in 66 (53.2%) H. pylori-negative students (p = 0.037).

4. Discussion

Our results indicate the obvious decline in the seroprevalence of H. pylori among the
students of LUHS during the past 25 years. There is a clear lack of large-scale epidemi-
ological data on the prevalence of H. pylori in neighboring countries as well as in whole
Eastern-Central European region. Epidemiological studies in recent years have shown the
different prevalence of H. pylori in the neighboring countries [22-27]. It has been stated
that the prevalence of H. pylori among Latvian adults (n = 3564) was 79.2% in the year
2011 [22], and in fact there was no significant decrease of this infection among Latvian
children during a 10-year period (2000-2010) [23]. A population study (n = 1461) was
performed in Estonia in the year 1993 and revealed seroprevalence of H. pylori infection in
87% of the participants [24]. More recent studies have shown the prevalence of H. pylori at
69% in Tartu’s population [14] and 64.7% among the Estonian bariatric surgery patients
in the year 2018 [25]. In Estonian children, the H. pylori seroprevalence rate was 42% in
1991 and 28.1% in 2002 [25]. Review articles [11] and other studies concluded that the
prevalence of H. pylori ranges from 13% in children [28] to 65.6% in adults [26] in Russia,
and is about 32% in Hungary [26], 23.5% in Czech Republic, 35.8% in Poland [10] and 40.8%
in Romania [27].

There are very few studies available, testing participants of the similar cohorts (similar
age groups (~20-25 years old) and of the same contingent) as our current research [26,29-33].
It has been stated that the prevalence of H. pylori was 23.6% among junior high school
students in Poland [29], 44.1% in the age group of 18-24 years in Russia [26], ranges from 7%
up to 15% in Japan [34], 14.3% in China [30], 35% among Saudi Arabia medical students [31],
68% among Yemen medical students [32], 54.7% among Taiwan high-school students and
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42% in the young Israeli population [33]. Most of the above-mentioned studies have
analyzed and compared data from various years and have clearly stated that the prevalence
of H. pylori infection is decreasing. When compared to the studies on the same age groups
in different countries, we can state that the prevalence of H. pylori in Lithuania is similar to
Poland, Japan or China [29,30,34].

One of the main advantages of our research is the fact that all of the four groups
of patients from different time periods were tested using the same methodology (finger
capillary blood serology) and evaluated from a similar cohort (populations of similar mean
age in the same university). Such studies are hardly available in other countries.

However, there are some drawbacks in our research, which need to be considered.
We have to recognize that the cohorts of the four analyzed studies are not large enough
to evaluate the general epidemiological situation in Lithuania, but at least we can make
an assumption that it should correspond to the situation in other countries. In addition,
the noninvasive diagnosis of H. pylori serologic tests from finger capillary blood has been
used. The current edition of Maastricht V/Florence guidelines on the management of H.
pylori infection, which is being used in European countries, recommended a urea breath
test (UBT) or a monoclonal stool antigen (SAT) test for the noninvasive diagnosis of H.
pylori, and rapid serology tests are not the best choice. However, the same guidelines state
that validated serological tests with the sensitivity and specificity above 90% can be used
for the noninvasive diagnostics [2].

In general, we did not find significant differences in the prevalence and intensity
of dyspeptic symptoms among H. pylori-positive and -negative students, except for the
symptom of belching, which was more prevalent in H. pylori-negative students in the
year 2020. We would like to note that the average intensities of symptoms were quite
low (1-2 points), which means that the symptoms were not really bothering and were
very accidental. We assume that it is the reason why there were no differences between
H. pylori-positive and -negative groups. In studies that reported the relation between H.
pylori infection and dyspeptic symptoms, usually the patients with bothering dyspeptic
symptoms were investigated [17,35].

5. Conclusions

To conclude our study, the seroprevalence for Helicobacter pylori was established in
14.2% of students of Lithuanian University of Health Sciences in the year 2020. Over the
past 25 years, the seroprevalence of H. pylori among the students of LUHS has decreased
significantly. No consistent differences in dyspeptic symptoms among H. pylori-seropositive
and -negative subgroups were found.
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Abstract: In 2016, the WHO announced a plan to eliminate viral hepatitis as a public health threat by
2030. In this narrative review, experts from Bulgaria, Croatia, the Czech Republic, Hungary, Latvia,
Lithuania, Poland and Slovakia assessed the feasibility of achieving the WHO 2030 target for HCV
infections in Central Europe. They focused mainly on HCV micro-elimination in prisons, where the
highest incidence of HCV infections is usually observed, and the impact of the COVID-19 pandemic
on the detection and treatment of HCV infections. According to the presented estimates, almost
400,000 people remain infected with HCV in the analyzed countries. Interferon-free therapies are
available ad libitum, but the number of patients treated annually in the last two years has halved
compared to 2017-2019, mainly due to the COVID-19 pandemic. None of the countries analyzed had
implemented a national HCV screening program or a prison screening program. The main reason
is a lack of will at governmental and prison levels. None of the countries analyzed see any chance
of meeting the WHO targets for removing viral hepatitis from the public threat list by 2030, unless
barriers such as a lack of political will and a lack of screening programs are removed quickly.

Keywords: hepatitis; HCV; WHO; epidemiology; therapy; screening

1. Introduction

Direct-acting antivirals (DAA) have significantly improved the effectiveness and safety
of Hepatitis C virus (HCV) infection treatment. This therapeutic revolution opened up
the possibility of the effective treatment of almost all HCV-infected individuals. This has
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resulted in the commencement of research worldwide on the incidence of HCV infections
and on the possibilities of its complete elimination as a public health problem [1-3]. Al-
though new therapeutic regimens have eliminated the waiting lists for the treatment of
diagnosed patients, a large group of patients with HCV remained undiagnosed and at
risk of developing cirrhosis and/or hepatocellular carcinoma [3,4]. In 2016, the WHO
announced a plan to eliminate viral hepatitis as a public health threat by 2030 [5]. However,
the condition for achieving this goal is not only access to highly effective drugs, but also the
ability to detect hidden infections by launching national screening programs. Due to the
general lack of political will, despite proven cost-effectiveness, this goal may be difficult
to achieve [6,7]. An additional difficulty in the elimination of HCV infections has been
caused by the COVID-19 pandemic [8]. Although most of the analyzed countries belong to
the group of high-income countries, according to the recent publication of the Center for
Disease Analysis, none of them will achieve the goals set by the WHO [9].

In this narrative review, a team of experts from Bulgaria, Croatia, Czech Republic,
Hungary, Latvia, Lithuania, Poland, and Slovakia assessed the current epidemiological
situation in the field of HCV and the possibility of achieving the goals set by the WHO. The
effect of the pandemic on the detection and treatment of HCV infections in Central Europe
is the additional subject of this article. We paid special attention to the micro-elimination of
HCYV infections in prisons, where the highest incidence of infections is usually observed.

2. Methodology

Knowledge about the current epidemiological situation, diagnostic and therapeutic
possibilities and actions taken in the vast majority of countries is available at best in the form
of reports and publications in local languages. Therefore, the only way to analyze this type
of data is to use the knowledge of experts from individual countries. To evaluate these data,
a modified Delphi process was adopted that used multiple rounds of structured feedback
to reach consensus on key points of interest and end comments. The data collection process
began with the invitation of experts based on their previous involvement in the activities
of the Central European Hepatologic Collaboration, which is the initiator of this study.
Additionally, representatives of hepatological or gastroenterological societies from other
countries included in Central Europe as broadly understood were invited. Experts from
eight countries—Bulgaria, Croatia, the Czech Republic, Latvia, Lithuania, Slovakia, Poland
and Hungary—have declared their readiness to participate in the development of the data.
Following a virtual meeting on 19 October 2021, a survey describing topics of interest was
sent by e-mail to experts. The questionnaire focused on collecting national data grouped
into six main themes: epidemiological situation, treatment options, impact of COVID-
19 on access to treatment, national screening program, prison screening program, and
the possibility of achieving the WHO 2030 target. Each topic included questions with a
choice of answers and an additional option to describe the situation in a given country.
Responses to the questionnaire were collected and analyzed, and then sent to all project
participants by e-mail on 11 November 2021 in the form of a draft report with tables and a
descriptive section dedicated to each country. After receiving the feedback, it was necessary
to repeat the e-mail exchange of the questionnaires twice in order to obtain the final shape
of the report and the article. Consensus was reached when all participants had no further
substantive comments and approved the final version for publication.

3. Epidemiologic Situation

The current prevalence rates and estimated number of HCV infected in particular coun-
tries are presented in Table 1, whereas the prevalence of genotypes is illustrated in Figure 1.
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Table 1. Current HCV RNA prevalence and number of those treated in years 2016-2021 in selected
Central European countries according to data provided by national experts.

Bulgaria Croatia Czech Rep.  Hungary Latvia Lithuania Poland Slovakia

HCV RNA () 80,000 20,000 40,000 30,000 40,000 25,500 140,000 10,000
prevalence-n, %

1.1% 0.6% 0.5% 0.3% 1.7% 0.9% 0.4% 0.2%
Number of treated
2016 720 179 622 916 486 966 8000 450
2017 1325 342 620 928 1173 998 11,700 350
2018 1230 440 648 2446 1632 1164 7100 400
2019 934 468 1360 1267 2806 1816 8500 400
2020 810 364 2300 896 2823 931 3130 230
2021 800 300 1700 500 1500 990 2550 230

Bulgaria Croatia Latvia Lithuania

\

Czech Rep. Hungary Poland Slovakia

|

mla mlb w2 m3 m4 mother

Figure 1. Genotype prevalence in 2020/2021; “other” are mixed genotypes or genotype 1 without
specifying a subtype.
3.1. Bulgaria

The prevalence of HCV infection was estimated at 1.28% in a multicenter study from
2000, which means 80,000 viremic individuals. The incidence of HCV has been stable
over the past 15 years, and in 2015 it was 1.18 per 100,000. As shown in Figure 1, the
dominant genotype (G) of HCV in Bulgaria is G1b, found in 59% of those infected [10].
People who inject drugs (PWID) represent the main HCV risk population in Bulgaria,
with a steadily increasing incidence of HCV, which was 76.8% in 2017 [11]. High HCV
seroprevalence is also noted among prisoners (26%), the Roma community (24.6%) and sex
workers (11%) [12-14].

3.2. Croatia

The estimated prevalence of HCV RNA is 0.6%, i.e., 20,000 inhabitants, and approx-
imately 50% have been diagnosed, of which 55% have already been cured. Most of the
newly diagnosed patients are PWID, and the prevalence of anti-HCV in this population is
34.7%, according to the 2019 data [15]. The most common genotype in 2020 was G3a (52%)
(Figure 1). As of 2018, approximately 30% of newly diagnosed patients had fibrosis grade
4 (F4), as determined by transient elastography [16]. In 2020, there were only 90 newly
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reported cases of HCV, compared to an average of 200 cases before 2020. Screening is
sporadic in the general population and in risk groups [17].

3.3. Czech Republic

This is a country with a low HCV prevalence (0.5%), which is a little bit higher among
adults with risk factors (0.8%). Most new cases of HCV are diagnosed among PWID (75%)
and referred for treatment by harm reduction services and psychiatric hospitals [18,19].
The genotype distribution remains stable (Figure 1), but in the group of patients without a
history of intravenous use of drugs, G1b still dominates (62%). A constant percentage of
approximately 15-20% of newly diagnosed cases have cirrhosis [20]. The number of new
HCYV cases diagnosed in 2020 dropped to 770 due to the weakening of screening programs
during the COVID-19 pandemic [21]. HCV patients are treated in 23 dedicated centers.

3.4. Hungary

Based on unrepresentative and usually outdated epidemiological studies conducted in
the past, the incidence of HCV infection in Hungary is low [22]. The estimated HCV RNA
positivity is 0.3% (approximately 30,000 people). The estimated incidence is 15/100,000 per
year, with approximately 1500 new infections per year. However, the current diagnosis rate
is only around 500 per year due to the low screening activity in part due to the COVID-19
pandemic. Persistently high HCV seropositivity was confirmed in the PWID population
(40-50%) and in prisons (8-12%) [23]. Gla and G3 are the dominant genotypes in these
high-risk groups, shifting the genotype distribution in these directions from traditional
G1b dominance in the entire infected population [24].

3.5. Latvia

In Latvia, the incidence of HCV infection is relatively high. The prevalence of anti-HCV
is 2.4% and the frequency of HCV RNA is 1.7%. However, in recent years, there has been a
decrease in newly diagnosed cases. It is difficult to distinguish whether this reduction is
due to effective treatment and an actual decrease in the number of infected patients, or the
COVID-19 pandemic limiting the detection of infections [25]. The distribution of genotypes
remains stable (Figure 1).

3.6. Lithuania

According to estimates based on research published in 2015 [26], the overall prevalence
of anti-HCV antibodies in Lithuania was 1.7%, and the HCV viral load was estimated at
1.1%. Since 2019, an anti-HCV seroprevalence study has been underway in three regions of
Lithuania, with 25,000 adults under the care of general practitioners. This study demon-
strated a lower seroprevalence of 1.4% and a viral prevalence of 0.9%. [27]. According to
the official Lithuanian registry of acute infections, the number of acute hepatitis C cases
has also gradually decreased from 2.0 per 100.000 inhabitants in 2005 to 0.9 per 100.000 in
2018 [28]. Genotype 1b is still the most common genotype in Lithuania among patients
with hepatitis C. [29].

3.7. Poland

The prevalence of active infection with HCV is estimated at about 0.4% of the popula-
tion, i.e., about 140,000 inhabitants. The vast majority of these have not been diagnosed
yet [30]. The situation is not aided by the fact that high-risk groups are not screened. As
shown in Figure 1, G1b is dominating, followed by G3 and G4, and infections with other
genotypes have been practically absent in Poland in recent years. Compared to previous
years, the percentage of those infected with G3 has increased and G1b has decreased. As
of 2018, a percentage of approximately 20% of those newly diagnosed and qualified for
treatment have been diagnosed with cirrhosis of the liver [31,32].
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3.8. Slovakia

The prevalence of chronic hepatitis C with HCV RNA in Slovakia is 0.2%, which
means that 10,000 people are infected. About half of the infected patients are assumed to
be PWID and prisoners [33]. The distribution of hepatitis C genotypes in Slovakia is shown
in Figure 1 [34].
4. Treatment Opportunities

The numbers of patients treated for HCV between 2016 and 2021 are provided in
Table 1. In addition, the proportions of treated patients and regimens administered to
patients in particular countries are illustrated in Figures 2 and 3, respectively.

2016 2017 2018 2019 2020 2021
M Bulgaria M Croatia M Czech Rep. ® Hungary M Latvia M Lithuania M Poland M Slovakia

20000
18000
16000
14000
12000
10000
8000
6000
4000

Number of treated

2000
0

Figure 2. Proportions of patients treated in 20162021 by country.

100%

13%
80%
60%

40%

20%

0%
Bulgaria ~Croatia Czech Rep. Hungary Latvia Lithuania Poland  Slovakia

B GLE/PIB m SOF/LDV m SOF/VEL mSOF/VEL/VOX mGZR/EBR mOBV/PTV/r+DSV m Other

Figure 3. Proportions of regimens administered in 2020/2021 by country; glecaprevir/pibrentasvir
(GLE/PIB), sofosbuvir/ledipasvir (SOF/LDV), SOF/velpatasvir (SOF/VEL), SOF/VEL/voxilaprevir
(SOF/VEL/VOX), grazoprevir/elbasvir (GZR/EBR), ombitasvir/paritaprevir/ritonavir + dasabuvir
(OBV/PTV/r £+ DSV).

4.1. Bulgaria

The following treatment regimens are available and fully reimbursed by the Na-
tional Health Insurance Fund (NHIF) in Bulgaria: glecaprevir/pibrentasvir (GLE/PIB),
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sofosbuvir/ledipasvir (SOF/LDV), SOF/velpatasvir (SOF/VEL), SOF/VEL/voxilaprevir
(SOF/VEL/VOX), and grazoprevir/elbasvir (GZR/EBR). DAA antiviral treatment has
been reimbursed in Bulgaria since 2016, and all restrictions on treating patients with health
insurance were removed in 2017. However, around 12% of the country’s total population
and more than 50% of marginalized populations, such as PWID, have no health insur-
ance [11]. Therapy can only be ordered at Gastroenterology Clinics nominated by the
National Health Fund.

4.2. Croatia

Treatment is 100% reimbursed and all EU-registered interferon-free options are available.
There are no restrictions on access to treatment depending on the severity of the disease, with
the exception of PWID, where a 6-month abstinence from injecting illegal drugs is required
by the National Health Insurance Fund. The combination of SOV/VEL has been approved
for children 6 years of age and older from 2021. The SOF/VEL/VOX combination is only
recommended for patients who have failed the first line of oral antiviral therapy.

4.3. Czech Republic

GLE/PIB, SOF/VEL and GZR/EBR are reimbursed for the first-line treatment, whereas
SOF/VEL/VOX is approved for previous DAA failures. No restriction criteria are applied
for treatment initiation, and all HCV-infected patients have access to therapy.

4.4. Hungary

All interferon-free therapies are available, except GZR/EBR, which was recently
phased out in Hungary [35]. The addition of ribavirin (RBV) is allowed only when a
combination without RBV is not available or potentially ineffective in the opinion of the
treating physician (mainly decompensated cirrhosis or retreatment). Due to previous
contracts of the National Health Fund, non-pangenotypic combinations were still used in
patients with G1b infection in the years 2020-2021. Patients with G3 and Gla infection
(especially after GZR/EBR failure) are treated with SOF/VEL or GLE/PIB. SOF/VEL/VOX
is only available on a case-by-case basis for patients who have failed a previous DAA
regimen containing NS5A.

4.5. Latvia

The treatment of HCV infection is 100% reimbursed, and there are no restrictions,
but qualification for treatment requires consultation with an infectiologist. Treatment is
allowed in five centers in Latvia. GZR/EBR for G1 and G4 and GLE/PIB, SOF/VEL for G2
and G3 are reimbursed. In the case of treatment failure with G1 and G4, approval should be
requested for the use of pangenotypic regimens [36,37]. Reimbursement of SOF/VEL/VOX
therapy is expected in 2022.

4.6. Lithuania

Two IFN-free therapies with GLE/PIB and GZR/EBR are reimbursed by the National
Health Insurance Fund. Sofosbuvir-based therapies have been used only in a few patients
(10 cases, 0.5%) after failure of the above-mentioned therapies or after liver transplantation.

4.7. Poland

All EU-registered interferon-free options are available, but in practice, 84% are pangeno-
typic therapies with GLE/PIB or SOF/VEL. Rescue therapy with SOF/VEL/VOX is being
reimbursed from 2021. There is no restriction in access to drugs depending on the severity
of the disease or other factors [32,38].

4.8. Slovakia

GLE/PIB, SOF/VEL, SOF/VEL/VOX and GZR/EBR are being reimbursed by health
insurance companies in Slovakia from 2021. In the event of the failure of the first-line treat-
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ment, re-treatment reimbursement is considered individually. There are serious barriers to
the treatment of prisoners and PWID in Slovakia [39].

5. Effect of COVID-19 on Access to Treatment

The effect of the COVID-19 pandemic on the elimination of HCV in particular countries
is summarized in Table 2.

Table 2. Effect of COVID-19 on HCV elimination.

Bulgaria Croatia  Czech Rep. Hungary Latvia Lithuania  Poland Slovakia

obstruction of access to
HCV service

X X X X X X X

obstruction of access to
anti-HCV drugs

transfer of funds from
HCV to COVID-19

redeployment of staff to
care for COVID-19

reducing the number of
screening tests

5.1. Bulgaria

The COVID-19 pandemic has reduced access to HCV testing and treatment. The
activities of gastroenterology departments, which are the main centers for HCV infection
diagnosis and DAA therapy, were limited in 2019-2020, when some of them were converted
to COVID-19 treatment units. Low rates of screening and diagnostic tests outside hospitals
were also strong limiting factors. The number of patients treated in 2021 was approximately
800, which is a decrease compared to the years preceding COVID-19.

5.2. Croatia

Treatment is available, but diagnostic options are reduced as GPs and specialists
mainly work with COVID-19, which has resulted in fewer patients being referred for
specialist evaluation, thus worsening the linkage to care.

5.3. Czech Republic

The number of treated patients decreased owing to the COVID-19 pandemic in
2021 [21,40]. This decrease is multifactorial: lower numbers of screened and diagnosed
patients, especially those at risk of harm; the reduction in services; the lower number of
patients starting treatment at HCV centers, which have been overtaken by infectious disease
specialists who are taking care of COVID patients and organizing vaccination programs.

5.4. Hungary

The rates of screening, diagnosis and treatment fell drastically due to the diminished
screening activity in 2020-2021, partly due to the lack of an effective national screening
program, itself partly due to the COVID-19 pandemic. Due to the pandemic, diagnostic
and treatment options have also decreased, and a significant number of professionals
(doctors and nurses) have been directed to COVID-19-related services. The number of
newly diagnosed patients entering treatment decreased from 1.267 in 2019 to 896 in 2020,
and is expected to be below 500 in 2021.

5.5. Latvia

Access to treatment is limited due to the COVID-19 pandemic and the resulting diffi-
culty of access to infectiologists, as well as the reduced number of outpatient consultations,
limited to acute conditions.
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5.6. Lithuania

The impact of COVID-19 on the number of hepatitis C patients treated in Lithuania
has been significant. In 2020, only 51% of patients with hepatitis C were treated, compared
to those treated in 2019. The number of treated patients in 2021 was similar to that in
2020 (Table 1).

5.7. Poland

COVID-19 has stopped almost all screening activities. The exceptions are in the
screening of people vaccinated against COVID-19 in some centers. Due to the fact that
almost all centers treating HCV infections are infectious disease centers, which have been
almost entirely dedicated to COVID-19, access to therapy, even for those diagnosed, has
been difficult and sometimes impossible. In addition, this has been affected by the fear
patients have of reporting to health care facilities. As a result, in 2020, the number of
patients treated decreased by 63% compared to 2019, and a further reduction is expected
in 2021.

5.8. Slovakia

The COVID-19 pandemic has delayed HCV elimination in Slovakia, because access
to hepatology and infectious diseases clinics is limited. Infectiologists mainly focus on
COVID-19 infection. This has led to a deterioration in the diagnosis and treatment of
chronic hepatitis C. In 2020, a 40% reduction in the number of patients treated with HCV
was observed compared to the previous year. We do not expect the number of patients
treated in 2021 to increase.

6. National Screening Program

The availability of national screening programs and the reasons for not having them
are presented in Table 3.

Table 3. Availability of national screening programs in particular countries.

Comments (Population it Concerns, or

State of Preparation Reasons for Unavailability)

Bulgaria in preparation applies to the general population
Croatia not available insufficient support from health authority
Czech Rep. in preparation applies to the general population
Hungary in preparation applies to subpopulations

Latvia not available lack of political will and financing
Lithuania in preparation applies to the general population
Poland not available lack of political will and financing
Slovakia in preparation applies to subpopulations

6.1. Bulgaria

A national eradication plan for viral hepatitis was approved in 2021, but this has
not been actively implemented, and funding has not been provided due to a lack of
understanding and political will. The national screening program is expected to target
people aged 40 to 65. Screening will also be carried out in risk groups such as prisoners,
men who have sex with men (MSM), sex workers, ethnic minorities, and migrants.

6.2. Croatia

The national action plan to prevent viral hepatitis was fully written out in 2019
and presented to the former Minister of Health, who endorsed it and sent it for further
stakeholder consultation before being approved by the government. Unfortunately, the
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COVID-19 pandemic has interrupted this project, and a plan to combat viral hepatitis is
not currently in the spotlight of the health administration.

6.3. Czech Republic

National screening program guidelines have been developed and are undergoing a
scientific and cost assessment by the Ministry of Health and by teams of experts in various
fields involved in screening strategies (gynecologists, diabetologists, prison services). So
far, no national screening has been launched, but it is planned for 2022. The delay is due to
the COVID-19 pandemic.

6.4. Hungary

In Hungary, it has not been developed and is showing slow progress in preparation.
COVID-19 has had a negative impact on the activities of the authorities and doctors
involved. Recent government action (from 2019) has included mandatory screening for
health professionals [41].

6.5. Latvia

The only national HCV screening program is for blood donors. Doctors also screen
pregnant women, individuals on dialysis and HIV-infected patients. Examination is some-
times offered to inmates, but it depends on the prison. In 2021, at the initiative of infecti-
ologists, screening tests for people staying in shelters, psychoneurological hospitals and
social welfare centers were started. The preliminary results show a higher prevalence of
anti-HCV antibodies in these three groups compared to the general population. Screening
for the whole population is not considered to be cost-effective due to the predicted low
prevalence (similar explanations given for national breast and colorectal cancer screening).
It is believed that a more effective method may be to increase awareness and possible
screening in groups at risk of HCV infection.

6.6. Lithuania

The full national screening program in Lithuania is still under preparation, and has not
been finalized. However, in December 2021, the Lithuanian health authorities agreed, as a
first step in the program, to pay GPs a “special fee for a promotional service” to perform
serological tests for HCV on the population born 1945-1994. The project will start on 1
January 2022. Annual HCV testing by GPs is also planned for PWID and AIDS patients.

6.7. Poland

The only currently performed screening tests at the national level concern blood donors
and those infected with HIV. For many years, numerous projects have been considered, and
have not been implemented on a massive scale, with the exception of small pilot actions at
most [30]. There is currently no political will to act on screening for HCV despite promises
from time to time.

6.8. Slovakia

There is no national HCV screening program in Slovakia due to the lack of political will
and insufficient financing. The low prevalence of HCV infection in the general population
is another reason why a national screening program is not planned.

7. Screening Program in Prison

The availability of national screening programs in prisons and the reasons for not
having them are presented in Table 4.
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Table 4. Availability of national screening programs in prisons in particular countries.

PO Testing Offered Treatment Offered
Program Availability at the Entry (%) if Diagnosed (%) Comments
Bulgaria in preparation >90% no data ?&m}i;ﬁ:?;iﬁzsgmem level,
. . . . insufficient financing and
Croatia in preparation occasional no data medical staff
Czech Rep. ongoing >90% 90% _
Hungary 590% 50-60% :):1121'(1)31;1 due to COVID-19, to resume
Latvia not available 50-90% 90% no will on the government and
prisoners level
Lithuania not available <10% 95-100% no wil f‘i’r‘l‘a;}zr‘l‘g‘lgférzl;veska .
Poland in preparation <o 9% no willn the govemment and pison
Slovakia in preparation 10-50% 11% no will on the ministry level, insuff.

financing and med. staff

7.1. Bulgaria

To date, no national prison screening program has been implemented. Previously pub-
lished data show an HCV seroprevalence of 14% and 26% in 2006 and 2011, respectively [14].
In 2020-2021, activities in the field of the screening and treatment of HCV-infected prisoners
were initiated by non-governmental organizations and the nationwide gastroenterology
association. They were implemented with the support of pharmaceutical companies. Such
action has been taken in nine out of twelve prisons in Bulgaria, but no results have been
presented so far.

7.2. Croatia

The prevalence of HCV among prisoners is estimated at 8.3 to 44% [42]. So far, there are
no screening programs in prisons, except for occasional screenings at the request of inmates
themselves. Treatment of inmates is 100% reimbursed by the National Health Insurance
Fund. Prison medical staff is scarce, and prison officials say they are not adequately
equipped to undergo screening tests and supervise treatment. However, the central prison
authorities of the Croatian Ministry of Justice are interested in improving screening and
treatment, and the project, developed in collaboration with an NGO, started in September
2021 [43]. The project covers three main prisons where inmates will be offered testing,
further diagnosis and treatment on a voluntary basis. The project will be supported by
doctors and nurses from hospitals.

7.3. Czech Republic

Prison screening is carried out regularly in the Czech Republic (in line with the medical
guidelines of the Prison Service). All people arrested or imprisoned are tested for blood-
borne infections and sexually transmitted diseases, which include HCV infection, which
is found in 62.6% of respondents. About 90% of diagnosed patients start treatment in a
prison. Treatment of HCV infected patients is not provided only for short-term detentions.

7.4. Hungary

Previous screenings (25,000 prisoners over 10 years) and treatments (>1000 prisoners
over 10 years) were halted due to the COVID-19 pandemic and changes in sponsorship.
The existing program has not been funded by the government, but it is expected to become
involved from 2022 (program under preparation).

150



Viruses 2022, 14, 482

110f 15

7.5. Latvia

There is no national screening program in prisons, but people in prison are offered
blood screening tests (primarily for HIV), and testing is not compulsory. There are nine
prisons in Latvia, and the percentage of people tested for HCV ranges from 30 to 50%,
although in one of these prisons it reaches 100% (the adviser is an infectiologist). The
reason for this relatively low testing rate is that not all inmates are offered screening for
HCV. About 90% of HCV infected people diagnosed in prisons receive treatment.

7.6. Lithuania

According to data from 2020, there are 6751 prisoners in Lithuania. In 2018, a study on
imprisonment rates in 28 EU countries showed that Lithuania has the highest, at 235 inmates
per 100,000 inhabitants. There is no specific HCV screening program in prisons. Inmates
diagnosed with hepatitis C, like other residents of the country, may receive DAA treatment
reimbursed by the National Health Insurance Fund at the Ministry of Health. There is no
needle and syringe exchange program in prisons in Lithuania [44].

7.7. Poland

There is no program of testing prisoners, but as a result of antibody testing in previous
years, no more than 7% of prisoners have been tested. The reason is ignorance of the
problem at the level of the central prison authority and the reluctance of the staff. Treatment
is financed by a separate, very limited budget, and as a result very few HCV-infected
patients are treated in prisons. In 2021, the Ministry of Health launched a discussion on
screening and treatment in prisons, but action was hampered by another wave of COVID-19.
Preparatory work has started recently, but implementation of the program is still uncertain.

7.8. Slovakia

A screening program for Slovak prisons is under preparation. Prisoners who are at risk
of transmitting HCV infection are tested for HCV infection. About 22% of all inmates are
tested for HCV infection every year. The anti-HCV positivity in this group of prisoners is
14%, which is many times more than in the general population. About 60% of HCV-infected
prisoners are PWID. Approximately 11% of prisoners infected with HCV begin treatment
while in prison. The lack of health insurance and the use of intravenous drugs are the main
barriers in the treatment of chronic hepatitis C in this group of patients.

8. Is WHO 2030 Target Possible to Achieve in Your Country?
8.1. Bulgaria

The elimination goals of WHO 2030 are impossible to achieve with current diagnostic
and therapeutic indicators. Another important obstacle to the eradication process is the
lack of appropriate harm reduction measures to prevent new infections and the spread of
infections in high-risk populations.

8.2. Croatia

There is still a chance to meet the WHO target, as all diagnosed patients are treated,
but the main problem remains the lack of screening, which can lead to the persistence of a
significant number of unrecognized and untreated [45] infections.

8.3. Czech Republic

The WHO target is not achievable owing to a low number of treated patients [18].

8.4. Hungary
The goals set by WHO are impossible to achieve in Hungary by 2030.
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8.5. Latvia

Before the COVID-19 pandemic, it was assumed that the WHO target could be
achieved in Latvia, but the situation has changed in the last two years. There has been
a significant decrease in the number of patients qualified for treatment and treated for
HCV. Therefore, it is likely that Latvia will not be able to achieve the goals set by the WHO
by 2030.

8.6. Lithuania

Infection with COVID 19 has caused the discontinuation of preparations for the
national HCV screening program. However, the decision to refund EUR 14.3 to family
doctors for each HCV serological test performed in the population born in 1945-1994 raises
faith in the achievement of the WHO 2030 target in Lithuania. However, an organizational
effort will be required to encourage and motivate GPs to screen and refer seropositive
patients to specialists (gastroenterologist or infectiologist) for treatment.

8.7. Poland

According to estimates, theoretically, the goal from 2022 is for 3 million citizens to be
tested annually, which will allow 13,000 patients to be treated every year. In practice, due
to the lack of political will, this goal is unattainable [31].

8.8. Slovakia

If the barriers to the treatment of chronic hepatitis C in PWID are maintained, it will
be impossible to achieve HCV elimination by 2030 in Slovakia in line with the goals set by
the WHO. Only the rapid removal of barriers to the treatment of PWID will help achieve
this goal.

9. General Overview

According to the presented estimates, almost 400,000 people remain infected with
HCV in the eight analyzed countries of Central Europe. The highest incidence is observed
in Latvia, Bulgaria and Lithuania, and the lowest in Slovakia, Hungary and Poland (Table 1).
A large majority of patients are infected with genotype 1 or 3, very few with 2 or 4, and
there are no genotype 5 or 6 cases. Subgenotype 1b remains the dominant one, with the
exception of Croatia, where genotype 3 is predominant (Figure 1). In most countries of the
region, new infections are most often identified among PWID and prisoners. Interferon-free
therapies are available without restrictions in all analyzed countries (Figure 3), but the
number of patients treated annually in the last two years has decreased by half compared to
2017-2019 (Figure 2). However, a comparison of the situation in this respect between 2019
and 2021 in individual countries shows significant differences, from a reduction by 70% in
Poland to an increase by 25% in the Czech Republic, which was the only country where
there was an increase in the number of patients treated (Figure 4). The main reason for such
a drastic reduction in the number of patients treated for HCV infection is the COVID-19
pandemic, which has reduced screening capacity, impeded access to health care, and led to
a shift of medical personnel to care for patients with COVID-19 (Table 2). Interferon based
therapies are no longer used in any country. In all but Hungary and Latvia, pangenotypic
therapies were dominant, with GLE/PIB being the most common and VOX/VEL/SOF
arising sporadically (Figure 3).

None of the analyzed countries implemented a national HCV screening program
before or during the pandemic. In some countries, such programs have been under
preparation for many years, but implementation is hampered by a lack of political will
and insufficient financial resources (Table 3). Additionally, no country has implemented
a prison screening program, despite prisons being the places with potentially the highest
incidence of HCV infection. The main reason for this is a lack of will at the government
and prison levels and, consequently, insufficient funding and medical staff (Table 4). In
Bulgaria, Czech Republic and Hungary, almost all prisoners are offered screening tests
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despite the lack of national screening programs. In the Czech Republic, Hungary, Latvia
and Lithuania, the vast majority of those diagnosed as infected with HCV have a chance to
receive treatment during imprisonment. It seems possible to launch a screening program
in the near future in Croatia. Very preliminary steps in this direction have been taken in
Poland. However, in all countries there are still severe restrictions on access to screening
and treatment for prisoners.
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Figure 4. Change in the number of patients treated in 2021 compared to 2019 in individual countries.

None of the countries analyzed see any chance of meeting the WHO targets for
removing viral hepatitis from the list of public threats by 2030, unless barriers such as lack
of political will and lack of screening programs are removed in the near future, and, in
the case of Slovakia, restrictions of access to treatment for PWID are removed too. There
is some hope that the WHO goals will be achieved in Lithuania by introducing screening
reimbursement for GPs, but this will still require considerable effort. Unfortunately, the
COVID-19 pandemic has significantly reduced the chance of achieving the goals set by
the WHO.
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Abstract: In 2022, the Lithuanian health authorities decided to pay general practitioners a fee for
performing serological tests for hepatitis C virus (HCV) antibodies in the population born from 1945
to 1994 once per life and annual HCV testing for PWID and HIV infected patients. This study aimed
to assess trends in HCV-related mortality in the country and the prevalence of HCV infection among
patients with liver diseases and evaluate possibilities of screening for HCV infection at a primary
health care center. Age-standardized mortality rates in 2010-2020 were calculated for deaths caused
by chronic hepatitis C and some liver diseases. Data on HCV infection among patients with liver
cirrhosis, cancer and transplant patients were collected from the tertiary care hospital Kauno Klinikos.
The prevalence of anti-HCV and risk factors of HCV infection was assessed among patients registered
with the health care center in Klaipeda, where a pilot study of screening was performed. No steady
trend in mortality was observed. Analysis of medical documentation showed that 40.5% of patients
with liver cirrhosis, 49.7% with cancers and 36.9% of transplant patients were HCV infected. Over
the year, 4867 patients were screened in the primary health care center. Positive anti-HCV prevalence
was 1.7% (2.1% in men and 1.3% in women). Blood transfusion and being a blood donor before 1993
also having tattoos were associated with higher odds of HCV infection. The study revealed the active
participation of individuals in HCV screening.

Keywords: hepatitis; HCV; epidemiology; screening; risk factors

1. Introduction

Hepatitis C virus (HCV) infection is a leading cause of chronic liver diseases such as
liver cirrhosis and hepatocellular carcinoma [1]. According to the World Health Organiza-
tion (WHO) estimates, globally viral hepatitis accounted for 1.34 million deaths in 2015 [2].
In the European Union/European Economic Area (EU/EEA), about 64,000 deaths were
attributable to hepatitis B virus (HBV) and HCV in 2015, which included 55% of death from
hepatocellular carcinoma and 45% from cirrhosis and other chronic liver diseases [3]. HCV
infection is the predominant reason for liver transplantation [4].

At the beginning of 2020, the estimated global prevalence of viraemic HCV infection
was 0.7%, corresponding to 56.8 million HCV-infected people [5]. In the European Union
(EU), an estimated 3.24 million people lived with viraemic HCV infections in 2015 [6]. The
prevalence of HCV infection varies between countries. Most Western and Central European
countries have a relatively low prevalence of HCV infection; however, this infection is very
prevalent in some neighboring countries such as Russia and Romania [6-8].
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In Lithuania, representative population-based data on the prevalence of HCV infection
are limited. A cross-sectional study of anonymous volunteers testing for HCV antibodies
was conducted in five major cities of Lithuania in 2010 [9]. The seroprevalence of HCV
found (2.78%) was probably too high because individuals with HCV risk factors might more
actively participate in free anonymous testing for anti-HCV at the biggest supermarkets.

Data on diagnosed and newly diagnosed viraemic cases are also scarce in Lithuania.
Individuals infected with HCV often do not feel any symptoms until a late stage of the
disease, and up to half of them are unaware of their infection [10,11]. A study, which
included 28 EU countries, estimated that only 36% of those with viraemic HCV infection
were diagnosed [6].

In 2016, the 69th World Health Assembly approved the Global Health Sector Strat-
egy to eliminate hepatitis infection by 2030, including a 90% reduction in new cases of
chronic hepatitis C (CHC), a 65% reduction in mortality associated with HCV infection
and diagnosis of 90%, as well as treatment of 80% of chronically infected patients, com-
pared to the values reported in 2015 [12]. Achievement of the goals becomes a reality with
direct-acting antiviral (DAA) therapies, which can cure the majority (more than 95%) of
HCV-infected patients [13]. Early treatment would improve clinical outcomes and reduce
viral transmission; however, a high proportion of HCV-infected people remain undiagnosed
and are at risk of developing cirrhosis and hepatocellular carcinoma. National screening
programs for HCV infection can identify asymptomatic infected individuals before they
develop complications.

In 2022, the Lithuanian health authorities decided, as a first step of the screening
program, to pay general practitioners (GPs) a special fee for a service of promoting and
performing serological tests for HCV antibodies once per life in the population born from
1945 to 1994. Annual HCV testing by GPs is also planned for persons who inject drugs
(PWID) or have human immunodeficiency virus (HIV). Such an initiative is one of the first
in Central and Eastern Europe. The pilot study was carried out in the health care center of
seaport Klaipeda, Lithuania.

For the development of national policies, reliable epidemiological data on the current
situation are very important. This study aimed to assess trends in HCV-related mortality in
the country and the prevalence of HCV infection among patients with liver diseases and
evaluate possibilities of screening for HCV infection at a primary health care center.

2. Materials and Methods
2.1. Mortality Data

Data for the number of cause-specific deaths in the Lithuanian population from 2001
to 2020 were obtained from the Institute of Hygiene. The causes of death were coded
according to the International Classification of Diseases 10th Revision (ICD-10). Starting in
2010, not only the underlying cause but also the contributory cause of death is coded. Three
groups of death were analyzed: (1) deaths caused by CHC (B18.2 coded as an underlying
cause), (2) deaths caused by other and unspecified liver cirrhosis coded as an underlying
cause and CHC as a contributory cause (K74.6 with B18.2), and (3) deaths caused by
hepatocellular carcinoma coded as an underlying cause and CHC as a contributory cause
(C22.0 with B18.2). This grouping of death was chosen because CHC was most commonly
associated with other and unspecified liver cirrhosis (K74.6) and hepatocellular carcinoma
(C22.0) as a contributory cause of death.

2.2. Data on HCV Prevalence among Patients with Liver Diseases

The study was performed at the Hospital of Lithuanian University of Health Sciences
Kauno Klinikos (hereinafter hospital Kauno Klinikos). This hospital is the largest multi-
profile medical institution in Lithuania. Data were collected from the hospital electronic
database on patients with liver cirrhosis, hepatocellular carcinoma and liver transplant
who were consulted or treated in the hospital. If the patient visited the Kaunos Klinikos
hospital multiple times, only data of the first visit were included. The study covered the
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years 2018-2021 for liver cirrhosis, 2018-2020 for hepatocellular carcinoma, and 20002021
for liver transplantation. Data on gender, birth date, visit date, and diagnosis of chronic
HCV infection confirmed with a positive HCV-RNA test were collected.

2.3. Screening for Hepatitis C Virus Infection and Case-Control Study

Screening for HCV infection was carried out in the Jurininku Health Care Center
located in seaport Klaipeda, Lithuania, from November 2020 to February 2022. The center
provides primary health care services. In 2020, about 37,000 city inhabitants were registered
with this health care center. Patients were invited to participate in the HCV screening by
GPs during the visits. Additionally, regional media, social networking sites, and leaflets
were used to inform about the possibility of being tested free of charge. Screening involved a
blood test for the presence of antibodies in HCV (TOYO rapid test, Turklab Tibbi Malzemeler
A.S., Turkey). Patients who tested positive were referred to a gastroenterologist or infectious
disease doctor for further examination.

A case—control study was performed to identify risk factors for hepatitis C infection.
All seropositive patients (case group) were invited to participate in a telephone interview,
and 65 out of 81 (80.2%) responded. The cases were matched with controls by gender
and age with a ratio of 1:2, selecting controls born in the same year as cases. The control
group (n = 130) was randomly selected from seronegative patients and interviewed by
telephone using the same questionnaire as the case group. The questionnaire included
questions about the transfusion of blood products before 1993, being blood donors before
1993, injecting drug use, tattoos and being in prison for more than 3 months.

The study protocol was approved by Kaunas Regional Ethics Committee for Biomedical
Research (protocol number BE-2-11). Written informed consent was signed by all participants.

2.4. Statistical Analysis

Yearly mortality rates per 100,000 people, age-standardized to the European standard
population, were calculated [14].

The categorical variables were presented as proportions and compared using a x> test,
Z-test with Bonferroni correction for multiple comparisons and Fisher’s exact test. Means
were compared using Student’s t-test. The associations of possible risk factors with HCV
infection were analyzed using univariable and multivariable logistic regression analysis.

Data analysis was performed using the statistical package IBM SPSS Statistics for
Windows, Version 27.0 (IBM Corp.: Armonk, NY, USA, released 2020).

3. Results

Mortality from CHC as an underlying or contributory cause of death was lower
among women than men (Figure 1, Table S1). Including CHC as a contributory cause of
death resulted in a nearly two-fold increase in mortality related to CHC. During the study
period, no steady trend in mortality from all groups of death was observed. The years
when mortality was highest or lowest varied between gender and cause of death. In 2020,
mortality from CHC coded as an underlying cause and unspecified liver cirrhosis with
CHC as a contributory cause decreased, while mortality from hepatocellular carcinoma
with CHC as a contributory cause increased, especially in men, compared to previous years.

Analysis of medical documentation of patients visiting hospital Kauno Klinikos in
2018-2021 showed that 262 patients (146 men and 116 women) were diagnosed with liver
cirrhosis. Among them, 106 (40.5%) patients were infected with HCV (Table 1). In men, the
highest proportion (57.9%) of patients infected with HCV was found in the 50-59 years age
group, while women showed increasing trends of the proportion from the youngest to the
oldest age group.
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Figure 1. Sex-stratified and total annual age-standardized mortality rates per 100,000 people for
chronic viral hepatitis C (CHC) as an underlying cause, unspecified liver cirrhosis and hepatocellular
carcinoma with CHC as a contributory cause: (a) men; (b) women; (c) men and women.
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Table 1. Prevalence of chronic hepatitis C virus infection among patients with liver cirrhosis, hep-
atocellular carcinoma and liver transplant patients, according to gender and age (data of hospital
Kauno Klinikos).

Age Groups (Years) p-Value
Gender
Under 50 50-59 60-69 70 and More Total between Age Groups
Liver cirrhosis (n = 262)
Men n (%) 17 (37.0) 33 (57.9) ** 7(23.3) 2 (15.4) 59 (40.4) 0.002
Women n (%) 5(21.7)* 17 (37.0) 12 (46.2) 13 (61.9) * 47 (40.5) 0.047
Total n (%) 22(31.9)* 50 (48.5) * 19 (33.9) 15 (44.1) 106 (40.5) 0.108
Hepatocellular carcinoma (n = 197)
Men n (%) 7 (70.0) 32(76.2) * 16 (30.2) 9(20.9) * 64 (43.2) <0.001
Women n (%) 2 (66.7) 10 (76.9) 10 (66.7) 12 (66.7) 34 (69.4) 0.925
Total n (%) 9 (69.2) 42 (76.4) * 26(38.2)* 21 (344) 98 (49.7) <0.001
Liver transplantation (n = 107)
Men n (%) 12 (40) 16 (43.2) 1(33.3) 0 29 (41.4) 0.925
Women n (%) 2(15.4) 4(33.3) 3(42.9) 0 9 (27.3) 0.701
Total n (%) 14 (32.6) 20 (40.8) 4(40.0) 0 38 (36.9) 0.790

* p < 0.05 between marked groups (z test with Bonferroni correction), ** p < 0.05 compared to other age groups
(z test with Bonferroni correction).

Hepatocellular carcinoma was diagnosed in 197 patients (148 men and 49 women)
visiting hospital Kauno Klinikos in 2018-2020 (Table 1). HCV infection was found in
43.2% of men and 69.4% of women with hepatocellular carcinoma. The highest proportion
of HCV-infected men and women was in the age group 50-59 years, 76.2% and 76.9%,
respectively. In older age groups of men with hepatocellular carcinoma, the prevalence of
HCYV infection was much lower (30.2% and 20.9%). No decrease in the prevalence of HCV
infection among women was observed with age.

Between 2000 and 2021, 107 liver transplantations were performed in hospital Kauno
Klinikos—48.4% out of 221 transplantations performed in Lithuania during the same period
(Table 1). Liver transplantations were more common in men than women, 70 (65.4%) and
37 (34.6%), respectively. The proportion of HCV-infected patients was 41.4% in men and
27.3% in women. No statistically significant difference was found between age groups,
possibly due to the small number of cases. Nevertheless, data showed that the prevalence
of HCV infection was higher in younger age groups (up to 60 years) of men and had an
increasing tendency with age in women.

From November 2020 to February 2022, 4867 patients (2363 men and 2504 women,
48.6% and 51.4%, respectively) were screened in the health care center in Klaipeda. Positive
test results were found in 81 (1.7%) patients (Table 2). Of all screened patients, 4167 (85.6%)
were born from 1945 to 1994, and 79 (1.9%) of them were seropositive. Seroprevalence
of HCV antibodies was higher among men than women, 2.1% and 1.3%, respectively. In
men, the highest HCV seroprevalence was found in the age groups 30-39 years (3.6%) and
4049 years (3.5%). No statistically significant difference was observed between age groups
in women.

In total, 195 individuals participated in the case-control study (53.8% men and 46.2%
women). The mean age of participants in the case group was 52.9 (SD 9.3) years and
mean of the control group was 53.2 (SD 8.8) years (p = 0.160). In the case group, possible
risk factors for hepatitis C virus infection were more prevalent among men than women,
except for blood transfusion before 1993 (Table 3). No differences were found in the control
group. The prevalence of possible risk factors was higher among HCV seropositive than
seronegative individuals. The proportion of seropositive participants who declared blood
transfusion before 1993 was 5.3 times higher than seronegative. Among the cases, the
prevalence of being blood donors before 1993 was 2.1 times higher and having tattoos
3.8 times higher compared to the control. Injection of illegal drugs was reported by 23.8%
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of HCV-positive patients; 27.0% of seropositive patients were in prison for more than three
months. The latter risk factors were not reported by the participants of the control group.
The differences in the prevalence of risk factors between seropositive and seronegative
individuals were higher in men than women.

Table 2. Seroprevalence of hepatitis C virus infection among the people screened at the primary
health care center in Klaipeda.

Men Women Total p-Value
Age Groups Total s it Total s it Total s it between
(Years) Screened eropositive Screened eropositive Screened eropositive Men and
n n (%) n n (%) n n (%) Women
<30 229 1(0.4) 183 1(0.5) 412 2(0.5) 1.000
30-39 251 9(3.6) 262 1(0.4) 513 10 (1.9) 0.010
40-49 520 18 (3.5) 333 5(1.5) 853 23 (2.7) 0.127
50-59 562 15 (2.7) 668 13 (1.9) 1230 28 (2.3) 0.446
60-69 487 6(1.2)* 550 9(1.6) 1037 15 (1.4) 0.615
>70 314 0 508 3(0.6) 822 3(0.4)* 0.291
p-Value 0.001 0.192 0.001 -
Total 2363 49 (2.1) 2504 32(1.3) 4867 81(1.7) 0.033
* p < 0.05 compared to age groups 40-49 and 50-59 (z test with Bonferroni correction).
Table 3. Prevalence (%) of possible risk factors for hepatitis C virus infection in seropositive and
seronegative individuals.
Men (n = 105) Women (n = 90) Total (n = 195)
Risk Factor Anti Anti Anti Anti Anti Anti
HCV+ HCV— p-Value HCV+ HCV— p-Value HCV+ HCV-— p-Value
(n =35) (n =70) (n =30) (n =60) (n =65) (n =130)
Blood transfusion
before 1993 17.1 14 0.006 233 6.6 0.036 20.0 3.8 <0.001
Blood donors 60.0 29.0 0.002 333* 148 0.04 47.7 23 <0.001
before 1993
Tattoo 60.0 10.1 <0.001 17.2* 115 0.452 40.6 10.8 <0.001
Injection of N
illegal drugs 40.0 - 3.6 - 23.8 -
Being in prison
for more than 45.7 - 3.6* 27.0

3 months

* p < 0.05, compared with men in anti HCV+ group; anti HCV+ are seropositive; anti HCV— are seronegative

The univariable logistic regression analysis showed that blood transfusion before 1993,
being blood donors before 1993, and having tattoos increased the odds of seropositivity
of HCV statistically significantly (Table 4). The multivariable logistic regression analysis,
which included all five variables, confirmed that the odds of HCV antibodies in patients
who reported blood transfusion before 1993 were 6.81 times higher compared to those
who did not have a blood transfusion or had it later. HCV antibodies were found more
often among patients who were blood donors before 1993 compared to those who were not
donors or were donors later (OR 4.59; 95% CI 2.08-10.15). Having a tattoo increased the
odds of HCV seropositivity by 6.46 times.
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Table 4. Odds ratios (95% CI) of seropositivity of hepatitis C virus infection by possible risk factors
(logistic regression analysis).

. Univariable Analysis Multivariable Analysis *
Risk Factor
OR 95% CI p-Value OR 95% CI p-Value

Blood transfusion

before 1993 6.25 2.12-18.42 0.001 6.81 2.00-23.23 0.002
Blood donors

before 1993 3.18 1.68-6.01 <0.001 4.59 2.08-10.15 <0.001
Tattoo 5.67 2.67-11.95 <0.001 6.46 2.81-14.82 <0.001
Women vs. men 0.97 0.53-1.76 0.930 0.75 0.36-1.58 0.454
Age 0.98 0.95-1.01 0.160 0.96 0.92-0.99 0.047

* All five variables are included; OR-odds ratio; CI-confidence intervals.

4. Discussion

Evaluation of HCV-related disease burden is important to support the elaboration of
the national strategy to eliminate HCV infection. Our study analyzed trends in HCV-related
mortality and assessed the HCV prevalence among patients with liver cirrhosis, cancer and
liver transplant patients. The seroprevalence of HCV antibodies was established among
patients registered at the primary health care center, and an association between HCV
infection and risk factors was evaluated.

HCV-related mortality has not changed significantly in Lithuania over the last ten
years. In 2020, a lower mortality rate from CHC as an underlying cause was observed.
However, it is difficult to interpret these changes due to redistributions of death causes
and coding problems due to the COVID-19 pandemic. Some upward trends in mortality
from hepatocellular carcinoma with CHC as a contributory cause may be related to a
better diagnosis of HCV infection in recent years. The studies, carried out in the United
Kingdom and Australia, showed a reduction in the number of deaths from HCV-related
liver diseases after 2014, when new treatments with DA As were introduced [15-17]. DAA
therapy is applied in Lithuania. All HCV-infected patients are eligible for reimbursement
of treatment [18]. Unfortunately, most of them are still undiagnosed and untreated. In
our study, HCV-related mortality was higher in men than women. Similarly, analysis of
death data in EU/EEA countries showed a more than three-fold higher mortality rate
from hepatocellular carcinoma caused by CHC among men than women [3]. The studies
demonstrated the high impact of HCV infection on all-cause mortality and, in particular,
liver-related mortality [3,19,20].

Estimation of the mortality attributed to HBV and HCV infections is challenging
because these infections are often underreported in mortality records [15,21,22]. In the
cohort study carried out in England, HCV was not mentioned on the death certificate of
45% of HCV-infected patients [15]. Our and other studies showed that adding CHC as
a contributory cause to liver cirrhosis and cancer as an underlying cause increases the
mortality rates from HCV-related diseases [15,20]. Simmons et al. found that HCV was
recorded as a contributory cause of death for 28.4% of underlying causes [20].

There is a lot of evidence that HCV infection is associated with chronic liver diseases [1,23-26].
HCYV induces liver fibrosis and cirrhosis. The incidence of cirrhosis ranges from 15% to 35%
during the 25-30 year period after HCV infection. The risk of hepatocellular carcinoma
increases with the fibrosis stage. In patients with cirrhosis, hepatocellular carcinoma
develops at an annual rate of 1%—4% [1,24]. Analysis of medical documentation of patients
in Kaunas Klinikos hospital revealed that 40.5% of patients with liver cirrhosis, 49.7% with
cancers and 36.9% of transplant patients were HCV infected. The highest proportion of
HCV-infected patients with liver diseases was in the age group 50-59 years. Other authors
found that since the introduction of DAA, HCV-related cirrhosis significantly decreased
as an indication of liver transplantation; however, the short time from HCV diagnosis
to liver transplantation suggests that late diagnosis of HCV infection remains a serious
problem [27,28].
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Screening strategies vary between different countries. In some countries, screenings
enrolled specific populations, such as blood donors, persons with other risk factors or
clinical patients, who are not representative of the general population [29]. Recent studies
assessed that screening of the general population is cost-effective compared to the screening
of high-risk individuals or birth cohort-based screening alone [30,31]. The Lithuanian health
authorities decided to start with birth cohort-based screening for inhabitants born from
1945 to 1994 (testing once per life) and annual HCV testing of PWID and patients with
HIV. The pilot study in Klaipeda confirmed that most (97.5%) anti-HCV-positive cases
identified were in a selected birth cohort. For one year, almost 5000 patients were screened
in the primary health care center. Whereas screening was performed during the COVID-19
pandemic, when patient visits to the health care center were restricted, and online doctor
consultations were offered, patient participation in screening was good enough.

In our study, the seroprevalence of HCV antibodies (1.7%) was lower than in the
study carried out in Lithuania in 2010 (2.78%) [9]. Representativeness of the latter study
was lower because it involved volunteers, and testing for anti-HCV was performed at
the biggest supermarkets free of charge. Higher participation of people at HCV risk and
overestimation of the anti-HCV prevalence was very likely. The seroprevalence of HCV
antibodies identified in our study was similar to that in neighboring Baltic countries: in Es-
tonia, 1.5-2.0% [32] and Latvia, 2.4% [33]. A similar proportion of seropositive people were
found in Central European countries [8,18]. Analysis of the national surveillance system
data indicated that the number of acute HCV infection cases diagnosed and registered in
Lithuania from 2005 to 2018 showed a decreasing trend (from 2.0 cases per 100,000 in 2005
to 0.9 cases per 100,000 in 2018) [34]. However, it must be emphasized that a large number
of such cases were not captured by the current national surveillance system.

Data of our case—control study demonstrated that blood transfusion and being a
blood donor before 1993, as well as having tattoos, were associated with higher odds of
HCV infection. These risk factors were most prevalent among HCV-infected individuals,
especially men. We were not able to calculate the odds ratios of HCV infection for illicit
drug users and participants who were in prison for more than three months because such
risk factors were not found in the control group. However, the high proportion of anti-
HCV-positive individuals who reported injection drug use suggests that this risk factor
is of great concern, especially among young people. The previous study of CHC patients
carried out in Lithuania found that the main routes of HCV transmission were intravenous
drug use and tattoos [35]. Analysis of the national surveillance system data also confirmed
that injection drug use was the most commonly recorded transmission route for acute HCV
cases in Lithuania; however, information about the possible transmission routes was not
provided for 56.2% of all the analyzed cases [34]. Evidence suggests that the relative impact
of the different routes of HCV transmission has changed over the last decades [36-38].
Before screening assays became available, most HCV infections were iatrogenic caused
by transfusions with infected blood or unsafe invasive medical and surgical procedures.
So far, the majority of diagnosed HCV patients in Lithuania have been infected through
blood transfusions and blood donation before 1993. Meanwhile, new HCV infections are
related to illicit drug use. Estimated anti-HCV prevalence among injection drug users was
60% or higher in half of the European countries [36]. Thus, including the annual testing of
injection drug users in the Lithuanian screening program was the right decision.

Several limitations of the study should be mentioned. It is likely that the analysis
of mortality did not capture all death caused by HCV because of underreporting of this
infection in mortality records. We expect that adding CHC as a contributory cause to
liver cirrhosis and cancer as an underlying cause helped us to estimate the mortality rate
from HCV-related diseases more accurately. Moreover, there is no reason to believe that
underreporting has changed over time and might have an impact on mortality trends.
Analysis of medical documentation on the proportion of liver diseases caused by HCV was
performed only in one hospital. However, Kaunas Klinikos hospital is one of the largest in
Lithuania, visited by a high proportion of patients with liver disease. Furthermore, the pilot
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study of screening was organized only in one primary health care center. Although enough
people have been screened, the seroprevalence of HCV infection can be not representative
of the whole Lithuanian population. Information provided by the participants during a
telephone interview on potential risk factors for HCV infection may be biased because
some of them may be reluctant to tell the truth about sensitive personal matters. We did not
possess data regarding what proportion of anti-HCV positive screened subjects was HCV-
RNA positive. The participants with positive anti-HCV serologic tests were referred to a
gastroenterologist or infectious disease doctor for HCV-RNA test and treatment if required.
The specialists do not directly inform the GPs about the test results. This information is
provided in an electronic health system, but its availability at the individual level is limited
due to data protection. In Lithuania, extrapolated viraemic rate of 66% from the anti-HCV
positive cases is used [7]. According to this rate, 53 out of the 81 anti-HCV positive subjects
identified in our study would be HCV-RNA positive, and the prevalence of HCV-RNA
positivity would be 1.1%, the same as reported by Polaris Observatory for the Lithuanian
population [7]. More reliable data will be available when HCV testing is started at the
national level in Lithuania in May 2022.

In conclusion, our study provided new data on the HCV epidemiological situation in
Lithuania. They revealed the active participation of individuals registered with primary
health care centers in HCV screening performed by GPs. Population-based screening may
be an important tool for assessing the number of infected with HCV people and enabling
estimation of the future disease burden. The screening strategy chosen by Lithuanian health
authorities will allow the identification of the majority of HCV-infected people. Updated
epidemiologic data are necessary to support the elaboration of the national strategy for
elimination of HCV infection and achievement of the WHO targets by 2030, including
national population-based screening programs, appropriate preventive measures to reduce
the incidence of HCV infection and effective treatment of HCV infected people in the early
stage of the disease.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/v14061192/s1, Table S1: Sex-stratified and total annual age-
standardized mortality rates per 100,000 people for chronic viral hepatitis C (CHC) as the underlying
cause, unspecified liver cirrhosis and hepatocellular carcinoma with CHC as a contributory cause.
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Abstract: Background and objectives: Since 2013, highly effective direct-acting antiviral (DAA) treatment
for chronic hepatitis C (CHC) has become available, with cure rates exceeding 95%. For the choice of
optimal CHC treatment, an assessment of the hepatitis C virus (HCV) genotype (GT) and liver fibrosis
stage is necessary. Information about the distribution of these parameters among CHC patients in
Estonia, Latvia, and Lithuania (the Baltic states) and especially in Ukraine is scarce. This study was
performed to obtain epidemiologic data regarding CHC GT and fibrosis stage distribution for better
planning of resources and prioritization of patients for DAA drug treatment according to disease
severity in high-income (the Baltic states) and lower-middle-income (Ukraine) countries. Materials
and methods: The retrospective RESPOND-C study included 1451 CHC patients. Demographic and
disease information was collected from medical charts for each patient. Results: The most common
suspected mode of viral transmission was blood transfusions (17.8%), followed by intravenous
substance use (15.7%); however, in 50.9% of patients, the exact mode of transmission was not clarified.
In Ukraine (18.4%) and Estonia (26%), transmission by intravenous substance use was higher than
in Lithuania (5%) and Latvia (5.3%). Distribution of HCV GT among patients with CHC was as
follows: GT1—66.4%; GT3—28.1; and GT2—4.1%. The prevalence of GT1 was the highest in Latvia
(84%) and the lowest in Ukraine (63%, p < 0.001). Liver fibrosis stages were distributed as follows:
F0—12.2%, F1—26.3%, F2—23.5%, F3—17.1%, and F4—20.9%. Cirrhosis (F4) was more prevalent in
Lithuanian patients (30.1%) than in Estonians (8.1%, p < 0.001). Conclusions: This study contributes
to the knowledge of epidemiologic characteristics of HCV infection in the Baltic states and Ukraine.
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The data regarding the patterns of HCV GT and fibrosis stage distribution will be helpful for the
development of national strategies to control HCV infection in the era of DAA therapy.

Keywords: chronic hepatitis C; routes of infection; fibrosis stage; genotype; Baltic states; Ukraine

1. Introduction

An estimated 58 million people have chronic hepatitis C virus infection, with about
1.5 million new infections occurring per year. The highest burden of disease is in the
eastern Mediterranean region and European region, with 12 million people chronically
infected in each region [1,2]. In the Southeast Asia region and the western Pacific region,
an estimated 10 million people in each region are chronically infected. Nine million people
are chronically infected in the African region and 5 million in the region of the Americas.
In the European region of the World Health Organization (WHO), the prevalence of HCV
is higher outside the EU/EFTA countries, and many infected individuals are not aware of
their infection [3]. HCV is most commonly transmitted via the blood. Thus, intravenous
(as well as intranasal) substance users, dialysis patients, and those undergoing tattooing or
manicure and pedicure services are at risk of infection [4,5]. In rare cases, HCV can also be
transmitted vertically from a mother to a child, and the virus can also be spread through
sexual intercourse [4,5]. Of those with chronic HCV infection, the risk of cirrhosis ranges
from 15% to 30% within 20 years [6,7]. Six major genotypes of HCV have been defined,
with more than 50 subtypes described [8]. The most common subtypes found in European
countries are 1a and 1b in genotype 1 and 2a and 2b in genotype 2. These variants have
become very widely distributed over the past decades as a result of transmission through
blood transfusion and various other invasive medical procedures and by needle sharing
between intravenous substance users. They now represent the vast majority of infections
encountered clinically.

Determination of HCV genotype and liver fibrosis stage is essential to making treat-
ment decisions, as the regimens, dosing, and duration of therapy vary across the geno-
types. [9]. Access to HCV treatment is improving but remains too limited. Of the 58 million
persons living with HCV infection globally in 2019, an estimated 21% (15.2 million) knew
their diagnosis, and of those diagnosed with chronic HCV infection, around 62% (9.4 mil-
lion) persons had been treated with DAAs by the end of 2019.

The prevalence of HCV infection is relatively high in the Baltic countries. In Esto-
nia, it affects 1.5% to 2.0% of the population [10], in Latvia, 2.4% [11], and in Lithuania,
1.7% [12]. In Ukraine, official statistics or registries for HCV infection are scarce; however,
the estimated prevalence of infection is assessed as very high—3.5% [13].

In 2016, the World Health Assembly passed a resolution to eliminate viral hepatitis as
a public health threat by 2030 [14]. Safe and effective drugs, direct-acting antivirals (DAA),
are now available; however, most patients remain unaware of their infection, which may
be recognized only in the late stages when the complications have occurred. Furthermore,
the high cost of new drugs requires prioritization in their allocation. Thus, identifying
patients at high risk of dying from CHC and ensuring appropriate treatment is a healthcare
challenge, especially in lower-income countries. WHO issued new guidelines for treating
CHC based on a patient’s clinical history, as well as on the genotype of HCV [15]. WHO
now recommends that testing, care, and treatment for persons with chronic hepatitis C
infection can be provided by trained nonspecialist doctors and nurses.

Determination of HCV genotype and liver fibrosis stage is essential to making treat-
ment decisions. Individuals with advanced fibrosis are more likely to develop complications
that require urgent treatment. In addition, they require disease management interven-
tions such as hepatocellular carcinoma (HCC) screening. Clinical data regarding disease
progression and fibrosis stage distribution are limited in the Baltic states and Ukraine.
Pan-genotypic DAAs remain expensive in many high- and upper-middle-income countries.
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Proper resource planning is especially important in Ukraine, where the war has created
many challenges for the healthcare system.

This study aimed to evaluate the distribution of genotypes and stages of fibrosis
among CHC patients for better planning of healthcare resources to achieve the WHO
goal to eliminate hepatitis C infection by 2030 in the high-income Baltic countries and the
lower-middle-income country of Ukraine.

2. Materials and Methods
2.1. Study Design and Sample

This was an epidemiologic study with a retrospective and multi-center design. Centers
from different geographical regions of Ukraine, Estonia, Latvia, and Lithuania were selected
to participate in the study based on the following selection criteria: selected centers were
both inpatient and outpatient reference centers with experience in the treatment of CHC
and current access to patients with HCV infection. Centers also had to have the ability
to conduct the study following applicable legal and regulatory requirements, as well as
to perform data entry via an online electronic case report form (e-CRF). Centers had to
represent the estimated number of patients in rural or urban areas. Altogether, 15 centers
(8 in Ukraine, 1 in Latvia, 3 in Lithuania, and 3 in Estonia) were involved in the study. The
study was conducted from 28 July 2015 to 20 April 2016.

Study enrollment was planned for approximately 1450 patients (100 from Estonia, 150
from Latvia, 200 from Lithuania, and 1000 from Ukraine). Study investigators enrolled
patients until the sample had reached these predefined limits. To reduce selection bias
at the patient level, all patients with HCV infection who attended a routine visit at each
participating center within the past 6 months before study initiation were identified as
possible eligible patients for the study. Furthermore, patients had to fulfil the following
selection criteria: diagnosis of chronic HCV infection confirmed with a positive HCV-RNA
test, defined HCV GT, and age >18 years. All patients had to provide patient authorization
(consent) for the use/disclosure of data. Patients with a diagnosis of acute hepatitis C were
excluded from data collection.

In total, 1490 patients were enrolled in the study. Due to missing data, 39 (2.6%) of
patients were excluded from the study. Therefore, data from 1451 patients were analyzed
(100 from Estonia, 150 from Latvia, 201 from Lithuania, and 1000 from Ukraine).

2.2. Data Collection and Variables

Information was collected from the patient’s medical documentation on a pre-
established e-CRF at a single time point for each patient. Demographic data included
age at the time of the study, gender, geographic location (country), duration of HCV in-
fection, GT classification, alcohol consumption, and substance use. Patients were asked
about their alcohol consumption habits, which were classified as “Yes’ if they consumed
any alcoholic drink or ‘No’ if they did not. Regarding substance use, patients were clas-
sified as former drug users, active drug users, and those who had never used drugs.
Patients who failed to provide an answer about their substance or alcohol consumption
were marked as “‘Unknown’. Collected clinical data were fibrosis stage, HCC status, and
infection characteristics.

GTs were grouped as follows: GT1 (overall and separately as GT1a, GT1b, and GT1
undefined), GT2, GT3, GT4, GT5, GT6, GT other, or GT mixed.

The liver fibrosis stage was most frequently based on histology results obtained
from liver biopsy specimen analysis and/or liver stiffness measurement by transient
elastography (TE) using a FibroScan® model 402 with an M probe (Echosens, Paris, France).
According to the manufacturer’s recommendations, only TE results obtained with 10 valid
measurements and a success rate of at least 60% (with <30% interquartile range) were
considered reliable. Fibrosis stages were categorized using the METAVIR scoring system
as follows: FO—no fibrosis; F1—portal fibrosis without septa; F2—portal fibrosis with few
septa; F3—numerous septa without cirrhosis; and F4—cirrhosis.

169



Medicina 2023, 59, 1577

4of11

In this study, the following self-reported modes of infections were assessed: unsafe
injection (e.g., substance use and needle stick injury), blood transfusion, hemodialysis,
organ transplantation, dental procedures, other invasive procedures (e.g., tattooing/body
piercing), unknown, and other.

As HCV infection shares a similar mode of transmission with other viruses, patients
were also categorized according to their co-infection status with human immunodeficiency
virus (HIV) infection.

2.3. Data Analysis

The categorical variables were presented as proportions and compared using an 2 test
and Z-test with Bonferroni correction. The Bonferroni-corrected alpha level was set at 0.008
when proportions between 4 countries were compared using the Z-test (0.05/6 pairwise
comparisons). Statistical analysis was performed using SAS 9.2 for Windows (SAS Institute,
Cary, NC, USA).

2.4. Ethical Statement

All subjects gave their informed consent for inclusion before they participated in
the study. The study was conducted in accordance with the Declaration of Helsinki, and
approval to conduct the study was issued by the Ethics Committee of Latvia, protocol N
19-A/15 on 6 August 2015, the Lithuanian Bioethics Committee, protocol NL-15-07/1, and
the Tallinn Medical Researches Ethics Committee, protocol N 1139, on 17 September 2015.
In Ukraine, the legislation does not require ethical approval for noninterventional studies.

3. Results
3.1. Demographics and General Characteristics

The study population consisted of 845 (58.2%) men and 606 (41.8%) women. The
mean age of patients was 43.9 (SD 11.7) years (range from 18.0 to 82.0 years). The general
characteristics of the study population are shown in Table 1.

Table 1. General characteristics of the study participants.

Ukraine Estonia Latvia Lithuania Total
Characteristics (N =1000) (N =100) (N =150) (N =201) (N =1451) p-Value
n % n % n % n % n %
Male 613 61.3 59 59.0 69 46.0 104 51.7 845 58.2 0.001
Female 387 38.7 41 41.0 81 54.0 97 48.3 606 41.8 <0
Drug abuse
Former drug user 171 171 24 24.0 11 7.3 10 5.0 216 14.9
Active drug user 20 2.0 0 0.0 0 0.0 1 0.5 21 15 <0.001
Never used 772 77.2 70 70.0 137 91.4 188 93.5 1167 80.4
Unknown 37 3.7 6 6.0 2 13 2 1.0 47 32
Alcohol consumption
Yes 175 175 19 19.0 5 3.4 30 149 229 15.8 0.001
No 757 75.7 67 67.0 143 95.3 170 84.6 1137 783 <0
Unknown 68 6.8 14 14.0 2 13 1 0.5 85 59
Suspected mode of
infection
Intravenous drug use 184 18.4 26 26.0 8 53 10 5.0 228 157 0.001
Blood transfusion 156 15.6 21 21.0 28 18.7 53 26.4 258 17.8 <0
Dental procedures 172 17.2 2 2.0 51 34.0 2 1.0 227 15.6
Unknown 488 488 51 51.0 63 42.0 136 67.6 738 50.9
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Table 1. Cont.

Ukraine Estonia Latvia Lithuania Total
Characteristics (N =1000) (N =100) (N =150) (N =201) (N =1451) p-Value
n % n % n % n % n %
Duration of HCV
infection
>0and <3 years 40 410 22 20 50 334 78 388 560 387
>3 and <5 years 211 212 19 190 17 113 32 159 279 192 <0001
>5and <10 years 270 270 26 260 44 293 52 259 392 27.0
>10 years 108 108 33 330 39 260 39 194 219 151
Fibrosis stage
FO 122 166 6 69 12 85 1 05 141 122
F1 178 244 37 425 58 408 31 161 304 263
R2 171 233 24 276 21 148 55 284 271 235 <0.001
F3 13 154 13 149 24 169 48 249 198 171
F4 (cirrhosis) 149 203 7 8.1 27 190 58 301 241 209
Total 73 100 & 100 142 100 193 100 1155 100
HIV and/or HBV
co-infection status
Yes 125 125 24 240 0 0.0 0 00 149 103 0.001
No 875 875 76 760 150 100 201 100 1302 897
HCC status
Yes 4 04 1 1.0 3 20 4 20 12 08
No 842 842 & 820 120 800 187 930 1231 849 <0.001
Unknown 154 154 17 170 27 180 10 50 208 143

Abbreviations: HCC, hepatocellular carcinoma; HCV, hepatitis C virus.

Substance abuse was uncommon among study participants. There were 20 (2%)
active drug users in Ukraine and 1 (0.5%) in Lithuania. The highest proportion of former
drug users was found in Estonia (24%) and Ukraine (17.1%). The prevalence of alcohol
consumption varied from 3.4% in Latvia to 19% in Estonia. The suspected mode of infection
differed between countries. In Lithuania, the main route of HCV transmission was blood
transfusion (26.4%). Intravenous substance use was most frequently recorded in Estonia
(26%) and Ukraine (18.4%). Even 34% of Latvian patients were suspected of being infected
via dental procedures. The route of transmission was not defined in 738 (50.9%) patients.

The highest proportion of patients with a disease duration of 10 years and more was
in Estonia (33%). In all countries except Estonia, the duration of disease in most patients
was up to 3 years. HIV and/or HBV co-infection was identified in 125 (12.5%) patients in
Ukraine and 24 (24%) in Estonia.

Overall, comorbidities were reported in 30.7% of patients (445/1451). Other liver
diseases accounted for 55.5% of all comorbidities (208/445 patients), and they were the
most frequent conditions in every country. Other chronic infectious diseases made up 16.3%
of comorbidities (61/445) and 11.5% of diseases of the circulatory system (43 /445) (data are
not shown).

In all countries except Lithuania, the highest proportion of patients had an F1 stage of
liver fibrosis. Almost one-third (30.1%) of Lithuanian patients were diagnosed with liver
cirrhosis (F4). HCC was found in 4 (0.4%) patients in Ukraine and 8 (1.8%) patients in the
Baltic countries.

3.2. Genotype Distribution

As shown in Table 2, the overall pattern of HCV GT distribution was similar among all
studied countries. In general, GT1 was most common, accounting for 963 of all infections
(66.4%), followed by GT3 (1 = 408; 28.1%). Only small percentages of GT2, mixed GT, or
GTs not further classified were reported (Table 2). GTs 4, 5, and 6 were not identified among
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the study participants. Subtype 1b accounted for 76.4% (765/963) of all GT1 infections and
94.3% (765/811) of all subtype-defined GT1 infections.

Table 2. HCV genotype distribution according to geographic location.

Country

Genotypes

All Subtypes,

GT1

n (%)

GT1 Subtype *

Other Mixed
GT2, GT3,
. ((13}11 4 GT1a, GT1b, 1 (%) 1 (%) than C;Tl—e, G"Es, p-Value
Sy mew 1 (%) (%) (%)
o

Ukraine
n=1000
Latvia
n =150
Lithuania
n =201
Estonia
n =100

630
(63.0%)
126
(84.0%)
140
(69.7%)
67
(67.0%)

88 19 523 45 317 2 6
(14.0%) (3.0%) (83.0%) (4.5%) (31.7%) (0.2%) (0.6%)
51 1 74 2 21 1
(40.5%) (0.8%) (58.7%) (1.3%) (14.0%) 0 (0.7%)
13 23 104 10 45 6
(9.3%) (16.4%) (74.3%) (5.0%) (22.3%) 0 (3%)

3 64 3 25 5
0 (4.5%) (95.5%) (3.0%) (25.0%) (5.0%)

<0.001

0

Total
n =1451

963
(66.4%)

152 46 765 60 408 2 18
(15.8%) (4.8%) (79.4%) (4.1%) (28.1%) (0.1%) (1.3%)

Abbreviations: GT, genotype; HCV, hepatitis C virus. * Percentages of subtypes within GT1 are shown.

Despite the predominance of GT1 in all studied countries, some regional differences
in GT distribution have been found (Table 2). The highest proportion of GT1 was observed
in Latvia—84% (p < 0.001 vs. Ukraine; p = 0.001 vs. Lithuania and p = 0.002 vs. Estonia). At
the same time, the proportion of GT3 in Latvia was the lowest—14% (p < 0.001 vs. Ukraine,
p = 0.040 vs. Lithuania and p = 0.034 vs. Estonia).

Some variations in GT predominance were identified, depending on disease charac-
teristics. GT1 was detected more frequently in those >50 years of age (74.5% vs. 62.3%,
p <0.01), but GT3 was found more often for those aged < 50 years (32.9% vs. 18.0%,
p<0.01).

GT distribution differed by fibrosis stages (Table 3). The prevalence of GTs was
compared in two groups of patients—those with mild liver disease (FO-F1) and those with
more advanced disease (F2-F4). The proportion of GT1 among F2-F4 patients (71.8%;
510/710) was significantly higher than in the FO-F1 group (63.1%; 281/445; p = 0.002). The
proportion of GT2 among F2-F4 patients was significantly lower than in the FO-F1 group
(2.4% (17/710) vs. 6.3% (28/445), respectively; p = 0.002). GT3 was found equally often in
both groups (24.4% and 29.2%, respectively).

GT1 was determined more often among patients with than without HIV co-infection
(47.7% and 68.5%, respectively; p < 0.001) (Table 3). The prevalence of GT1 and GT3 differed
between intravenous substance users and those who assumed blood transfusion was the
mode of infection. GT1 was found in 44.3% of intravenous substance users and in 81.4%
of patients suspected of being infected through blood transfusion (p < 0.001). Meanwhile,
GT3 prevalence in intravenous substance users was much higher than in those probably
infected through blood transfusion (50.9% and 14.0%, respectively, p < 0.001).

Table 3. HCV genotype distribution according to patient characteristics.

Characteristic

Genotypes

GT1, GT2, GT3, Other Than Mixed GTs,

1 %) %) 1 %) GT1-6, 1 (%) (%) p-Value

Fibrosis stage

F4 (cirrhosis)

92 (65.2%) 6 (4.3%) 42 (29.8%) 0 1(0.7%)
189 (62.2%) 22 (7.2%) 88 (29.0%) 1(0.3%) 4(1.3%)
194 (71.6%) 9 (3.3%) 63 (23.3%) 0 5 (1.8%) 0.038
147 (74.3%) 2 (1.0%) 47 (23.7%) 0 2 (1.0%)
169 (70.2%) 6 (2.5%) 63 (26.1%) 0 3 (1.2%)
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Genotypes
Characteristic GT1, GT2, GT3, OtherThan  Mixed GTs, Value
n (%) n (%) n (%) GT1-6, n (%) n (%) P
HIV Co-infection status
Yes 71 (47.7%) 3 (2.0%) 70 (47.0%) 0 5 (3.3%) 0001
No 892 (68.5%) 57 (4.3%) 338 (26.0%) 2(0.2%) 13 (1.0%) <0
Suspected mode of
infection
Intravenous drug use 101 (44.3%) 5(2.2%) 116 (50.9%) 0 6 (2.6%)
Blood transfusion 210 (81.4%) 12 (4.6%) 36 (14.0%) 0 0
Invasive healthcare mode * 172 (69.4%) 6 (2.4%) 69 (27.8%) 0 1 (0.4%) <0.001
Other 206 (68.0%) 16 (5.3%) 77 (25.4%) 1 (0.3%) 3 (1.0%)
Unknown 274 (66.2%) 21 (5.1%) 110 (26.6%) 1(0.2%) 8 (1.9%)

Abbreviations: GT, genotype; HCV, hepatitis C virus. * Invasive healthcare mode includes dental procedures,
organ transplantation, and needle stick injuries.

4. Discussion

A better knowledge of HCV infection epidemiology in a particular country, including
the distribution of the various GTs, may substantially contribute to the effective prevention
and treatment of CHC by focusing on people at risk of infection. This study was one of the
first to describe the current epidemiologic features of HCV infection in the Baltic countries
and Ukraine.

Our study demonstrated that the distribution of the suspected modes of infection
varied between countries. The traditional routes of HCV transmission have changed
over the last decades. The introduction of screening assays in 1990 reduced the risk of
transmitting HCV via blood transfusions [16]. In our study, blood transfusion was reported
as the suspected road of infection by 17.8% of patients, more often in Lithuania. Tatrogenic
transmission of HCV because of surgical interventions or dental treatment also declined
globally [17]. According to our data, only in Latvia were dental procedures recorded as
the suspected mode of infection for every third patient. Strict adherence to standard safety
procedures is required to prevent iatrogenic transmission of HCV [18].

Intravenous substance use is an important risk factor for transmission of HCV [19,20].
The majority of new infections are related to illicit substance use [20]. This is of particularly
high concern, as a large number of active drug users are younger than 25 years. More people
who inject drugs had HCV than HIV infection [19]. Our study found the highest proportion
of former drug users in Estonia and Ukraine. Effective preventive strategies, substance
abuse treatment, and access to sterile injection equipment may help to reduce the prevalence
of HCV infection among substance users; however, the evidence suggests the suboptimal
level of implementation of preventive programs in Eastern European countries [21].

HCYV infection contributes to liver cirrhosis and HCC [6,22]. Due to the asymptomatic
nature of HCV infection, the majority of patients are not aware of when they have been
infected [23]. HCV infection is frequently diagnosed when it becomes chronic and end-
stage liver diseases occur. Our data revealed that every third patient in Lithuania and
every fifth in Ukraine and Latvia were diagnosed with liver cirrhosis. HCC was found in
12 (0.8%) patients, more in the Baltic countries than in Ukraine. However, even 14.3% of
patients were not screened for cancers.

Our study found that the distribution of HCV genotypes in Estonia, Latvia, Lithuania,
and Ukraine is similar to in Western countries [8]. Several studies analyzed the role of HCV
genotypes in the prediction of liver disease progression and found that HCV genotype 1b
increased the risk of hepatocellular carcinoma [24,25]. Our data demonstrated the high
prevalence of GT1 HCV (66.4%) in the Baltic countries and Ukraine. Subtype 1b dominated
among all GT1 infections. The distribution of HCV genotypes in our study was consistent
with previously reported data from Estonia, Latvia, Lithuania, and Ukraine [26]. The
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proportion of GT1 was higher in patients from Latvia and older patients in all countries.
Previous studies also found that genotype distribution is related to age [27,28]. GT1 was
more frequently observed in older age groups. Our data revealed a higher prevalence
of GT1 in patients with more advanced liver fibrosis stages. These findings appear to
be consistent with previous observations that showed an association between the HCV
GT and the risk of end-stage liver diseases [24,29]. On the contrary, some other studies
demonstrated that GT3 is associated with a higher rate of hepatic steatosis and more
rapid progression of liver fibrosis compared to infection with other HCV GTs [30,31]. An
increased risk of HCC among GT3-infected individuals than among those with other GTs
was reported in the USA and Korea [32,33]. We were not able to analyze the association
between HCC and GTs because of the very low number of patients with HCC.

The outcome of a patient depends on an appropriate treatment regimen, which is
determined by various factors, including GT. The introduction of DAA has increased the
efficacy of HCV infection treatment; however, the GT3 infection showed a lower response
compared to other GTs, particularly in treatment-experienced patients and those with
liver cirrhosis [34]. The European Association for the Study of the Liver recommends
assessment of liver disease severity and HCV genotype determination before therapy.
Pan-genotypic HCV drug regimens can be used to treat individuals without identifying
their HCV genotype and subtype; however, identifying certain genotypes may be required
where drug pricing dictates genotype-specific treatment and, also, to optimize treatment
regimens [35].

The availability of DAA and treatment with their combinations can cure the majority
of HCV-infected patients; however, a high proportion of them remain still undiagnosed and
are at risk of developing cirrhosis and HCC [1,2]. In addition, some limitations in access to
treatment still exist in the countries, particularly in those with lower income [36]. The war
has created many challenges for Ukraine’s healthcare system, including infection control.
Due to the difficult conditions, especially in a war zone, the possibility of contracting HCV
and other blood-borne infections increases. Therefore, the prevalence of those diseases
may increase in the future. As a result of the war, the reduction in healthcare resources in
Ukraine has created an urgent need to develop a system for the prioritization of patients
for DAA treatment. A greater risk of HCV transmission and lack of healthcare resources
may have a negative effect on the elimination efforts of HCV infection.

Our study provided new data on the HCV epidemiological situation in the Baltic
countries and Ukraine; however, several limitations of the study also should be mentioned.
The study design was cross-sectional; therefore, causal links cannot be established. The
sample sizes were relatively small, especially in the Baltic countries. A larger sample was
studied in Ukraine because of a particular lack of data on the epidemiological situation
of HCV in the country. Finally, quite a large proportion of the medical records lacked
information on some of the variables analyzed.

5. Conclusions

This study contributes to the knowledge of epidemiologic characteristics of HCV
infection in the Baltic states and Ukraine. The data regarding the patterns of HCV GT
and fibrosis stage distribution will be helpful for the development of national strategies
to control HCV infection in the era of DAA therapy. The national programs for HCV
elimination, which include unlimited access to effective treatment regimes, nationwide
screening programs to diagnose hidden cases of HCV infection in the population, and
appropriate preventive measures to reduce the incidence of HCV infection, are urgently
needed to achieve the WHO target for HCV elimination by 2030.
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Abstract

Background The World Health Organization (WHO) has outlined a set of targets to achieve eliminating hepatitis
Cby 2030. In May 2022, Lithuanian health authorities initiated a hepatitis C virus (HCV) screening program to start
working towards elimination. In the program, bonus was given to general practitioners (GPs) to promote and conduct
anti-HCV tests for two situations: (1) one time testing for individuals born in 1945-1994 and (2) annual HCV testing for
persons who inject drugs or are living with human immunodeficiency virus (HIV) regardless of age. This study aimed
to model the current viral hepatitis C epidemiological status in Lithuania and to outline the requirements for WHO
elimination targets using the first-year HCV screening results.

Methods Individuals were invited to participate in the anti-HCV screening by GPs during routine visits. Patients

who tested positive were then referred to a gastroenterologist or infectious disease doctor for further confirmatory
testing. If a patient received a positive RNA test and a fibrosis staging result of > F2, the doctor prescribed direct-
acting antivirals. Information on the patients screened, diagnosed, and treated was obtained from the National Health
Insurance Fund. The Markov disease progression model, developed by the CDA Foundation, was used to evaluate the
screening program results and HCV elimination progress in Lithuania.

Results Between May 2022 and April 2023, 790,070 individuals underwent anti-HCV testing, with 11,943 individuals
(1.5%) receiving positive results. Anti-HCV seroprevalence was found to be higher among males than females, 1.9%
and 1.2%, respectively. Within the risk population tested, 2087 (31.1%) seropositive individuals were identified.
When comparing the screening program results to WHO elimination targets through modelling, 2180 patients still
need to be treated annually until 2030, along with expanding fibrosis restrictions. If an elimination approach was
implemented, 1000 new infections would be prevented, while saving 150 lives and averting 90 decompensated
cirrhosis cases and 110 hepatocellular carcinoma cases.

Conclusions During the first year of the Lithuanian screening program, GPs were able to screen 44% of the target

population. However, the country will not meet elimination targets as it currently stands without increasing treatment
levels and lifting fibrosis restrictions.
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Background

Viral hepatitis C (HCV) infections are a significant global
public health challenge, affecting approximately 1% of the
world’s population [1]. Currently, there is no vaccine to
prevent the transmission of HCV. An estimated 5 million
Europeans are chronically infected, with prevalence rates
of HCV infection varying significantly among different
European Union countries [2]. Furthermore, chronic
hepatitis C is one of the leading contributors to liver dis-
ease-related death due to serious complications, such as
liver cirrhosis and hepatocellular carcinoma [3, 4].

In 2016, the World Health Organization (WHO) set
an ambitious goal to eliminate hepatitis C as a public
health threat by 2030, targeting an 80% reduction in new
chronic infections, a 65% reduction in mortality associ-
ated with HCV infection, an increase to 90% of diag-
nosed and 80% of patients treated in comparison to 2015
data [5]. With the introduction of direct-acting antivi-
rals (DAAs), a comprehensive treatment regimen, the
WHO elimination targets are achievable. These medi-
cations demonstrate high sustained virologic response
rates (SVR about 98%), have fewer side effects, and offer
simplified regimens compared to interferon-based thera-
pies [6, 7]. With DAAs, patients can initiate treatment at
earlier disease stages, which allows for the potential to
improve clinical outcomes and minimize viral transmis-
sion. When HCV patients initiate treatment earlier in the
course of the disease, some studies have demonstrated its
cost-effectiveness compared to delaying treatment initia-
tion until the disease reaches more advanced stages [8, 9].
However, globally, a significant number of infected indi-
viduals remain undiagnosed, placing them at high risk of
developing cirrhosis and hepatocellular carcinoma. It has
been estimated that only 36% of Europeans with viraemic
HCYV infection had received a diagnosis [10]. Underdiag-
nosis of HCV patients highlights the crucial role screen-
ing programs play in identifying asymptomatic infected
individuals before advanced complications may arise.

When implementing a screening program, countries
have the option to adopt various strategies, such as uni-
versal screening of the entire population or targeted
screening for specific populations considered to be at risk
for contracting HCV. There is a continuing debate as to
which of these strategies is more cost-effective [11-14].
Most European countries have implemented targeted
screenings, in hopes to move towards achieving HCV
elimination by 2030 [2]. Meanwhile, Iceland and Georgia
have adopted a mass screening approach to diagnose and
treat HCV infected individuals within their countries [15,
16].

Reliable epidemiological data are essential to support
the development of a national screening strategy. At the
conception of the national screening program, Lithuania
did not have sufficient representative data for the preva-
lence of HCV infection to fully understand the epide-
miological situation within the country. The first attempt
to assess the prevalence of anti-HCV in the Lithuanian
population was made in 2011 when a study outlined a
prevalence of 2.78% in 1528 adults from 5 cities of the
country [17]. To expand upon this effort, in 2020-2022,
a pilot study was carried out in a primary healthcare cen-
tre in Klaipéda, aiming to assess the seroprevalence of
HCYV antibodies (anti-HCV) and to evaluate the possibil-
ity of a HCV screening program in a primary healthcare
setting in Lithuania [18]. After screening 4867 individu-
als, an anti-HCV seroprevalence of 1.7% was observed.
The majority (97.5%) of identified anti-HCV-positive
cases occurred among adults born between 1945 and
1994. Individuals who underwent blood transfusions
or donated blood before 1993, those with tattoos, illicit
injection drug users, and former prisoners showed higher
anti-HCV seroprevalence. This study helped demonstrate
how individuals would participate in a screening program
conducted by GPs in similar settings across the country
[18]. This framework further became the basis for creat-
ing a national screening program.

National HCV screening started on May 5, 2022, when
the order of the Minister of Health was issued. A spe-
cial bonus was given to GPs to promote and conduct
anti-HCV serological tests for two specific groups: (1)
once in the lifetime testing for individuals born between
1945 and 1994 and (2) annual HCV testing for the risk
group, which includes persons who inject drugs (PWID)
or individuals living with human immunodeficiency virus
(HIV), regardless of age. Such an initiative was one of the
first in Central and Eastern Europe.

All primary healthcare centres throughout the country
participated in the screening. Individuals were invited to
be screened during their routine visits with their GPs.
The screening involved a serum blood test to detect the
presence of HCV antibodies. Enzyme-linked immuno-
sorbent assay (ELISA) was used to detect HCV antibod-
ies from a blood serum test. For providers to collect their
bonus (14.30 Euros in 2022 and 15.44 Euros in 2023 for
every tested person), information on the number of tests
performed was included in an approved statistical form,
which was submitted to the National Health Insurance
Fund.

Individuals who received positive test results were sub-
sequently referred to either a gastroenterologist or an
infectious disease doctor, where the patients received
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confirmatory HCV ribonucleic acid (RNA) testing. If
a positive RNA result was received, patients under-
went liver fibrosis staging using transient elastography
(FibroScan). For treatment, according to the existing
guidelines, the doctor can prescribe DAA treatment if
the determined liver fibrosis stage is F2 or higher. In this
program, diagnostic and treatment services were pro-
vided free of charge.

With the data collected from the screening program,
this study aimed to model the current viral hepatitis C
epidemiological status in Lithuania and to outline the
required interventions needed to reach WHO elimina-
tion targets.

Methods

HCV screening data

Data aggregated by sex and ten-year age groups regard-
ing screened and seropositive individuals in the birth
cohort and risk group (PWID or individuals living with
HIV), were received from the National Health Insur-
ance Fund. Anti-HCV seroprevalence was assessed as the
number of individuals with positive test results divided
by the number of all screened individuals. The propor-
tion of anti-HCV seropositive individuals in different sex
and age groups was compared using a x> test, Z-test with
Bonferroni correction for multiple comparisons and a
Fisher Exact test. Data analysis was performed using the
statistical package IBM SPSS Statistics for Windows, Ver-
sion 27.0 (IBM Corp.: Armonk, NY, USA, released 2020).

Disease burden model

A previously published Markov disease progression
model in Microsoft Excel® (Microsoft Corporation) was
utilized to evaluate the number of HCV infections within
the country with the application of Lithuania-specific
epidemiological inputs [19]. The model followed HCV
disease progression from acute infection to chronic

Table 1 HCV disease burden model input parameters

Parameter Input  Year of Source
estimate
Anti-HCV prevalence  1.51%  2022-2023  First-year screening data
Anti-HCV prevalence  120%  2022-2023  First-year screening data
low
Anti-HCV prevalence  1.90%  2022-2023  First-year screening data
high
Newly viraemic 11,769  2022-2023 Calculated from screen-
diagnosed ing data
Number treated 5269 2022-2023 National Health Insur-
ance Fund [21]
Viraemic rate 582%  2022-2023 Calculated from the
data of pilot study in
Klaipeda [18]
Liver transplants 32 2022 Lithuanian National

Transplant Bureau [22]
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infection through end-stage liver disease, liver-related
mortality, background mortality, or eventual cure. For
each disease stage, the model estimated the number of
annual new (incident) cases by taking the product of the
prevalent population partitioned by sex and one-year
age group by annual progression rates from the earlier
disease state. The model also considered all-cause mor-
tality based on Lithuania-specific demographic data.
The population data, mortality rates, and birth rates for
Lithuania were obtained from the United Nations World
Population Prospects 2022 database, with the data being
separated by sex and five-year age groups from 1950 to
2030 [20]. A probabilistic sensitivity analysis (PSA) was
used to generate 95% uncertainty intervals (Uls) on mod-
elled outputs with Crystal Ball (version 11.1.2.3.500), an
Excel add-in by Oracle, with 1000 Monte Carlo simula-
tions to account for the assumed uncertain value within
this study: inputted prevalence. It was assumed that the
prevalence had a beta-PERT distribution.

Epidemiological inputs

The country-specific inputs included viraemic prevalence
by age and sex, treatment, and diagnosis data (Table 1).
These data were originally collected through the Polaris
Observatory through annual surveys. With the initiation
of the HCV screening program, input data was updated
with the screening results. The screening program data
provided the number of anti-HCV cases since the begin-
ning of the program, along with the viraemic rate. These
data were further adjusted to represent the Lithuanian
population and further modelled to estimate the number
of HCV RNA-positive cases within the country starting
in 1950 through 2030.

From the HCV screening program, an anti-HCV
prevalence estimate of 1.51% was obtained and applied
to the entire population in the country to calculate the
population-weighted prevalence. Viraemic prevalence by
age and sex was also calculated by adjusting the screen-
ing program’s anti-HCV data for the total population.
The annual number of treated patients was taken from
the database of the National Health Insurance Fund [21].
Liver transplant data were obtained from the database of
the Lithuanian National Transplant Bureau [22].

Scenarios

Three different scenarios were created within the model
to estimate the HCV disease burden in Lithuania before
and after the implementation of the HCV screening pro-
gram. Within these scenarios, the burden of hepatitis
within the country was examined through end-stage liver
disease outcomes: HCV-related deaths, cases of hepato-
cellular carcinoma and cases of decompensated cirrho-
sis. The scenarios used within the analysis are described
below.
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1. Standard of Care prior to 2022

This scenario looked at the status quo within Lithuania
before the implementation of any HCV elimination pro-
grams. Treatment and diagnosis levels from this time-
line are outlined in Table 2. This scenario assumed that
fibrosis restrictions were in place only allowing patients
F2 and higher access to treatment, along with restricting
treatment to patients aged 15-74.

2. National Screening Program

This scenario takes considered the implementation of the
HCV screening program starting on May 5, 2022. The
data from this program suggests an anti-HCV prevalence
of 1.51% among tested individuals. Treatment and diag-
nosis levels starting in 2022 are outlined in Table 2. This
scenario assumed that fibrosis restrictions were in place
by only allowing patients F2 and higher access to treat-
ment, along with restricting treatment to patients aged
15-74.

3. WHO Elimination
This scenario achieved HCV elimination targets set by
the WHO in Lithuania by 2030. Elimination required

increasing interventions within the country to achieve
an 80% reduction in new infections, a 65% reduction in

Table 2 Disease input parameters for the scenarios
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liver-related deaths from 2015 by 2030, 90% diagnosis
coverage, and 80% of those diagnosed treated. All fibrosis
restrictions were lifted within this scenario, and ages up
to 84 were eligible for treatment.

Results
Screening program
At the beginning of 2022, approximately 1.8 million indi-
viduals born between 1945 and 1994 resided in Lithu-
ania. Between May 5, 2022 and April 30, 2023, a total of
790,070 individuals underwent HCV antibody testing
(Table 3), with 41.8% being males and 58.2% females. This
resulted in the screening of 44% of the target population
during the first year of the program. Most of the sub-
jects examined (783,375) belonged to the birth cohort of
1945-1994. Additionally, 6695 individuals were screened
who were considered to be part of the risk group.
Positive anti-HCV test results were found in 11,943
(1.5%) individuals (Table 4). Anti-HCV seroprevalence
was higher among males than females, 1.9% and 1.2%,
respectively. The difference was noticeable across
all age groups except for the eldest individuals born
between 1945 and 1954. Among males born between
1965 and 1984, the highest anti-HCV seroprevalence
was identified. The lowest seroprevalence of anti-HCV
was among women born between 1985 and 1994.
Within the risk group, 2087 seropositive PWID
and individuals living with HIV were identified,

Scenarios 2020 2022 2023 2024 2025 2030
Treated

Standard of Care prior to 2022 930 960 960 960 960 960
Screening Program 930 1570 3700 960 960 960
WHO Elimination 930 1570 3700 2180 2180 2180
Viraemic newly diagnosed

Standard of Care prior to 2022 1520 1920 1920 1920 1920 1920
Screening Program 930 4360 7410 960 960 960
WHO Elimination 930 4360 7410 500 500 500
Liver fibrosis stage for treatment eligibility,

Standard of Care prior to 2022 >F2 >F2 >F2 >F2 >F2 >F2
Screening Program >F2 >F2 >F2 >F2 >F2 >F2
WHO Elimination >F2 >F2 F2 FO FO FO
Anti-HCV tests

Screening Program 460,250 851,380

WHO Elimination 460,250 851,380 488,370 740 270
Incident cases of chronic HCV*

Screening Program 610 580 570 560 550 500
WHO Elimination 610 580 570 520 450 160
Age limits for treatment eligibility*

Screening Program 15-74 15-74 15-74 15-74 15-74 15-74
WHO Elimination 15-74 15-74 15-74 15-84 15-84 15-84
Sustained virological response 99% 99% 99% 99% 99% 99%

*Modelled outputs
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Table 3 Number of screened individuals in 1945-1994 birth cohort and risk group by age and sex
Sex Year of birth Total
1935-1944 1945-1954 1955-1964 1965-1974 1975-1984 1985-1994 >1994
1945-1994 birth cohort
Males - 49,286 85,774 82,995 66,095 42,969 - 327,119
Females - 87,167 125,967 109,345 69,689 64,088 - 456,256
Total - 136,453 211,741 192,340 135,784 107,057 783,375
Risk group
Males 28 447 732 853 748 488 51 3347
Females 59 728 924 767 420 395 55 3348
Total 87 1175 1656 1620 1168 883 106 6695
1945-1994 birth cohort and risk group
Males 28 49,733 86,506 83,848 66,843 43,457 51 330,466
Females 59 87,895 126,891 110,112 70,109 64,483 55 459,604
Total 87 137,628 213,397 193,960 136,952 107,940 106 790,070

demonstrating an almost 30-fold higher anti-HCV
seroprevalence compared to the 1945-1994 birth
cohort, 31.1% and 1.3%, respectively (Table 4). Across
all age groups, no significant differences between
males and females were observed, except among the
youngest individuals born after 1994. In this age group,
the prevalence among males was 21.6%, while among
females, it was 5.5%.

The screening coverage correlated with the respective
sizes of the counties (Table 5). The seroprevalence of
anti-HCV ranged from 1.2 to 1.9% across ten counties,
with the highest prevalence observed in Klaipéda county.

During the first year of HCV screening, 2581
patients received treatment with DAAs. The annual
number of treated patients was more than 2-fold
higher than observed in preceding years as a result of a
larger diagnosis rate (Table 2).

Disease burden modelling scenarios

With the model taking into consideration the vari-
ous inputs observed within the screening program, an
analysis comparing different scenarios was able to be
carried out.

The Standard of Care prior to 2022 scenario esti-
mated that there would be 21,400 infections, with only
an estimated 43% (9300) being diagnosed through
2030. Of the total number of infections, only an esti-
mated 7% (960) would be treated. In 2021, an esti-
mated 90 liver-related deaths would have occurred,
along with an estimated 70 hepatocellular carcinoma
cases.

The implementation of the National Screening Pro-
gram increased the number of screens to 460,250 in
2022 and 851,380 in 2023 (Table 2). With the increase
in screening, Lithuania diagnosed 4360 patients in
2022 and 7410 patients in 2023, along with treat-
ing 1570 patients in 2022 and 3700 patients in 2023
(Table 2). With these assumptions, is the model

estimated that 20,400 (95% UI: 17,580-23,820)
viraemic infections remained in the country at the
beginning of 2022, decreasing to 18,900 (95% UI:
16,070-22,250) at the beginning of 2023. The HCV
screening program also accounts for 61% (12,500)
diagnosed through 2022, increasing to 96% (18,100)
diagnosed through 2023. A similar pattern was esti-
mated with treatment levels. Through 2022, an esti-
mated 8% (1600) of the infected population was
treated, increasing to 13% (2400) through 2023. With
the screening program unchanging after 2023, by 2030,
an estimated 12,600 viraemic infections will remain,
with 98% (12,300) of the patients being diagnosed and
4% (460) of the total infections being treated. Com-
pared to the Standard of Care prior to 2022 scenario,
cumulative outcomes from 2015 to 2030 would result
in 1 new infection avoided, 100 lives saved from liver-
related deaths, 80 new decompensated cirrhosis cases
averted, and 100 new hepatocellular carcinoma cases
averted due to the introduction of an intervention pro-
gram (Fig. 1).

WHO elimination targets were reached in Lithu-
ania with an excess of 491,760 screens by 2030, with
488,370 (95% UI: 257,820—554,740) happening in 2024
(Table 2). There would also need to be 2180 patients
treated annually starting in 2024 through 2030, with
500 patients diagnosed within the same time frame
(Table 2). To reach elimination targets, the treatment
eligibility in terms of fibrosis stage would have to be
expanded to include FO and F1 patients (Table 2). If all
these things are implemented, an estimated 4380 (95%
Ul: 2010-7190) infections will remain at the begin-
ning of 2030. Compared to the Standard of Care prior
to 2022 scenario, cumulative outcomes from 2015 to
2030 resulted in 1000 new infections avoided, 150 lives
saved from liver-related deaths, 90 new decompen-
sated cirrhosis cases averted, and 110 new hepatocel-
lular carcinoma cases averted (Fig. 1).
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Table 4 Anti-HCV seroprevalence in 1945-1994 birth cohort and risk group by age and sex

Total

Year of birth
1935-1944

Sex

1955-1964 1965-1974 1975-1984 1985-1994 >1994

1945-1954

1945-1994 birth cohort

5223 (1.6%)

1590 (1.9%) 1220 (1.8 491 (1.1%)
675 (1.0)

1334 (1.6%)

588(1.2)

Males N (%)
Females N (%)

Total N (%)

4633 (1.0)

374 (06"
865 (0.8)

1219(1.1)

1419 (1.1)

9856 (1.3)

2809 (1.5% 1895 (1.4)

2753(1.3)

946 (1.1)

1534 (

Risk group

1083 (32.3)
1004 (29.9)

2087 (31.1)

(21.6*%)

3(55)

117 (26.2) 256 (35.0) 300 (35.2) 250(334) 147 (30.1)
153(38.7)
300 (34.0)

159 (21.8)

Males N (%)
Females N (%)

Total N (%)

288(31.2) 248 (32.3) 149 (35.5)
399 (34.2)

4(6.8)
6 (6.9)

(2024) 24:1055

14(13.2)

544 (32.9) 548 (33.8)

276 (23.5)

1945-1994 birth cohort and risk group

6306 (1.9%)

11(21.6%)
3(5.5)

638 (1.5%)

1470 (2.2

705 (1.4) 1590 (1.8%) 1890 (2.3*)
1467 (1.3) 824 (1.2)

Males N (%)
Females N (%)

Total N (%)

5637(1.2)

527(0.8)
1165 (1.1

1105(1.3) 1707 (1.3)

4(6.8)
6 (6.9)

11,943 (1.5)

14(13.2)

3357 (1.7% 2294 (1.
0.02 compared with females; *P<0.001 compared with other age groups

3297 (1.5)

1810(1.3)

*P<0.001 compared with females; ** P:

Page 6 of 10

Table 5 Number of screened individuals and anti-HCV
seroprevalence in counties of Lithuania

County Number of Number of anti- Serop-
screened HCV seropositive  revalence
individuals individuals of anti-

HCV (%)

Alytus 25,708 370 14

Kaunas 182,645 2745 15

Klaipéda 94,638 1792 1.9%

Marijampolé 37,344 538 14

Panevézys 59,904 732 12

Siauliai 88,723 1277 14

Taurageé 30,083 515 17

Telsiai 37,422 460 12

Utena 27,536 444 1.6

Vilnius 205,145 3027 15

*p<0.001 compared to other counties

Discussion

Effective HCV screening programs, enhanced treat-
ment coverage with DAAs, and prevention strategies
are crucial for achieving WHO HCYV elimination tar-
gets by 2030 and addressing the challenges posed by
HCYV in Lithuania. This study analysed the results of
the HCV screening program and further used them as
inputs for estimating the disease burden in Lithuania
and developing potential scenarios to achieve WHO
elimination targets.

Our study revealed an active participation in HCV
screening. The identified anti-HCV seroprevalence of
1.5% was similar to the prevalence in the neighbour-
ing Baltic countries, with Estonia reporting 1.5-2.0%
[23] and Latvia reporting 2.4% [24]. Additionally,
comparable numbers of seropositive individuals were
found in other Central European countries [25]. The
seroprevalence of anti-HCV was consistent across all
Lithuanian counties, ranging from 1.2 to 1.9%, with the
highest prevalence observed in Klaipéda county. These
findings align with our prior pilot study conducted in a
single primary healthcare centre in Klaipéda city [18].

We observed a significantly higher seroprevalence of
anti-HCV (31.1%) among PWID and individuals living
with HIV, which is in line with the findings of other
studies [26, 27]. Furthermore, an examination of data
from a national surveillance system confirmed that
injection drug use is the most frequently documented
transmission route for acute HCV cases in Lithuania
[28]. Historically, the HCV transmission routes have
undergone notable changes in many countries [26, 27,
29]. Before screening assays became available, most
HCYV infections were iatrogenic, resulting from trans-
fusions with infected blood or unsafe invasive medical
and surgical procedures. A significant proportion of
the older HCV-infected population in Lithuania likely
acquired the infection through blood transfusions and
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Total Infected Cases (Viremic) — Lithuania
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Incidence — Decompensated Cirrhosis —
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Fig. 1 Differences between scenario outcomes. Hepatitis disease burden outcomes by scenario in Lithuania, modelled from 2015-2030: (a) Total number
of viraemic HCV infections; (b) Total number of incident cases of decompensated cirrhosis; (€) Total number of incident cases of hepatocellular carcinoma;

(d) Total number of incident cases of HCV liver-related deaths

blood donation before 1993 [18]. The majority of new
HCV infections occur among PWID, and elimination
strategies require particular focus on this population.
Consequently, the decision to include annual testing
for injection drug users in the Lithuanian screening
program appears to be a reasonable strategy. In Lithua-
nia, large outpatient clinics have mental health centres
that provide health care services to PWID. They also
refer PWID for anti-HCV testing, thereby increasing
the likelihood of identifying those who are infected.
PWID are a key risk group for HCV transmission in
this country. There are several highly effective harm
reduction interventions to prevent HCV transmission,
such as opiate substitution therapies and high cover-
age needle and syringe programs [30, 31]. However,
HCYV prevention interventions for PWID remain non-
existent in most countries, including Lithuania, and
are likely to be insufficient to prevent HCV transmis-
sion [32]. The detection and treatment of HCV, along
with the implementation of harm reduction strategies,
are necessary for achieving WHO elimination goals.
Our data revealed that only the third scenario, char-
acterized by the completion of mass screening by 2024,

expanded treatment eligibility regardless of fibro-
sis stage and a sufficient number of treated patients,
would allow Lithuania to achieve WHO elimina-
tion targets. In the coming month in 2024, Lithuania
is expected to remove treatment restrictions on the
fibrosis staging. Currently, treatment delays for HCV
patients are attributed to prolonged waiting times for
gastroenterologist or infectious disease doctor con-
sultations and testing for HCV viremia. Furthermore,
the substantial increase in the number of patients
requiring treatment has led to a shortage of DAAs in
the country, prompting health authorities to reassess
contracts with pharmaceutical suppliers. Thus, organi-
zational efforts are required to accelerate the process
and remove barriers to linkage to care and treatment
delivery [33].

Discussions are still ongoing regarding the opti-
mal HCV screening strategies, considering factors
such as effectiveness, costs, and access. Numerous
studies have evaluated potential HCV screening and
management strategies, revealing that multiple screen-
ing approaches and treatment with DAAs can be
effectively implemented across diverse populations,
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demonstrating cost-effectiveness [11-14, 34-36].
Universal screening is recommended in countries
with high HCV prevalence. Only a limited number of
countries have adopted this screening approach, with
Egypt as an example, where over 50 million people
have undergone HCV screening and several million
have received treatment [36]. In Iceland, a nation-
wide program for the treatment of all patients infected
with HCV was launched, providing universal access
to DAA. The focus was on identifying and treating
individuals at high risk of transmitting HCV, specifi-
cally PWID and prison inmates. Additionally, harm
reduction initiatives, such as the distribution of ster-
ile needles and syringes, were implemented [15]. In
2015, Georgia, having an anti-HCV prevalence of 5.4%,
launched a national HCV elimination program. The
program introduced comprehensive testing, treatment,
and prevention measures targeting the general popula-
tion and PWID. Over the time period of six years, the
HCYV elimination program has demonstrated remark-
able cost-effectiveness, successfully reducing preva-
lence and incidence by more than half [16].

Effective HCV screening strategies play a crucial role in
global initiatives for early detection, treatment, and pre-
venting the spread of HCV. It is essential to tailor these
strategies to specific populations to optimize the impact
of screening programs. Further country-specific stud-
ies are needed to assess the cost-effectiveness of HCV
screening programs and provide evidence for informed
policy decisions aimed at achieving HCV elimination.

This study has several limitations that need to be
acknowledged. The screening program lacks an informa-
tion system that would allow tracking of an individual
from the anti-HCV testing to treatment outcomes. Dif-
ferent sources of information from primary health cen-
tres, laboratories and hospitals are difficult to merge.

The modelling used within this study also carries limi-
tations that are innate in mathematical modelling and
have been previously described [1, 19]. The greatest limi-
tation within modelling is the availability and quality of
data used which can greatly impact the outputs of the
model. As prevalence is the only uncertain value assumed
within this study, the use of uncertainty intervals can
help address the weakness it creates. The use of empirical
national data also helps minimize its effects. Yet, this still
may not capture all the sources of bias modelling is prone
too, including selection bias, sampling bias and measure-
ment bias. This model further does not take into consid-
eration coinfections or comorbidities.

Conclusions

This study reveals an active engagement of individu-
als registered with primary healthcare centres in HCV
screening conducted by their GPs. The screening
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strategy endorsed by Lithuanian health authorities
shows potential for identification of the majority of
HCV-infected individuals in the country. However, it
is crucial to increase the number of patients under-
going treatment. Scenario modelling confirms that
expanded treatment eligibility irrespective of fibro-
sis stage and increased treatment would facilitate the
achievement of WHO HCV elimination targets in
Lithuania by 2030.
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10.

I1.

PRIEDAI

1 priedas
KAUNO MIESTO GYVENTOJU TYRIMO ANKETA

Lytis: vyras - 1; moteris — 2

Seiminé padétis: vedes (istekéjusi) — 1; viengungis (netekéjusi) — 2;
i8siskyres (usi) —3; naslys (¢) — 4; gyvename kartu nesusituoke — 5

ISsilavinimas: pradinis (3-4 kl.) — 1; nebaigtas vidurinis (pagrindiné ar profesiné
m-kla be vidurinés m-klos atestato) — 2; vidurinis (viduriné ar profesiné¢ m-kla
su vidurinés m-klos atestatu) — 3; aukstesnysis (technikumas, aukstesnioji
mokykla) — 4; aukstasis (kolegija) — 5; universitetinis — 6

Kur augote vaikystéje? mieste — 1; kaime —2

Keliy asmeny Seimoje augote (iskaitant Jus)? ..................ccccoooeeienn

Ar namuose, kuriuose augote, buvo karstas vanduo? taip — l;ne —2

IS kur gaudavote geriamajj vandenj augdami? IS vandentiekio (¢iaupo) — 1;
i$ Sulinio — 2; kita (jrasyti) — 3

Ar Jiis buvote tirtas dél skrandZio bakterijos Helicobacter pylori? ne — 1; taip,
bet nenustatyta — 2; taip, bakterija nustatyta — 3; nezinau — 4 ................. [ 1]

Jeigu Jums buvo nustatyta Helicobacter pylori bakterija, ar naudojote vaistus,
skirtus bakterijos iSnaikinimui? ne — 1; taip — 2; nezinau — 3.

Jei vartojote, pries kiek laiko?........................... 1001113 IR UPRURUPRN [ T]

Ar Jiis sirgote Siomis ligomis? ne — 1; taip — 2

Gastritu (skrandzio uzdegimu)
Opalige
SkrandZio véziu
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2 priedas

H. pylori ANTIKUNU PAPLITIMO TARP LIETUVOS SVEIKATOS
MOKSLU UNIVERSITETO STUDENTU ANKETA

Lytis: Vyras 0  Moteris O
AMZIUS: oo mety

Ar Jiis anksciau buvote tirtas dél skrandZio bakterijos Helicobacter pylori?
Netirtas — 1; Tirtas, bakterija nustatyta (infekuotas) — 2; Tirtas, bet bakterija nenustatyta

(neinfekuotas) — 3

Jeigu Jums buvo nustatyta Helicobacter pylori bakterija, ar Jus vartojote vaistus, skir-
tus bakterijos iSnaikinimui? Taip — 1; Ne — 2; Nezinau — 3

Jei taip, pries kiek laiko juos vartojote? Per pastaruosius 6 ménesius — 1; Anks¢iau nei
per pastaruosius 6 ménesius — 2

Kur giméte ir augote iki 16 mety? Mieste — 1; Kaime — 2
Keliy asmeny Seimoje augote (iskaitant Jus)? .............cccoovveviiiieciniiniiiee e,

Ar namuose, kuriuose augote, buvo vandentiekio tiekiamas karstas vanduo? Taip — 1 ;
Ne -2

IS kur gaudavote geriamajj vandenj augdami? I§ vandentiekio (¢iaupo) — 1; I8 Sulinio —
2; ¢) kita (JraSyti)...cceecreeeeveeeeeieeeeee e

Kaip Jis vertinate dabartine savo sveikata? labai gera — 1; gera — 2; vidutiné — 3;
bloga — 4; labai bloga — 5

Ar Jiis sergate (sirgote) gastritu (skrandzio uzdegimu)? Taip — 1; Ne — 2; Nezinau — 3

Ar Jiis sergate (sirgote) skrandzio ir dvylikapir§tés Zarnos opalige? Taip — 1; Ne — 2;
Nezinau — 3

Ar serga (sirgo) Juisy pirmos eilés giminés (tévas, motina, brolis, sesuo) skrandzio
véziu ? Taip — 1; Ne — 2; Nezinau— 3

Ar serga (sirgo) Jiisy pirmos eilés giminés (tévas, motina, brolis, sesuo) skrandZio ir
dvylikapirstés Zarnos opalige? Taip — 1; Ne — 2; Nezinau — 3

Ar sergate kitomis ligomis? Taip — 1 Ne —2

Ar praeity 4 savai¢iy metu pastoviai vartojote kokius nors vaistus? Taip — 1 Ne — 2
Jei galite, nurodykite kokius: ...........c.........
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Kaip daZnai vartojate alkoholj? nevartoju — 1; 1-2 kartus per metus — 2; 1 - 2 kartus per
ménesj — 3; 1-2 kartus per savait¢ — 4; dazniau — 5

Ar riukote? Taip — 1; Ne —2
Jei rikote, kiek cigare€iy per parg: ...........ocenn..

Kiek karty per dieng plaunate rankas (apytiksliai)? [raSykite ....................

Ar esate géres nevirinta vandenj i§ vandens telkiniy (Saltinis / upé / eZeras / jura /
tvenkinys / Sulinys ) ? Taip — 1;Taip, taciau tik mazg kiekj (pvz.: netycCia gurksteléjus) — 2;
Ne-3

Ar reguliariai (3-5 kartai per diena, vienodais laiko intervalais) maitinatés? Taip, regu-
liariai — 1; Dazniausiai reguliariai — 2; DaZniausiai nereguliariai — 3; Nereguliariai — 4

Ar daZnai vartojate rieby maista? Taip, kasdien — 1; Vartoju, ta¢iau ne kasdien — 2; Var-
toju retai — 3; Nevartoju — 4

Ar vartojate gazuotus gérimus? Taip, kasdien (bent po 330ml gazuoty gérimy) — 1; Taip,
taCiau ne kasdien — 2; Vartoju retai — 3; Nevartoju — 4

Ar galite vartoti pieng (nerauginta) ir jo produktus? Taip — 1; Negaliu, nes atsiranda
dispepsijos simptomai — 2; Vartoju nedaug, nes atsiranda dispepsijos simptomai — 3; Nevar-
toju, nes nemeégstu — 4

Kaip Jiis jvertintuméte savo gyvenimo kokybe? Labai gera — 1; gera — 2; nei gera, nei
prasta — 3; prasta — 4; labai prasta — 5

Prasome paZyméti prie Kiekvieno i$ penkiy teiginiy geriausiai Jums tinkantj atsakyma
apie tai, kaip Jus jautétés per pastarasias dvi savaites.

Visg Beveik | Daugiau nei | Maziau nei

laikg | visg laikg | puse laiko | puse laiko Kartais | Niekada

Jauciausi linksmas ir

pakilios nuotaikos = O o O m| O

Jauciausi ramus ir atsi-
palaidaves

Jauciausi aktyvus ir
energingas

Atsibudes jauciausi
zvalus ir pailséjes

O O O O O
O O O O O
O O O O O

Oo|0O| 0O

Mano kasdieniniame

gyvenime ‘.buvov Flaug O O 0O O 0O O
mane dominanc¢iy da-

lyky

Serologinio testo rezultatas: Teigiamas 00 Neigiamas 0 Neinformatyvus O
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DISPEPSIJOS (Virskinimo sistemos) SIMPTOMU VERTINIMO

SKALE

Sioje anketoje pateikiami klausimai apie Jiisy savijauta ir nusiskundimus PRAEJUSIU 4
SAVAICIU METU. Jiisy pasirinkta atsakyma prajome pazyméti langelyje, Zenklu “X”.
Ar pragjusiy 4 savai¢iy metu Jus vargino SKAUSMAS ARBA DISKOMFORTO
JAUSMAS PILVO VIRSUTINEJE DALYJE ARBA DUOBUTEJE PO KRUTINE?

1.

OOoOoooOooog

Simptomy nebuvo

Labai nezZymiis simptomai
Nestipriis simptomai
Vidutiniski simptomai
Vidutiniskai stipriis simptomai
Stipris simptomai

Labai stipriis simptomai

Ar praéjusiy 4 savai¢iy metu Jus vargino REMUO ( rémuo - nemalonus deginimo ar
grauzimo jausmas uz kriitinkaulio) ?

OOoOoooOooog

Simptomy nebuvo

Labai nezZymiis simptomai
Nestipriis simptomai
Vidutiniski simptomai
Vidutiniskai stipriis simptomai
Stipris simptomai

Labai stipris simptomai

Ar praéjusiy 4 savai¢iy metu Jus vargino ATPYLIMAI RUGSCIU TURINIU ( Atpy-
limai rig&Ciu turiniu - nedidelio kiekio riig§taus ar kartaus skonio turinio atpylimai i§
skrandzio | nosiarykle)?

OOoOoooOooog

Simptomy nebuvo

Labai nezZymiis simptomai
Nestipriis simptomai
Vidutiniski simptomai
Vidutiniskai stipriis simptomai
Stipris simptomai

Labai stipris simptomai

Ar praéjusiy 4 savai¢iy metu Jus vargino ALKIO SKAUSMAI PILVO VIRSUTI-
NEJE DALYJE (tu$tumos jausmas skrandyje, susijes su biitinybe daznai valgyti)?

OOoOoooOooog

Simptomy nebuvo

Labai nezZymiis simptomai
Nestipriis simptomai
Vidutiniski simptomai
Vidutiniskai stipriis simptomai
Stipris simptomai

Labai stipriis simptomai
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Ar praéjusiy 4 savaiciy metu Jus vargino PYKINIMAS (Pykinimas - nemalonus
jausmas, galintis pereiti ] Zagséjima ar vémima)?

Simptomy nebuvo

Labai nezymis simptomai

Nestipriis simptomai

Vidutiniski simptomai

Vidutini$kai stipriis simptomai

Stipriis simptomai

Labai stipris simptomai

Ooooooon

Ar praéjusiy 4 savai¢iy metu Jus vargino GURGEJIMO, URZGIMO jausmas (vibra-
cija ar garsai) skrandyje?

Simptomy nebuvo

Labai nezymis simptomai

Nestipriis simptomai

Vidutiniski simptomai

Vidutini$kai stipriis simptomai

Stipriis simptomai

Labai stipris simptomai

Ooooooon

Ar praéjusiy 4 savaiciy metu Jus jautéte PILNUMO jausmg skrandyje? (Tai - oro
buvimo skrandyje ar skrandzio i$siptitimo jausmas)?

Simptomy nebuvo

Labai nezymis simptomai

Nestipriis simptomai

Vidutiniski simptomai

Vidutini$kai stipriis simptomai

Stipriis simptomai

Labai stipris simptomai

Ooooooon

Ar praéjusiy 4 savai¢iy metu Jus vargino RAUGEJIMAS? (Raugéjimas - oro issis-
kyrimas i$ skrandzio per burna, susijes su skrandzio iSsiptitimo pojuciu)?
Simptomy nebuvo

Labai nezymis simptomai

Nestipriis simptomai

Vidutiniski simptomai

Vidutini$kai stipriis simptomai

Stipriis simptomai

Labai stipris simptomai

Ooooooon

Ar praéjusiy 4 savai¢iy metu Jus vargino VIDURIU PUTIMAS (suprantamas kaip
poreikis ,,isleisti dujas®, daznai susijes su sunkumo jausmo palengvéjimu)?
Simptomy nebuvo

Labai nezymis simptomai

Nestipriis simptomai

Vidutiniski simptomai

Vidutiniskai stipriis simptomai

ooooag
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10.

I1.

12.

13.

14.

O Stipras simptomai
O Labai stipriis simptomai

Ar praéjusiy 4 savai¢iy metu Jus vargino VIDURIU UZKIETEJIMAS (viduriy

uzkietéjimu laikomas suretéjes tustinimasis ir (ar) kietos arba spiry formos i§matos ir

(ar) sunkus pasitustinimas ir (ar) stiprus stanginimasis)?
Simptomy nebuvo

Labai nezymiis simptomai

Nestipriis simptomai

Vidutiniski simptomai

Vidutini$kai stipriis simptomai

Stipriis simptomai

Labai stipriis simptomai

OoOooooon

Ar praéjusiy 4 savaiciy metu Jus vargino VIDURIAVIMAS? (viduriavimu laikomas

padaznéjes tustinimasis ir (ar) skystos iSmatos ir (ar) gausus iSmaty kiekis)
Simptomy nebuvo

Labai nezymiis simptomai

Nestipriis simptomai

Vidutiniski simptomai

Vidutini$kai stipriis simptomai

Stipriis simptomai

Labai stipriis simptomai

OoOooooon

Ar pragjusiy 4 savai¢iy metu Jus vargino TUSTINIMASIS KIETOMIS ISMATO-
MIS?

Simptomy nebuvo

Labai nezymiis simptomai
Nestipriis simptomai
Vidutiniski simptomai
Vidutini$kai stipriis simptomai
Stipriis simptomai

Labai stipriis simptomai

OoOooooon

Ar pragjusiy 4 savai¢iy metu Jus vargino TUSTINIMASIS SKYSTOMIS ISMATO-

MIS?

Simptomy nebuvo

Labai nezymiis simptomai
Nestipriis simptomai
Vidutiniski simptomai
Vidutini$kai stipriis simptomai
Stipriis simptomai

Labai stipriis simptomai

OoOooooon

Ar pragjusiy 4 savai¢iy metu Jus vargino STAIGUS STIPRUS POTRAUKIS TUS-

TINTIS? (Sis potraukis susijes su jausmu, kad jau nebegalite kontroliuoti saves)
O Simptomy nebuvo
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15.

Labai nezymiis simptomai
Nestipriis simptomai
Vidutiniski simptomai
Vidutini$kai stipriis simptomai
Stipriis simptomai

Labai stipriis simptomai

Oooooon

Ar pragjusiy 4 savai¢iy metu Jis jautéte NEPILNO ISSITUSTINIMO POJUT]?
(Tai — jausmas, kai, nepaisant visy pastangy, po pasitustinimo Jis vis dar jauciate
potrauk] tustintis)

Simptomy nebuvo

Labai nezymiis simptomai

Nestipriis simptomai

Vidutiniski simptomai

Vidutini$kai stipriis simptomai

Stipriis simptomai

Labai stipriis simptomai

OoOooooon

194



ATVEJO IR KONTROLES TYRIMO ANKETA

3 priedas

1. Jusy lytis:
O Vyras
O Moteris
2. Jusy gimimo metai: ............c.ccoooeenine
3. Ar Jus kada nors dirbote:
Svelkgtos prieziiiros sistemoje, turédamas tiesioginj kontakta O Taip O Ne
su pacientu
Medicininiy atlieky tvarkyme / iSveZime O Taip O Ne
Diagnostikos laboratorijoje O Taip O Ne
Gaisrininku O Taip O Ne
Kaléjimo prizitrétoju O Taip O Ne
Policijos pareiglinu O Taip O Ne
Su priklausomais nuo narkotiky ir/ar benamiais Zzmonémis O Taip O Ne
4. Ar kada nors Jis sirgote Siomis ligomis:
Hemofilija O Taip O Ne
Diabetu O Taip O Ne
Sirdies nepakankamumu / iSemine irdies liga O Taip O Ne
Véziu O Taip O Ne
Inksty ligomis O Taip O Ne
Turéjote sudétingy traumy O Taip O Ne
Kitomis létinémis ligomis, dél kuriy buvote hospitalizuotas du .
ar daugiau karty (isvardinkite) O Taip  © Ne
5. Ar kada nors Jiis buvote tirtas dél hepatito C?
O Taip
O Ne
O Nezinau/ Neprisimenu
6. Ar kada nors Jums buvo nustatytas hepatitas C?
O Taip
O Ne
O Nezinau/ Neprisimenu
7.  Ar kada nors Jis buvote uZsikrétes ar susirgote Siomis ligomis?
Hepatitu A O Taip Metai.......... O Ne O Nezinau
Hepatitu B O Taip Metai.......... O Ne O Nezinau
Hepatitu C O Taip Metai.......... O Ne O Nezinau
71V O Taip Metai.......... O Ne O Nezinau




8. Ar kada nors Jums buvo atliktas kraujo perpylimas (iskaitant trombocitus,
kraujo plazma, kraujo kres¢jimo faktorius, albuminus, imunoglobulinus)?

O Ne

O Taip, iki 1993 Kiek karty:......... Kokie kraujo komponentai.......

O Taip, po 1993 Kiek karty:......... Kokie kraujo komponentai.......

O Taip, datos neprisimenu Kiek karty:......... Kokie kraujo komponentai.......
9. Ar kada nors Jis buvote kraujo donoras?

O Taip, iki 1993 m.
O Taip, po 1993 m.
O Ne

10. Kiek karty Jis buvote paguldytas i ligonineg (per visa savo gyvenima, iSskyrus
gimimo metu)? Pazymeékite visus atvejus, jskaitant dienos stacionarg ar dia-

gnostikos tikslu.

O Niekada

O 1-2 kartus

O 3-4 kartus

O 5 kartus ir daugiau

11. Ar Jums kada nors buvo atliktos Sios procediiros?

Danty chirurgija O Ne O Taip kiek karty........
Endoskopija '(.gastroskoplja, kolonoskopija, O Ne O Taip kick Karty.......
bronchoskopija)

Mazos chirurginés intervencijos (pvz.: Zaizdy

siuvimas, piilinio atvérimas, apgamo pasalini- O Ne O Taip kiek karty.......
mas ir kt.)

Biopsija O Ne O Taip kiek karty.......
Cezario pjuvis (moterims) O Ne O Taip kiek karty.......
:(rcos. pr.oc.ed.uro.s gimdymo metu (pvz., O Ne O Taip kick Karty.......
arpvietés jpjovimas)

Sudétingos chirurginés intervencijos (iskaitant

otolaringologines, kardiologines, ortopedines, O Ne O Taip kiek karty.......
ginekologines ir t.t.)

Inksty dializé O Ne O Taip kiek karty.......
Kitos medicininés procediiros, prasome i$var- O Ne O Taip  kick karty.......

dyti....

12. Ar per paskutinius metus Jums buvo atliktos kokios nors injekcijos (iSskyrus

imant krauja tyrimams)
O Taip
O Ne
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13. Ar kada nors Jums buvo atliktos nurodytos nemedicininés procediiros?

Tatuiruoté O Taip, profesiona-

lioje studijoje O Taip, kitoje vietoje O Ne
Auskary vérimas O Taip O Ne
Akupunktiira . o a

O Taip Ne

B'Qtokso injekcijos / mezotera- O Taip O Ne
pija
Manikitiras / pedikitiras grozio O Taip O Ne
salone
Kitos kosmetikos ar netradici- O Taip O Ne

nés medicinos procediiros

14. Ar Jis kada nors buvote gydomas dél priklausomybés nuo alkoholio (detoksi-
kacijos / reabilitacijos palatoje, Anoniminiu alkoholiku grupése)?
O Taip
O Ne

15. Ar Jus kada nors vartojote Svirk§¢iamuosius ar uostomuosius narkotikus?
O Ne
O Taip, Svirks¢iamuosius
O Taip, uostomuosius
O Taip, Svirk§¢iamuosius ir uostomuosius

16. Ar kada nors Jiis buvote sulaikytas ir praleidote ilgiau kaip 3 ménesius kaléji-
me, pataisos namuose, sulaikymo centre?
O Taip
O Ne
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PADEKA

Pirmiausia ypatingg padéka noréciau iSreiksti Sio mokslinio darbo vadovei
prof. dr. Janinai Petkevicienei uZ nejkainojamg pagalbg ir naudingus patari-
mus planuojant ir atliekant tyrimus bei rengiant disertacijg ir publikacijas.
Esu be galo dékinga uz skirtg laika, nuosekly vadovavimg, mokslines jzval-
gas, kantrybe ir norg padéti, nuolatinj idéjy generavimg ir visapusiska pagal-
ba jas igyvendinant.

Ypatingg dékinguma noriu iSreiksti prof. habil. dr. Limui Kupcinskui uz
id¢jas, paskatinima, jZvalgas ir iniciatyvas, uz vertingus patarimus ir pastabas.

Dékoju Visuomenés sveikatos fakulteto Sveikatos tyrimy instituto vado-
vui prof. Mindaugui Stelemékui uz suteikta galimybe rengti daktaro diserta-
cijg institute, vertingus patarimus ir draugiSkumg.

Esu labai dékinga visiems LSMU Gastroenterologijos klinikos ir Virskini-
mo sistemos tyrimy instituto Klinikinés ir molekulinés gastroenterologijos la-
boratorijos darbuotojams uz palaikymg ir patarimus. Jiisy parama ir draugiska
atmosfera visada buvo nejkainojama. Ypa¢ dékoju dr. Violetai Saltenienei uz
konsultacijas ir pagalbg atliekant laboratorinj tyrima.

Nuosirdziai dékoju VS| Jurininky sveikatos prieziiiros centro darbuoto-
jams uz sudarytas salygas atlikti tyrimg, bendradarbiavimg ir didelj gerano-
riSkuma.

Esu be galo dékinga savo Seimai, kuri visg laikg buvo $alia, tikéjo, padéjo,
palaike, skatino ir viska suprato. Dékoju visiems, §] sudétingg laikotarpj bu-
vusiems $alia ir kartu.
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