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ANOTACIJA

Latvija ir augsta Helicobacter pylori (H. pylori) infekcijas un ar to saisti-
tas kunga glotadas atrofijas un kunga véza izplatiba. Lai gan lidz pat 89% no
ne-kardijas kunga véza gadijumiem pasaulé saistiti ar H. pylori, vairumam
cilvéku ar $o infekciju kunga vézis dzives laika neattistisies. Sis apstaklis atstaj
vietu virknei citu faktoru, kuriem varétu bat svariga loma kunga prieksvéza
stavoklu attistiba. Pepsinogénu noteik$ana seruma ir labaka $obrid pieejama
neinvaziva metode kunga glotadas stavokla izzinasanai. Tomér pepsinogéniem
piemit mérena diagnostiska nozime kunga prieksvéza stavoklu noteik$ana un
pétijumos vérojama butiska datu atskiriba, kas varétu but saistita ar dazadu
populaciju ipatnibam. Nav pieejami liela méroga pétijumi par to, vai balstoties
uz konkrétiem populacijas faktoriem varétu pielagot un uzlabot pepsinogénu
diagnostiku.

Balstoties uz iepriek§minétajiem apstakliem, izvirzits darba virsmérkis, kura
sasnieg$ana varétu dot kliniski izmantojamu pienesumu - izstradat populacijai
pielagotu pieeju kunga prieksvéza stavoklu serologiska skrininga uzlabo$anai,
identificéjot ar H. pylori un kunga atrofijas izplatibu saistitus socioekonomiskus
un dzivesveida faktorus un lidz ar to populacijas riska grupas.

Darbs tika izstradats “GISTAR - daudzcentru randomizéts pétijums kunga
véZza izraisitas mirstibas samazinasanai, veicot H. pylori eradikaciju un nosa-
kot pepsinogénu limeni” ietvaros sadarbiba ar Pasaules veselibas organizacijas
Starptautiskas véza izpétes agentiiras parstavjiem. Latvija no pétijuma dalibnie-
kiem tika ievakti dati par socioekonomiskiem, ar dzivesveida paradumiem un
slimibu anamnézi saistitiem faktoriem, noteikta H. pylori infekcija ar “C-urea
elptestu un IgG antivielam, ka ari pepsinogénu limenis seruma. Pétijjuma
dalibniekiem, kuru raditaji atbilda serologiskai kunga atrofijai (PgI/PgII < 2 un
Pgl < 30 ng/mL), tika veikta augséja endoskopija ar biopsiju.

Darba ietverti vairaki izpétes etapi. Sakotnéji tika identificéti ar H. pylori
izplatibu un tad ar serologiski noteiktu kunga atrofiju saistiti populacijas faktori
(socioekonomiskie, dzivesveida un anamnézes). Atrastas vairakas sakaribas,
kuras, pretstatda populariem uzskatiem, izteiktak norada tie$i uz dzivesveida,
nevis socioekonomisko faktoru saistibu ar H. pylori.

Balstoties uz atrastajam sakaribam, tika atlasiti un pétiti faktori, kas saistiti
ar kladaini negativiem pepsinogénu testa gadijumiem (kad ar pepsinogénu
noteik$anu seruma netika identificéts kunga prieksvéza stavoklis). Kladaini
negativu testa rezultatu risku butiski palielinaja H. pylori infekcija, smékeésana,
alkohola patérin$ un atvilpa ezofagits.



H. pylori infekcija un smékésana bija cie$i saistiti ar pepsinogénu testa
zemaku precizitati. Padzilinata izpété vérojama H. pylori un smeéké$anas sav-
starpéji saistita ietekme uz pepsinogénu vértibam. Aprékinos atseviski izdalot
smeékeétajus péc H. pylori infekcijas klatbutnes, izdevas aprékinat jaunas pepsino-
génu robezveértibas, uzlabojot pepsinogéna testa precizitati.
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VISPARIGAIS DARBA RAKSTUROJUMS

Izvelétas témas aktualitate un pétijuma novitate

Nemot véra to, ka populacijas faktori varétu noteikt iedzivotaja piederibu
kadai riska grupai, tadéjadi ilgtermina radot nevienlidzibu veseliba, Eiropa
arvien pieaug preventivas medicinas virziens ar uzsvaru uz populacijam piela-
gotam stratégijam (PVO, 2021). Eiropas Savienibas Padome nesen pasludinaja
jaunu pieeju véza skriningam ar uzsvaru uz agrinu diagnostiku, noradot, ka
nepiecieSams attistit kunga véza novérsanas stratégijas (Eiropas Komisija, 2022).

Latvija ir augsta Helicobacter pylori (H. pylori) infekcijas un ar to saistitas
kunga glotadas atrofijas un kunga véza izplatiba (Leja et al., 2017a). Vairaki péti-
jumi liecina par to, ka H. pylori infekcija ir saistita ar kunga atrofiju un uzska-
tama par galveno kunga véza attistibas riska faktoru (Starptautiska véZa izpétes
agentidra, 2012). Lai gan lidz pat 89% no ne-kardijas kunga véza gadijumiem
pasaulé zinatniski tiek saistiti ar H. pylori, vairumam cilvéku ar $o infekciju
kunga vézis dzives laika neattistisies (Plummer et al, 2015, Amieva & Peek,
2016). Sis apstaklis atstaj vietu citu faktoru izpétei, kuriem varétu biit svariga
loma kunga prieksvéza stavoklu attistiba. Plasaka informacija par socioekono-
miskiem, dzivesveida un anamnézes faktoriem, kas saistiti ar H. pylori infekcijas
un kunga atrofijas izplatibu populacija, varétu palidzeét izstradat konkrétai popu-
lacijai pielagotas stratégijas kunga véza prevencei. Lidz §im pétijumi par §adiem
populacijas faktoriem ir bijusi mazaka apjoma, nav ietvérusi tik lielu skaitu fak-
toru un parsvara veikti arpus Eiropas. Ar H. pylori un atrofisku gastritu saistitie
faktori dazadas populacijas ir atskirigi un publicétie dati nereti ir pretrunigi.

Labaka patreiz pieejama neinvaziva metode kunga glotadas stavokla izzi-
nasanai ir pepsinogénu (Pg) noteik$ana seruma (Malfertheiner et al., 2017,
Malfertheiner et al., 2022). Zema Pg I un Pg I/II attieciba norada uz iespéjamu
kunga atrofiju un raditdjs var tikt izmantots, lai identificétu cilvékus, kuriem ir
paaugstinats kunga véza attistibas risks, un kuriem butu lietderigi veikt endosko-
pisku izmeklé$anu (Yamaguchi et al., 2016; Miki 2006). Tomér divi meta-analizé
balstiti darbi norada, ka pepsinogéniem piemit mérena diagnostiska nozime
kunga véza un prieks§véza stavoklu identificé$ana ar izteiktu heterogenitati starp
pétijumiem, ko varétu skaidrot gan ar at$kiribam metodologija, gan ar pétamo
populaciju Ipatnibam (Huang et al., 2015; Bang et al., 2019). Nav ari liela
meéroga pétijumu par to, vai, balstoties uz konkrétiem populacijas faktoriem,
varétu pielagot un uzlabot pepsinogénu testa nozimi kunga prieksvéza stavoklu
identificésana.

Balstoties uz iepriek§minétajiem apstakliem, tad ari izvirzits darba virsmér-
kis, kura sasniegSana iesp&jams dotu pielietojamu klinisku pienesumu - iden-
tificéjot ar H. pylori un kunga atrofijas izplatibu saistitus faktorus populacija,



izstradat populacijai pielagotu pieeju kunga prieksvéza stavoklu serologiska
skrininga uzlabos$anai. Nemot véra, ka H. pylori infekcija un kunga prieksvéza
stavokli (ieskaitot atrofiju), ir galvenie populacija identificéjamie riska faktori
kunga véza attistibai, tie arl izvéléti par izpétes pamatu lai identificétu un atlasitu
citus riska faktorus $1 darba mérka istenosanai.

Si pétijuma rezultati bitiski un loti specifiski papildina pieejamo informa-
ciju par faktoriem, kas ir saistiti ar H. pylori un kunga atrofijas izplatibu tiesi
eiropejiska populacija. Tie sniedz arl jaunu informaciju par smékésanas un
H. pylori infekcijas mijiedarbibu un no tas izrietoSo ietekmi uz pepsinogénu
testa kapacitati atklat kunga prieksvéza stavoklus. Balstoties uz pétijuma veik-
tajiem aprékiniem potenciali iespéjams paaugstinat kunga prieksvéza stavoklu
skrininga efektivitati, uzlabojot pepsinogénu testa precizitati.

Promocijas darbs izstradats Latvijas Universitates Kliniskas un profilaktiskas
medicinas institata sadarbiba ar Pasaules Veselibas organizacijas Starptautiskas
Véza izpétes agentlras parstavjiem (International Agency for Research on
Cancer, World Health Organization).

Darba meérkis

Identificéjot ar H. pylori un kunga atrofijas izplatibu saistitus socioekono-
miskus un dzivesveida faktorus populacija, izstradat populacijai pielagotu pieeju
kunga prieksvéza stavoklu serologiska skrininga uzlabosanai.

Darba uzdevumi

1. Noteikt ar H. pylori izplatibu saistitus populacijas faktorus;
Noteikt ar serologisku kunga atrofiju saistitus populacijas faktorus;

3. Izpétit, vai atlasitie faktori palielina pepsinogéna testa kludaini negativu
rezultatu risku kunga prieksvéza stavoklu noteiksana;

4. Izpétit, vai un ka atlasitie faktori ietekmé pepsinogénu testa precizitati
kunga prieks$vézu stavoklu noteik$ana.
Atbilstosi uzdevumiem, darbs sadalits Cetros etapos.

Hipotézes

1. Populaciju raksturojosi faktori ietekmé pepsinogéna testa precizitati kunga
prieksvéza stavoklu noteiksana.

2. Pepsinogénu testa precizitati kunga prieksvéza stavoklu noteik$ana iespé-
jams uzlabot, izmantojot populacijai pielagotu pieeju.



MetoZu raksturojums

Darbs izstradats “GISTAR - daudzcentru randomizéts pétijums kunga
véZza izraisitas mirstibas samazinasanai, veicot H. pylori eradikaciju un nosa-
kot pepsinogénu limeni” ietvaros sadarbiba ar Pasaules veselibas organizacijas
Starptautiskas véza izpétes agentiiras parstavjiem. Randomizéti atlasitie dalib-
nieki no 40 lidz 64 gadu vecumam GISTAR pétjjuma centros Latvija darbinieka
uzraudziba aizpildija anketu par sociodemografiskiem faktoriem, dzivesveida,
&Sanas un smékésanas paradumiem, slimibu anamnézi, lietotajiem medika-
mentiem un véza anamnézi gimené. Si darba gaita ieklautie faktori balstiti uz
literattiras izpéti.

GISTAR pétijuma ietvaros dalibniekiem noteikta H. pylori infekcija ar
BC-urea elptestu un IgG antivielam seruma (Eiken vai Biohit testé$anas sis-
témas) un pepsinogéni I un II seruma (Eiken, Japana). Dalibniekiem, kuru
pepsinogénu vértibas atbilda serologiskai kunga atrofijai (iepriek$ noteiktam
robezvértibam Pgl/PglI < 2 un Pgl < 30 ng/mL) tika veikta augséja endoskopija
un panemtas biopsijas no kunga.

Socioekonomiskie, ar dzivesveida paradumiem un slimibu anamnézi
saistitie faktori sakotnéji analizéti kopa ar H. pylori infekcijas izplatibu un péc
tam ar serologiski noteiktas kunga glotadas atrofijas izplatibu. Nakama etapa
pétita atlasito faktoru saistiba ar histologiski pieraditiem kunga prieksvéza
stavoklu gadijumiem, kuri netika identificéti ar pepsinogénu testa rezultatiem
(kladaini negativiem gadijumiem). Pepsinogénu testa jutigums (sensitivity) un
specifiskums (specificity) kunga prieksvéza stavoklu noteik$ana ar esosajam
robezvértibam aprékinati ar ROC likném (receiver operating characteristic
curves) un izvértéti ar AUC (laukums zem ROC liknes) tiem faktoriem, kuri bija
ticami saistiti ar kladaini negativiem gadjjumiem daudzfaktoru analizé. Grupas,
kur bija ievérojami zemaks jutigums vai specifiskums, tika aprékinatas jaunas
pepsinogénu vértibas izmantojot Joudena indeksu lai noteiktu robezveértibu, kas
sniedz péc iespéjas augstaku testa jutigumu un specifiskumu kunga prieksvéza
stavok]u noteik$ana.

Promocijas darba rezultatu aprobacija

Zinatniskie projekti ar kuru izpildi darbs bijis saistits

1. Eiropas Sociala fonda projekts “LU doktorantiiras kapacitates stiprinasana
jauna doktorantiras modela ietvard” Nr. 8.2.2.0/20/1/006. 07.03.2023.-
06.03.2024.

2. TOGAS: Towards gastric cancer screening implementation in the European
Union [Cela uz kunga véza skrininga ieviesanu Eiropas Savieniba].
01.03.2023.-28.02.2026.



EUROHELICAN: Accelerating gastric cancer reduction in Europe through
Helicobacter pylori eradication [Kunga véza izplatibas mazinasanas paatri-
nasana Eiropa ar Helicobacter pylori izskau$anu]. 01.11.2022.-30.04.2025.
Pétijumi onkologijas un onkoprevencijas joma, tostarp biomarkieru un
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ku slimibu diagnostikai un personalizétai arstésanai). Latvijas Universitates
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padomes un citu projektu ietvaros no 2016. gada.
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1. PETTIJUMA TEORETISKAIS PAMATOJUMS

1.1. Helicobacter pylori un populacijas faktori

H. pylori infekcija skar vidéji 50% pasaules populacijas, bet var ievérojami
atkirties starp populacijam un iedzivotaju grupam. Ta, pieméram, Kanada tas
izplatiba ir 37,9%, bet Portugalé 84,2% (Eusebi, 2014). Latvija H. pylori izplatiba
2012. gada publicéta pétijuma bija 79%, bet 2020. gada publikacija aprekinata
prevalence bija 60% (Leja et al., 2012; Leja & Dumpis, 2020).

Uzskata, ka H. pylori infekcija tiek nodota tiesa veida no cilvéka cilvekam
(orali, ar kunga sekrétiem, fecém, ar kruts baro$anu un jatrogéni) (Zaman et al.,
2019), endémiskos regionos iespéjams ari ar inficétu tdeni (Bellack et al., 2006).
Lielaka H. pylori izplatiba parasti sastopama attistibas valstis un ir saistita ar
zemaku socioekonomisko stavokli un zemiem ienakumiem (Lim et al., 2013;
Eusebi et al., 2014; Zhu et al., 2014). Vairakos pétijumos gan pieaugusiem, gan
bérniem H. pylori infekcija saistita ar zemaku socioekonomisko statusu, ieskai-
tot parapdzivotibu un sliktaku sanitaciju, Ipasi zemu un vidéju ienakumu valstis
(Chi et al, 2009; Roma et al., 2009). Dazos pétijumus H. pylori izplatiba bija
saistita ar zemaku izglitibas limeni (EUROGAST 1993; Nouraie et al, 2009).

Savukart sakaribas starp H. pylori infekciju un citiem faktoriem meédz loti
atSkirties starp populacijam un dati ir dazkart pretrunigi. Augsts sals patérin$
veicina kunga glotadas kolonizaciju ar H. pylori, iekaisuma procesu, un paatrina
karcinogenézi (Haley & Gaddy, 2016; Holubuik & Imiela, 2016). EUROGAST
un INTERSALT pétijumu populacijas atrasta pozitiva korelacija starp natrija
ekskréciju urina un H. pylori infekciju (Beevers, 2004). Dazos $kérsgriezuma
pétijumos atrasta sakariba starp nepietiekamu darzenu un auglu uznemsanu un
H. pylori izplatibu (Jarosz et al., 2009; Mard et al., 2014). Tomér ir arl pétijumi,
kuri $adu sakaribu neapstiprina (Mhaskar et al., 2013; Monno et al., 2019).
Uzskata, ka ar darzeniem un augliem bagats uzturs pasarga no kunga véza un
H. pylori nelabveéligas ietekmes. Efekts tiek pamatots ar karotenoidu, folatu un
C vitamina klatbutni (Bertuccio et al., 2013; Haley & Gaddy, 2016).

Lai gan atsevi$kos pétijjumos atrastas dazada rakstura sakaribas starp
H. pylori, smékéSanu un alkohola patérinu (Ogihara et al., 2000; Zhang et al.
2010; Ozaydin et al. 2013), tad vairuma tadas netika atrastas (Eusebi et al.,
2014; Zhu et al., 2014). Meta-analizé lielaks alkohola patérin$ bija saistits ar
H. pylori izplatibas mazinasanos (Liu et al., 2016). Autori to skaidroja ar alko-
hola antibakterialam un kunga skabes izdalisanas veicino$am ipasibam. Tomeér
ir ari vairaki pétijumi, kur alkohola patérin$ nebija saistits ar H. pylori infekciju
un viens pétjjums, kur lielaks alkohola patérins bija saistits ar lielaku H. pylori
infekcijas izplatibu (Zhang et al., 2010).
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Vairaki pétijjumi norada uz iespéjamu H. pylori saistibu ar vairakam slimi-
bam arpus kunga-zarnu trakta ka, pieméram, koronaro sirds slimibu, insultiem,
metabolo sindromu, cukura diabétu un autoiminam vairogdziedzera slimibam,
bet negativu saistibu ar bronhialu astmu (Goni & Franceschi, 2016; Chen et al.,
2017; Razuka-Ebela ef al., 2018). Ipasa uzmaniba pievéersta H. pylori iespéjamai
saistibai ar koronaro slimibu un miokarda infarkta risku, tomér parliecino$u
datu par célonsakaribam nav (Yu et al. 2017; Rahmani et al. 2017).

Trukst pétijjumu, kas pétitu vienlaicigi liela skaita faktoru saistibu ar H. pylori
izplatibu Eiropas populacija it ipasi centrala un austrumu Eiropa, kur vietam
saglabajas augsta H. pylori infekcijas izplatiba neskatoties uz to, ka §is valstis
$obrid skaitas ar augstiem ienakumiem (Starptautiska véza izpétes agentira,
2012; Roberts et al., 2016). Viens $ads piemérs ir Latvija, kur ir augsta H. pylori
prevalence un augsta ar to saistitas kunga atrofijas un kunga véza izplatiba (Leja
et al., 2017a).

1.2. Helicobacter pylori, kunga glotadas atrofija un kunga vézis

H. pylori infekcija ir saistita ar kunga glotadas atrofiju un peptisku calas
slimibu un tiek uzskatita par galveno kunga véza riska faktoru (Starptautiska
véza izpétes agentiira, 2012). Starptautiska véza izpétes agentara (2012) H. pylori
klasificéjusi ka pirmas grupas kancerogénu.

H. pylori infekcijas galvenie iznakumi un prieksvéza stavoklu attistibu ataino
Correa kaskade, kura izdalamas secigas izmainas kunga glotada:

neizmainita kunga glotada = ne-atrofisks gastrits (vecais nosaukums: virs-

puséjs gastrits)

- multifokals atrofisks gastrits bez intestinalas metaplazijas

- pilna (tievas zarnas) tipa intestinala metaplazija

- nepilna (resnas zarnas) tipa intestinala metaplazija

- zemas pakapes displazija (zemas pakapes neinvaziva intraepiteliala ne-

oplazija)

—> augstas pakapes displazija (augstas pakapes neinvaziva intraepiteliala

neoplazija)

- invaziva adenokarcinoma (Correa & Piazuelo, 2012).

H. pylori ir biezakais gastrita ierosinatajs. Sakotnéji gastrits nav atrofisks,
jo kunga glotadai ir saglabata dziedzeru struktiira. Talako ne-atrofiska gastrita
gaitu nosaka tris apstakli — H. pylori ipasibas, genétiska predispozicija un ar vidi
saistitie faktori. Ja tiek veikta H. pylori eradikacija, ne-atrofisks gastrits var izzust.
Ja H. pylori eradikacija netiek veikta, gastrits var palikt ne-atrofisks, vai progresét,
novedot pie hroniska dziedzeru bojajuma un pat izzusanas. Infekcija ar H. pylori
cag-pozitivu vacA slml celmu ir saistita ar prieksveza stavokliem un kunga
vézi, kameér persistéjoss ne-atrofisks gastrits ar cag-negativu vacA s2m2 celmu
nepalielina kunga véza risku (Uemura et al., 2001; Correa & Piazuelo, 2012).
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Normalu dziedzeru izzu$ana kunga glotada ir pirma prieks$véza kaskades
pazime. Tas parasti notiek péc jau ilgsto$a iekaisuma un vairakos atseviskos
fokusos attistas multifokals atrofisks gastrits. Progreséjot atrofijai attistas intes-
tinala metaplazija. Intestinalu metaplaziju péc morfologijas iedala divos tipos:
pilnais (tievas zarnas) tips un nepilnais (resnas zarnas) tips. Kunga glotadu aiz-
staj metaplastiska tievai zarnai raksturiga glotada, kuras $iinas ekspresé gremo-
$anas fermentus (pilna tipa). Kad metaplastiskas izmainas ir nosegusas lielakus
glotadas apvidus, vietam paradas resnas zarnas glotadas fenotipam piemitosas
ipatnibas, un dalgji vai pilniba izzid gemosanas fermentu ekspresija (nepilna
tipa). Biopsijas nereti atrodami gan pilnas, gan nepilnas metaplazijas perékli.
Papildus krasojot ar HID-AB (high iron diamine-alcian blue) to iedala I pilna
(complete), 11 nepilna (incomplete) un III nepilna (incomplete) tipa intestinala
metaplazija (Filipe et al., 1994). Nepilnas metaplazijas klatbitne un tas lielaks
ipatsvars salidzinot ar pilnu metaplaziju norada uz augstaku kunga véza risku.
Ari atrofijas un metaplazijas izplatiba kungi nosaka kunga véza risku (Correa &
Piazuelo, 2012; Pimentel-Nunes et al., 2019).

Kunga glotadas stavoklis morfologiski tiek izvértéts, izmantojot atjaunoto
Sidnejas sisttmu (Dixon et al, 1996). Balstoties uz morfologisko atradi iespé&jams
iedalit individus kunga véza attistibas riska kategorijas izmantojot OLGA (ope-
rative link for gastritis assessment) un OLGIM (operative link for gastric intestinal
metaplasia assessment) sistémas (Rugge et al., 2013). Izmainu raksturs un loka-
lizacijas atbilstiba kunga prieksvéza stavokliem aprakstita MAPS II vadlinijas
(Pimentel-Nunes et al., 2019).

1.3. Kunga glotadas atrofijas riska faktori

Lai gan lidz pat 89% no ne-kardijas kunga véza gadijjumiem pasaulé tiek
saistiti ar H. pylori un cilvékiem ar infekciju ir lidz se§am reizém lielaks kunga
véza attistibas risks, vairumam cilvéku ar $o infekciju kunga vézis dzives laika
neattistisies (Mbulaiteye et al., 2009; Amieva and Peek, 2016). Sis apstaklis atstaj
vietu virknei citu faktoru, kuriem varétu bat svariga loma kunga prieksvéza
stavoklu attistiba.

Ir zinams, ka kunga glotadas atrofijas izplatiba pieaug lidz ar vecumu un
ir saistita ar H. pylori infekciju (Weck & Brenner, 2008). Par atrofiska gastrita
riska faktoriem ir publicéti ievérojami mazak pétijumu, neka par kunga véza
riska faktoriem. Atskiras ari metode, ka noteikta kunga glotadas atrofija —
dala pétijumu atrofisks gastrits pieradits histologiski, bet dala serologiski.
Vairums jaunako un lielako pétijumu, kas publicéti par kunga atrofiju un tas
faktoriem, ir par Azijas populacijam. Paredzams, ka tur riska faktori varétu
at$kirties no Rietumu valstu populacijam saistiba ar populaciju genétiskam
ipatnibam, H. pylori izplatibu, ka ari vides un uzvedibas faktoriem (Wirth &
Yang, 2016).
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Uzturs ar daudz sals, nitratiem un sali saturo$iem izstradajumiem, bet ar
maz darzeniem un augliem pétijumos sasaistits ar kunga atrofiju (Wirth & Yang,
2016; Haley & Gaddy, 2016; Song et al., 2017a). Savukart lielaks darzenu un
auglu patérins vairakas populacijas saistits ar zemaku hroniska atrofiska gastrita
izplatibu, kas tiek skaidrots ar C vitamina, karotenoidu un folatu aizsargajo$o
ietekmi (Bertuccio et al., 2013; Haley & Gaddy, 2016). Lielaks skiedrvielu dau-
dzums uztura saistits ar zemaku kunga véza risku (Zhang et al., 2013). Savukart
stérkeli saturosi darzeni saistiti ar augstaku hroniska atrofiska gastrita risku, kas
varétu bat saistits ar ats$kiribam $o darzenu pagatavosana (Kato et al., 2004). Ari
biezaka sarkanas, kipinatas un salitas galas, ka ari galas izstradajumu lietoSana
sasaistita ar palielinatu kunga véza risku (Kim et al., 2019).

Divos pétijumos piena lieto$ana uztura bija saistita ar lielaku hroniska atro-
fiska gastrita risku un intestinalu metaplaziju (Fontham et al., 1986; Kato et al.,
2004). Meta-analizé biezaka piena produktu lieto$ana, neskaitot pienu, rietumu
valstls bija saistita ar mazaku kunga véza risku, bet sakariba ar piena lieto$anu
netika atrasta (Guo et al., 2015).

Vairakos pétijumos smékésana izvirzita ka riska faktors kunga véza attistiba
(Gonzalez et al., 2003). Smeékétaju vida kunga véza risks ir lielaks virieSiem,
neka sievietém (Ladeiras-Lopes et al., 2008). Attieciba uz atrofisku gastritu un
smékésanu, publicétie dati atskiras. Divos prospektivos pétijumos netika atrasta
sakariba starp atrofisku gastritu un smékésanu (Eurohepygast, 2002; Adamu
et al., 2011), bet atseviskos skérsgriezuma pétijumos atrasta negativa sakariba
starp smékésanu un Pg I/II attiecibu (Mansour-Ghanaei et al., 2019). Pétjjuma
Azija novérota sakariba starp smékésanu un smagakam atrofijas pakapem
(Nakamura et al., 2002), kamér Skandinavija smékésana H. pylori pozitiviem
dalibniekiem samazinaja iekaisumu un atrofiju kunga korpusa (Koivisto et al.,
2008).

1.4. Kunpga glotadas morfologiska stavokla izvértésana nosakot
pepsinogénus seruma

Pepsinogéns ir enzima pepsina neaktiva forma. Kunga skabaja vidé pepsino-
géns partop pepsing, kad no ta gala tiek atskelts aminoskabju fragments. Pepsins
ir proteaze, kura nodrosina olbaltumvielu skel$anu gremosanas laika. Pastav sep-
tini pepsinogéni, kurus iedala divas grupas - pepsinogéns I un pepsinogéns II
(Pg I un Pg II). Kunga korpusa un fundusa isteno dziedzeru galvenas $unas
izdala Pg I un mazak Pg I.Toties Pg II izdala ari kunga antralas dalas piloriskie
dziedzeri, glotada kardijas dala ap baribas vada pareju kungi, ka arl Brunera
dziedzeru $tnas divpadsmitpirkstu zarna (Hirschowitz, 1984; Westerveld et al.,
1987). Neliela daudzuma pepsinogéni nonak ari asinis un ir nosakami seruma.

Kunga glotadas atrofijas pakapi labi atspogulo Pg I. Ta limenis mazinas lidz
ar isteno dziedzeru destrukciju. Pepsinogéna II izdaliSanos veicina H. pylori
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radits iekaisums un gan hiperplastiska, gan neoplastiska $inu proliferacija
(Correa & Piazuelo, 2012). Pazeminati Pg I un Pg I/II attieciba vérojami pie
atrofiska gastrita, perniciozas anémijas, intestinalas metaplazijas, displazijas un
pie kunga véza (Westerveld et al., 1987).

Pepsinogénu noteik$ana seruma ir labaka $obrid pieejama neinvaziva
metode kunga glotadas morfologiska un funkcionala stavokla izzinasanai
(Malfertheiner et al., 2017, Malfertheiner et al., 2022). Zema Pg I un Pg I/II
attieciba norada uz iespéjamu kunga atrofiju un var tikt izmantota lai identifi-
cétu cilvekus, kuriem ir paaugstinats kunga véza attistibas risks, un kuriem buatu
lietderigi veikt endoskopisku izmeklésanu (Miki 2006; Yamaguchi et al., 2016).

1.5. Pepsinogénu vertibu ietekméjoSie faktori

Seruma pepsinogénu testa jutiguma un specifiskuma kunga prieksvéza
stavok]u noteik$ana dazados petjjumos bijusi pat loti atskirigi rezultati. Divas
meta-analizes norada, ka pepsinogéniem piemit mérena diagnostiska nozime
kunga véza un prieksvéza stavoklu atklagana ar izteiktu heterogenitati starp péti-
jumiem, ko varétu skaidrot ar atskiribam metodologija un ar pétamo populaciju
ipatnibam (Huang et al., 2015; Bang et al., 2019).

Pepsinogénu limeni var palielinaties lidz ar smagaku iekaisumu, jeb gastritu
(Tong et al., 2017). Ilgstosas smékésanas rezultata pieaug kunga sekrécja (Parente
et al., 1985). Smékésana var izraisit pastiprinatu pepsinogénu izdaliSanos, jo
ipasi Pg I (Sakamoto, 2010). Tatemichi et al. (2001) publicéta pétijuma H. pylori
seronegativiem smeékétajiem vidéjais Pg I limenis bija augstaks, neka nesme-
ketajiem. Netika konstatétas ar H. pylori IgG antivielu titru saistitas atskiribas
Pg II un Pg I/II vértibas. Pétijuma Kina Pg I veértibas bija ievérojami augstakas
un Pg II vértibas pat dubultojas asimptomatiskiem pétijjuma dalibniekiem ar
H. pylori infekciju salidzinot ar dalibniekiem bez infekcijas (Yu et al., 2021).
Ta rezultata H. pylori pozitiviem dalibniekiem bija ievérojami zemaka Pg I/II
attieciba neka H. pylori negativiem dalibniekiem.

Publicéti ari dati par augstakam Pg I un Pg II vértibam virieS$iem neka
sievietém (Pals et al., 1985; Hokkanen et al., 2005; Sun et al., 2007; Huang et al.,
2016; Yu et al., 2021). Pg I/II attieciba bija lielaka virieSiem neka sievietém vai-
rakos Kina veiktos pétijumos (Sun et al., 2007; Huang et al., 2016), tomér viena
ta bija lielaka sievietém (Yu et al., 2021).

Pétijumos noveérots, ka Pg I un Pg II limeni pakapeniski palielinas lidz ar
vecumu (Yu et al, 2021; Huang et al, 2016), bet Pg I/II attieciba strauji samazi-
nas ar vecumu (Sun et al., 2007; Yu et al., 2021). Sun et al. (2007) veiktaja péti-
juma Pg I/II mazinasanas saistita ar Pg I limena mazinasanos dalibniekiem, kas
vecaki par 61 gadu. Eiropas populacijas veikto pétijjumu dati bija atskirigaki -
Niderlandé Pg I un Pg II vértibas arl pieauga ar lielaku vecumu (Veenendaal
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et al., 1992), kamér cita populacija Pg I un Pg I/II attieciba samazinajas ar
lielaku vecumu H. pylori pozitiviem dalibniekiem (Kuipers et al., 1996).

Yu et al. (2021) veiktaja pétijuma Kina arl novérots, ka dalibniekiem ar
adipozitati (kermena masas indekss virs 28kg/m?) Pg I un Pg II bija zemaki,
bet Pg I/II vértiba bija augstaka, salidzinot ar dalibniekiem ar mazaku kermena
masas indeksu (KMI). Kutsuma et al. (2014) Japana veikta pétijuma gan sama-
zinats, gan paaugstinats KMI bija saistits ar zemaku Pg I un Pg I/II attiecibu.
Pétijuma Kina novérots, ka pepsinogénu vidéjas vértibas atskiras dazados Kinas
regionos un pétijjumu autori to skaidroja ar atskiribam tautiba un uztura para-
dumos (Tong et al., 2021).
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2. MATERIALI UN METODES

2.1. Pé&tama populacija

Darbs izstradats “GISTAR - daudzcentru randomizéts pétijums kunga
véza izraisitas mirstibas samazinasanai, veicot H. pylori eradikaciju un nosakot
pepsinogénu limeni” ietvaros. Sakot ar 2013. gadu individi vecuma no 40 lidz
64 gadiem atlasiti péc nejausibas principa vairakos secigos pétijjuma centros
Latvija (Cesis, Aluksné, Ludza, Salda, Tukuma, Dobelé, Rézekné, Madona un
Jekabpili). Kops$ 2016. gada darba autore ir iesaistita dazadu GISTAR pétijuma
uzdevumu izpildé, ieskaitot darbu pétijuma centros, pétijuma anketas izstrade,
iegiito datu analizé un interpretacija. S1 darba gaita lidz 2022. gada pavasarim
dazados etapos pakapeniski kopuma ieklauti 3000 dalibnieki lidz ar GISTAR
ieklauto dalibnieku skaita pieaugumu.

Dalibnieki tika uzaicinati brivpratigi piedalities pétijuma ar gimenes arstiem
pieejama registra palidzibu pétijuma centru apvidos ar telefona zvana vai pasta
starpniecibu. Dalibniekus pirms pétijuma uzsak$anas izvértéja medicinas per-
sonals. Dalibnieki netika ieklauti pétijuma, ja tiem anamnézé bija kunga vézis,
kunga rezekcija sakara ar labdabigu slimibu, tika veikta H. pylori eradikacija
pédéja gada laika, psihologiski vai kognitivi traucéjumi, kas var iespaidot sniegto
datu precizitati un lidzestibu pétijuma laika, vai kuriem kunga-zarnu trakta vai
citu slimibu dél nepieciesama talitéja arsté$ana un izmeklésana.

Visi dalibnieki ieklau$anas bridi GISTAR pétijuma parakstija informétu
piekrisanu un GISTAR pétijuma protokolu ir apstiprinajusi Latvijas Centralas
medicinas étikas komiteja (01-29.1/11) un Starptautiska véza izpétes agentiiras
étikas komiteja (IEC 12-36). Pétijuma protokols ir registréts clinicaltrials.gov
datubazé (NCT02047994). Si darba ietvaros veiktie uzdevumi atbilst apstipri-
natajam GISTAR pamatprotokolam un informétai piekri$anai, ko parakstija visi
dalibnieki.

2.2. Dalibnieku anketésana

Visus dalibniekus intervéja pétijuma centra darbinieks un aizpildija deta-
lizétu anketu. Anketa bija ietverti dati par sociodemografiskiem faktoriem,
dzivesveidu (fiziska aktivitate, uzturs, smékésana, alkohola lietosana), anamnézi
(lietotie medikamenti, slimibu anamnéze, H. pylori eradikacija vairak neka
pirms viena gada), un vézi gimenes anamnézé. Tika izmérits pacientu augums
un svars, izrékinats kermena masas indekss (kg/m?). Detalizéts analizé ieklauto
faktoru (mainigo) uzskaitljums un to kodésana atrodama 2. pielikuma.
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Si darba gaita vairrakkart veikts GISTAR anketas kvalitativs parskats un ta
tikusi korigéta un papildinata lai uzlabotu iegiito datu precizitati, to izmanto-
$anu dazada veida analizé, ka ari iespéju datus pielidzinat citu valstu pétijumu
datiem.

2.3. Instrumentalie dati

Dalibnieku dalijums kontroles un intervences grupas un attiecigi veiktie
izmekléjumi GISTAR gaita nosaka dalibnieku skaitu, kas ieklauti katra $1 darba
posma. Lai raditu labaku izpratni, nepiecie$ams iepazistinat ar GISTAR pétjjuma
dizainu. Pilns GISTAR pamatpétijuma apraksts atrodams citviet (Leja et al.,
2017a). GISTAR pétijums dalas pilota pétijuma un pamatpétijuma (attiecigi
no 2013. lidz 2015. gadam un no 2015. lidz 2013. gadam). Saja darba ieklauti
dalibnieki gan no pilota, gan no pamatpétijuma.

GISTAR protokola ietvaros dalibnieki tika randomizeéti iedaliti divas gru-
pas — kontroles un intervences grupas. Intervences grupas dalibniekiem tika
noteiktas H. pylori IgG grupas antivielas ar ELISA metodi (Enzyme linked
immunosorbent assay), izmantojot Somijas Biohit sistému pilotpétijumam un
Japanas Eiken sistému pamatpétijumam. H. pylori tika noteikts vairumam
dalibnieku ari ar PC-urea elptestu.

Intervences grupai tika noteikti pepsinogéni I un II ar lateksa-aglutina-
cijas testa sisttmu (Eiken Chemical, Japana). Atbilstosi iepriek§ noteiktajam
robezvertibam par serologisku kunga atrofiju un lidz ar to paaugstinatu kunga
prieksvéza stavoklu risku, dalibnieki ar Pgl/Pg II <2 un Pgl < 30 ng/mL tika
nosutiti uz augs$éjo endoskopiju un no kunga tika panemtas biopsijas (Leja et al.,
2017b). Pilota pétjjuma ietvaros endoskopijas tika veiktas ari papildus izveidotai
kontroles grupai - dalibniekiem, kuriem nebija izmainiti pepsinogéni. Si grupa
skaitliski sastadija uz pusi mazak dalibnieku, neka grupa ar izmainitajiem
pepsinogéniem.

Kunga biopsiju paraugus vértéja divi neatkarigi patologi atbilstosi atjau-
notajai Sidnejas sistémai un OLGA un OLGIM stadijam (Dixon et al, 1996;
Rugge et al., 2013). Biopsijas, kuras bija intestinala metaplazija tika papildus
krasotas ar HID-AB (high iron diamine-alcian blue) krasojumu un iedalitas péc
tipiem - I tipa pilna (complete), I tipa nepilna (incomplete) un III tipa nepilna
(incomplete) intestinala metaplazija (Filipe et al., 1994).

Si darba etapos izmantoti vairaki apziméjumi pétimam grupam, kas defi-
néti 1. tabula.
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1. tabula. Darba izmantotie pétamo grupu apziméjumi un definicijas

Apziméjums Definicija

H. pylori infekcija Atkariba no darba etapa ta noteikta ar *C-urea elptestu,
H. pylori IgG antivielam seruma vai kunga biopsiju ar
histologiju (péc Giemsa krasojuma)

Serologiska kunga atrofija Serologiska kunga glotadas atrofija atbilstosi ieprieks
noteiktajam robezvértibam, kad
Pgl/Pgll < 2 un Pgl < 30 ng/mL seruma

Kunga prieksvéza stavoklis Ar paaugstinatu kunga véza risku saistita intestinala
metaplazija, atrofija vai displazija atbilstosi MAPS II
vadlinijas noteiktajam (Pimentel-Nunes et al., 2019)

Pareizi pozitivie gadijumi Histologiska atrade atbilst kunga prieksvéza stavoklim un ir
serologiska kunga atrofija (pazeminati Pg raditaji seruma,
PgI/PgII < 2 un PgI <30 ng/mL).

Kladaini negativi gadijumi Histologiska atrade atbilst kunga prieksvéza stavoklim, bet
nav serologiskas kunga atrofijas (Pg raditaji seruma nav
pazeminati vai nav izmainiti)

2.4, Statistiska analize

Datu apstradé izmantotas apraksto$as un analitiskas datu apstrades meto-
des, veikta vienpakapju, daudzfaktoru un daudzpakapju analize. Lai izvértétu
atskiribas starp pétamam grupam, aprakstosai statistikai izmantoti Pearson
Chi-square un Mann Whitney U testi atkariba no datu izkliedes. Mainigajiem,
kuri mérami skala, paraditas vidéjas aritmétiskas vértibas ar standardnovirzi
(SN) ja izkliede ir normala, vai medianas ar starpkvartilu intervaliem (SKI), ja
izkliede neatbilst normalai. Balstoties uz literattras apskatu un darba hipotézém
vienpakapju analizé bija nepieciesams ieklaut lielu skaitu faktoru. Pakapeniski
pieauga ieklauto dalibnieku skaits, tapéc katra etapa ieklauto dalibnieku skaits
nav identisks.

Atbilstosi darba uzdevumiem datu analize iedalama:

1. Populacijas faktoru izpéte saistiba ar H. pylori izplatibu Latvija.

Populacijas faktoru izpéte saistiba ar serologiski noteiktas kunga glotadas

atrofijas izplatibu Latvija, nemot véra H. pylori infekciju.

3. Populacijas faktoru izpéte saistiba ar histologiski pieraditiem kladaini nega-
tiviem pepsinogénu testa gadijumiem nosakot kunga prieksvéza stavoklus.

4. Atlasito faktoru ietekmes uz atseviskam Pg vértibam (Pg I, Pg II, Pg I/II
attieciba) izpéte, lai rastu detalizétaku izpratni par atrasto sakaribu raksturu
un konstatétu dazadu faktoru iespéjamu mijiedarbibu.

5. Atlasito faktoru ietekmes izpéte uz pepsinogénu testa jutigumu un specifis-
kumu kunga prieksvéza stavoklu noteiksana.

6. Balstoties uz atlasitajiem faktoriem, jaunu robezveértibu aprékini pepsinoge-
nu testa precizitates uzlaboganai.
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Pétamiem iznakumiem (H. pylori infekcija, serologiska kunga atrofija,
kladaini negativi gadijumi) tika izveidoti daudzfaktoru logaritmiskas regresijas
modeli. Mainigie ar p < 0,10 sakotnéja divfaktoru analizé tika ieklauti regresijas
(daudzfaktoru analizé). Katram faktoram regresija izrékinatas izredzu attiecibas
(1A, odds ratio) un 95% ticamibas intervali (TT). Daudzfaktoru analizé mainigie
ar p < 0,05 tika uzskatiti par statistiski ticamiem.

Daudzfaktoru analizé H. pylori infekcijai papildus ieklauti vecums, dzimums
un ienakumi, kas citos pétijjumos bija saistiti ar H. pylori izplatibu (Eusebi et al.,
2014). Galvenaja modeli izmantoti H. pylori "C-urea elptesta rezultati. Atsevisks
modelis izveidots izmantojot elptesta vieta H. pylori serologijas rezultatus pie-
laujot iespéju, ka H. pylori noteik$anas veids varétu ietekmét atrastas sakaribas.
Detalizéts statistikas metozu apraksts atrodams pievienotaja publicétaja raksta
(Razuka-Ebela et al., 2020).

Péc ieprieks aprakstitajiem principiem izveidots logaritmiskas regresijas
modelis ari serologiskai kunga atrofijai, papildus ieklaujot dzimumu, smékésanu
un alkohola patérinu, jo tie citos pétijumos bija saistiti ar samazinatu pepsino-
génu limeni vai atrofiju (Liu et al., 2016; Tatemichi et al., 2001; Kikuchi et al.,
2002; Song et al., 2017b). Modeli ieklauti ari nodarbinatibas statuss un izglitibas
limenis ka sociodemografiski faktori, jo socioekonomiskais limenis vairakos
pétijumus bija saistits ar H. pylori izplatibu un var ietekmét dzivesveidu un
paradumus (Eusebi et al., 2014; Wang & Geng, 2019).

Vairakkart veikta padzilinata papildus analize ar mérki izslégt jaucéjfaktorus
un parliecinaties par atrasto sakaribu cieSumu, ka, pieméram, sadalot dalibnie-
kus péc kunga véza riska izvértésanas ABC klasifikacijas, tadéjadi modeli izdalot
visas iespéjamas kunga atrofijas un H. pylori kombinacijas ka atseviskus izna-
kumus (Yamaguchi et al., 2016). Detalizéts papildus veiktas analizes apraksts
atrodams pievienotaja publicéta raksta (Razuka-Ebela et al., 2022a).

Iepriekséjos darba etapos identificétie faktori tika salidzinati starp kladaini
negativiem pepsinogénu testa gadijumiem (kunga prieksvéza stavoklis pieradits
histologiski, bet pepsinogénu veértibas neizmainitas) un pareizi pozitiviem
gadijumiem (priek$véza stavoklis pieradits histologiski un pepsinogénu vér-
tibas pazeminatas) izmantojot iepriek§ minétas statistikas metodes. Kladaini
negativiem gadijumiem izveidots logaritmiskas regresijas modelis ieklaujot
faktorus, kas bija ticami saistiti vienfaktoru un divfaktoru analizé, ieklaujot
arl histologiski pieraditu H. pylori infekciju. Modeli papildus ieklauti vecums
un ienakumu limenis. Detalizéts statistiskas metozu apraksts un pamatojums
atrodams pievienotaja publicéta raksta (Razuka-Ebela et al., 2022b).

Papildus veikta ari mediano Pg I, Pg II un Pg I/II vértibu izpéte, salidzinot
tas péc H. pylori infekcijas klatbatnes, smékésanas paradumiem, dzimuma,
vecuma un vairakiem citiem faktoriem ar mérki gat labaku izpratni par dau-
dzfaktoru analizé konstatétajam sakaribam. Sada veida izpéte ari veikta, sadalot
dalibniekus péc ta, vai histologiski pieradits kunga prieksvéza stavoklis.
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Faktori, kas bija ciesi saistiti ar klidaini negativiem pepsinogénu testa gadi-
jumiem kluva par pamatu talakai izpétei. Sadalot dalibniekus grupas atbilstosi
smékésanas paradumiem un H. pylori klatbttnei izmantojot ieprieks noteiktas
pepsinogénu robezvértibas (Pgl/PgII < 2 un Pgl <30 ng/mL), aprékinatas ROC
liknes Pg I/II attiecibai un Pg I vértibam, izmantojot $o faktoru regresijas liknes
rezultatus un novértéjot laukumu zem ROC liknes (AUC). Papildus aprékini
veikti ari péc dzimuma un vecuma.

Grupas, kur jutigums vai specifiskums bija zem 65%, tika aprékinatas jaunas
pepsinogénu robezvértibas izmanojot Joudena indeksu (Youden’s J) lai noteiktu
robezvértibu, kas sniedz péc iespéjas augstaku jutibu un specifiskumu prieks-
véza stavoklu identificé$ana. Analize veikta SPSS 21. versija (IBM Corp., 2012)
un Microsoft Excel (2010, 2021).
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3. REZULTATI

Detalizéts aprékinu rezultatu apkopojums atrodams tabulas gan darba pie-
likuma, gan ari pievienotajas publikacijas.

3.1. Ar H. pylori izplatibu saistitie populacijas faktori

Saja darba posma analizé ieklauti 1885 dalibnieki, kuriem noteiktas
H. pylori IgG antivielas ar ELISA metodi (Eiken, Japana) laika perioda no
2016. gada martam lidz 2018. gada decembrim. Dalibnieku vidéjais vecums bija
52 gadi (SKI 12 gadi) un 62,3% bija sievietes. No dalibniekiem 1044 (55,4%)
bija pozitiva H. pylori serologija. Vislielakais seropozitivo dalibnieku ipatsvars
bija zemakaja izglitibas grupa (65% pozitivi iepretim 35% negativi), bet visma-
zakais — augstakas izglitibas grupa (51% iepretim 49%) (3. pielikums, 1. tabula).

H. pylori izplatiba bija lielaka smékétaju un bijuSo smékétaju, ka ari to
dalibnieku vidi, kas epizodiski parmeérigi lietoja alkoholu (binge-like drinkers).
H. pylori serologija bija biezak pozitiva dalibniekiem, kuri patéréja vismaz 200g
piena produktu diena, lietoja loti karstus édienus vai dzérienus, pievienoja
édienam papildus sali un biezak lietoja marinétus produktus (3. pielikums,
2. tabula). Ieklaujot analizé ari slimibu anamneézi dalibnieki, kuriem anamnézé
bijusi H. pylori eradikacija, peptiska culas slimiba, sirds un asinsvadu, ka ari
vairogdziedzera slimibas, biezak bija H. pylori seropozitivi (Razuka-Ebela et al.,
2020, 3. tabula).

Faktori, kas vienpakapju analizé bija ticami saistiti ar H. pylori seropozi-
tivitati tika ieklauti daudzfaktoru logaritmiska regresijas modeli, pielagojot to
vecumam, dzimumam un ienakumiem balstoties uz ieprieks veikto literataras
apskatu. Daudzfaktoru analizé bija ticamas sakaribas starp H. pylori seropozi-
tivitati un smeékésanu, epizodisku parmeérigu alkohola lieto$anu, vismaz 200 g
piena produktu patérinu diena, ka ari loti karstu édienu vai dzérienu lietosanu.
H. pylori seropozitivitate bija negativi saistita ar vismaz 400g auglu un darzenu
patérinu diena, H. pylori eradikaciju senaka anamnézé, peptisku ¢alas slimibu
un sirds un asinsvadu slimibam anamnézé (1. attéls; 3. pielikums, 3. tabula).
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peptiska cila —e— 1A 0,55;T10,38-0,8; p<0,01
kardiovaskularas —o—i IA0,78; T1 0,61 - 0,99; p=0,04
H. pylori eradikacija —eo—i 1A 0,57; T 0,39 - 0,84; p=0,01
karsti édieni/dzérieni e D 1A 1,32; T1 1,03 - 1,69; p=0,03
augli/darzeni —o—i 1A 0,76; Tl 0,6 - 0,96; p=0,02
piena produkti —— 1A1,37; Tl 1,11 - 1,69; p<0,01
alkohols —— 1A 1,35;TI 1,03 -1,78; p=0,03
smékésana e 1A 1,34;TI1,01-1,78; p=0,04
izglitiba (zemaka) @ 1A 1,38;TI 0,79 - 2,41; p=0,25
0,0 0,5 1,0 15 2,0 2,5 3,0 3,5 4,0

IA - izredzu attieciba, TI - 95% ticamibas intervals, p vértiba. Modeli ieklauti faktori:
izglitibas limenis, smékésana, epizodiska parmeériga alkohola lieto$ana vismaz reizi
meénesi, > 200 g piena produktu diena, > 400g auglu un darzenu diena, oti karstu

édienu vai dzérienu, marinétu produktu un galas izstradajumu lieto$ana, papildus sals
pievieno$ana édienam, H. pylori eradikacija anamnézé (senak, ka pirms gada), peptiskas
¢alas, kardiovaskularu un vairogdziedzera slimibu anamnéze. Modelis pielagots vecumam,
dzimumam un ienakumu limenim.

Papildus tika veikta padzilinata izpéte virknei faktoru lai atrastu iespéjamus
jaucéjfaktorus un parliecinatos par atrasto sakaribu ciesumu. Starp H. pylori
izzuda daudzfaktoru analizé. Tapéc tika veikta papildus analize iepretim citiem
faktoriem, kas varétu ietekmét izglitibas saistibu ar H. pylori (Razuka-Ebela
et al., 2020, tabula S1). Péc padzilinatas papildus izpétes saglabajas ciesa sakariba
starp piena produktu patérinu un H. pylori izplatibu, netika atrasti jaucéjfaktori
(Razuka-Ebela et al., 2020, tabula S2).

Nemot véra neparedzéto negativo sakaribu starp sirds un asinsvadu slimibu
véra, ka varétu parsegties sirds un asinsvadu slimibu un H. pylori izplatibas
riska faktori (Razuka-Ebela et al., 2020, tabula S4). Izveidojot regresijas modeli
sirds un asinsvadu slimibam un H. pylori seropozitivitatei, sakariba starp abiem
faktoriem tikai pastiprinajas ieklaujot virkni citu faktoru un parliecinos$i, ticami
jaucejfaktori neieziméjas (3. pielikums, 4. tabula). Papildus izpéte tika veikta
nemot véra ari iespéjami nepareizi zinotu informaciju par H. pylori eradikaciju
anamnézi (Razuka-Ebela et al., 2020, tabula S3).
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3.2. Serologiski noteikta kunga atrofija un populacijas faktori

Darba otra etapa pétot sakaribas starp populacijas faktoriem un sero-
logiski noteiktu kunga atrofiju ieklauti 3001 dalibnieki. Dalibnieku vidéjais
vecums bija 52,1 £ SN 6,8 gadi, 36,9% bija viriesi. Serologiski noteikta kunga
atrofija bija 231 (7,7%). No $iem dalibniekiem 2288 veikts “C-urea elptests
H. pylori noteiksanai un 1167 (51,0%) tas bija pozitivs. No tiem 2089 tika ari
noteiktas H. pylori IgG antivielas seruma un 1182 (56,6%) tas bija pozitivas.
Pétamas populacijas detalizéts raksturojums un galvenie vienpakapju analizé
iegttie rezultati atrodami 3. pielikuma 5. un 6. tabula.

Balstoties uz statistiski ticamam sakaribam, kas atrastas starp serologisku
atrofiju un populacijas faktoriem vienpakapju analizé, daudzfaktoru analizé
ieklauti sekojosi faktori: vecums, sméké$ana, marinétu produktu, sipolu un
kafijas lieto$ana, kunga vézis gimenes anamnézé, protonu sikna inhibitoru
lietosana un H. pylori infekcija, papildus ieklaujot dzimumu, nodarbinatibas
statusu, izglitibas limeni un alkohola patérinu. Daudzfaktoru analize tika veikta
atseviski abam H. pylori noteiksanas metodém (elptests un serologija) (3. pieli-
kums 7. un 8. tabula).

Daudzfaktoru analizé, izmantojot elptestu ka H. pylori noteik§anas metodi,
statistiski ticamas sakaribas bija vérojamas starp serologiski noteiktu kunga
glotadas atrofijju un vecumu, alkohola patérinu, kafijas un sipolu lietosanu
(2. attéls). Ticamas negativas asociacijas bija starp serologiski noteiktu atrofiju
un pozitivu H. pylori elptestu, marinétu produktu un protona sitknu inhibitoru
lietodanu, bijusiem smeékétajiem, ka ari dalibniekiem ar kunga vézi gimenes
anamnéze. Sakaribas starp serologisku atrofiju, H. pylori un citiem faktoriem
bija statistiski ticamas ari péc dalibnieku, kuriem jebkad bijusi H. pylori eradi-
kacija, izslégSanas no analizes.

Tika veikta padzilinata papildus analize sadalot dalibniekus péc ABCD
klasifikacijas (3. pielikums, 9. un 10. tabula).
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gimenes anamnéze —e——{ 1A 0,48; TI 0,24 - 0,98; p=0,04
PSI | —o—f 1A 0,48; TI 0,24 - 0,98; p=0,04
H. pylori infekcija - 1A 0,39; T1 0,28 - 0,56; p<0,001
marinéti produkti |-@— 1A 0,24;T1 0,07 - 0,8; p=0,02
sipoli . ° 1A 2,98; Tl 1,25 - 7,09; p=0,01
kafija —— 1A1,71; TI 1,17 - 2,49; p=0,01
alkohols (g/nedé|a) ® 1A1,02; Tl 1-1,04; p=0,04
bijusi smékésana —o—i 1A 0,57; T1 0,35 - 0,94; p=0,03
smékésana —o— IA0,7;T10,43 - 1,16; p=0,17
vecums [ ] 1A 1,05; TI 1,02 - 1,08; p=0,001
dzimums (viriesi) - o—1 1A 1,19; T1 0,81 - 1,76; p=0,39
L L L L L L ),
0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0

2. attéls. Daudzfaktoru analize ar serologiski noteiktu kunga atrofiju saistitiem faktoriem,
pielagojot modeli dzimumam, smékésanai un alkohola patérinam, H. pylori nosakot ar
elptestu.

IA - izredzu attieciba, TI - 95% ticamibas intervals, PSI - protonu stikna inhibitoru lieto$ana.

3.3. Kladaini negativi testa gadijumi un populacijas faktori
No 1210 biopsiju rezultatiem 367 (30,3%) dalibnieku histologijas slédzieni

atbilda kunga prieksvéza stavokliem. No tiem 160 (43,6%) nebija pazeminats
pepsinogénu limenis, tie netika identificéti ar pepsinogéna testu un lidz ar to
bija kladaini negativi.

Salidzinot iepriekséjos darba etapos caurskatitos faktorus starp kladaini
negativo un pareizi pozitivo grupam, ieziméjas vairakas ar Siem faktoriem
saistitas atSkiribas, kas vienpakapju analizes limeni uzskaititas 3. pielikuma
11. tabula.

Daudzfaktoru analizé ieklauti vecums, histologiski apstiprinata H. pylori
infekcija, kermena masas indekss un sekojosi faktori, kas bija ticami saistiti
ar kladaini negativiem gadijjumiem vienpakapju analizé: dzimums, ienakumi,
smékésana, alkohola, sipolu un kafijas lieto$ana, vismaz 400g auglu un darzenu
lietosana ikdiena un H. pylori eradikacija senaka anamnézeé.

Daudzfaktoru analizé kludaini negativi pepsinogénu testa gadijumi bija
saistiti ar smékésanu, alkohola patérinu, H. pylori eradikacijas anamnézi un
H. pylori infekciju (3. attéls; 3. pielikums, 12. tabula). Lai gan kladaini negativo
gadijumu grupa bija vairak viriesu un virie$i biezak bija smékétaji, netika kon-
statétas ticamas atskiribas papildus sadalot dalibniekus péc dzimuma.
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PSI | ————1 1A 1,05; TI 0,4 - 2,76; p=0,93

H. pylori infekcija —e— 1A 2,54; Tl 1,5 - 4,28; p<0,01
kafija —o— 1A0,77; TI 0,36 - 1,67; p=0,51
sipoli / loki e 1A 1,43; T 0,57 - 3,58; p=0,45
augli/darzeni —— IA1,03;TI0,6-1,75; p=0,93
alkohols (g/nedé|a) ] 1A 1,07; TI 1,01 - 1,14; p=0,03
smékéesana L 2 1A 3,22; T1 1,57 - 6,58; p<0,01
ienakumi | -@—— IA0,57; T10,24 - 1,39; p=0,22
vecums » 1A 1,01; T10,97 - 1,05; p=0,77
dzimums (viriei) —— 1A0,94; T1 0,51 - 1,74; p=0,85
-1,0 1,0 3,0 5,0 7,0 9,0 11,0 13,0 15,0

3. attéls. Daudzfaktoru regresijas modelis klidaini negativiem pepsinogénu testa gadijumiem
nosakot kunga prieksvéza stavoklus.

IA - izredzu attieciba, TT - 95% ticamibas intervals, PSI — protona stikna inhibitoru lieto$ana
pédéja ménesa laika.

Analizgjot papildus medicinas vestures faktorus, kas varétu ietekmét kunga
sekréciju un lidz ar to pepsinogénu limenus un testa precizitati, ticama sakariba
atrasta ar endoskopiski noteiktu atvilna ezofagitu (erozivu ezofagitu). Pétama
populacija endoskopiski atvilna ezofagits tika konstatéts 48 no 364 (13,2%)
dalibnieku. Dalibniekiem ar atvilpa ezofagitu kladaini negativi pepsinogénu
testa gadijumi bija sastopami ievérojami biezak, neka dalibniekiem bez ezofagita
(72,9% iepretim 39,6%, p < 0,01) (4. attéls, 2. tabula). Daudzfaktoru analizé
kladaini negativi gadijumi ari bija saistiti ar atvilpa ezofagitu, smékésanu un
H. pylori infekciju, bet negativi saistiti ar augstakiem ienakumiem (2. tabula).
Kladaini negativu gadijumu izplatiba proporcionali pieauga lidz ar atvilna ezo-
fagita smagumu (p < 0,01).

2. tabula. Daudzfaktoru regresijas modelis kladaini negativiem pepsinogénu testa
gadijumiem un atvilpa ezofagitu

1A;5 95% T1
atvilna ezofagits 4,5; 2,0 - 9,9; p < 0,001
smeékésana 3,3; 1,7 - 6,6; p = 0,001
H. pylori infekcija 2,8; 1,6 — 4,5; p < 0,001
ienakumi (augsti iepretim zemiem) 0,3; 0,1 - 0,7; p < 0,01

IA - izredzu attieciba pielagota visiem tabula minétajiem faktoriem, ka ari alkohola, auglu / darzenu
un protona sikna inhibitoru lietosanai un kermena masas indeksam. 95% TI - ticamibas intervals.
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4. attéls. Kladaini negativu un pareizi pozitivu pepsinogénu testa gadijumu dalijums
dalibniekiem ar un bez atvilna ezofagita.

3.4. Populacijas faktori un atskirtbas pepsinogénu vértibas

Atskiribas ieziméjas salidzinot pepsinogénu vértibas, Seit apkopotas butis-
kakas. Vidéjas Pg I un Pg II vértibas bija augstakas, bet Pg I/II attieciba zemaka
H. pylori pozitiviem, neka H. pylori negativiem dalibniekiem. Smékeétajiem bija
augstakas Pg I un Pg II veértibas, ka ari augstaka vidéja Pg I/II attieciba neka
nesmeéketajiem (3. tabula).

3. tabula. Pg I, Pg IT un Pg I/II attiecibas salidzinajums starp H. pylori pozitiviem un
negativiem dalibniekiem un péc smeékésanas paradumiem

Pg I (ng/mL) Pg II (ng/mL) Pg I/1I attieciba
mediana; SKI mediana; SKI mediana; SKI
H. pylori ar elptestu
pozitivs 47,3; 31,4 18,7; 11,7 2,6; 1,5
negativs 33,3; 25,6 8,9; 5,1 4,9; 3,3
p — vértiba * < 0,01 < 0,01 < 0,01
Smékésana
nesmeékeétaji 36,8; 30,8 12,6;12,4 2,8;2,5
bijusie smékeétaji 41,5; 31,1 13,2; 11,4 2,9; 2,4
smékeétaji 46,0; 28,0 14,8; 12,5 3,3;2,2
p - vertiba** < 0,01 < 0,01 0,01

* Atskiribas noteiktas izmantojot Mann-Whitney U testu grupu salidzinasanai.

** Atskiribas noteiktas izmantojot Kruskal-Wallis testu grupu salidzinasanai. SKI - starpkvartilu

intervals.
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Lai labak izprastu smékésanas un H. pylori infekcijas ietekmes raksturu,
Pg I un Pg I/II vértibas salidzinatas iedalot dalibniekus grupas ar un bez kunga
prieksvéza stavokliem (4. un 5. tabula). Vidéjas Pg I vértibas bija augstakas
H. pylori pozitiviem neka H. pylori negativiem dalibniekiem abas grupas - ar
un bez kunga prieksvéza stavokliem.

Grupa bez kunga prieksvéza stavokliem H. pylori pozitiviem dalibniekiem
bija zemaka Pg I/II attieciba neka H. pylori negativiem dalibniekiem neatkarigi
no smékésanas paradumiem. Grupa ar kunga prieksvéza stavokliem vidéja Pg I/11
attieciba bija zemaka H. pylori pozitiviem neka negativiem dalibniekiem tikai
smékeétaju grupa. Pretéjais redzams bijusajiem un nesmeékeétajiem — Pg I/II attie-
ciba bija augstaka H. pylori pozitiviem neka H. pylori negativiem dalibniekiem.

4. tabula. Vidéjas PgI/II attiecibas salidzinajums péc smékésanas paradumiem un H. pylori
infekcijas klatbatnes dalibniekiem ar un bez histologiski pieradita kunga prieksvéza stavokla

Nav prieksvéza stavoklis Ir prieksveza stavoklis
Pg I/II ng/mL mediana; Pgl/II ng/mL mediana;
SKI SKI

H. pylori H. pylori P H. pylori | H. pylori P

pozitivie negativie | vértiba* | pozitivie | negativie | vértiba*
pétama populacija | 2,9; 1,4 4,4; 1,8 < 0,01 1,7; 1,6 0,9; 1,8 0,01
nesmeékétaji 2,8; 1,4 4,3; 1,8 < 0,01 1,5; 1,5 0,8; 0,9 < 0,01
bijusie smékeétaji 2,9; 0,9 4,7; 1,4 < 0,01 1,8; 1,8 0,8; 0,8 0,02
smeékétaji 3,1; 1,5 4,7; 2,0 < 0,01 1,9; 1,5 3,4; 4,1 0,02

*Atskiribas noteiktas izmantojot Mann-Whitney U testu salidzinot H. pylori pozitivo un negativo
grupu. SKI - starpkvartilu intervals.

5. tabula. Vidéjo Pgl vértibu salidzinajums péc smékésanas un H. pylori infekcijas ar un bez
histologiski pieradita kunga prieksvéza stavokla

Nav prieksvéza Ir prieksvéza stavoklis
stavoklis Pgl ng/mL Pgl ng/mL mediana;
mediana; SKI SKI

H. pylori | H. pylori P H. pylori | H. pylori
pozitivie | negativie | vértiba* | pozitivie | negativie | vértiba*

pétama populacija 51,5; 26,7 | 37,9;19,3 | <0,01 | 30,3; 34,7 | 8,6; 20,6 | <0,01

nesmékeétaji 51,5; 26,6 | 35,1;17,3 | <0,01 | 26,3; 33,5 | 7,2; 14,1 < 0,01
bijusie smékeétaji 53,1; 27,6 | 40,4;17,0 | <0,01 | 30,1; 38,9 8,7; 8,9 < 0,01
smékétaji 51,0; 25,2 | 46,1; 18,8 0,04 40,5; 38,5 | 34,3; 33,7 0,12

*Atskiribas noteiktas izmantojot Mann-Whitney U testu salidzinot H. pylori pozitivo un negativo
grupu. SKI - starpkvartilu intervals.
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3.5. Faktoru ietekme uz pepsinogénu testa precizitati kunga
priekSveéza stavoklu noteikSana un pepsinogénu vértibu

pielagoSana

Salidzinot Pg I un Pg I/II attiecibas jutigumu un specifiskumu kunga
prieksvéza stavoklu noteik§ana izmantojot iepriek$ noteiktas pepsinogénu testa
robezveértibas (Pg I/Pg II <2 un Pg I <30ng/mL) redzams, ka jutigums un
specifiskums ievérojami atskiras, ja aprékinus dala péc H. pylori infekcijas un
smékésanas paradumiem. Smékétaju grupa testa jutigums ir ievérojami zemaks,
neka citas grupas, un tas ir saistits ar H. pylori infekcijas klatbutni (6. tabula).

6. tabula. Pepsinogéna testa jutigums un specifiskums kunga prieksvéza stavoklu noteiksana

péc smékésanas paradumiem un H. pylori klatbutnes izmantojot ieprieks noteiktas

robezvértibas

Jutigums (%, 95% TI), specifiskums (%, 95% TI) un laukums zem ROC liknes (AUC)

PgI/Pgll <2

Pg I < 30ng/mL

Visi dalibnieki

65,38 (60,25-70,27);
87,12 (84,67-89,30); 0,82

62,64 (57,44-67,62);
81,56 (78,78-84,12); 0,75

Nesmekeétaji, HP pozitivi

65,79 (56,32-74,42);
80,08 (74,76-84,70); 0,80

57,02 (47,41-66,25);
85,34 (80,51-89,36); 0,76

Nesmeékétaji, HP negativi

81,63 (72,53-88,74);
92,37 (88,21-95,42); 0,88

90,82 (83,28-95,71);
69,92 (63,63-75,69); 0,89

Bijusie smékeétaji, HP pozitivi

56,82 (41,03-71,65);
83,51 (74,60-90,27); 0,79

50,00 (34,56-65,44);
87,63 (79,39-93,44); 0,74

Bijusie smekeétaji, HP negativi

81,48 (61,92-93,70);
94,94 (87,54-98,60); 0,96

88,89 (70,84-97,65);
78,48 (67,80-86,94); 0,93

Smeéketaji, HP pozitivi

52,00 (37,42-66,34);
87,04 (79,21-92,73); 0,76

32,00 (19,52-46,70);
91,67 (84,77-96,12); 0,63

Smeéketaji, HP negativi

32,26 (16,68-51,37);
93,33 (83,80-98,15); 0,68

38,71 (21,85-57,81);
86,67 (75,41-94,06); 0,68

TI - ticamibas intervals; ROC - receiver operating characteristic curve; AUC - laukums zem ROC

likenes; Pg - pepsinogéni; HP - Helicobacter pylori.

Smekétajiem aprékinatas jaunas vértibas izmantojot Joudena indeksu lai
atrastu Pg I un Pg I/II robezveértibas ar péc iespéjas augstaku jutigumu un spe-
cifiskumu. Jaunas robezvértibas aprékinatas ari paréjam grupam, butiski nesa-
mazinot pepsinogénu testa specifiskumu (virs 65%) salidzinajumu veiksanas
noluka (7. tabula). Iepriek$éjo un jauno pepsinogénu robezvértibu salidzinajums

tiesi smekétajiem redzams 8. tabula, dalot péc H. pylori klatbutnes.
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7. tabula. Jaunas aprékinatas pepsinogénu testa robezvértibas kunga prieksvéza stavoklu
noteiksanai smékétajiem péc H. pylori klatbatnes

Jauna Pg robezvértiba, jutigums (%), specifiskums (%), Joudena indekss

Pg 1/Pg I

Pg I (ng/mL)

Nesmekeétaji, HP pozitivi

< 1,76; 60,5%; 88,0%; 0,49

< 30,84 ng/mL; 59,6%; 85,0%; 0,45

Nesmekeétaji, HP negativi

< 1,81; 81,6%; 92,8%; 0,74

< 16,00 ng/mL; 73,5%; 94,5%; 0,68

Bijusie smekeétaji, HP
pozitivi

< 2,21; 65,9; 83,5%; 0,49

< 33,51 ng/mL; 54,5%; 84,5%; 0,39

Bijusie smeékeétaji, HP
negativi

< 2,51; 92,6%; 92,4%; 0,85

< 22,75 ng/mL; 85,2%; 94,9%; 0,80

Smeéketaji, HP pozitivi

< 2,07; 56,0%; 85,2%; 0,41

< 40,91 ng/mL; 54,0%; 76,9%; 0,31

Smeketaji, HP negativi

< 3,01; 48,4%; 86,7%; 0,35

< 37,75 ng/mL; 67,7%; 71,7%; 0,39

HP - Helicobacter pylori, Pg — pepsinogéns, JJ Joudena indekss.

8. tabula. Ieprieks$éjo un jauno pepsinogénu robezvértibu jutigums un specifiskums nosakot
kunga prieksvéza stavoklus smékétajiem, dalot péc H. pylori klatbutnes

Pg robezvértiba, jutigums (%) , specifiskums (%)

Pg I/Pg I

Pg I (ng/mL)

Smékeétaji H. pylori
pozitivi,
vecas robezvertibas

Pg I/1I < 2,00
52,0% (TI 37,4-66,3)
87,0% (TI 79,2-92,7), AUC 0,76

Pg 1 < 30,00
32,0% (TI 19,52 - 46,70)
91,7% (TI 84,8-96,1), AUC 0,63

negativi, vecas
robezvértibas

32,3% (TI 16,7-51,4)
93,3% (TI 83,8-98,2), AUC 0,68

Jaunas robezvértibas | Pg I/II < 2,07 Pg <4091
56,0% 54,0%
85,2%, JJ 0,41 76,9 %, J] 0,31
Smekétaji H. pylori | PgI/II < 2,00 Pg I < 30,00

38,7 % (TI 21,9-57,8)
86,7 % (T1 75,4-94,1), AUC 0,68

Jaunas robezvértibas

Pg I/II < 3,01
48,4%
86,7%, JJ 0,35

Pg I < 37,75 ng/mL
67.7%
71.7%, J] 0.39

Pg - pepsinogéns, JJ — Joudena indekss, AUC - laukums zem ROC liknes, TT - 95% ticamibas

intervals.
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4. DISKUSIJA

4. Helicobacter pylori izplatiba un populacijas faktori

Lai gan literatara H. pylori izplatiba visbiezak tiek saistita ar zemaku socioe-
konomisko statusu (Eusebi et al., 2014), parliecinosu tiesu sakaribu ar to atrast
neizdevas. Pastav iespéja, ka ievaktie dati par ienakumiem un nodarbinatibu
varétu but neprecizi, nemot véra Latvija lielo neoficialo jeb “aplok$nu algu” ipat-
svaru (45,5% 2017. gada) (Sauka & Putnins, 2009), ka rezultata dalibnieki varéja
sniegt neprecizu informaciju. Ienakumu nevienlidzibas (Dzini koeficienta)
mazinasanas un ekonomiska izaugsme péc ekonomiskas krizes ari varétu radit
apstaklus, kur iespéjama asociacija starp H. pylori, ienakumiem un bezdarbu
izzud. Toties ta varétu atspoguloties ka sakariba ar izglitibu un citiem ar to sais-
titiem faktoriem, ieskaitot dzivesveidu. Si darba dalibnieku atlases sakumposma
Latvijai bija ceturtais augstakais Dzini koeficients ES-28 valstu konteksta, kas
norada uz ievérojamu ienakumu nevienlidzibu (Centrala statistikas parvalde,
2018).

Nemot véra iepriek§ minétos apstaklus un darba rezultatus, ar dzivesveidu
saistiti faktori varétu labak kalpot ka socioekonomiska stavokla un izglitibas
limena indikatori pétama populacija. Ta varétu paskaidrot, kapéc daudzfaktoru
analizé saglabajas sakaribas starp H. pylori un dzivesveida (smékésana, alkohola
lietosana) vai uztura paradumiem bet ne ienakumiem un izglitibu. Te japie-
min, ka divfaktoru analizé augstakais H. pylori pozitivo ipatsvars bija zemaka
izglitibas grupa, bet zemakais — augstakas izglitibas grupa. Vairuma pétijumu
augstaks izglitibas limenis bija saistits ar zemaku H. pylori izplatibu (Zhu et al.,
2014; EUROGAST, 1993). Papildus izpété izglitibas limenis bija saistits ar citiem
faktoriem, kas bija ticami saistiti ar H. pylori. Zemaks izglitibas limenis, tapat ka
H. pylori izplatiba, bija saistits ar mazaku auglu un darzenu patérinu, biezaku
karstu édienu un dzérienu lieto$anu, smékésanu, un biezaku kardiovaskularu
un peptiskas ¢tlas slimibu anamnézi. Iespéjams, ka sakaribu starp H. pylori un
izglitibu mazina $ie un citi ar dzivesveidu un uzturu saistiti jaucéjfaktori, kuru
ietekme parklajas.

Nemot véra lielo faktoru skaitu un to iespéjamu mijiedarbibu, uz taksonomi-
jam balstita analizé izdevas detalizétak izpétit socioekonomisko un dzivesveida
faktoru mijiedarbibu, jo dalibnieki tika iedaliti grupas, kuras raksturoja vairaki
faktori vienlaicigi (Polaka et al., 2021). Sadalot dalibniekus péc dzimuma, izgliti-
bas un ienakumiem tomér ieziméjas atskiribas — H. pylori izplatiba bija zemaka
sievietém ar augstaku izglitibas limeni un lielakiem ienakumiem (IA 0,76; 95%
TI 0,48-1,20) salidzinot ar viriesiem (IA 0,65; 95% TI 0,42-1,01). Ticamiba $im
sakaribam bija pie robezvértibas (p = 0,056), kas visticamak saistits ar ievérojami
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mazaku dalibnieku skaitu grupas péc to pardales, kas médz but taksonomijas
metodes ierobezojums.

Daudzfaktoru regresiju modelos ticama cie$a sakariba bija starp piena pro-
duktu patérinu un H. pylori izplatibu. Padzilinata papildus izpété jaucéjfaktorus
atrast neizdevas, kas norada uz piena produktu patérinu ka cie$u iespé&jams
neatkarigu ar H. pylori izplatibu saistitu faktoru. Analizes veiksanas laika no
piena produktiem netika atseviski izdalits piens, bet paredzams, ka tas sastada
ievérojamu proporciju no kopuma lietoto piena produktu apjoma.

Uzskata, ka piens var kalpot ka vektors H. pylori infekcijai - baktérija
atrasta lidz pat 50% svaigpiena paraugu Italija (Quaglia et al., 2008, Mousav
et al., 2014). Latvija svaigpiena lieto$ana bija loti populara, ipasi lauku apvidos.
Piena produktu patérina sakaribas ar H. pylori iespé&jams skaidrojums ir, ka $o
individu paradumi atspogulo bérnibas paradumus, kas, iespéjams, noveda pie
baktérijas iegtis$anas bérniba un jauniba. Uzskata, ka ar H. pylori inficéjas biezak
tiesi bérniba, jo ipasi zemakos socioekonomiskos apstaklos (Eusebi et al., 2014;
Ozbey et al., 2017). Ja dalibnieki, kuri lieto biezak piena produktus tos ari biezi
lietoja bérniba, tad sakaribu ar H. pylori izplatibu varétu skaidrot ar infekcijas
iegtisanu pirms vairakiem gadu desmitiem.

4.2. Serologiski noteikta kunga atrofija un populacijas faktori

Serologiski noteiktas kunga atrofijas izplatiba pétijuma populacija butiski
neatskiras no citam Eiropas valstim - 7,7% iepretim 4,4% Italija, 6,3% Vacija
un 6,6% Zviedrija (Brenner et al., 2007; Storskrubb et al., 2008; Di Mario et al.,
2017). Janem vera, ka serologiskas atrofijas salidzinasanu starp valstim ierobezo
atSkiribas metodologija un ieklautajas vecuma grupas.

Darba konstatétas ticamas sakaribas starp serologisku atrofiju un ar uzturu
saistitiem faktoriem, smékeésanu, alkohola patérinu un H. pylori. Sakaribu rak-
sturs at$kiras no vairakiem citiem pétjjumiem. Rezultatu salidzinasanu apgratina
apstaklis, ka vairums lielo pétijumu ar uzturu saistitus faktorus pétijusi attieciba
uz kunga véza risku, nevis kunga atrofiju un pepsinogéniem. Detalizétaka
diskusija par atsevi$ku faktoru saistibu ar serologisku kunga atrofiju atrodama
pievienotaja publikacija (Razuka-Ebela ef al. 2022a).

Parsteidzo$akais rezultats bija H. pylori negativa sakariba ar serologisku
atrofiju, kas saglabajas neatkarigi no H. pylori noteik$anai izmantotas metodes
(elptests vai serologija) un ari péc dalibnieku, kuriem jebkad bijusi eradika-
cija, izslégsanas no analizes. Sada sakariba konstatéta tikai vél viena pétijuma
(Muhsen et al., 2019). Vairakos pétijumos konstatéta ciesa sakariba starp
H. pylori un hronisku atrofisku gastritu neatkarigi no ta, vai atrofijas noteiksanai
izmantota serologija vai histologija (Weck & Brenner, 2008; Adamu et al., 2011).
Abu atrofijas noteik$anas metozu iesp&jamie trukumi, ka ari H. pylori izzu$ana
lidz ar smagaku atrofisku gastritu un vecumu varétu novest pie sakaribas
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ar H. pylori mazina$anos un izzu$anu (Weck & Brenner, 2008). Lai gan $aja
darba dalibnieki ar serologisku atrofiju bija vecaki par dalibniekiem bez tas, péc
padzilinatas izpétes vecums neapstiprinajas ka izskiross faktors — dalot dalibnie-
kus péc ABCD Klasifikacijas, grupa D esos$ie (H. pylori negativi ar serologisku
atrofiju) nebija butiski vecaki par C grupas dalibniekiem (H. pylori pozitivi ar
serologisku atrofiju).

Saja darba grupas C (H. pylori pozitivi ar serologisku atrofiju) un D
(H. pylori negativi ar serologisku atrofiju) bija lidzigs skaits dalibnieku, sasta-
dot 3,4% un 3,8% no pétamas populacijas. Atbilstosi atrofijas patogenétiskiem
mehanismiem varéja paredzét, ka grupa C tomér bus vairak dalibnieku neka
grupa D. Sis novérojums liek uzdot jautajumu, vai klaidaini negativi serologiskas
atrofijas rezultati butiski ietekmé modeli un izrietosas sakaribas.

4.3. Faktoru ietekme uz pepsinogénu testa precizitati kunga
priekdvéZa stavoklu noteikSana

Pétama populacija izmantojot eso$as pepsinogénu testa robezveértibas, bija
salidzinosi liels skaits kladaini negativu gadijumu (160 no 367 histologiski pie-
raditiem prieksvéza stavokliem, jeb 43,6%), noradot uz to, ka testa precizitati
pétama populacija ir nepiecieams uzlabot.

Pepsinogéna testa precizitati butiski ietekméja smékésana un H. pylori
infekcija. Detalizéta diskusija par citiem faktoriem, ar kuriem atrastas sakaribas
ar lielaku kladaini negativu gadijumu risku atrodama pievienotaja publikacija
(Razuka-Ebela et al., 2022b).

Ka $aja darba, tad ari citos pétijumos augstakas Pg I un Pg II vértibas bija
H. pylori pozitiviem, neka H. pylori negativiem dalibniekiem (Sun et al., 2007;
Huang et al, 2016, Yu et al., 2021). Lielaka starpiba Pg II neka Pg I vértibas,
salidzinot H. pylori pozitivus dalibniekus ar H. pylori negativiem dalibniekiem,
varétu pamatot salidzino$i mazaku Pg I/II vértibu H. pylori pozitivu dalibnieku
vida (Pg II par 110%, kameér Pg I par 42% lielaks, 5. attéls, 3. tabula). So skai-
drojumu atbalsta ari tas, ka H. pylori infekcijas raditais iekaisums var butiski
palielinat tie$i Pg II sekréciju, jo kunga antrala dala satur gan Pg II izdalosas
$tnas, gan nodrosina vislabako vidi H. pylori izdzivo$anai (Correa & Piazuelo,
2012; Yu et al., 2021).

Saja darba smeékétajiem bija augstakas Pg 1, Pg II, ka ari Pg I/II vértibas,
salidzinot ar nesmeékétajiem. Lielaku Pg I/II attiecibu smeékétajiem varétu
skaidrot ar proporcionali lielaku starpibu Pg I neka Pg II vértibas salidzinot
smékétajus ar nesmékeétajiem (Pg I par 25%, kameér Pg II par 17,5% lielaks,
5. attéls, 3. tabula). No literataras zinams, ka smékésana var palielinat kunga
sekréciju un saistita ar Pg I pieaugumu (Parente et al., 1985; Sakamoto, 2010).
Ar salidzinosi lielaku Pg I limeni varétu skaidrot, kapéc smeéketaji ir biezak
kladaini negativi.
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5. attéls. H. pylori un smékésanas ietekmes uz pepsinogénu vértibam attélojums.

Pg - pepsinogéns, SKI - starpkvartilu intervals. Noraditas pepsinogénu vértibu starpibas (%)
salidzinot attiecigas grupas. Detalizéti dati atrodami 3. tabula.

Veicot papildus padzilinatas izpétes, tika konstatéts, ka H. pylori un sméke-
$ana pepsinogénu limenus ietekmé ne tikai ka atseviski faktori, bet ir vérojama
to efektu mijiedarbiba — H. pylori spé&j modificét smékésanas ietekmi uz pep-
sinogénu limeniem, tadéjadi batiski ietekméjot pepsinogéna testa precizitati.

So novérojumu apstiprina precizitates aprékini pepsinogénu testam, kur smé-
kétajiem ir ievérojami zemaki jutiguma raditaji. Savukart viszemakie jutiguma
raditaji Pg I un Pg I/II ir tiesi smeékétajiem bez H. pylori infekcijas (6. tabula),
iespéjams sakara ar smékésanas izraisito Pg I pieaugumu. Smékétajiem ar
H. pylori infekciju testa jutigums ari bija ievérojami zemaks Pg I vértibai, bet
labaks Pg I/II veértibai, iespéjams sakara ar salidzinosi augstaku Pg II limeni
uz H. pylori infekcijas rékina (5. attéls). Tas norada, ka ar Pg vértibu izmainu
saistitu ipatnibu dé] H. pylori infekcijas raditais efekts darbojas pretéji smékeésa-
nas raditajam, tadéjadi smékeétaju vida uzlabojot pepsinogéna testa precizitati,
mazinot kladaini negativu gadijumu risku.

Nemot véra, ka vairakos pétijumos atrasta sakariba starp dzimumu, vecumu
un pepsinogénu limeniem, un to, ka daudzfaktoru analizé bija vérojama saka-
riba starp kladaini negativiem gadjjumiem un virieSu dzimumu, izpéte butu
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jaatkarto lielaka populacija kas pielautu vienlaicigi grupas sadalit péc dzimuma,
smékésanas paradumiem un H. pylori infekcijas nemot véra ari vecumu. Veicot
jutiguma un specifiskuma analizi un papildus iedalot grupas péc dzimuma, tas
kluva parak mazas, lai varétu izvértét dzimuma iespéjamo lomu.

4.4. Pepsinogénu testa precizitates uzlaboSana

Veiktie jutiguma un specifiskuma aprékini norada, ka smeékésana un
H. pylori infekcija, ka ari abu $o faktoru kombinacija spéj butiski ietekmét pep-
sinogéna testa spéju identificét kunga prieksvéza stavoklus. Smékésanas ietekme
uz pepsinogéna testa precizitati bija atkariga no H. pylori infekcijas klatbutnes.
Lidz ar to testa uzlabosana janem véra ne tikai smékésanas un H. pylori infek-
cijas ka atsevisku faktoru ietekme uz pepsinogénu testu, bet ari abu o faktoru
mijiedarbiba.

H. pylori pozitiviem un negativiem smeékétajiem bija iespéjams aprékinat
jaunas pepsinogénu testa robezveértibas lai uzlabotu to jutigumu kunga prieks-
véza stavok]u identificé$ana. Péc veiktajiem aprékiniem redzams, ka smékésanas
efekts uz pepsinogénu vértibam atskiras ne tikai starp H. pylori pozitivo un
negativo grupu, bet ari globalaka limeni starp dalibniekiem ar un bez histolo-
giski pieraditiem kunga prieks$veza stavokliem.

No pieejamiem publicétiem datiem, pagaidam tikai Tong et al (2017)
izdevies uzlabot Pg precizitati atrofiska gastrita noteiksana pielagojot pepsino-
génu robezvértibas atbilstosi H. pylori klatbutnei Kina. Uz doto bridi nav citu
publicétu datu, kur Pg robezvértibas modificétas vienlaikus nemot véra divus
faktorus — gan H. pylori infekciju, gan smékeésanu.

Balstoties uz iegutajiem rezultatiem, uzlabot kunga prieksvéza stavoklu
skriningu varétu divos veidos:

1. Aprékinot un izmantojot jaunas pepsinogénu testa robezvértibas smé-

keétajiem;

2. Neizmantojot pepsinogénu testu kunga priek§véza stavoklu noteiksanai

smeékeétajiem.

Lai lemtu par labako pieeju, pirmkart nepiecie$ams lielaka populacija atkar-
tot pepsinogéna testa precizitates aprékinus, nemot véra dzimumu un vecumu.
Tapat butu nepiecie$ams analizi atkartot citas valsts populacija lai izvertétu,
vai rezultati ir savienojami starp dazadam populacijam. Papildus nepieciesams
veikt ari izmaksu efektivitates aprékinus. Nemot véra pepsinogéna, ka markiera
raksturu, lietderigi batu pétijuma dalibniekiem péc noteikta laika pepsinogénu
vértibas noteikt atkartoti, lai novértétu, vai dazados laikos noteiktas vértibas
korele.

36



4.5. Peétijuma priekSrocibas un ierobeZojumi

Darba ieklauts liels dalibnieku skaits un vienlaicigi izpétits liels skaits dazadu
populacijas faktoru. Eiropas valstis $adi pétijumi trikst un tajos nav vienlaicigi
ietverts tik apjomigs faktoru skaits. Ietverto faktoru un dalibnieku skaits palieli-
naja iespéju atrast sakaribas, kuras citadi varétu tikt nepamanitas. Lielais skaits
dazkart ari savstarpéji saistito ieklauto faktoru lava veikt padzilinatas papildus
izpétes un validacijas aprékinus, lai pamatotu un rastu skaidrojumu atrastajam
sakaribam.

Darbam ir $kérsgriezuma pétijumam atbilstosi ierobezojumi. Nevar izvirzit
parliecino$us secinajumus par to, vai dzivesveida faktori ir saistiti ar H. pylori
infekciju, vai tie tomér atbilst ilgtermina sekam, pieméram, socioekonomiskam
stavoklim vai bérnibas apstakliem. Tapat arl nevar izvirzit secindjumus par
célonsakaribam starp dzivesveida faktoriem un kunga glotadas atrofiju.

Datu ievaksana par uztura paradumiem balstijas uz dalibnieku atminu, to
precizitati var ietekmét ar atminu saistita neobjektivitate (recall bias), un lidz
ar to dati var arl precizi neatspogulot ikdienas uztura paradumus ilgtermina.
Tapéc rezultati javérté kritiski, jo ipasi spriezot par faktoru iespéjamo iedarbibu
ilgtermina. Darba gaita vadoties péc dalibnieku un pétijuma grupas atsauks-
meém un novérojumiem veikti vairaki labojumi anketa lai uzlabotu ievakto datu
precizitati un pielidzinasanas iespéjas.

Saja darba atrasto sakaribu pilnvértigai analizei un célonsakaribu noteik-
$anai nepiecieSams veikt prospektivu pétjjumu. Nemot véra pétijuma GISTAR
prospektivo dizainu, pastav iespéja $o darbu nakotné papildinat.

Tomér, neskatoties uz $kérsgriezuma pétijumam raksturigajiem ierobezoju-
miem, darba gaita veiktas izpétes rezultata rasts klinisks pienesums — konstatéts,
ka pepsinogénu testa precizitates uzlabo$anai nepiecieSama atskiriga pieeja
smékétajiem.
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5. SECINAJUMI

Darba gaita pieraditas sakotnéji izvirzitas hipotézes:

1. Populaciju raksturojosi faktori ietekmé pepsinogénu testa precizitati kunga
prieks$véza stavoklu noteiksana.

2. Pepsinogénu testa precizitati kunga priek§véza stavoklu noteikSana iespé-
jams uzlabot, izmantojot populacijai pielagotu pieeju.

Balstoties uz iegiitajiem rezultatiem izstradati sekojosi secinajumi:

1. Daudzfaktoru analize uzradija H. pylori infekcijas pozitivu saistibu ar sme-
késanu, regularu parmerigu alkohola lietoSanu, piena produktu patérinu
un Joti karstu édienu un dzérienu lieto$anu, bet negativu saistibu ar auglu
un darzenu patérinu, ka ari peptiskas ¢tlas un sirds un asinsvadu slimibu
anamnezi.

2. Daudzfaktoru analize uzradija serologiskas kunga atrofijas izplatibas po-
zitivu saistibu ar pieaugosu vecumu, sméké$anu, biezaku alkohola, kafijas
un sipolu lietoSanu, bet negativu saistibu ar H. pylori infekciju, biezaku
marinétu produktu un protona siikna inhibitoru lietosanu.

3. Kluadaini negativs pepsinogénu tests, nosakot kunga prieksvéza stavoklus,
biezak bija smékétajiem, dalibniekiem ar H. pylori infekciju, atvilna ezofagi-
tu, H. pylori eradikaciju anamnézé un tiem, kuri vairak patéréja alkoholu.

4. Pepsinogéna testa precizitati batiski pasliktinaja smékésana, un tas ietekmes
raksturu noteica smékésanas mijiedarbiba ar H. pylori infekciju. Sie faktori
batu janem véra, interpretéjot pepsinogéna testa rezultatus kunga prieksve-
7a stavoklu noteiksana.

5. Darba rezultati norada, ka kunga prieksvéza stavoklu skrininga uzlabo$anai
nepiecieS$ama atskiriga pieeja sméketajiem. Pepsinogénu testa precizitati
smeékeétajiem iespéjams uzlabot, izmantojot $ai grupai péc H. pylori klatbut-
nes pielagotas vértibas.

Darba praktiska nozime

Darbs parada, ka pepsinogéna testa precizitati iespéjams uzlabot, izmantojot
populacijai pielagotu pieeju. Darba pirmo reizi aprékinatas jaunas pepsinogéna
testa robezvértibas nemot véra divus faktorus — smékésanu un H. pylori infek-
ciju, tada veida uzlabojot testa precizitati smékétajiem nosakot kunga prieksvéza
stavoklus. Izpété izmantotie aprékini balstiti ne tikai uz smékésanas un H. pylori
ka izolétu faktoru ietekmi, bet nemot véra ari to bitisko mijiedarbibu. Rezultati
norada, ka kunga prieksvéza stavoklu skrininga uzlabo$anai nepiecieSama
atskiriga pieeja smeékétajiem — vai nu pielagojot pepsinogénu testa robezvértibas
péc H. pylori klatbutnes, vai neizmantojot testu $aja subpopulacija. Lai izskirtos
par pieeju, nepieciesams atkartot pétijjumu ar lielaku dalibnieku skaitu un veikt
izmaksu efektivitates aprékinus.
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Pielikums Nr. 2

Galvenie no aptaujas anketas iegitie faktori (mainigie) un to kodéSana

1. Sociodemografiskie faktori — vecums, dzimums, tautiba, izglitibas limenis (pamatskolas
vai zemaka, visparéja vidéja, profesionala tehniska, augstaka izglitiba), majsaimniecibas
ienakumi uz vienu gimenes locekli péc nodoklu nomaksas (zem 250, 250-500, 500
1000, virs 1000 Eiro) un nodarbinatibas statuss (nodarbinatais vai pa$nodarbinatais,

bezdarbnieks, pensionars);
Smeékeésana — smeékeétaji, bijusie smékeétaji un ne-smekeétaji;

3. Uzturs — vismaz 400 g auglu un darzenu diena pédéjas nedélas laika (ja, né) atbilstosi
PVO un FAO rekomendacijam (PVO, 2003a), vismaz 200 g piena produktu diena pédéjas
nedélas laika, putnu un sarkanas galas dienas patérin$ porcijas (1 porcija = 100g), karstu
édienu un dzérienu, ka ari asu édienu patérin$ (reizes nedéla). Ar produktu patérina
biezuma anketu tika ievakti dati par produktu patérinu ikdiena parasta nedéla pédéja
gada laika (ar kategorijam retak ka reizi nedéla, vismaz vienu reizi nedéla, divas lidz
Cetras reizes, piecas lidz septinas reizes nedéla): zivis, biezpiens, kefirs, olas, paksaugi,
galas izstradajumi, siers, putnu un sarkana gala, augli, darzeni, marinéti, kaltéti, saliti
un kapinati produkti, sipoli un kiploki, saldinati dzérieni, malta un gkistosa kafija, zala
un melna téja. Darba gaita uzlabojot anketu taja ieklautas kategorijas saldumi, maize
un graudaugi. Dzérienu kategorijas (kafija, téja, piens) parveidotas skaitliskas vértibas
(kriizes diena) ar meérki izveidot uztura paradumu grupas (patterns). Sals patérins
izvértéts atbilsto$i PVO un Finbalt uztura anketas paraugam - vai papildus sals tiek
pievienots jau salitam édienam (nekad, dazkart péc pagarSosanas, vienmér) (PVO,

2003b; Finbalt, 2007).

4. Alkohola patérin$ - vadoties péc alkoholisko dzérienu veida un daudzuma (ml) tika
izrékinats etanola (gramos) patérin$ nedéla. Izveidota papildus kategorija epizodiska
parmeériga alkohola lieto$ana (binge-like drinkers), iedalot dalibniekus tris kategorijas
atkariba no ta, cik biezi tiek patéréti 200g alkohola (etanola saturs vismaz 40%) viena
reizé pédéja gada laika (netiek, retak ka reizi ménesi, vismaz vienu reizi meénesi)

(Nugawela et al., 2016).

5. Kermena masas indekss - <18.5 kg/m? (samazinats), 18.5-24.9 kg/m? (normals), 25.0-

29.9 kg/m? (palielinats) un > 30.0 kg/m? (aptaukosanas).

6. Fiziska aktivitate — ar anketu iegutie dati par fiziskas aktivitates intensitati un ilgumu
darba un brivaja laika tika izmantoti lai izveidotu kategorijas vidéjas intensitates (vismaz
150 minates nedéla) un intensivas (vismaz 75 minates nedéla) fiziskas aktivitates darba
un brivaja laika atbilstosi PVO rekomendacijam par fiziskas aktivitates daudzumu, kas

nepiecie$ams, lai mazinatu neparnésajamo slimibu attistibas risku (PVO, 2010).

7. Mediciniska anamnéze - slimibu anamnéze, pédéja ménesa laika izmantotie
medikamenti (protonu sakna inhibitori, H, receptoru antagonisti, aspirins,
antihipertensivie lidzekli, nesteroidie pretiekaisuma lidzekli u.c.), H. pylori eradikacijas

terapijas kurss vairak ka pirms gada.

8. Gimenes anamnéze - laundabigi audzeji pirmas (vecaki, masas, brali, bérni) un otras

pakapes (vecvecaki, tantes un onkuli) radiniekiem.

9. Kupga un zarnu trakta izmeklgjumu (augséja endoskopija, kolonoskopija) un

kolorektala véza skrininga veik$ana pédéjo tris gadu laika.
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Pielikums Nr. 3

Tabulas
1. tabula. Sociodemografiskie faktori pétama populacija un péc serologiski noteiktas
H. pylori
Mainigie, n (%) Pétama populacija, | HP-pozitivi, | HP-negativi, | p vértiba*
n = 1885 n = 1044 n = 841

Dzimums (viriesi) 711 (37,7) 406 (38,9) 305 (36,3) 0,24
Vecums (gados), 52,0 52,0 52,0 0,82
mediana, SKI SKI 12 SKI 12 SKI 12
Izglitiba

pamatskolas vai 77 (4,1) 50 (4,8) 27 (3,2) 0,03

zemaka (0-9 gadi)

visparéja Vidéjé 333 (17,7) 190 (18,2) 143 (17,0)

(10-12 gadi)

profesionélé tehniska 860 (45,6) 490 (46,9) 370 (44,0)

augstaka izglitiba 615 (32,6) 314 (30,1) 301 (35,8)
Tenakumi (Eiro)*

< 250 461 (28,1) 260 (28,3) 201 (27,9) 0,98

250-500 899 (54,9) 503 (54,8) 396 (55,0)

> 500 278 (17,0) 155 (16,9) 123 (17,1)
Nodarbinatiba

bezdarbnieks 145 (7,7) 80 (7,7) 65 (7,7) 0,56

nodarbinats 1555 (82,5) 865 (82,9) 690 (82,0)

pensionars 100 (5,3) 58 (5,6) 42 (5,0)

invalids 85 (4,5) 41 (3,9) 44 (5,2)

* Atskribas rékinatas izmantojot x* testu HP-pozitivas un HP-negativas grupas salidzina$anai.

HP - Helicobacter pylori. SKI - starpkvartilu intervals.

* majsaimniecibas ienakumi uz vienu majsaimniecibas locekli péc nodoklu nomaksas.

2. tabula. Dzivesveida faktori pétama populacija un péc serologiski noteiktas H. pylori

Mainigie, n (%) Petama | HP-pozitivi,| HP-negativi,
populacija, | n =1044 n = 841 vértiba*
n = 1885

Smékésana | sméketajs 398 (21,1) |243(23,3) |155 (18,5) <0,01

bijusais smékétajs 364 (19,3) |218(20,9) | 146 (17,4)

nesmékeétajs 1120 (59,5) | 582 (55.8) | 538 (64,1)
Epizodiska | nekad 1213 (64,4) | 640 (61,3) |573 (68,1) <0,01
parmériga retak, ka reizi ménesi | 246 (13,1) |[141 (13,5) |[105 (12,5)
alkohola vismaz reizi ménesi | 426 (22,6) | 263 (252) |163 (19,4)
lietoSana®
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Mainigie, n (%) Petama HP-pozitivi, HP-negativi,
populacija, | n=1044 n = 841 vertiba*
n = 1885

Kermena < 24,9 kg/m? 451 (24,3) | 258 (25,0) | 193 (23,4) 0,36
masas 25-29,9 kg/m? 724 (39,0) |410 (39,7) |314 (38,1)
indekss > 30,0 kg/m’ 683 (36,8) | 365 (353) |318 (38,5)
(KMI)
Vismaz 200g piena produktu diena 1149 (61,0) | 660 (63,2) |489 (58,1) 0,03
(pédéja nedéla)
Vismaz 400g auglu un/vai darzenu | 1292 (68,5) | 691 (66,2) | 601 (71,5) 0,01
diena (pédéja nedéla)
Loti karsti édieni un/vai dzérieni 449 (23,8) |273 (26,1) | 176 (20,9) 0,01
(pédéja nedéla)
Asi édieni 392 (20,8) |230 (22,0) |162(19,3) 0,14
(pédéja nedéla)
Papildus sals | nekad 1390 (73,7) | 741 (71,0) | 649 (77,2) < 0,01
pievienosana | dajreiz vai vienmér | 495 (26,3) |303 (29,0) |192 (22,8)
édienam
Marinéti <1 326 (17,3) | 180 (17,2) | 146 (17,4) 0,06
produkti 2-3 416 (22,1) |232(22,2) |184 (21,9)
(dienas 4-5 1058 (56,1) | 573 (54,9) | 485 (57,7)
nedéla) 6-7 85 (4,5) |59 (5,7) 26 (3,1)
Galas <1 284 (15,1) |159 (15,2) | 125 (14,9) 0,05
izstradajumi |2-3 235 (12,5) | 119 (11,4) |116 (13,8)
(dienas 45 1035 (54,9) | 562 (53.8) | 473 (56.2)
nedéla) 6-7 331 (17,6) |204 (19,5) | 127 (15,1)
Olas <1 40 (2,1) 17 (1,6) 23 (2,7) 0,08
(dienas 2-3 144 (7,6) |72 (6,9) 72 (8,6)
nedela) 45 1363 (72,3) | 754 (72,2) | 609 (72,4)

6-7 338 (17,9) |201 (19,3) |137 (16,3)

*Atskribas rékinatas izmantojot x? testu HP-pozitivas un HP-negativas grupas salidzinasanai.
HP - Helicobacter pylori.
*epizodiskas parmérigas alkohola lietosanas biezums pédéja gada — atbilst vismaz 200g stipra alkohola
(sastava vismaz 40% etanola) lieto$anai viena reizeé.

vecumam, dzimumam un ienakumiem

Mainigie 1A 95% TI p vertiba
Izglitiba
pamatskolas vai zemaka (0-9 gadi) 1,38 0,79-2,41 0,25
visparéja vidéja (10-12 gadi) 1,17 0,86-1,59 0,30
profesionala tehniska 1,20 0,94-1,53 0,14
augstaka izglitiba 1,00 -
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Mainigie 1A 95% TI p vértiba

Smeékeésana

smeékétajs 1,34 1,01-1,78 0,04

bijusais smékétajs 1,38 1,03-1,85 0,03

nesmeékeétajs Ref -
Epizodiska parmériga alkohola lietosana®

nekad Ref -

retak, ka reizi ménesi 1,37 0,99-1,89 0,06

vismaz reizi ménesi 1,35 1,03-1,78 0,03
Piena produkti vismaz 200g diena 1,37 1,11-1,69 <0,01
Augli un/vai darzeni 0,76 0,60-0,96 0,02
vismaz 400g diena
Loti karsti édieni / dzérieni 1,32 1,03-1,69 0,03
Papildus sals pievienosana édienam 1,21 0,95-1,54 0,13
Marinéti produkti

retak, ka reizi nedéla Ref -

2-3 dienas 1,03 0,74-1,43 0,88

4-5 dienas 0,87 0,65-1,16 0,33

6-7 dienas nedéla 1,58 0,89-2,83 0,12
Galas izstradajumi

retak, ka reizi nedéla Ref

2-3 dienas 0,79 0,53-1,16 0,22

4-5 dienas 0,81 0,60-1,09 0,17

6-7 dienas nedéla 1,05 0,72-1,53 0,79
H. pylori eradikacija (senak, ka pedéja gada laika) |0,57 0,39-0,84 0,01
Vairogdziedzera slimibas 0,79 0,58-1,08 0,14
Kardiovaskularas slimibas 0,78 0,61-0,99 0,04
Peptiskas calas slimiba 0,55 0,38-0,80 <0,01
Glomerulonefrits 0,61 0,36-1,03 0,07

IA - izredZu attieciba, TT - 95% ticamibas intervals, ref — references vértiba.
*epizodiskas parmeérigas alkohola lietosanas biezums pédéja gada - atbilst vismaz 200g stipra alkohola

(sastava vismaz 40% etanola) lieto$anai viena reizeé.

4. tabula. Daudzfaktoru regresijas modelis kardiovaskularu slimibu anamnézei un H. pylori

seropozitivitatei

Mainigie, n (%) 1A 95% TI p vertiba
H. pylori serologija pozitiva 0,73 0,57-0,94 0,02
Vecums (gados) 1,09 1,07-1,11 < 0,001
Dzimums (viriesi) 1,00 0,74-1,36 0,98
Izglitibas limenis 0,92 0,46-1,86 0,82
Tenakumu limenis 0,67 0,45-1,00 0,05
Kermena masas indekss 1,11 1,08-1,13 < 0,01
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Mainigie, n (%) 1A 95% TI p vertiba
Smékeésana 1,03 0,73-1,46 0,87
Cukura diabéts anamnézé 2,84 1,52-5,31 < 0,01
Peptiska calas slimiba anamnézé 0,76 0,49-1,19 0,23
Sistoliskais asinsspiediens (mmHg) 1,03 1,02-1,04 < 0,01
Vismaz 400g auglu/darzenu diena 1,01 0,78-1,31 0,95
Papildus sals pievienosana édienam 1,32 1,00-1,74 0,05
Vidgjas intensitates fiziska slodze < 150 min diena |1,31 0,97-1,76 0,08
Alkohola lietosana (etanola g/nedéla) 1,00 1,00-1,00 0,69

IA - izredzu attieciba, TI - 95% ticamibas intervals, ref — references vértiba.

*epizodiskas parmérigas alkohola lieto$anas biezums pédéja gada — atbilst vismaz 200g stipra alkohola
(sastava vismaz 40% etanola) lieto$anai viena reizeé.

5. tabula. Sociodemografiskie faktori un H. pylori izplatiba pétama populacija un péc
serologiski noteiktas kunga glotadas atrofijas klatbatnes

Mainigie, n (%) Petama Serologiski Nav serologiskas p
populacija, | noteikta kunga | kunga atrofijas, | vértiba*
n = 3001 atrofija, n = 2770 (92,3)
n =231 (7,7)
Dzimums (viriesi) 1108 (36,9) |85 (36,8) 1023 (36,9) 0,97
Vidéjais vecums gados £ SN | 52,1 £ 6,8 54,8 + 6,5 52,4 + 6,8 < 0,01**
Izglitiba
pamatskc?las vai zemaka 112 3.7) 9.(3.9) 103 (3.7)
(0-9 gadi) ? ? ’
visparéja videja (10-12 gadi) | 502 (16,7) | 46 (19,9) 456 (16,5) 0,41
profesionala tehniska 1390 (46,3) | 109 (47,2) 1281 (46,2)
augstaka 997 (33,2) 67 (29,0) 930 (33,6)
Nodarbinatiba
bezdarbnieks 385 (12,8) |34 (14,7) 351 (12,7)
nodarbinatais 2438 (81,2) | 177 (76,6) 2261 (81,6) 0.11
pensionars 178 (5,9) 20 (8,7) 158 (5,7)
H. pylori ar elptestu (n=2289) |1167 (51,0) |55 (32,4) 1112 (52,5) <0,01
H. pylori serologiski (n=2089) | 1182 (56,6) |72 (48,3) 1110 (57,2) 0,04

* Atskiribas noteiktas ar x* testu salidzinot grupas “serologiski noteikta kunga glotadas atrofija” un
“nav serologiski noteiktas kunga glotadas atrofijas,” ja nav noradits savadak.

** Atskiribas noteiktas ar t-test for Equality of Means salidzinot grupas “serologiski noteikta kunga
glotadas atrofija” un “nav serologiski noteiktas kunga glotadas atrofijas.”

HP - Helicobacter pylori, SN - standartnovirze.
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6. tabula. Dzivesveida paradumi un kunga vézis gimenes anamnézé pétama populacija un
péc serologiski noteiktas kunga glotadas atrofijas klatbutnes

Mainigie, n (%) Pétama Serologiski | Nav serologiskas
populacija, | noteikta kunga | kunga atrofijas, | vértiba*
n = 3001 atrofija, n = 2770 (92,3)
n =231 (7,7)
Smeékésana
smeékétajs 598 (19,9) 36 (15,6) 562 (20,3) 0,09
bijusais sméekétajs 572 (19,1) 39 (16,9) 533 (19,3)
nesmeékétajs 1828 (61,0) | 156 (67,5) 1672 (60,4)
Alkohola lieto$ana (mediana, 12,2 12,3 12,2 0,62**
etanols g/nedéla) SKI 32,3 SKI 31,0 SKI 32,5
Kafija 0,01
retak, ka reizi nedéla 1391 (60,8) |90 (52,9) 1301 (61,4)
1-6 reizes nedéla 344 (15,0) |23 (13,5) 321 (15,1)
katru dienu 554 (24,2) 57 (33,5) 497 (23,5)
Marinéti produkti 0,08
retak, ka reizi nedéla 1072 (36,3) |82 (35,8) 990 (36,3)
vienu reizi nedéla 901 (30,5) 77 (33,6) 824 (30,2)
2-4 reizes nedéla 813 (27,5) 65 (28,4) 748 (27,5)
5-7 reizes nedéla 167 (5,7) 5(2,2) 162 (5,9)
Sipoli un loki 0,01
retak, ka reizi nedéla 175 (7,5) 6 (3,5) 169 (7,8)
vienu reizi nedéla 248 (10,7) 22 (12,9) 226 (10,5)
2-4 reizes nedéla 863 (37,1) 50 (29,2) 813 (37,7)
5-7 reizes nedéla 1039 (44,7) |93 (54,4) 946 (43,9)
PSI pédéja ménesa laika 241 (8,0) |11 (4,8) 230 (8,3) 0,06
Gimenes anamnézé kunga vézis | 341 (11,4) 15 (6,5) 326 (11,8) 0,02
(1. un 2. pakapes radinieki)

Tabula uzskaititi tikai tie ar dzivesveidu un anamneézi saistitie faktori, kas talak ietverti daudzfaktoru

analize.

* Atskiribas noteiktas ar x* testu salidzinot grupas “serologiski noteikta kunga glotadas atrofija” un
“nav serologiski noteiktas kunga glotadas atrofijas,” ja nav noradits savadak.

**Atskiribas noteiktas ar Mann-Whitney U testu salidzinot grupas “serologiski noteikta kunga

glotadas atrofija” un “nav serologiski noteiktas kunga glotadas atrofijas.”

HP - Helicobacter pylori, PSI - protona siknu inhibitori, SKI - starpkvartilu intervals.
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7. tabula. Daudzfaktoru analize ar serologiski noteiktu kunga glotadas atrofiju saistitiem
faktoriem, pielagojot to dzimumam, smékésanai, alkohola lieto$anai un ar elptestu noteikta
H. pylori infekcijai, izslédzot dalibniekus ar jebkadu H. pylori eradikacijas anamnézi, n = 2120

Mainigie 1A 95% TI p vértiba

Dzimums (viriesi) 1,19 0,81-1,76 0,39
Vecums (gados) 1,05 1,02-1,08 0,001
Nodarbinatiba

bezdarbnieks ref

nodarbinatais 0,83 0,52-1,34 0,45

pensionars 0,89 0,43-1,87 0,76
Izglitibas limenis 0,90 0,73-1,12 0,35
Smékésana

nesmeékeétajs ref

bijusais smékétajs 0,57 0,35-0,94 0,03

smeékétajs 0,70 0,43-1,16 0,17
Alkohola patérins (g/nedéla), uz 10g 1,02 1,00-1,04 0,04
intervaliem
Kafija

retak, ka reizi nedéela ref

1-6 reizes nedéla 1,01 0,61-1,67 0,97

katru dienu 1,71 1,17-2,49 0,01
Sipoli

retak, ka reizi nedéla ref

vienu reizi nedéla 2,72 1,05-7,03 0,04

2-4 reizes nedéla 1,80 0,74-4,36 0,20

5-7 reizes nedéla 2,98 1,25-7,09 0,01
Marinéti produkti

retak, ka reizi nedéla ref

vienu reizi nedéla 0,91 0,62-1,36 0,66

2-4 reizes nedéla 0,74 0,48-1,13 0,17

5-7 reizes nedéla 0,24 0,07-0,80 0,02
H. pylori infekcija (*C-urea elptests) 0,39 0,28-0,56 <0,01
PSI lietosana (pédéja ménesi) 0,48 0,24-0,98 0,04
Kunga vézis gimenes anamnézé (1. un 2. | 0,48 0,24-0,98 0,04
pakapes radinieki)

IA - izredzu attieciba, 95% TI - 95% ticamibas intervals, PSI — protonu stkna inhibitori, ref -
references veértiba.
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8. tabula. Daudzfaktoru analize ar serologiski noteiktu kunga glotadas atrofiju saistitiem
faktoriem, pielagojot to dzimumam, smékésanai, alkohola lieto$anai un serologiski noteiktai
H. pylori, n = 2089

Mainigie 1A 95% TI p vertiba

Dzimums (viriesi) 1,14 0,76-1,70 0,53
Vecums (gadi) 1,05 1,02-1,08 < 0,01
Nodarbinatiba

bezdarbnieks ref

nodarbinatais 0,79 0,48-1,28 0,33

pensionars 0,67 0,30-1,48 0,32
Izglitibas limenis 1,02 0,82-1,28 0,86
Smeékésana

nesmeékétajs ref

bijusais sméekétajs 0,61 0,37-1,00 0,05

smékeétajs 0,62 0,37-1,06 0,08
Alkohols (etanola g/nedéla), uz 10g intervaliem 1,02 1,00-1,05 0,02
Kafija

retak, ka reizi nedéla ref

1-6 reizes nedéla 0,87 0,51-1,48 0,60

katru dienu 1,60 1,07-2,37 0,02
Sipoli

retak, ka reizi nedéla ref

vienu reizi nedéla 4,25 1,39-13,00 0,01

2-4 reizes nedéla 2,58 0,89-7,50 0,08

5-7 reizes nedéla 4,59 1,59-12,00 0,01
Marinéti produkti

retak, ka reizi nedéla ref

vienu reizi nedéla 0,96 0,65-1,44 0,86

2-4 reizes nedéla 0,63 0,40-0,99 0,05

5-7 reizes nedéla 0,19 0,04-0,78 0,02
H. pylori serologija pozitiva 0,67 0,48-0,95 0,02
PSI lietosana (pédéja meénesi) 0,57 0,29-1,12 0,10
Kunga vézis gimenes anamnézé (1. un 2. pakapes | 0,46 0,25-0,85 0,01
radinieki)

IA - izredzu attieciba, 95% TI - 95% ticamibas intervals, PSI - protonu stkna inhibitori, ref -
references vértiba.
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9. tabula. Dalibnieku sadale péc ABCD klasifikacijas ar vidéjo vecumu katra grupa

ABCD grupa n (%) Vecums (mediana gados, SKI)
A. H. pylori negativi, 738 (38,3) 52,9 (SKI 12,0)
nav serologiskas atrofijas
B. H. pylori pozitivi, 1049 (54,5) 52,0 (SKI 12,0)
nav serologiskas atrofijas
C. H. pylori pozitivi, 66 (3,4) 55,0 (SKI 9,0)
ir serologiska atrofija
D. H. pylori negativi, 73 (3,8) 55,0 (SKI 10,5)
ir serologiska atrofija

HP - Helicobacter pylori, SKI - starpkvartilu intervals.

10. tabula. Daudzfaktoru regresijas modelis salidzinot ABCD grupas (n = 1926)

1A (95% TI), p vértiba

Mainigie HP+, nav serologiskas | HP+, ir serologiska | HP-, ir serologiska
atrofijas (B) atrofija (C) atrofija (D)
Vecums 1,00 (0,99-1,02), 0,78 |1,06 (1,02-1,11), 0,01 |1,04 (1,00-1,09), 0,04

Dzimums (viriesi)

0,98 (0,78-1,23), 0,86

1,18 (0,65, 2,15), 0,58

1,08 (0,61-1,92), 0,79

Alkohols (g/nedéla) ar
10 g intervalu

1,01 (0,99-1,03), 0,38

1,04 (1,01-1,06), 0,01

1,02 (0,99-1,05), 0,26

Nodarbinatie iepretim
bezdarbniekiem

1,71 (1,03, 2,84), 0,04

0,54 (0,14-2,12), 0,37

1,51 (0,53-4,34), 0,44

Izglitba zemaka
iepretim augstakai

1,37 (1,09-1,71), 0,01

0,43 (0,05-3,58), 0,44

2,44 (0,72-8,24), 0,15

Smekeétaji iepretim
nesmeéketajiem

1,08 (0,82-1,42), 0,58

0,60 (0,24-1,32), 0,19

0,73 (0,36-1,50), 0,39

Bijusie sméketaji
iepretim
nesmékeétajiem

1,19 (0,92-1,55), 0,20

0,91 (0,45-1,82), 0,78

0,41 (0,18-0,94), 0,04

Kafija (katru dienu
iepretim retak ka reizi
nedéla)

0,97 (0,76-1,22), 0,78

2,31 (1,31, 4,09),
< 0,01

1,19 (0,66-2,13), 0,57

Marinétie produkti
(5-7 dienas iepretim
retak ka reizi nedéla)

1,54 (0,96-2,46), 0,07

0,50 (0,11-2,25), 0,36

0,69 (0,37-1,30), 0,25

Sipoli (5-7 dienas
iepretim retak ka reizi
nedéla)

1,24 (0,85-1,80), 0,27

4,65 (0,98-21,93), 0,05

4,62(1,08-19,81),0,04*

PSI pédéja ménesa
laika

0,84 (0,59-1,19), 0,33

0,53 (0,18-1,56), 0,25

0,61 (0,23-1,60), 0,32

Kunga vézis gimenes
anamneze

1,02 (0,78, 1,33), 0,91

0,37 (0,13-1,05), 0,06

0,56 (0,26-1,33), 0,20

Grupu salidzinajums veikts iepretim grupai A (HP negativi, nav serologiskas atrofijas).

IA - izredzu attieciba, pielagota visiem faktoriem modeli, 95% TI - ticamibas intervals, HP -
Helicobacter pylori, PSI - protonu siikna inhibitori, ref - references vértiba.
*salidzinot 2-4 dienas nedéla iepretim retak ka reizi nedéla
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11. tabula. Faktoru salidzinajums starp klidaini negativiem un pareizi pozitiviem
pepsinogénu testa gadijumiem nosakot kunga prieksveza stavoklus

Mainigie, n (%) Populacija | Pareizi pozitivie Kladaini
(n =1210) (n =202) negativie vertiba*
(n =157)

Dzimums (viriesi) 168 (46,8) 79 (39,1) 89 (56,7) < 0,01

Vecums gados 52,0 56,0 55,0 0,18**

(mediana, SKI) SKI 11,0 SKI 10,0 SKI 10,0

Ienakumi (eiro) 0,01
< 250 116 (35,6) 54 (29,2) 62 (44,0)

250-500 164 (50,3) 98 (53,0) 66 (46,8)
500-1000 43 (13,2) 30 (16,2) 13 (9,2)
> 1000 3(0,9) 3 (1,6) 0 (0,0)

Nodarbinatiba 0,97
bezdarbnieki 47 (13,1) 26 (12,9) 21 (13,4)
nodarbinatie 272 (75,8) 154 (76,2) 118 (75,2)
pensionari 40 (11,1) 22 (10,9) 18 (11,5)

Smeékésana < 0,01
nesmékeétaji 208 (57,9) 134 (66,3) 74 (47,1)

Smél,(étéji 80 (22,3) 26 (12,9) 54 (34,4)
bijusie smékeétaji 71 (19,8) 42 (20,8) 29 (18,5)

Alkohols (g/nedélé) 11,9 SKI 31,4 | 10,12 SKI 24,4 12,8 SKI 45,4 | 0,06**

Vismaz 400g auglu/darzenu 194 (54,0) 118 (58,4) 76 (48,4) 0,06

diena

Vismaz 200g piena produktu 208 (57,9) 122 (60,4) 86 (54,8) 0,29

diena

Sipoli un loki
ne vairak, ka reizi nedéla 40 (12,2) 22 (12,8) 18 (11,6) 0,05
2-4 reizes nedéla 135 (41,3) 62 (36,0) 73 (47,1)

5-6 reizes nedéla 94 (28,7) 60 (34,9) 34 (21,9)
katru dienu 58 (17,7) 28 (16,3) 30 (19,4)

Kafija
ne vairak, ka reizi nedéla 49 (13,7) 20 (9,9) 29 (18,6) 0,05
2-6 reizes nedéla 64 (17,9) 36 (17,8) 28 (17,9)
katru dienu 245 (68,4) 146 (72,3) 99 (63,5)

PSI pédéja ménesa laika 26 (7,3) 12 (5.,9) 14 (9,0) 0,27

HP eradikacija anamneézé 24 (6,9) 6 (3,0) 18 (11,9) < 0,01

(vairak ka pirms gada)

HP hiStOlogiSki 205 (57,1) 94 (46,5) 111 (70,7) < 0,01

* Atskiribas noteiktas ar x* testu salidzinot kladaini negativo grupu ar pareizi pozitivo grupu.

** Atskiribas noteiktas izmantojot Mann-Whitney U testu.

HP - Helicobacter pylori, PSI — protonu stikna inhibitori, SKI - starpkvartilu intervals.
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12. tabula. Daudzfaktoru regresijas modelis ar kladaini negativiem gadijumiem saistitiem
faktoriem (n = 293)

Mainigie, n (%) 1A 95% T1I p vertiba

Dzimums (viriesi) 0,94 0,51-1,74 0,85
Vecums 1,01 0,97-1,05 0,77
Ienakumi (eiro)

<250 ref

250-500 0,58 0,33-1,01 0,05

>500 0,57 0,24-1,39 0,22
Smeékésana

nesmeékétaji ref

smeékétaji 3,22 1,57-6,58 < 0,01

bijusie smékeétaji 1,07 0,51-2,25 0,86
Alkohola lieto$ana (g/nedéla) 1,07 1,01-1,14 0,03
Vismaz 400g auglu/darzenu diena 1,03 0,60-1,75 0,93
Sipoli un loki

ne vairak, ka reizi nedéla Ref

2-4 reizes nedéla 1,62 0,72-3,64 0,24

5-6 reizes nedéla 0,90 0,38-2,14 0,81

katru dienu 1,43 0,57-3,58 0,45
Kafija

ne vairak, ka reizi nedéla ref

2-6 reizes nedéla 0,65 0,26-1,63 0,36

katru dienu 0,77 0,36-1,67 0,51
Kermena masas indekss 0,99 0,70-1,39 0,93
H. pylori infekcija (histologiski apstiprinata) | 2,54 1,50-4,28 < 0,01
PSI 1,05 0,40-2,76 0,93

Grupu salidzinajums veikts iepretim pareizi pozitiviem gadijumiem.
IA - izredzu attieciba, pielagota visiem faktoriem modeli, TI - ticamibas intervals, PSI - proton sakna
inhibitoru lietosana pédéja ménesa laika, ref - references vértiba.
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ANNOTATION

Latvia has a high prevalence of Helicobacter pylori (H. pylori), as well as
conditions associated with the infection - atrophy of the gastric mucosa and
stomach cancer. Although up to 89% of non-cardia gastric cancer cases in
the world are attributable to H. pylori, most people with the infection will not
develop gastric cancer during their lifetime. This leaves room for a number of
other factors that could play an important role in the development of precance-
rous gastric lesions. The detection of pepsinogens in serum is the best currently
available non-invasive method for assessing the condition of the gastric mucosa.
However, studies show that pepsinogens have a moderate diagnostic yield in
identifying precancerous gastric lesions with heterogenous results, which could
be due to population specific differences. There are no large scale studies pub-
lished on whether pepsinogen testing could be adapted and improved based on
specific population factors.

Based on the abovementioned circumstances, the aim of the thesis was to
develop a population tailored approach to improve serological screening for pre-
cancerous gastric lesions by identifying the socioeconomic and lifestyle factors
associated with the prevalence of H. pylori and gastric atrophy, so identifying
risk groups in the population. This would result in clinically applicable fndings.

The work was carried out within the “Multicentric randomized study
of H. pylori eradication and pepsinogen testing for the prevention of gastric
cancer mortality — the GISTAR study” in collaboration with representatives
from the International Agency for Research on Cancer of the World Health
Organization. In Latvia, data on socioeconomic, lifestyle and medical history-re-
lated factors were collected from the study participants and they were tested for
H. pylori infection by “C-urea breath test and IgG antibodies, as well as for
serum pepsinogen levels. Study participants with decreased serum pepsinogen
values indicative of serologic gastric mucosal atrophy (predetermined cut-offs
Pgl/Pgll < 2 and Pgl < 30 ng/mL) were referred for upper endoscopy with
biopsy.

This work includes several stages of research. First, population factors
(socioeconomic, lifestyle and medical history-related) associated with H. pylori
prevalence were identified, followed by the identification of population facors
associated with serologically determined gastric atrophy. This included associa-
tions which, in contrast to the respective literature, point towards a stronger
relationship between H. pylori and lifestyle, rather than socioeconomic, factors.

Based on relationships identified in the initial stages, factors were selected
and studied in the context of false negative cases in pepsinogen testing (where
precancerous gastric lesions were not identified by serum pepsinogen testing).

57



The risk of false negative pepsinogen test results was significantly increased by
H. pylori infection, smoking, alcohol consumption and reflux esophagitis.

H. pylori infection and smoking were both significantly associated with
lower sensitivity of the pepsinogen test. In-depth analysis showed an interaction
between the effects of H. pylori and smoking on pepsinogen values. By calcu-
lating new pepsinogen cut-offs for smokers according to H. pylori status, it was
possible to improve the sensitivity of the pepsinogen test.
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GENERAL OVERVIEW

Importance of the chosen topic and novelty of the work

Population factors could determine whether an individual belongs to a par-
ticular risk group, potentially creating longterm inequality in health. The field
of preventive medicine is growing in Europe, with an emphasis on population
tailored strategies (WHO, 2021). The Council of the European Union recently
announced a new approach for cancer screening with an emphasis on early
diagnosis, calling for the development of strategies to prevent gastric cancer
(European Commission, 2022).

Latvia has a high prevalence of Helicobacter pylori (H. pylori), as well as con-
ditions associated with the infection - atrophy of the gastric mucosa and gastric
cancer (Leja et al., 2017a). Several studies have shown that H. pylori infection is
associated with gastric atrophy and is considered to be the main risk factor for
developing gastric cancer (International Agency for Research on Cancer, 2012).
Although up to 89% of non-cardia gastric cancer cases in the world have been
scientifically linked to H. pylori, most people with the infection will not deve-
lop gastric cancer during their lifetime (Plummer et al., 2015, Amieva & Peek,
2016). This circumstance leaves room for the study of other factors that could
play an important role in the development of precancerous gastric lesions. More
information on socioeconomic, lifestyle and medical history factors related to
H. pylori infection and the prevalence of gastric atrophy in the population could
help develop population-specific strategies for gastric cancer prevention. So far,
studies on such population factors have been comparatively smaller, have not
simultaneously included such a large number of factors and have mostly been
conducted outside of Europe. Factors associated with H. pylori and atrophic
gastritis vary from population to population, and published data are sometimes
contradictory.

The best currently available non-invasive method for assessing the con-
dition of the gastric mucosa is the detection of pepsinogens in the serum
(Malfertheiner et al., 2017, Malfertheiner et al., 2022). A low Pg I and Pg I/II
ratio indicates possible gastric atrophy and can be used to identify people at
increased risk of developing gastric cancer and for whom upper endoscopy may
be beneficial (Yamaguchi et al., 2016; Miki 2006). However, two meta-analyses
indicate that pepsinogens play a moderate diagnostic role in identifying gastric
cancer and precancerous lesions with pronounced heterogeneity between
studies, which could be explained both by differences in methodology and in
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the characteristics of the studied populations (Huang et al., 2015; Bang et al.,
2019). There is also no large scale study on whether the yield of the pepsinogen
test in identifying precancerous gastric lesions could be adjusted and improved
based on specific population factors.

Based on the abovementioned circumstances, the following aim was set
the fulfillment of which could result in a clinically applicable contribution - to
develop a population tailored approach to improve the serological screening for
gastric precancerous lesions, by identifying population factors associated with
the prevalence of H. pylori and gastric atrophy. Given that H. pylori infection
and precancerous gastric lesions (including atrophy) are the main gastric cancer
risk factors objectively identifiable in a population, they have been selected
as the basis for the investigation in order to identify and select other popula-
tion-based risk factors in order to fulfill the aim of the study.

The results of this study provide additional and specific information on
factors related to H. pylori and the prevalence of gastric atrophy in a European
population. They also provide new information on the interaction between
smoking and H. pylori and the resulting effects on the performance of the pep-
sinogen test in detecting precancerous gastric lesions. Based on the calculations
made in this work, it may be possible to improve the efficacy of screening for
precancerous gastric lesions by improving the accuracy of the pepsinogen test.

The doctoral thesis was developed at the Institute of Clinical and Preventive
Medicine of the University of Latvia in cooperation with representatives
of the International Agency for Research on Cancer of the World Health
Organization.

Aim
To develop a population tailored approach to improve serological screening
for gastric precancerous lesions, by identifying socioeconomic and lifestyle rela-

ted population factors associated with the prevalence of H. pylori and gastric
atrophy.

Objectives

1. Identify population factors associated with H. pylori prevalence.
Identify population factors associated with serologically determined gastric
atrophy.

3. Investigate whether the selected factors increase the risk of false negative
pepsinogen test results in detecting precancerous gastric lesions.

4. Investigate whether and how the selected factors affect the accuracy of
the pepsinogen test in identifying precancerous gastric lesions.
According to these objectives, the work has been divided into four stages.
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Hypotheses

1. Factors characteristic of a population can influence the accuracy of the pep-
sinogen test in detecting precancerous gastric lesions.

2. The accuracy of the pepsinogen test in detecting gastric precancerous
lesions can be improved using a population tailored approach.

Overview of methods

The work was carried out within “GISTAR - a multicenter randomized
study to reduce gastric cancer mortality through H. pylori eradication and
determination of pepsinogen levels» in collaboration with representatives
of the International Agency for Research on Cancer of the World Health
Organization. Randomly selected participants from aged 40 to 64 years were
administered a questionnaire in GISTAR research centers in Latvia covering
sociodemographic factors, lifestyle, dietary and smoking habits, history of
disease, medications used and family history of cancer. In the course of this
work, the factors included in the analysis are based on a review of the literature.

Within the framework of the GISTAR study, participants were tested for
H. pylori by C"-urea breath test, IgG antibodies (Eiken or Biohit test systems)
and pepsinogens I and II in the serum (Eiken, Japan). Participants with
pepsinogen values indicative of serological gastric atrophy (predetermined cut-
offs Pgl/PgIl < 2 and PgI < 30 ng/mL) were referred for upper endoscopy with
biopsies from the stomach.

Socioeconomig, lifestyle and medical history factors were initially analyzed
together with H. pylori prevalence, followed by the prevalence of serologically
determined atrophy of the gastric mucosa. In the next stage of the work,
the association of selected factors with histologically proven cases of gastric
precancerous conditions not identified by pepsinogen testing (false negative
cases) was investigated. The sensitivity and specificity of the pepsinogen test
for the detection of precancerous gastric lesions with the predetermined cut-off
values was calculated using ROC curves (receiver operating characteristic curves)
and evaluated with AUC (area under ROC curve) for those factors that were
significantly associated with false negative test results in multivariate analysis.
In the population groups with significantly lower pepsinogen test sensitivity
or specificity, new pepsinogen values were calculated using Jouden’s index to
determine cut-offs that provide the highest possible sensitivity and specificity of
the pepsinogen test in detecting precancerous gastric lesions.

Scientific projects related to the work

1. European Social Fund project “Strengthening of the capacity of doctoral
studies at the University of Latvia within the framework of the new doctoral
model,” identification nr. 8.2.2.0/20/1/006. 07.03.2023-06.03.2024.
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TOGAS: Towards gastric cancer screening implementation in the European
Union. 01.03.2023-28.02.2026.

EUROHELICAN: Accelerating gastric cancer reduction in Europe through
Helicobacter pylori eradication. 01.11.2022-30.04.2025.

Research in the field of oncology and oncoprovention, including research
on biomarkers and microbiome (Research of biomarkers and natural subs-
tances for the diagnosis and personalized treatment of acute and chronic
diseases). Institute of Clinical and Preventive Medicine, University of Latvia.
12.01.2022-31.10.2022.

Multicentric randomized study of H. pylori eradication and pepsinogen
testing for the prevention of gastric cancer mortality: the GISTAR study.
Within the framework of projects of the University of Latvia, the European
Social Fund, the Latvian Council of Science and others since 2016.

Publications

Scientific articles included in the collection of research papers

1.

Razuka-Ebela D, Polaka I, Parshutin S, Santare D, Ebela I, Murillo R,
Herrero R, Tzivian L, Young Park J, Leja M (2020). Sociodemographic,
lifestyle and medical factors associated with Helicobacter Pylori infection. |
Gastrointestin Liver Dis 29(3):319-327.

Polaka I, Razuka-Ebela D, Park JY, Leja M (2021). Taxonomy-based data
representation for data mining: an example of the magnitude of risk associ-
ated with H. pylori infection. BioData Min 14(1):43.

Razuka-Ebela D, Zile I, Tzivian L, Ebela I, Polaka I, Parshutin S, Santare D,
Murillo R, Herrero R, Young Park J, Leja M (2020). Does family history of
cancer influence undergoing screening and gastrointestinal investigations?
J Gastrointestin Liver Dis 29(4):523-528.

Razuka-Ebela D, Polaka I, Daugule I, Parshutin S, Santare D, Ebela I, Rudzite
D, Vangravs R, Herrero R, Park JY, Leja M. (2022). Lifestyle and dietary
factors associated with serologically detected gastric atrophy in a Caucasian
population in the GISTAR study. Eur J Cancer Prev 31(5):442-450.
Razuka-Ebela D, Polaka I, Daugule I, Parshutin S, Santare D, Ebela I, Rudzite
D, Vangravs R, Herrero R, Young Park ], Leja M. (2022). Factors associated
with false negative results in serum pepsinogen testing for precancerous
gastric lesions in a European population in the GISTAR study. Diagnostics
12(5):1166.

Leja M, Cine E, Polaka I, Daugule I, Murillo R, Parshutin S, Rauk-Ebela D,
Rotberg L, Anarkulova L, Cricket P, Shantare D, Tzivian L, Herrero R,
Park JY (2022). Factors influencing participation in preventive interventions
for gastric cancer: the results from the GISTAR study. Eur ] Cancer Prev
31(2):128-136.
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Razuka-Ebela D, Giupponi B, Franceschi F (2018). Helicobacter pylori and
extragastric diseases. Helicobacter 23(Suppl 1):e12520.

Robles C, Rudzite D, Polaka I, Sjomina O, Tzivian L, Kikuste I, Tolmanis I,
Hawk A, Isaev S, Liepniece-Karele I, Razuka-Ebela D, Parshutin S,
Murillo R, Herrero R, Young Park ], Leja M (2022). Assessment of serum
pepsinogens with and without co-testing with gastrin-17 in gastric cancer
risk assessment - results from the GISTAR pilot study. Diagnostics (Basel)
12(7):1746.

Other scientific articles

9.

Park JY, Polaka I, Parshutin S, Kikuste I, Isajevs S, Santare D, Rudzite D,
Vanags A, Liepniece-Karele I, Kirsners A, Atstupens J, Daugule I, Razuka-
Ebela D, Downham L, Murillo R, Herrero R, Leja M (2019). Trial profile:
pilot study of the multicentre randomised trial of H. pylori eradication and
pepsinogen testing for prevention of gastric cancer mortality (the GISTAR
pilot study). Microb Health Dis 1:e165.

Presentations at scientific conferences with published abstracts

List can be found in Appendix 1 (27 reports at scientific conferences, 25 of

them with published abstracts).

Scope and structure of the doctoral thesis

The thesis consists of a summary of the thesis (general overview of the the-

sis, five chapters, a referance list and three appendixes) and a set of publications
(eight articles).
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1. THEORETICAL BACKGROUND

1.1. Helicobacter pylori and population factors

H. pylori affects an average of 50% of the world’s population, but its prevalence
can vary significantly between different populations and communities. As an
example, in Canada the prevalence of infection if 37.9%, while in Portugael it
is 84.2% (Eusebi, 2014). In a study published in 2012 the reported prevalence
of H. pylori in Latvia was 79%, while in 2020 the estimated prevalence was 60%
(Leja et al., 2012; Leja & Dumpis, 2020).

H. pylori is transmitted directly from person to person (orally, with gastric
secretions, faeces, during breast feeding or iatrogenically) (Zaman et al., 2019),
and possibly with infected water in endemic regions (Bellack et al., 2006).
H. pylori prevalence is usually higher in developing countries and is associated
with lower socio-economic status and low income (Lim et al., 2013; Eusebi
et al, 2014; Zhu et al, 2014). In several studies involving both adults and
children H. pylori infection was associated with lower socioeconomic status,
including overcrowding and poorer sanitation, especially in low- and middle-
income countries (Chi et al., 2009; Rome et al., 2009). In some studies H. pylori
prevalence was also associated with lower levels of education (EUROGAST
1993; Nouraie et al., 2009).

However, the relationships observed between H. pylori infection and other
factors tend to vary significantly between populations and data are sometimes
contradictory. High salt intake facilititates the colonization of the gastric mucosa
with H. pylori, inflammatory processes, and accelerates carcinogenesis (Haley &
Gaddy, 2016; Holubuik & Imiela, 2016). A positive correlation was found
between urinary sodium excretion and H. pylori infection in EUROGAST and
INTERSALT study populations (Beevers, 2004). Some cross-sectional studies
have found an association between insufficient vegetable and fruit intake and
H. pylori prevalence (Jarosz et al., 2009; Mard et al., 2014). However, there are also
studies that have found no such relationship (Mhaskar et al., 2013; Monno et al.,
2019). A diet rich in vegetables and fruit is considered to be protective against
stomach cancer and the negative effects of H. pylori infection. The protective
effect of fruit and vegetables is exaplined by the presence of carotenoids, folate
and vitamin C (Bertuccio et al., 2013; Haley & Gaddy, 2016).

Although some studies have reported different relationships between
H. pylori, smoking and alcohol consumption (Ogihara et al, 2000; Zhang
et al. 2010; Ozaydin et al. 2013), no convincing associations were reported in
most (Eusebi et al., 2014; Zhu et al., 2014). In a meta-analysis higher alcohol
consumption was associated with a lower H. pylori prevalence (Liu et al,
2016). The authors explained this by the antibacterial and gastric acid secretion
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promoting properties of alcohol. However, there are also several studies which
found no relationship between alcohol consumption and H. pylori infection,
and one study where higher alcohol consumption was associated with higher
H. pylori prevalence (Zhang et al., 2010).

Several studies point to possible positive associations between H. pylori and
a number of diseases outside the gastrointestinal tract, such as coronary heart
disease, stroke, metabolic syndrome, diabetes mellitus and autoimmune thyroid
disease, but a negative association with bronchial asthma (Goni & Franceschi,
2016; Chen et al., 2017; Razuka-Ebela et al., 2018). Particular attention has been
given to a possible relationship between H. pylori infection and coronary heart
disease and an increased risk of myocardial infarction, however, there is no
conclusive data on causal relationships (Yu et al. 2017; Rahmani et al. 2017).

There is a lack of studies investigating potential associations between
multiple factors and H. pylori prevalence in European populations especially
in central and eastern Europe, where H. pylori prevalence remains high despite
the fact that these countries are currently classified as high income (International
Agency for Research on Cancer, 2012; Robert et al., 2016). One such example is
Latvia, where there is a high prevalence of H. pylori, gastric atrophy and gastric
cancer (Leja et al., 2017a).

1.2. Helicobacter pylori, atrophy of the gastric mucosa and
gastric cancer

H. pylori infection is associated with the atrophy of gastric mucosa and
peptic ulcer disease, and is considered a major risk factor for gastric cancer
(International Agency for Research on Cancer, 2012). The International Agency
for Research on Cancer (2012) has classified H. pylori as a group one carcinogen.

The main outcomes of H. pylori infection and the development of
precancerous gastric lesions are demonstrated in Correa’s cascade, which depicts
the successive changes in the gastric mucosa step by step:

normal gastric mucosa = non-atrophic gastritis (previously: superficial

gastritis)

-> multifocal atrophic gastritis without intestinal metaplasia

- intestinal metaplasia of the complete (small intestine) type

- intestinal metaplasia of the incomplete (colonic) type

- low-grade dysplasia (low grade non-invasive intraepithelial neoplasia)

- high-grade dysplasia (high grade non-invasive intraepithelial neoplasia)

- invasive adenocarcinoma (Correa & Piazuelo, 2012).

H. pylori infection is the most common cause of gastritis. Initially,
gastritis is not atrophic, since the gastric mucosa has a preserved glandular
structure. The subsequent course of non-atrophic gastritis is determined
by three conditions — characteristics of H. pylori, genetic predisposition and
environmental factors. If H. pylori is eradicated, non-atrophic gastritis may
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disappear. If H. pylori is not eradicated gastritis can remain non-atrophic or
progress, resulting in the chronic damage of the mucosal glands and even
their destruction. Infection with the H. pylori cag-positive vacA slml strain
is associated with precancerous lesions and gastric cancer, while persisting
non-atrophic gastritis with the cag-negative vacA s2m2 strain does not increase
the risk of gastric cancer (Uemura et al., 2001; Correa & Piazuelo, 2012).

The disappearance of normal glands in the gastric mucosa is the first sign
of the precancerous cascade. This usually occurs after prolonged inflammation
and multifocal atrophic gastritis develops in several foci. As atrophy progresses,
intestinal metaplasia develops. Based on morphology intestinal metaplasia
is classsified into two types: complete (small intestine) type and incomplete
(colonic) type. The gastric mucosa is replaced by a metaplastic mucous
membrane characteristic of the thin intestine, with cells expressing digestive
enzymes (complete type). When metaplastic changes have covered larger areas
of the mucous membrane, changes characteristic of the mucous membrane of
the colon appear in places, and so the expression of digestive enzymes partially or
completely disappears (incomplete type). In biopsies, foci of both complete and
incomplete metaplasia are often found. When staining with HID-AB (High Iron
Diamine-Alcian Blue) inestinal metaplasia can further be divided into complete
type L, incomplete type II and incomplete type III intestinal methaplasia (Filipe
et al., 1994). The presence of incomplete metaplasia and its higher proportion
compared to that of complete metaplasia in biopsy samples indicates a higher
risk of gastric cancer. The distribution of atrophy and metaplasia in the stomach
also determines the risk of gastric cancer (Correa & Piazuelo, 2012; Pimentel-
Nunes et al., 2019).

The condition of the gastric mucosa is morphologically evaluated using
the updated Sydney system (Dixon et al, 1996). Based on histology findings, it is
possible to classify individuals by gastric cancer risk using OLGA (operative link
for gastritis assessment) and OLGIM (operative link for gastric intestinal metaplasia
assessment) systems (Rugge et al., 2013). The relevance of the characteristics of
gastric mucosal changes and their location to precancerous gastric lesions is
described in the MAPS II guideline (Pimentel-Nunes et al., 2019).

1.3. Risk factors for atrophy of the gastric mucosa

Although up to 89% of non-cardia gastric cancer cases in the world are
associated with H. pylori and infected individuals have an up to six times higher
chance of developing gastric cancer, most people with this infection will not
develop gastric cancer during their lifetime (Mbulaiteye et al., 2009; Amieva and
Peek, 2016). This circumstance leaves room for a number of other factors that
could play an important role in the development of precancerous gastric lesions.

It is known that the prevalence of gastric atrophy increases with age and is
associated with H. pylori infection (Weck & Brenner, 2008). Significantly fewer
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studies have been published on the risk factors of atrophic gastritis than those of
gastric cancer. The method of determining gastric mucosal atophy also varies —
in some studies atrophic gastritis was determined by histology, while in others
by serology. Most of the more recent and larger studies published on gastric
atrophy and its factors were conducted in Asian populations. It is expected
that risk factors there could differ from those of Western countries based on
different genetic characteristics of the populations, H. pylori prevalence, as well
as environmental and behavioral factors (Wirth & Yang, 2016).

Diets high in salt, nitrates and salt-containing products, but low in
vegetables and fruits have been linked to gastric atrophy (Wirth & Yang, 2016;
Haley & Gaddy, 2016; Song et al., 2017a). Higher consumption of vegetables and
fruit has been linked to lower prevalence of chonic atrophic gastritis in several
populations, likely due to the protective effects of vitamin C, carotenoids and
folate (Bertuccio et al., 2013; Haley & Gaddy, 2016). Higher consumption of
dietary fiber has also been associated with a lower risk of gastric cancer (Zhang
et al., 2013). On the other hand, vegetables high in starch have been linked to
higher risk of chronic atrophic gastritis, which could be explained by differences
in the way that these vegetables are prepared (Kato et al., 2004). More frequent
intake of red, smoked and salted meat, as well as meat products, has also been
linked to a higher risk of gastric cancer (Kim et al., 2019).

In two studies, milk consumption was associated with a higher risk of
chronic atrophic gastritis and intestinal metaplasia (Fontham et al., 1986; Kato
et al., 2004). In a meta-analysis, more frequent consumption of dairy products
not including milk was associated with a lower risk of gastric cancer in Western
countries, but no association was found for milk specifically (Guo et al., 2015).

Multiple studies have reported smoking as a risk factor in the development
of gastric cancer (Gonzalez et al, 2003). Among smokers, the risk of gastric
cancer is higher in men than in women (Ladeiras-Lopes et al., 2008). As for
atrophic gastritis and smoking, published data differ. Two prospective studies
found no relationship between atrophic gastritis and smoking (Eurohepygast,
2002; Adamu et al., 2011), but some cross-sectional studies found a negative
relationship between smoking and Pg I/II ratio (Mansour-Ghanaei et al., 2019).
A study in Asia reported a correlation between smoking and more advanced
stages of gastric atrophy (Nakamura et al., 2002), while in Scandinavia smoking
reduced inflammation and atrophy in the gastric corpus in H. pylori positive
participants (Koivisto et al., 2008).

1.4. Evaluation of the status of the gastric mucosa by measuring
serum pepsinogens

Pepsinogen is an inactive form of the enzyme pepsin. In the acidic
environment of the stomach, pepsinogen is converted into active pepsin after
the cleavage of an inhibitor peptide. Pepsin is a protease that ensures the breaking
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down of proteins during digestion. There are seven pepsinogens, which are
divided into two groups — pepsinogen I and pepsinogen II (Pg I and Pg II).
In the corpus and fundus of the stomach, the chief cells of the oxyntic glands
secrete mainly Pg I and some Pg II. However, Pg II is also secreted by the pyloric
glands in the antrum, the mucose in the cardia and around the gastroesophageal
junction, as well as cells in Brunner’s glands in the duodenum (Hirschowitz,
1984; Westerveld et al., 1987). Pepsinogens enter the blood in small amounts
and can be detected in the serum.

Gastric mucosal atrophy is well reflected by Pg L. Its level decreases along with
the destruction of oxyntic glands. The secretion of pepsinogen II is stimulated
by H. pylori induced inflammation as the proliferation of both hyperplastic and
neoplastic cells (Correa & Piazuelo, 2012). Decreased Pg I and Pg I/II ratio can
be observed with atrophic gastritis, pernicious anemia, intestinal metaplasia,
dysplasia, and gastric cancer (Westerveld et al., 1987).

The detection of pepsinogens in serum is the best currently available
non-invasive method for studying the morphological and functional state
of the gastric mucosa (Malfertheiner et al., 2017, Malfertheiner et al., 2022).
Decreased Pg I and Pg I/II ratio indicate possible gastric atrophy and can be
used to identify individuals at increased risk of developing gastric cancer who
could benefit from an upper endoscopy (Miki 2006; Yamaguchi et al., 2016).

1.5. Factors affecting pepsinogen values

The sensitivity and specificity of the serum pepsinogen test in the detection
of precancerous gastric lesions have shown varying results among studies. Two
meta-analyses indicate that pepsinogens have a moderate diagnostic role in
detecting gastric cancer and precancerous lesions with pronounced heterogeneity
between studies, which could be explained by differences in methodology and
by the characteristics of the populations studied (Huang et al., 2015; Bang et al.,
2019).

Pepsinogen levels may increase with more severe inflammation or gastritis
(Tong et al., 2017). As a result of prolonged smoking, gastric secretion increases
(Parente et al., 1985). Smoking can lead to increased release of pepsinogens, in
particular Pg I (Sakamoto, 2010). Tatemichi et al. (2001) reported that H. pylori
seronegative smokers had higher average Pg I levels than never smokers.
Differences in Pg II and Pg I/II were not associated with H. pylori IgG antibody
titers. In a study in China, Pg I values were significantly higher and Pg II
values even doubled in asymptomatic study participants infected with H. pylori
infection compared to those not infected (Yu et al., 2021). As a result, H. pylori
positive participants had a significantly lower Pg I/II ratio than H. pylori negative
participants.

Data on higher values of Pg I and Pg II in men than in women have also
been published (Pals et al., 1985; Hokkanen et al., 2005; Sun et al., 2007; Huang
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et al., 2016; Yu et al., 2021). The Pg I/II ratio was higher in men than in women
in several studies conducted in China (Sun et al., 2007; Huang et al., 2016),
however, in one it was larger in women (Yu et al., 2021).

Studies have shown that levels of Pg I and Pg II gradually increase with age
(Yu et al., 2021; Huang et al, 2016), but the Pg I/II ratio rapidly decreases with
age (Sun et al., 2007; Yu et al., 2021). Sun et al. (2007) reported that the decrease
in Pg I/II was associated with a decrease in Pg I levels in participants over
the age of 61. Data from studies conducted in European populations had more
varied reports: in the Netherlands, Pg I and Pg II also increased with increasing
age (Veenendaal et al., 1992), while in another population Pg I and Pg I/II ratio
decreased with older age in H. pylori positive participants (Kuipers et al., 1996).

In China, Yu et al. (2021) observed that overweight participants (body
mass index above 28kg/m?) Pg I and Pg II were lower, while Pg I/II was
higher, compared to participants with a lower body mass index (BMI). In
Japan, Kutsuma et al. (2014) observed that both decreased and increased BMI
was associated with lower Pg I and Pg I/II ratio. In another study in China,
the average values of pepsinogen differed between regions and the authors
explained this by differences in nationality and dietary habits (Tong et al., 2021).
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2. MATERIALS AND METHODS

2.1. Study population

The work was carried out within “Multicentric randomized study of
H. pylori eradication and pepsinogen testing for the prevention of gastric cancer
mortality: the GISTAR study” Starting in 2013, individuals aged 40 to 64 years
were randomly selected in several consecutive regional research centers in
Latvia (Césis, Aluksne, Ludza, Saldus, Tukums, Dobele, Rézekne, Madona and
Jekabpils). Since 2016, the author of the work has been involved in the GISTAR
study, performing various GISTAR research tasks, including work in research
centers, development of the research questionnaire, analysis and interpretation
of the obtained data. During the course of the thesis work, by spring 2022, a total
of 3000 participants have been gradually included in its stages, as the number of
participants in the GISTAR study continues to grow.

Participants were invited to participate in the study through a registry
available to general practitioneers (GPs) in the areas of the study centers via
phone call or mail. Participants were evaluated by medical personnel prior to
the start of the study. Participants were not included in the study if they had
a history of gastric cancer, gastric resection due to benign disease, underwent
H. pylori eradication in the past year, were psychologically or cognitively
impaired to the point where it may affect the accuracy of data provided during
the study, or were in need of immediate investigation and treatment due to
gastrointestinal or other diseases.

All participants signed informed consent forms at the time of inclusion
in the GISTAR study and the GISTAR study protocol has been approved
by the Latvian Central Medical Ethics Committee (01-29.1/11) and
the Ethics Committee of the International Agency for Research on Cancer
(IEC 12-36). The research protocol is registered in the clinicaltrials.gov
database (NCT02047994). The tasks performed within this work correspond
to the approved GISTAR protocol and informed consent provided by all of its
participants.

2.2. Questionnaire

All participants were interviewed by an employee of the research center
and filled out a detailed questionnaire. The questionnaire included data on
sociodemographic factors, lifestyle (physical activity, diet, smoking, alcohol
consumption), medical history (drugs used, history of disease, H. pylori
eradication more than one year ago), and a family history of cancer. Height
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and weight of participants were measured, and body mass index (kg/m?) was
calculated. A detailed list of factors (variables) included in the analysis and their
coding can be found in Annex 2.

In the course of this work, a qualitative review of the GISTAR questionnaire
has been carried out several times with adjustments and additions made in
order to improve the accuracy of the obtained data, their use in various types
of analysis, as well as the possibility to match the data with that of other studies
and countries.

2.3. Instrumental data

The divison of participants into control and intervention groups and
the investigations carried out during the course of the GISTAR study determine
the number of participants included in each stage of this work. To create a better
understanding, it is necessary to introduce the design of the GISTAR study. A
full description of the GISTAR study can be found elsewhere (Leja et al., 2017a).
The GISTAR study is divided into the pilot study and the main study (2013 to
2015 and 2015 to 2023, respectively). This work includes participants from both
the pilot study and the main study.

As part of the GISTAR protocol, participants were randomized into two
groups — control and intervention groups. In the intervention group H. pylori
IgG antibodies were measured using ELISA (Enzyme linked immunosorbent
assay), using the Finnish Biohit system for the pilot study and the Japanese Eiken
system for the main study. H. pylori was also determined for most participants
with *C-urea breath test.

Pepsinogens I and II were also measured in the intervention group with
the latex-agglutination test system (Eiken Chemical, Japan). According to
the previously established cut-off values for serological gastric atrophy and,
consequently, the increased risk of gastric precancerous lesions, participants
with Pgl/Pg II < 2 and Pgl < 30 ng/mL were referred for upper endoscopy
with biopsies taken from the stomach (Leja et al., 2017b). As part of the pilot
study, endoscopies were also performed in an additional control group - for
participants who did not have decreased pepsinogens. The size of this group
was around half of that of the participant group with decreased pepsinogens.

Gastric biopsy samples were evaluated by two independent pathologists
according to the updated Sydney system and OLGA and OLGIM stages
(Dixon et al., 1996; Rugge et al., 2013). Biopsies with intestinal metaplasia
were additionally stained with HID-AB (High Iron Diamine-Alcian Blue) and
classified by type — complete type I, incomplete type II and incomplete type III
intestinal metaplasia (Filipe et al., 1994).

The stages of this work use a number of designations for groups investigated,
which have been defined in Table 1.
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Table 1. Designations and definitions of the groups studied

Designation Definition

H. pylori infection Depending on the stage of work, was determined by C-urea
breath test, H. pylori IgG antibodies in serum or gastric biopsy
with histology (Giemsa stain)

Serological atrophy of | Serological atrophy of the gastric mucosa according to previously
the gastric mucosa established cut-offs, where
Pgl/PgII < 2 and PglI < 30 ng/mL in the serum

Precancerous gastric | Intestinal metaplasia, atrophy or dysplasia associated with
lesions an increased risk of gastric cancer as defined in the MAPS II
guidelines (Pimentel-Nunes et al., 2019)

True positive cases Precancerous gastric lesion confirmed by histology and
serological atrophy of the gastric mucosa (decreased serum Pg
values, where PgI/PgII < 2 and PgI < 30 ng/mL).

False negative cases Precancerous gastric lesion confirmed by histology, but no
serological atrophy of the gastric mucosa (serum Pg values are not
decreased or are unchanged, cut-off is not met).

2.4. Statistical analysis

Descriptive and analytical methods were used for data analysis and univariate
and multivariate analyses were performed. To assess potential differences
between the groups studied, Pearson Chi-square and Mann Whitney U tests
were used for descriptive statistics depending on the distribution of data. For
variables measured on a scale, arithmetic means with standard deviations (SD)
are shown if the distribution was normal, while median values with interquartile
ranges (IQR) are shown if the distribution was not normal. Based on a review
of the literature and hypotheses, it was necessary to include a large number
of factors in univariate analysis. The number of participants included in each
stage of the work gradually increased, which is why the number of participants
included in the analysis at each stage is not identical.

As per the objectives of the thesis, data analysis was divided into several
subsequent stages:

1. Analysis of population factors in relation to H. pylori prevalence in Latvia.

2. Analysis of population factors in relation to the prevalence of serologically
detected gastric mucosal atrophy, adjusting for the presence of H. pylori
infection.

3. Analysis of population factors in relation to histologically confirmed false
negative cases of the pepsinogen test in detecting precancerous gastric
lesions.

4. Analysis of the effect of selected factors on Pg values (Pg I, Pg II, and Pg I/II
ratio) in order to develope a more detailed understanding of the nature of
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the associations found and to identify possible interactions between differ-

ent factors.

5. Analysis of the effect of selected factors on the sensitivity and specificity of
the pepsinogen test in detecting precancerous gastric lesions.

6. Based on the selected factors, the calculation of new cut-off values to im-
prove the accuracy of the pepsinogen test.

For the outcomes studied (H. pylori infection, serological gastric atrophy,
false negative cases) multivariate logarithmic regression models were created.
Variables with p < 0.10 in initial univariate analysis were included in multivariate
regressions (multivariate analysis). For each factor in the regressions, odds
ratios (OR) and 95% confidence intervals (CI) were calculated. In multivariate
analysis, variables with p < 0.05 were considered to be statistically significant.

In multivariate analysis for H. pylori infection the factors age, gender and
income were included additionally, as they had been associated with H. pylori
prevalence in other studies (Eusebi et al., 2014). In the main model for H. pylori,
the results of the C-urea breath test are used. A separate model was created
using H. pylori serology instead of the breath test, allowing for the possibility that
the manner of H. pylori testing could affect the associations found. A detailed
description of the statistical methods applied can be found in the respective
published article (Razuka-Ebela et al., 2020).

According to the principles described previously, a logarithmic regression
model was also created for serological gastric atrophy, additionally adjusting
for sex, smoking and alcohol consumption, as they had been associated
with reduced pepsinogen levels or atrophy in other studies (Liu et al, 2016;
Tatemichi et al., 2001; Kikuchi et al., 2002; Song et al., 2017b). The model also
included employment status and education level as sociodemographic factors,
since socio-economic level has been linked to H. pylori prevalence in multiple
studies and can affect lifestyle and other habits (Eusebi et al., 2014; Wang &
Geng, 2019).

Detailed supplementary analyses were conducted in order to identify
confounding factors and to test the strength of the associations found. For
example, participants were grouped according to the ABC gastric cancer risk
classification, so accounting for all the possible combinations of gastric atrophy
and H. pylori status as joint outcomes (Yamaguchi et al, 2016). A detailed
description of supplementary analyses can be found in the respective published
article (Razuka-Ebela et al., 2022a).

The factors identified in previous stages of the work were then compared
between false negative cases of pepsinogen testing (precancerous lesion
confirmed histologically, but pepsinogen values unchanged) and true positive
cases (precancerous lesions confirmed histologically and pepsinogen values
decreased below cut-offs) using the statistical methods described previously.
A logarithmic regression model was created for false negative cases, including
factors that were significantly associated with false negatives in both univariate
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and bivariate analysis, also including histologically confirmed H. pylori infection.
The model was additionally adjusted for age and income level. A detailed
description and justification of the statistical methods used can be found in
the respective published article (Razuka-Ebela et al., 2022b).

In addition, the median values of Pg I, Pg Il and Pg I/II ratio were investigated,
comparing them by H. pylori status, smoking habits, sex, age and a number
of other factors in order to gain a better understanding of the relationships
identified in multivariate analysis. These comparisons were repeated by grouping
the participants according to whether they had histologically confirmed
precancerous gastric lesions or not.

Factors that were significantly associated with false negative cases in
pepsinogen testing became the basis for further study. Participants were
divided into groups according to smoking habits and H. pylori status. Using
predetermined pepsinogen cut-offs (Pgl/PgIl < 2 and Pgl < 30 ng/mL) ROC
curves were claculated for Pg I/IT ratio and Pg I values, using the results of
the regression curves of these factors and estimating the area under the ROC
curve (AUC). Additional calculations are also made adjusting for sex and age.

In the groups where sensitivity or specificity was below 65%, new pepsinogen
thresholds were calculated using Jouden’s ] index to determine new cut-offs that
would provide the highest possible sensitivity and specificity for the detection
of precancerous gastric lesions. Statistical analysis was conducted in SPSS
version 21 (IBM Corp., 2012) and Microsoft Excel (2010, 2021).
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3. RESULTS

A detailed summary of the results can be found in tables in the Appendix
as well as in the published articles attached.

3.1. Factors associated with the prevalence of H. pylori

At this stage, 1885 participants were included in the analysis with H. pylori
ELISA IgG antibodies (Eiken, Japan) measured between March 2016 and
December 2018. The median age of participants was 52 years (IQR 12 years)
and 62.3% were female. Of the participants, 1044 (55.4%) were seropositive for
H. pylori. The highest proportion of seropositive participants was in the lowest
education group (65% positive versus 35% negative), with the smallest in
the higher education group (51% positive versus 49% negative) (Appendix 3,
Table 1).

H. pylori prevalence was higher among smokers and former smokers,
as well as binge-like drinkers. H. pylori was more likely to be seropositive for
participants who consumed at least 200g of dairy products daily, used very hot
foods or drinks, added extra salt to their food, and used pickled products more
frequently (Appendix 3, Table 2). When including medical history, it was found
that participants with a history of H. pylori eradication more than one year ago,
peptic ulcer disease, cardiovascular, as well as thyroid disease, were more likely
to be H. pylori seropositive (Razuka-Ebela et al., 2020, Table 3).

Factors that were significantly associated with H. pylori seropositivity in
univariate analysis were included in a multivariate logarithmic regression model,
adjusting for age, sex, and income level. In a multivariate analysis, H. pylori
seropositivity was significantly associated with smoking, binge-like drinking,
consumption of at least 200g of dairy daily, as well as using very hot foods or
drinks. H. pylori seropositivity was inversely associated with the consumption of
at least 400g of fruit and vegetables daily, H. pylori eradication more than one
year ago, a history of peptic ulcer disease and cardiovascular disease (Figure 1;
Appendix 3, Table 3).
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peptic ulcer —o— OR 0.55; C10.38-0.8; p<0.01

cardiovascular —e— OR0.78;C10.61-0.99; p=0.04

H. pylori eradication history —e— OR 0.57; C10.39-0.84; p=0.01

hot food/drinks —e— OR 1.32;C11.03 - 1.69; p=0.03
fruits/vegetables —e—i OR 0.76; C10.6-0.96; p=0.02

dairy —e— OR1.37;Cl11.11-1.69; p<0.01

alcohol —e— OR 1.35; C1 1.03 - 1.78; p=0.03

current smoking —— OR 1.34;C11.01-1.78; p=0.04

education (lower) & 1 OR 1.38;Cl10.79-2.41; p=0.25

0.0 0.5 10 15 20 25 3.0 35 4.0

Figure 1. Multivariable regression model for factors associated with H. pylori seropositivity.

OR - odds ratio, CI - 95% confidence interval, p-value. The model includes the following factors:
level of education, smoking, binge drinking, > 200g dairy daily, > 400g of fruits and vegetables daily,
consumption of very hot foods or drinks, pickled and meat products, addition of extra salt to food,
history of H. pylori eradication (more than a year ago), peptic ulcer, and cardiovascular and thyroid
disease. The model is adjusted for age, sex and income level.

Supplementary analysis was carried out to find possible confounding factors
and to test the strength of the associations found in multivariate analysis. In uni-
variate analysis, there was a statistically significant association between H. pylori
seropositivity and level of education, which disappeared in multivariate analysis.
Therefore, supplementary analysis was carried out taking into account other
factors that could influence the relationship between education and H. pylori
(Razuka-Ebela et al., 2020, table S1). After in-depth supplementary analyses,
a close relationship remained between the consumption of dairy products and
H. pylori prevalence and no confounding factors were found (Razuka-Ebela
et al., 2020, table S2).

Given the unforeseen inverse association found between a history of cardio-
vascular disease and H. pylori seropositivity, supplementary analysis was done,
taking into account that risk factors for cardiovascular disease and H. pylori
infection might overlap (Razuka-Ebela et al., 2020, Table S4). A multivariate
regression model was created for a history of cardiovascular disease and H. pylori
seropositivity. After adjusting the model for several other factors, the association
between the two only strengthened and no convincing confounding factors were
identified (Appendix 3, Table 4). Additional analysis was also performed taking
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into account the possibility of false reports of a history of H. pylori eradication
(Razuka-Ebela et al., 2020, table S3).

3.2. Serologically determined atrophy of the gastric mucose and
population factors

In the second stage of the work, 3001 participants were included in the anly-
sis. The mean age of the participants was 52.1 £ SD 6.8 years, 36.9% were male.
Serologically determined gastric atrophy was present in 231 (7.7%). Of these
participants, 2288 took the *C-urea breath test for H. pylori and 1167 (51.0%)
were positive. Of these, 2089 were also tested for H. pylori IgG antibodies and
1182 (56.6%) were seropositive. A detailed description of the population studied
and the main results of univariate analysis can be found in Tables 5 and 6 of
Appendix 3.

Based on the statistically significant associations found between serological
atrophy and population factors in univariate analysis, the following factors were
included in multivariate analysis: age, smoking, consumption of pickled pro-
ducts, onions and coffee, family history of gastric cancer, use of proton pump
inhibitors, and H. pylori infection, additionally adjusting for sex, employment
status, level of education and alcohol consumption. Multivariate analysis was
carried out separately for both methods of testing for H. pylori (breath test and
serology) (Tables 7 and 8 in Appendix 3).

In multivariate analysis, using the breath test to determine H. pylori sta-
tus, serologically determined gastric mucosal atrophy was associated with age,
consumption of alcohol, coffee and onions (Figure 2). Serologic gastric atrophy
was inversely assocated with H. pylori infection, the consumption of pickled
products, use of proton pump inhibitors, former smoking, as well as a family
history of gastric cancer. The relationships identified between serological
atrophy, H. pylori infection and other factors remained statistically significant
after excluding participants reporting any history of H. pylori eradication from
the analysis.

In-depth supplementary analysis was carried out stratifying participants
according to the ABC classification of gastric cancer risk (Appendix 3, Tables 9
and 10).
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family history ——| OR 0.48; Cl 0.24-0.98; p=0.04
PPluse —o— OR0.48;C10.24-0.98; p=0.04
H. pylori infection HH OR0.39; C10.28-0.56; p<0.001
pickled products |-H@—— OR0.24;C10.07-0.8; p=0.02
onion . . OR2.98;C11.25-7.09; p=0.01
coffee —— OR 1.71;Cl 1.17-2.49; p=0.01
alcohol (g/week) » OR 1.02;Cl 1- 1.04; p=0.04
former smoking —— OR0.57;C10.35-0.94; p=0.03
current smoking 1 OR0.7;C1 0.43-1.16; p=0.17
age d OR 1.05;Cl1.02- 1.08; p=0.001
sex (male) —e— OR 1.19;Cl1 0.81-1.76; p=0.39
0.0 1.0 20 3.0 4.0 5.0 6.0 70 8.0

Figure 2. Multivariable regression model for factors associated with serologically determined
gastric atrophy, adjusting for sex, smoking and alcohol consumption, with H. pylori infection
detected by breath test.

OR - odds ratio, CI - 95% confidence interval, PPI - use of proton pump inhibitors.

3.3. False negative cases in pepsinogen testing and population
factors

Of 1210 participants biopsied, 367 (30.3%) participants had histologically
confirmed precancerous gastric lesions. Of these, 160 (43.6%) did not have
decreased pepsinogen levels, were not identified by pepsinogen testing, and
were therefore classified as false negatives.

When comparing the factors identified in prior stages of the work between
false negative and true positive cases, several differences related to these factors
were identified, with the results of univariate analsysis shown in Table 11 of
Appendix 3.

Multivariate analysis was adjusted for age, histologically confirmed H. pylori
infection, body mass index and the following factors that were significanty
associated with false negative cases in univariate analysis: sex, income, smo-
king, consumption of alcohol, onions, coffee, and at least 400 g of fruits and
vegetables daily, and a history of H. pylori eradication more than one year ago.

In multivariate analysis, false negative cases of pepsinogen testing were
associated with smoking, alcohol consumption, a history of H. pylori eradica-
tion, and current H. pylori infection (Figure 3; Appendix 3, Table 12). Although
there were more men in the false negative group and men were more likely to
be smokers, no statistically significant differences were found when stratifying
participants by sex.
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Figure 3. Multivariable regression model for false negative cases in detecting precancerous
gastric lesions with pepsinogen testing.

OR - odds ratio, CI - 95% confidence interval, PPI - use of proton pump inhibitors in the past
month.

When investigating factors related to medical history, which could affect
gastric secretion and, therefore, affect pepsinogen levels and test accuracy,
a statistically significant relationship was found between false negatives and
reflux esophagitis (erosive esophagitis). In the studied population, reflux
esophagitis was detected in 48 of 364 (13.2%) participants during endoscopy.
For participants with reflux esophagitis, false negative cases were significantly
more frequent than for participants without esophagitis (72.9% versus 39.6%,
p < 0.01) (Figure 4, Table 2). In multivariate analysis, false negative cases
were also associated with reflux esophagitis, smoking and H. pylori infection,
but inversely associated with higher income (Table 2). The prevalence of false
negative cases increased with increasing severity of reflux esophagitis (p < 0.01).

Table 2. Multivariable regression model for false negative cases and reflux esophagitis

OR; 95% CI
reflux esophagitis 4.5;2.0-9.9; p < 0.001
current smoking 3.3; 1.7-6.6; p = 0.001
H. pylori infection 2.8; 1.6-4.5; p < 0.001
income (high versus low) 0.3; 0.1-0.7; p < 0.01

OR - odds ratio adjusted for all factors listed in the table, as well as the use of alcohol, fruit/vegetable
intake, use of proton pump inhibitors, and body mass index. 95% CI - confidence interval.
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Figure 4. False negative and true positive cases in pepsinogen testing by presence of reflux

esophagitis.

3.4. Differences in pepsinogen values and population factors

Differences were found when comparing pepsinogen values, with those
most significant summarized here. Median Pg I and Pg II values were higher,
but Pg I/1I ratio lower in H. pylori positive, than H. pylori negative participants.
Smokers had higher Pg I and Pg II values, as well as a higher median Pg I/1I
ratio than never smokers (Table 3).

Table 3. Comparison of pepsinogen values by H. pylori presence and smoking status

Pg I (ng/mL) Pg II (ng/mL) Pg I/II ratio
median; IQR median; IQR median; IQR

H. pylori by

breath test

positive 47.3;31.4 18.7; 11.7 2.6; 1.5

negative 33.3;25.6 8.9; 5.1 4.9; 3.3

p - value * < 0.01 < 0.01 <0.01

Smoking

never smokers 36.8; 30.8 12.6;12.4 2.8;2.5

former smokers 41.5; 31.1 13.2;11.4 2.9; 2.4

current smokers 46.0; 28.0 14.8; 12.5 3.3;2.2

p - value** <0.01 <0.01 0.01

* Differences obtained using Mann-Whitney U test to compare groups.
** Differences obtained using Kruskal-Wallis test to compare groups. IQR - interquartile range.
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In order to further investigate the differences in pepsinogen values
associated with both H. pylori and smoking, Pg I values and Pg I/II ratios
were compared after dividing participants into two groups—with and without
precancerous gastric lesions (Tables 4 and 5). Mean Pg I values were higher in
H. pylori positive than negative H. pylori participants in both groups — with and
without precancerous gastric lesions.

In the group without precancerous gastric lesions, H. pylori positive
participants had lower Pg I/II ratio values than H. pylori negative participants,
regardless of smoking status. In the group with precancerous gastric lesions,
the median Pg I/II ratio was lower for H. pylori positives than negatives only
for current smokers. The opposite was observed for former and never smokers —
the Pg I/II ratio was higher for H. pylori positive participants than those H. pylori
negative.

Table 4. Comparison of median Pg I/II ratio by smoking status and H. pylori presence for
participants with and without histologically confirmed precancerous gastric lesions

No precancerous Precancerous gastric
gastric lesion lesion
Pg I/II ng/mL median; Pgl/II ng/mL median;
IQR IQR
H. gyllorz H. py.lorz p-value® H. P){lorl H. py?orz p-value*
positive negative positive negative
Study population |2.9; 1.4 4.4;1.8 <0.01 1.7; 1.6 0.9; 1.8 0.01
Never smokers 2.8;1.4 4.3;1.8 < 0.01 1.5; 1.5 0.8; 0.9 <0.01
Former smokers |2.9; 0.9 4.7, 1.4 < 0.01 1.8; 1.8 0.8; 0.8 0.02
Current smokers |3.1; 1.5 4.7, 2.0 < 0.01 1.9; 1.5 34;4.1 0.02

*Differences obtained using Mann-Whitney U test to compare H. pylori positive and negative groups
(histology). IQR - interquartile range.

Table 5. Comparison of median Pg I by smoking status and H. pylori presence for
participants with and without histologically confirmed precancerous gastric lesions

No precancerous Precancerous gastric
gastric lesion lesion
Pgl ng/mL median; Pgl ng/mL median;
IQR IQR
H. }.7)/.101’1 H. py.lorz p-value* H. P){lori H. py?orl p-value*
positive negative positive negative

Study population | 51.5; 26.7 |37.9;19.3 |< 0.01 30.3; 34.7 | 8.6; 20.6 <0.01
Never smokers 51.5;26.6 [35.1;17.3 |<0.01 26.3;33.5 |7.2; 14.1 <0.01
Former smokers 53.1;27.6 [40.4;17.0 |<0.01 30.1; 38.9 [8.7;8.9 <0.01
Current smokers |51.0; 25.2 |46.1; 18.8 |0.04 40.5; 38.5 | 34.3;33.7 |0.12

*Differences obtained using Mann-Whitney U test to compare H. pylori positive and negative groups.
IQR - interquartile range.
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3.5. The effect of factors on the accuracy of the pepsinogen test in detecting
precancerous gastric lesions and adjustment of pepsinogen values

When comparing the sensitivity and specificity of Pg I and Pg I/II ratio for
the detection of precancerous gastric lesions using the previously established
pepsinogen cut-oft values (Pg I/Pg II < 2 and Pg I < 30 ng/mL), significant
differences were observed when stratifying by H. pylori presence and smoking
status. Among smokers, the sensitivity of the test is significantly lower than in
other groups, and this is affected by H. pylori presence (Table 6).

Table 6. Sensitivity and specificity for detecting precancerous gastric lesions by smoking
status and H. pylori presence when using pre-existing pepsinogen cut-oft values

Sensitivity (%, 95% CI), specificity (%, 95% CI) and area under the ROC curve (AUC)

Pg I/Pg I1 < 2

Pg I < 30 ng/mL

All participants

65.38 (60.25-70.27);
87.12 (84.67-89.30); 0.82

62.64 (57.44-67.62);
81.56 (78.78-84.12); 0.75

Never smokers, HP positive

65.79 (56.32-74.42);
80.08 (74.76-84.70); 0.80

57.02 (47.41-66.25);
85.34 (80.51-89.36); 0.76

Never smokers, HP negative

81.63 (72.53-88.74);
92.37 (88.21-95.42); 0.88

90.82 (83.28-95.71);
69.92 (63.63-75.69); 0.89

Former smokers, HP
positive

56.82 (41.03-71.65);
83.51 (74.60-90.27); 0.79

50.00 (34.56-65.44);
87.63 (79.39-93.44); 0.74

Former smokers, HP
negative

81.48 (61.92-93.70);
94.94 (87.54-98.60); 0.96

88.89 (70.84-97.65);
78.48 (67.80-86.94); 0.93

Current smokers, HP
positive

52.00 (37.42-66.34);
87.04 (79.21-92.73); 0.76

32.00 (19.52-46.70);
91.67 (84.77-96.12); 0.63

Current smokers, HP
negative

32.26 (16.68-51.37);
93.33 (83.80-98.15); 0.68

38.71 (21.85-57.81);
86.67 (75.41-94.06); 0.68

CI - confidence interval; ROC - receiver operating characteristic curve; AUC - area under ROC
curve; Pg — pepsinogen; HP — Helicobacter pylori.

New cut-offs were calculated for current smokers using Youden’s index to
find Pg I and Pg I/II cut-offs that provide the highest sensitivity and specificity
in identifying precancerous gastric lesions. New cut-offs were also calculated for
other groups, without substantially decreasing pepsinogen test specificity (above
65%) for the purpose of comparison (Table 7). A comparison of the pre-existing
and new pepsinogen cut-off values for current smokers is shown in Table 8,
stratifying by H. pylori presence.
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Table 7. Pepsinogen cut-off values adjusted for detecting precancerous gastric lesions in
smokers by H. pylori presence

New Pg cut-off, sensitivity (%), specificity (%), Youden’s index

Pg I/Pg I

Pg I (ng/mL)

Never smokers, HP
positive

< 1.76; 60.5%; 88.0%; 0.49

< 30.84 ng/mL; 59.6%; 85.0%; 0.45

Never smokers, HP
negative

< 1.81; 81.6%; 92.8%; 0.74

< 16.00 ng/mL; 73.5%; 94.5%; 0.68

Former smokers, HP
positive

< 2.21; 65.9; 83.5%; 0.49

< 33.51 ng/mL; 54.5%; 84.5%; 0.39

Former smokers, HP
negative

< 2.51; 92.6%; 92.4%; 0.85

< 22.75 ng/mL; 85.2%; 94.9%; 0.80

Current smokers, HP
positive

< 2.07; 56.0%; 85.2%; 0.41

< 40.91 ng/mL; 54.0%; 76.9%; 0.31

Current smokers, HP
negative

< 3.01; 48.4%; 86.7%; 0.35

< 37.75 ng/mL; 67.7%; 71.7%; 0.39

HP - Helicobacter pylori, Pg - pepsinogen.

Table 8. Sensitivity and specificity of pre-existing and new pepsinogen cut-off values for
current smokers by H. pylori presence

Pg cut-off, sensitivity (%), specificity (%)

Pg I/Pg II

Pg I (ng/mL)

Current smokers,
H. pylori positive,
pre-existing cut-offs

Pg I/II < 2.00
52.0% (CI 37.4-66.3)
87.0% (CI 79.2-92.7), AUC 0.76

Pg I < 30.00
32.0% (CI 19.52 - 46.70)
91.7% (CI 84.8-96.1), AUC 0.63

H. pylori negative,
pre-existing cut-offs

32.3% (CI 16.7-51.4)
93.3% (CI 83.8-98.2), AUC 0.68

New cut-offs Pg I/I1 < 2.07 Pg <4091
56.0% 54.0%
85.2%, JJ 0.41 76.9 %, JJ 0.31
Current smokers, Pg I/IT < 2.00 Pg 1< 30.00

38.7 % (CI 21.9-57.8)
86.7% (CI 75.4-94.1), AUC 0.68

New cut-offs

Pg I/II < 3.01
48.4%
86.7%, JJ 0.35

Pg 1< 37.75 ng/mL
67.7%
71.7%, ]] 0.39

Pg - pepsinogen, JJ - Youden’s index, AUC - area under ROC curve, CI - 95% confidence interval.
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4. DISCUSSION

4.1. Prevalence of Helicobacter pylori and population factors

Although H. pylori prevalence is most often associated with lower socioe-
conomic status in literature (Eusebi ef al., 2014), no convincing association was
not found. It is possible that the data collected on income and employment
may be inaccurate, as there has been a high share of unofficial or “envelope
wages” in Latvia (45.5% in 2017) (Sauka & Putnins, 2009), which may have led
to the underreporting of actual income.

Circumstances created by a reduction in income inequality (GINI coeffi-
cient) and economic growth post-crisis could also have created conditions
where the association between H. pylori, income and unemployment disappears.
Around the time of recruitment, Latvia had the fourth highest GINT coeflicient
in the EU-28, indicating a significant level of income inequality (Central
Statistical Bureau, 2018). However, the missing association with income might
be reflected indirectly as the tendency observed in regards to level of education
and other factors indirectly linked to education (lifestyle).

Given the above, lifestyle characteristics may better serve as indicators of
socioeconomic and educational status in the current study population. This
could be used to explain why significant associations remained between H. pylori
and lifestyle and dietary factors but not income and education in multivariate
analysis. It must be noted that in univariate analysis the highest percentage of
H. pylori positives was in the lowest education group, while the lowest - in
the higher education group. In most studies, higher education has been linked
to lower H. pylori prevalence (Zhu et al., 2014; EUROGAST, 1993). In supple-
mentary analysis, the level of education was also associated with other factors,
that were significantly associated with H. pylori. Lower level of education, just
like H. pylori prevalence, was associated with lower consumption of fruit and
vegetables, more frequent use of hot foods and drinks, smoking, and a history of
peptic ulcer and cardiovascular disease. It is possible, that in multivariate analy-
sis, the strength association between level of education and H. pylori prevalence
is decreased by these and other lifestyle and diet-related confounding factors,
the effects of which overlap.

With taxonomy based analysis, after dividing participants in groups charac-
terized by multiple factors at once, it was possible to investigate the interaction
between socioeconomic and lifestyle factors in more detail (Polaka et al., 2021).
After stratifying the participants by sex, education and income level differences
emerged — H. pylori prevalence was lower among women with higher education
and higher income (OR 0.76; 95% CI 0.48-1.20) when compared to men (OR
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0.65; 95% CI 0.42-1.01). The statistical significance was borderline (p = 0.056),
which is most likely due to the small sample size after group stratification, which
tends to be a common limitation for taxonomy based analysis.

In multivariate analysis a significant and strong association was observed
between H. pylori prevalence and the consumption of dairy. In supplementary
analysis no confounding factors were found, indicating that dairy consumption
could be an independent factor associated with H. pylori. Unfortunately during
data collection the consumption of milk was not distinguished from other dairy
products, but given the popularity of milk in the country, it can be assumed that
it accounted for a large proportion of the dairy consumed.

Milk may serve as a vector for H. pylori transmission - the bacterium is
found in up to 50% of raw milk samples in Italy (Quaglia et al., 2008, Mousav
et al., 2014). In Latvia, the use of raw unpasteurized milk was very popular,
especially in rural areas. The increased rate of H. pylori among those currently
consuming more dairy might be a reflection of circumstances allowing for
the acquiring of the bacterium in childhood and early adulthood, as H. pylori
infection is thought to usually occur during childhood, especially with low
socioeconomic conditions (Eusebi et al., 2014; Ozbey et al., 2017). If the parti-
cipants currently reporting higher consumption of dairy products also did so in
childhood, the higher rate of H. pylori could be explained by infection several
decades ago.

4.2. Serological gastric mucosal atrophy and population factors

The reported prevalence of serologic gastric atrophy in European countries
ranges from 4.4% in Italy to 6.6% in Sweden (Brenner et al., 2007; Storskrubb
et al., 2008; Di Mario et al., 2017), which is not much lower than the 7.7% in our
study population. It must be noted that the comparison of serological atrophy
between countries is complicated by differences in methodology and chosen
age groups.

Several significant associations were found between serological gastric
atropy and diet, smoking, alcohol consumption, and H. pylori. The characteristics
of these associations often differed from those reported in other studies.
Comparison of results is made difficult, that most of the larger studies have
investigated diet-related factors in relation to gastric cancer and not gastric
atrophy or pepsinogen. A more detailed discussion of the associations found
between individual factors and serological gastric atrophy can be found in
the respective article (Razuka-Ebela et al. 2022a).

A surprising observation was the inverse association between H. pylori
and serological gastric atrophy regardless of the method used to detect
H. pylori (breath test or serology) and also after excluding participants with
any history of eradication. It seems that only one other study has reported
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an inverse relationship (Muhsen et al., 2019). Multiple studies have reported
a strong association between H. pylori and chronic atrophic gastritis regardless
of the method used for identifying atrophy (serology or histology) (Weck &
Brenner, 2008; Adamu et al., 2011). Potential drawbacks of both the histologic
and serologic approach of identifying atrophy, as well as disappearance of
H. pylori with increasing severity of atrophic gastritis and older age might lead
to weakening of the association with H. pylori and its disappearance (Weck &
Brenner, 2008). Although participants with serological atrophy were on average
older than participants without serological atrophy, additional analysis did not
confirm age as a decisive factor - when grouping participants according to
the ABC gastric cancer risk classification, those in group D (H. pylori negative
with serologic atrophy) were not significantly older than those in group C
(H. pylori positive with serologic atrophy).

In the analysis, the number of participants in group C (H. pylori positive
with serologic atrophy) and group D (H. pylori negative with serologic atrophy)
was similar, making up 3.4% and 3.8% of the study population. Based on
pathogenetic mechanisms it was anticipated that group C would have a higher
number of participants than group D. This observation raised the question of
whether false negative cases of serologic atrophy might be significantly affecting
the model and the associations observed.

4.3. The effect of factors on the accuracy of the pepsinogen test
in detecting precancerous gastric lesions

When using the pre-existing pepsinogen cut-offs in the study population,
there was a comparatively high number of false negative cases (160 of 367 histo-
logically confirmed precancerous lesions or 43.6%), indicating that the accuracy
of the test needs to be improved.

The accuracy of the pepsinogen test was significantly affected by smoking
and H. pylori infection. A detailed discussion of other factors that were asso-
ciated with a higher false negative rate can be found in the respective article
(Razuka-Ebela et al., 2022b).

As in this work and as in other studies, Pg I and Pg II values were higher for
H. pylori positive, than H. pylori negative participants (Sun et al., 2007; Huang
et al., 2016, Yu et al., 2021). A greater difference in Pg II than Pg I values, when
comparing H. pylori positive participants with H. pylori negative participants,
could be used to explain a relatively lower Pg I/II ratio among H. pylori positive
participants (increase in Pg II by 110%, in Pg I by 42%, Figure 5, Table 3). This
explanation is also supported by the fact that inflammation caused by H. pylori
infection can significantly increase the secretion of Pg II in particular, since
the gastric antrum contains both Pg II secreting cells and provides the best
environment for H. pylori survival (Correa & Piazuelo, 2012; Yu et al., 2021).
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In this work, smokers had higher Pg I, Pg I, as well as Pg I/II values com-
pared to never smokers. A higher Pg I/II ratio for smokers could be explained
by the comparatively larger difference in Pg I than Pg II values when com-
paring smokers to never smokers (Pg I by 25%, while Pg II by 17.5% higher,
Figure 5, Table 3). It has been described in literature that smoking can increase
gastric secretion and is associated with an increase in Pg I (Parente et al., 1985;
Sakamoto, 2010). The relatively higher level of Pg I could be used to explain why
smokers are more likely to be false negative.
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Figure 5. The effect of H. pylori and smoking on pepsinogen values.

Pg - pepsinogen, IQR - interquartile range. Differences in pepsinogen values (%) are shown when
comparing the respective groups. Detailed data can be found in Table 3.

Supplementary analysis revealed that H. pylori and smoking not only dis-
played independent effects on pepsinogen levels, but that H. pylori seemed to
modify the effect currrent smoking had on pepsinogen levels.

This observation is supported by sensitivity and specificity analysis for
the pepsinogen test, where smokers had significantly lower test sensitivity. In
fact, the lowest sensitivity for Pg I and Pg I/II was found for smokers without
H. pylori infections (Table 6), possibly due to an increase in Pg I caused by
smoking. For smokers with H. pylori infection the sensitivity of the test was also
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significantly lower for Pg I, but better for Pg I/II, possibly due to a relatively
higher Pg II level due to the presence of H. pylori (Figure 5). This indicates
that due to the peculiarities of changes in pepsinogen values the effect created
by H. pylori counteracts the effect of smoking, so improving the sensitivity of
the pepsinogen test in smokers and decreasing the risk of false negatives.

In multivariate analysis an association was observed between false negative
cases and male sex. Taking into account that several studies have reported an
association between age, sex and pepsinogen levels, the study should be repeated
in a larger population that would allow for the stratification of particiants into
groups based on not only smoking status and H. pylori presence, but also by sex,
adjusting for age. For the current study population, groups became too small
for sensitivity analysis, and it was not possible to properly evaluate the potential
role of sex.

4.4. Improving the accuracy of the pepsinogen test

The analysis of sensitivity and specificity indicate that smoking and H. pylori,
as well as the combination of both factors, are able to significantly affect the capa-
city of the pepsinogen testu to identify precancerous gastric lesions. The effect of
smoking on the accuracy of the pepsinogen test was modified by the presence
of H. pylori infection. This means that in order to improve the performance of
the pepsinogen test, both the independent and the combined effects of smoking
and H. pylori must be considered.

It was possible to calculate new new pepsinogen cut-offs to improve
the sensitivity of the pepsinogen test in identifying precancerous gastric lesions.
The calculations made show that the effect of smoking on pepsinogen values
differs not only between H. pylori positive and H. pylori negative participants,
but also on a more global level by the presence or absence of histologically
verified precancerous gastric lesions.

From the available data published so far, only Tong et al. (2017) improved
the accuracy of the pepsinogen test in detecting atrophic gastritis by adjusting
pepsinogen cut-offs according to H. pylori presence in China. So far, there have
been no other published data where pepsinogen cut-offs have been successfully
adjusted for two factors simultaneously - both for H. pylori infection and for
smoking.

Based on the results obtained, screening for precancerous gastric lesions
could be improved in one of two ways:

1. By calculating and applying new pepsinogen cut-offs for smokers.

2. By not using the pepsinogen test to screen for precancerous gastric
lesions in smokers.

In order to decide on the best approach, it is necessary to first repeat sensitivity
analysis for the pepsinogen test in a larger population, taking into account sex
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and age. It would also be necessary to repeat the analysis in another population
in a different country, in order to assess whether the results are compatible
between different populations. Additionally, cost-effectiveness analysis of
each approach must be conducted. Finally, given the nature of pepsinogen as
a biomarker, it would be beneficial to repeat pepsinogen measurements after
some time in order to assess whether the values determined at different times
correlate.

4.5. Advantages and limitations of the study

The work includes a large number of participants and simultaneously
explores a large number of different population factors. In European countries,
such studies are lacking and have not included such a large number of factors
at once. The number of factors and participants included increased the chances
of finding associations that might otherwise go unnoticed. The large number
of sometimes interrelated factors allowed for in-depth additional analyses and
cross validation calculations, which helped support and explain the associations
identified in multivariate analysis.

The study was cross-sectional in naure and so conclusions cannot be made
regarding cause and effect. No conclusive statements can be made as to whether
lifestyle factors are related to H. pylori infection, or whether they are the product
of long-term consequences, such as that of socio-economic status or childhood
conditions. For the same reasons conclusive statements cannot be made about
any causal relationships between lifestyle factors and gastric mucosal atrophy.

The collection of data on dietary and other habits was based on the memory
of participants. The accuracy of the data may be affected by recall bias and it
may not accurately reflect daily dietary habits over the long term. Therefore,
the results should be interpreted critically, in particular with regard to any
potential long-term effects of the factors. In the course of the work, based on
the feedback and observations of the participants and the research team, several
corrections and additions have been made to the questionnaire in order to
improve the accuracy of the collected data.

In order to be able to fully analyse and interpret any causal relationships,
it is necessary to conduct a prospective study. Given the prospective design of
the GISTAR study, there is an opportunity to continue this work in the future.

However, despite the limitations of a cross-sectional study, the work
conducted has resulted in a clinically applicable contribution - it has been
determined that a different approach is necessary for smokers in order to
improve the accuracy of the pepsinogen test.
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5. CONCLUSIONS

During the course of the work, the hypotheses initially put forward were

confirmed:

L.

Factors characteristic of a population can influence the accuracy of the pep-
sinogen test in detecting precancerous gastric lesions.

The accuracy of the pepsinogen test in detecting gastric precancerous
lesions can be improved using a population tailored approach.

Based on the results of the work, the following conclusions have been made:
In multivariate analysis H. pylori infection was associated with smoking,
regular binge-drinking, consumption of dairy and hot foods and drinks, but
inversely associated with the consumption of fruit and vegetables, as well as
a history of peptic ulcer and cardiovascular disease.

In multivariate analysis the prevalence of serological gastric atrophy was
associated with increasing age, smoking, more frequent consumption
of alcohol, coffee and onions, but was inversely associated with H. pylori
infection, frequent consumption of pickled products, and the use of proton
pump inhibitors.

False negative pepsinogen test results, when detecting precancerous gastric
lesions, were more common among smokers, participants with H. pylori
infection, reflux esophagitis, a history of H. pylori eradication, and those
consuming more alcohol.

The accuracy of the pepsinogen test was significantly reduced by smoking,
and the effect of smoking was modified by the presence of H. pylori. These
factors should be taken into account when interpreting the results of
the pepsinogen test when screening for precancerous gastric lesions.

The results of the work indicate that a modified approach is needed for
smokers in order to improve screening for precancerous gastric lesions. For
smokers, the accuracy of the pepsinogen test could be improved by using
cut-offs adjusted according to H. pylori status.

Practical implications of the study

The work demonstrates that the accuracy of the pepsinogen test could be

improved using a population tailored approach. For the first time, new pepsino-
gen cut-offs were calculated simultaneously adjusting for two factors - smoking
and H. pylori infection, so improving the sensitivity of the test for detecting
precancerous gastric lesions in smokers. The resulting investigation and calcu-
lations are not only based on the individual effects of smoking and H. pylori
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as two distinct factors, but take into account the crucial interaction between
the two.

The results indicate that, in order to improve screening for precancerous
gastric lesions, a different approach is necessary for smokers - either by adjus-
ting pepsinogen cut-offs based on H. pylori presence, or by not using the pep-
sinogen test in this subgroup of the population. In order to decide on the best
approach, it is necessary to repeat the study with a larger number of participants
and conduct cost-effectiveness analysis.

93



10.

11.
12.

13.

14.

15.

16.

IZMANTOTA LITERATURA / REFERENCE LIST

Adamu MA, Weck MN, Rothenbacher D, Brenner H. (2011). Incidence and risk factors
for the development of chronic atrophic gastritis: five year follow-up of a population-
based cohort study. Int ] Cancer 128:1652-1658.

Amieva M, Peek RM Jr. (2016). Pathobiology of Helicobacter pylori-induced gastric
cancer. Gastroenterology 150(1):64-78.

Bang CS, Lee JJ, Baik GH. (2019). Prediction of chronic atrophic gastritis and gastric
neoplasms by serum pepsinogen assay: a systematic review and meta-analysis of
diagnostic test accuracy. J Clin Med 8:E657.

Beevers DG, Lip GYH, Blann AD. (2004). Salt intake and Helicobacter pylori infection.
] Hypertens 22:1475-1477.

Bellack NR, Koehoorn MW, Macnab YC, Morshed MG. (2006). A conceptual model of
water’s role as a reservoir in Helicobacter pylori transmission: a review of the evidence.
Epidemiology and infection 134.3:439-449.

Bertuccio P, Rosato V, Andreano A, Ferraroni M, Decarli A, Edefonti V, La Vecchia C.
(2013). Dietary patterns and gastric cancer risk: a systematic review and meta-analysis.
Ann Oncol 24:1450-1458.

Brenner H, Rothenbacher D, Weck MN. (2007). Epidemiologic findings on serologically
defined chronic atrophic gastritis strongly depend on the choice of the cut-off value. Int
J Cancer 121:2782-2786.

Centrala statistikas parvalde. (2018). Latvijas Statistikas gadagramata. Pieejams: https://
www.csb.gov.lv/en/statistics/statistics-bytheme/economy/gdp/search-in-theme/298-
latvia-statistics-brief-2018

Chen C, Xun P, Tsinovoi C, He K. (2017). Accumulated evidence on Helicobacter
pylori infection and the risk of asthma: a meta-analysis. Ann Allergy Asthma Immunol
119:137-145.

Chi H, Bair MJ, Wu MS, Chiu NC, Hsiao YC, Chang KY. (2009). Prevalence of
Helicobacter pylori infection in high-school students on Lanyu island, Taiwan: risk
factor analysis and effect on growth. ] Formos Med Assoc 108:929-936.

Correa P, Piazuelo MB. (2012). The gastric precancerous cascade. J Dig Dis 13(1):2-9.

Di Mario E, Grillo S, Cesario S, Miraglia C, Seida S, Landi S, et al. (2017). Prevalence
of atrophic gastritis in general population: a gastropanel-based study, compared with
OLGA histological classification. UEG ] 5(suppl1):A569.

Dixon ME Genta RM, Yardley JH, Correa P. (1996). Classification and grading of
gastritis. The updated Sydney System. International Workshop on the Histopathology
of Gastritis, Houston 1994. Am ] Surg Pathol 20(10):1161-81.

EUROGAST Study Group. (1993). Epidemiology of, and risk factors for, Helicobacter
pylori infection among 3194 asymptomatic subjects in 17 populations. Gut 34:1672-
1676.

Eurohepygast Study Group. (2002). Risk factors for atrophic chronic gastritis in
a European population: results of the Eurohepygast study. Gut 50:779-785.

Eiropas Komisija. (09.12.2022). European Health Union: Commission welcomes
adoption of new EU cancer screening recommendations. Pieejams: https://ec.europa.eu/
commission/presscorner/detail/en/IP_22_7548

94



17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Eusebi LH, Zagari RM, Bazzoli F. (2014). Epidemiology of Helicobacter pylori infection.
Helicobacter 19(1):1-5.

Filipe MI, Munoz N, Matko I, Kato I, Pompe-Kirn V, Jutersek A, et al. (1994). Intestinal
metaplasia types and the risk of gastric cancer: a cohort study in Slovenia. Int ] Cancer
57:324-9.

Fontham E, Zavala D, Correa P, Rodriguez E, Hunter F, Haenszel W, Tannenbaum
SR. (1986). Diet and chronic atrophic gastritis: a case-control study. ] Natl Cancer Inst
76(4):621-7.

Goni E, Franceschi E (2016). Helicobacter pylori and extragastric diseases. Helicobacter
21(S1):45-48.

Gonzalez CA, Pera G, Agudo A, Palli D, Krogh V, Vineis P, et al. (2003). Smoking and
the risk of gastric cancer in the European Prospective Investigation Into Cancer and
Nutrition (EPIC). Int ] Cancer 107(4):629-34.

Guo Y, Shan Z, Ren H, Chen W. (2015). Dairy consumption and gastric cancer risk:
a meta-analysis of epidemiological studies. Nutr Cancer 67(4):555-68.

Haley KP, Gaddy JA. (2016). Nutrition and Helicobacter pylori: host diet and nutritional
immunity influence bacterial virulence and disease outcome. Gastroenterol Res Pract
2016:3019362.

Hirschowitz BI. (1984). Pepsinogen. Postgrad Med J 60(709):743-50.

Hokkanen S, Kosunen TU, Sarna S, Miettinen A, Salomaa A, Aromaa A, et al. (2005).
Normal serum pepsinogen I levels in adults: a population-based study with special
reference to Helicobacter pylori infection and parietal cell antibodies. Scand J Clin Lab
Invest 65(4):291-9.

Holubiuk L, Imiela J. (2016). Diet and Helicobacter pylori infection. Prz Gastroenterol
11:150-154.

Huang YK, Yu JC, Kang WM, Ma ZQ, Ye X, Tian SB, Yan C. (2015). Significance of
serum pepsinogens as a biomarker for gastric cancer and atrophic gastritis screening:
a systematic review and meta-analysis. PLoS One 10:e0142080.

Huang RG, Xiao HL, Zhou B, Song XH, Zhang J, Wang CM, et al. (2016). Serum
pepsinogen levels are correlated with age, sex and the level of Helicobacter pylori
infection in healthy individuals. Am ] Med Sci 352:481-486.

IBM Corp. (2012). IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM
Corp.

Jarosz M, Rychlik E, Siuba M, Respondek W, Ryzko-Skiba M, Sajor I, et al. (2009).
Dietary and socio-economic factors in relation to Helicobacter pylori re-infection.
World ] Gastroenterol 15:1119-1125.

Kato I, Vivas J, Plummer M, Lopez G, Peraza S, Castro D, et al. (2004). Environmental
factors in Helicobacter pylori related gastric precancerous lesions in Venezuela. Cancer
Epidemiol Biomarkers Prev 13(3):468-76.

Kikuchi S, Kurosawa M, Sakiyama T, Tenjin H. (2002). Long-term effect of smoking on
serum pepsinogen values. ] Epidemiol 12:351-356.

Kim SR, Kim K, Lee SA, Kwon SO, Lee JK, Keum N, Park SM. (2019). Effect of red,
processed, and white meat consumption on the risk of gastric cancer: an overall and
dose response meta-analysis. Nutrients 11(4):826.

Koivisto TT, Voutilainen ME, Farkkila MA. (2008). Effect of smoking on gastric
histology in Helicobacter pylori-positive gastritis. Scand J Gastroenterol 43:1177-1183.

95



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

KTL-National Public Health Institute. (2007). Finbalt Health Monitor. Pieejams: https://
www.spkc.gov.lv/lv/media/4315/download

Kuipers EJ, Pals G, Pena AS, van Uffelen CW, Kok A, Westerveld BD, Muiwissen
SG. (1996). Helicobacter pylori, pepsinogens and gastrin: relationship with age and
development of atrophic gastritis. Eur ] Gastroenterol Hepatol 8:153-6.

Kutsuma A, Oshida H, Suwa K, Nakajima K (2014). A possible association of low
pepsinogen I and pepsinogen I/IT with low and high body weight in Japanese men. Clin
Biochem 47, 126-128.

Ladeiras-Lopes R, Pereira AK, Nogueira A, Pinheiro-Torres T, Pinto I, Santos-Pereira
R, Lunet N. (2008). Smoking and gastric cancer: systematic review and meta-analysis of
cohort studies. Cancer Causes Control 19(7):689-701.

Leja M, Camargo MC, Polaka I, Isajevs S, Liepniece-Karele I, Janciauskas D, et al.
(2017b). Detection of gastric atrophy by circulating pepsinogens: A comparison of three
assays. Helicobacter 22:e12393.

Leja M, Cine E, Rudzite D, Vilkoite I, Huttunen T, Daugule I, et al. (2012). Prevalence of
Helicobacter pylori infection and atrophic gastritis in Latvia. Eur ] Gastroenterol Hepatol
24(12):1410-7.

Leja M, Park JY, Murillo R, Liepniece-Karele I, Isajevs S, Kikuste I, et al. (2017a).
Multicentric randomised study of Helicobacter pylori eradication and pepsinogen
testing for prevention of gastric cancer mortality: the GISTAR study. BMJ Open 2017;
7:€016999.

Leja M, Dumpis U. (2020). What would the screen-and-treat strategy for Helicobacter
pylori mean in terms of antibiotic consumption? Dig Dis Sci 65(6):1632-1642.

Lim SH, Kwon JW, Kim N, Kim GH, Kang JM, Park M], et al. (2013). Prevalence and
risk factors of Helicobacter pylori infection in Korea: nationwide multicenter study over
13 years. BMC Gastroenterol 13:104. doi:10.1186/1471-230X-13-104

Liu SY, Han XC, Sun J, Chen GX, Zhou XY, Zhang GX. (2016). Alcohol intake and
Helicobacter pylori infection: a dose-response meta-analysis of observational studies.
Infect Dis (Lond) 48:303-309.

Malfertheiner P, Megraud F, O’Morain CA, Gisbert JP, Kuipers EJ, Axon AT, et al. (2017).
Management of Helicobacter pylori infection-the Maastricht V/Florence Consensus
Report. Gut 66:6-30.

Malfertheiner P, Megraud F, Rokkas T, Gisbert JP, Liou JM, Schulz C, Gasbarrini A,
Hunt RH, Leja M, O'Morain C, Rugge M, Suerbaum S, Tilg H, Sugano K, El-
Omar EM, European Helicobacter and Microbiota Study group. (2022). Management
of Helicobacter pylori infection: the Maastricht VI/Florence consensus report. Gut
71(9).

Mansour-Ghanaei F, Joukar F, Baghaee M, Sepehrimanesh M, Hojati A. (2019). Only
serum pepsinogen I and pepsinogen I/II ratio are specific and sensitive biomarkers for
screening of gastric cancer. Biomol Concepts 10:82-90.

Mard SA, Khadem Haghighian H, Sebghatulahi V, Ahmadi B (2014). Dietary factors in
relation to Helicobacter pylori infection. Gastroenterol Res Pract 2014:826910.
Mbulaiteye SM, Hisada M, El-Omar EM. (2009). Helicobacter pylori associated global
gastric cancer burden. Front Biosci (Landmark Ed) 14:1490-1504.

Mhaskar RS, Ricardo I, Azliyati A, Laxminarayan R, Amol B, Santosh W, Boo K. (2013).
Assessment of risk factors of Helicobacter Pylori infection and peptic ulcer disease.
J Glob Infect Dis 5:60-67.

96



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Miki K. (2006). Gastric cancer screening using the serum pepsinogen test method.
Gastric Cancer 2006;9(4):245-53.

Monno R, De Laurentiis V, Trerotoli P, Roselli AM, Ierardi E, Portincasa P. (2019).
Helicobacter pylori infection: association with dietary habits and socioeconomic
conditions. Clin Res Hepatol Gastroenterol 43:603-607.

Mousavi S, Dehkordi FS, Rahimi E. (2014). Virulence factors and antibiotic resistance
of Helicobacter pylori isolated from raw milk and unpasteurized dairy products in Iran.
J Venom Anim Toxins Incl Trop Dis 20:51.

Muhsen K, Sinnreich R, Merom D, Beer-Davidson G, Nassar H, Cohen D, Kark JD.
(2019). Prevalence and determinants of serological evidence of atrophic gastritis among
Arab and Jewish residents of Jerusalem: a cross-sectional study. BMJ Open 9:e024689.
Nakamura M, Haruma K, Kamada T, Mihara M, Yoshihara M, Sumioka M, et al. (2002).
Cigarette smoking promotes atrophic gastritis in Helicobacter pylori-positive subjects.
Dig Dis Sci 47:675-681.

Nouraie M, Latifi-Navid S, Rezvan H, Radmard AR, Maghsudlu M, Zaer-Rezaii H,
et al. (2009). Childhood hygienic practice and family education status determine
the prevalence of Helicobacter pylori infection in Iran. Helicobacter 14(1):40-6.
Nugawela MD, Langley T, Szatkowski L, Lewis S. (2016). Measuring alcohol consumption
in population surveys: a review of international guidelines and comparison with surveys
in England. Alcohol and Alcoholism 51(1): 84-92.

Ogihara A, Kikuchi S, Hasegawa A, Kurosawa M, Miki K, Kaneko E, Mizukoshi H.
(2000). Relationship between Helicobacter pylori infection and smoking and drinking
habits. J Gastroenterol Hepatol 15:271-276.

Ozaydin N, Turkyilmaz SA, Cali S. (2013). Prevalence and risk factors of Helicobacter
pylori in Turkey: a nationally-representative, crosssectional, screening with the *C-urea
breath test. BMC Public Health 13:1215.

Ozbey G, Hanafiah A. (2017). Epidemiology, diagnosis, and risk factors of Helicobacter
pylori infection in children. Euroasian ] Hepatogastroenterol 7:34-39.

Pals G, Defize ], Pronk JC, Frants RR, Eriksson AW, Westerveld BD, et al.
(1985). Relations between serum pepsinogen levels, pepsinogen phenotypes, ABO
blood groups, age and sex in blood donors. Ann Hum Biol 12:403-11.

Parente F, Lazzaroni M, Sangaletti O, Baroni S, Bianchi Porro G. (1985). Cigarette
smoking, gastric acid secretion, and serum pepsinogen I concentrations in duodenal
ulcer patients. Gut 26(12):1327-32.

Pasaules Veselibas Organizacija. (2021). Health promotion and disease prevention
through population-based interventions. Pieejams: http://www.emro.who.int/about-who/
public-health-functions/health-promotion-disease-prevention.html

Pasaules veselibas organizacija. (2003a). Diet, nutrition and the prevention of chronic
diseases. Report of a Joint WHO/FAO Expert Consultation. Pieejams: https://apps.who.
int/iris/handle/10665/42665

Pasaules veselibas organizacija. (2003b). CINDI health monitor. Pieejams: https://www.
euro.who.int/__data/assets/pdf_file/0017/240236/€79396.pdf

Pasaules veselibas organizacija. (2010). Global recommendations on physical activity for
health. Pieejams: www.who.int/dietphysicalactivity/publications/9789241599979/en/
Pimentel-Nunes P, Libanio D, Marcos-Pinto R, Areia M, Leja M, Esposito G, et al.
(2019). Management of epithelial precancerous conditions and lesions in the stomach
(MAPS 1II): European Society of Gastrointestinal Endoscopy (ESGE), European

97



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Helicobacter and Microbiota Study Group (EHMSG), European Society of Pathology
(ESP), and Sociedade Portuguesa de Endoscopia Digestiva (SPED) guideline update
2019. Endoscopy 51(4):365-388.

Plummer M, Franceschi S, Vignat J, Forman D, de Martel C. (2015). Global burden of
gastric cancer attributable to Helicobacter pylori. Int ] Cancer 136(2):487-90.

Polaka I, Razuka-Ebela D, Park JY, Leja M. (2021). Taxonomy-based data
representation for data mining: an example of the magnitude of risk associated
with H. pylori infection. BioData Mining 14(43).

Quaglia NC, Dambrosio A, Normanno G, Parisi A, Patrono R, Ranieri G, et al. (2008).
High occurrence of Helicobacter pylori in raw goat, sheep and cow milk inferred by
glmM gene: a risk of food-borne infection? Int ] Food Microbiol 124:43-47.

Rahmani Y, Mohammadi S, Babanejad M, Rai A, Zalei B, Shahmohammadi A. (2017).
Association of Helicobacter pylori with presence of myocardial infarction in Iran:
a systematic review and meta-analysis. Ethiop J Health Sci 27:433-440.

Razuka-Ebela D, Polaka I, Daugule I, Parshutin S, Santare D, Ebela I, Rudzite D,
Vangravs R, Herrero R, Young Park ], Leja M (2022b). Factors associated with false
negative results in serum pepsinogen testing for precancerous gastric lesions in
a European population in the GISTAR study. Diagnostics 12(5):1166.

Razuka-Ebela D, Polaka I, Daugule I, Parshutin S, Santare D, Ebela I, Rudzite D,
Vangravs R, Herrero R, Young Park J, Leja M (2022a). Lifestyle and dietary factors
associated with serologically detected gastric atrophy in a Caucasian population in
the GISTAR study. Eur ] Cancer Prev 31(5):442-450.

Razuka-Ebela D, Polaka I, Parshutin S, Santare D, Ebela I, Murillo R, Herrero R,
Tzivian L, Young Park J, Leja M (2020). Sociodemographic, lifestyle and medical factors
associated with Helicobacter pylori infection. ] Gastrointestin Liver Dis 29(3):319-327.
Razuka-Ebela D, Giupponi B, Franceschi E (2018). Helicobacter pylori and extragastric
diseases. Helicobacter 23(S1):e12520.

Roberts SE, Morrison-Rees S, Samuel DG, Thorne K, Akhbari A, Williams JG. (2016).
Review article: the prevalence of Helicobacter pylori and the incidence of gastric cancer
across Europe. Aliment Pharmacol Ther 43:334-345.

Roma E, Panayiotou J, Pachoula ], Kafritsa Y, Constantinidou C, Mentis A,
Syriopoulou V. (2009). Intrafamilial spread of Helicobacter pylori infection in Greece.
J Clin Gastroenterol 43:711-715.

Rugge M, Capelle LG, Cappellesso R, Nitti D, Kuipers EJ. (2013). Precancerous lesions
in the stomach: from biology to clinical patient management. Best Pract Res Clin
Gastroenterol 27:205-23.

Sakamoto K. (2010). Pathologic Response of the Gastrointestinal Tract to Toxicants.
Comprehensive Toxicology (2nd Edition, 93-115). New York: Elsevier Science.

Sauka A, Putning T. (2019). Shadow Economy Index for the Baltic Countries 2009-2017.
Stockholm School of Economics in Riga. Pieejams: https://www.sseriga.edu/shadow-
economy-index-baltic-countries

Song JH, Kim YS, Heo NJ, Lim JH, Yang SY, Chung GE, Kim JS. (2017a). High salt
intake is associated with atrophic gastritis with intestinal metaplasia. Cancer Epidem
Biomar 26, 1133-1138.

Song JH, Kim SG, Jin EH, Lim JH, Yang SY. (2017b). Risk factors for gastric
tumorigenesis in underlying gastric mucosal atrophy. Gut Liver 11:612-619.

98



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Starptautiska Véza izpétes agentara. (2012). JARC Monographs on the Evaluation of
Carcinogenic Risks to Humans. IARC Working Group on the Evaluation of Carcinogenic
Risks to Humans. Lyon, France: International Agency for Research on Cancer; 2012;
100B:385-435.  Pieejams: https://publications.iarc.fr/Book-And-Report-Series/Iarc-
Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Biological-
Agents-2012

Storskrubb T, Aro P, Ronkainen J, Sipponen P, Nyhlin H, Talley NJ, et al. (2008). Serum
biomarkers provide an accurate method for diagnosis of atrophic gastritis in a general
population: the Kalixanda study. Scand J Gastroenterol 43:1448-1455.

Sun LP, Gong YH, Wang L, Yuan Y. (2007). Serum pepsinogen levels and their
influencing factors: a population-based study in 6990 Chinese from North China.
World ] Gastroenterol 13:6562-6567.

Tatemichi M, Kabuto M, Tsugane S. (2001). Effect of smoking on serum pepsinogen
I level depends on serological status of Helicobacter pylori. Jpn J Cancer Res 92:243-248.

Tong Y, Wang H, Zhao Y, He X, Xu H, Li H, et al. (2021). Serum pepsinogen levels
in different regions of China and its influencing factors: a multicenter cross-sectional
study. BMC Gastroenterol 21(1):264. doi: 10.1186/s12876-021-01794-6.

Tong Y, Wu Y, Song Z, Yu Y, Yu X (2017). The potential value of serum pepsinogen for
the diagnosis of atrophic gastritis among the health check-up populations in China:
a diagnostic clinical research. BMC Gastroenterol 17:88.

Uemura N, Okamoto S, Yamamoto S, Matsumura N, Yamaguchi S, Yamakido M, et al.
(2001). Helicobacter pylori infection and the development of gastric cancer. RJN Engl |
Med 13; 345(11):784-9.

Veenendaal RA, Biemond I, Pena AS, van Duijn W, Kreuning J, Lamers CB.
(1992). Influence of age and Helicobacter pylori infection on serum pepsinogens in
healthy blood transfusion donors. Gut 33:452-5.

Wang J, Geng L. (2019). Effects of socioeconomic status on physical and psychological
health: lifestyle as a mediator. Int ] Environ Res Public Health 16:E281.

Weck MN, Brenner H. (2008). Association of Helicobacter pylori infection with
chronic atrophic gastritis: meta-analyses according to type of disease definition. Int |
Cancer 123:874-881.

Westerveld BD, Pals G, Lamers CB, Defize J, Pronk JC, Frants RR, et al. (1987). Clinical
significance of pepsinogen A isozymogens, serum pepsinogen A and C levels, and
serum gastrin levels. Cancer 59:952-8.

Wirth HP, Yang M. (2016). Different pathophysiology of gastritis in East and West?
A Western perspective. Inflamm Intest Dis 1:113-122.

Yamaguchi Y, Nagata Y, Hiratsuka R, Kawase Y, Tominaga T, Takeuchi S, et al. (2016).
Gastric cancer screening by combined assay for serum anti-Helicobacter pylori 1gG
antibody and serum pepsinogen levels — the ABC method. Digestion 93(1):13-18.

Yu H, Liu Y, Jiang S, Zhou Y, Guan Z, Dong S, Chu FE, Kang C, Gao Q. (2021). Serum
pepsinogen II levels are doubled with Helicobacter pylori infection in an asymptomatic
population of 40,383 Chinese subjects. Medicine (Baltimore) 100(27):e26562.

Yu XJ, Yang X, Feng L, Wang LL, Dong QJ. (2017). Association between Helicobacter
pylori infection and angiographically demonstrated coronary artery disease: a meta-
analysis. Exp Ther Med 13:787-793.

99



98.

99.

100.

101.

Zaman C, Osaki T, Furuta Y, Hojo E Yonezawa H, Konno M, et al. (2019). Enhanced
infectivity of strains of Helicobacter pylori isolated from children compared with
parental strains. ] Med Microbiol 68(4):633-641.

Zhang L, Eslick GD, Xia HH, Wu C, Phung N, Talley NJ. (2010). Relationship between
alcohol consumption and active Helicobacter pylori infection. Alcohol Alcohol 45:89-94.
Zhang Z, Xu G, Ma M, Yang J, Liu X. (2013). Dietary fiber intake reduces risk for gastric
cancer: a meta-analysis. Gastroenterology 145:113-120.

Zhu 'Y, Zhou X, Wu J, Su J, Zhang G. (2014). Risk factors and prevalence of Helicobacter
pylori infection in persistent high incidence area of gastric carcinoma in Yangzhong
city. Gastroenterol Res Pract 2014:481365.

100



ACKNOWLEDGEMENTS

I would like to express my gratitude

To the supervisors of the work, prof. Marcis Leja and Jin Young Park, for
the opportunity to begin the work in the first place, the inspiration to continue,
and support and advice.

To my parents, prof. Inguna Ebela and assistant prof. Romualds Razuks
for their invaluable support during the long years of study, which was a crucial
prerequisite for the thesis, advice on writing publications, as well as for editing
of the doctoral thesis.

Prof. Ilva Daugule and Daiga Santare on recommendations for writing
the doctoral thesis, prof. Lilian Tzivian and Rolando Herrero for advice on
writing publications.

Researcher Inese Polaka for her support when learning analytical methods
and further cooperation.

Participants of the GISTAR study research team for their cooperation
within the framework of the study, which directly affected the completion of
this work — Sergey Parshutin, Aiga Radule and others.

101



APPENDICES

Appendix 1

Presentations at international scientific conferences with published
abstracts

1. Razuka-Ebela D, Polaka I, Parshutin S, Ebela I, Daugule I, Santare D, Sjomina O,

Leja M. (2022). Effect of smoking on serum pepsinogen values modified by the presence
of Helicobacter pylori. European Journal of Clinical Investigation 52(SI1): 56th Annual
Scientific Meeting, 8-10 June, 2022, Bari, Italy, 56ASM-0210, 169. https://onlinelibrary.
wiley.com/toc/13652362/2022/52/S1 ISSN 1365-2362.

Razuka-Ebela D, Polaka I, Ebela I, Daugule I, Herrero R, Leja M, Santare D, Sjomina-
Gubareva O, Parshutin S. (2022). Reflux esophagitis associated with false negative cases
in pepsinogen testing for precancerous gastric lesions. European Helicobacter and
Microbiota Study Group (EHMSG), Abstracts 2704-8845. Microbiota in Health and
Disease 4(3):E735:68. https://www.microbiotajournal.com/article/735

Razuka-Ebela D, Polaka I, Parshutin S, Ebela I, Daugule I, Santare D, Sjomina O,
Herrero R, Young Park J, Leja M. (2022). Current Smoking Associated with
Precancerous Gastric Lesions “Missed” by Serologic Pepsinogen Testing. Medicina
(Shame) 58(S1): International Scientific Conference on Medicine, 80th International
Scientific Conference of the University of Latvia, Riga: Abstracts (2022):22. https://
medicina.lsmuni.lt/wp-content/uploads/pdf/ Abstracts_2022-1-Medicina.pdf
Razuka-Ebela D, Polaka I, Ebela I, Daugule I, Young Park J, Leja M (2021). Current
smoking and H. pylori status associated with precancerous lesions “missed” by serologic
pepsinogen testing. 34" International Workshop on Helicobacter & Microbiota in
Inflammation & Cancer 18 September 2021. Microb Health dis 3:e612, P03.02, 50-51.
Razuka-Ebela D, Polaka I, Parshutin S, Daugule I, Ebela I, Santare D, Sjomina O,
Herrero R, Young Park ], Leja M. (2020). Serologically determined gastric atrophy
associated with lifestyle, dietary factors and Helicobacter pylori status. United European
Gastroenterology Journal 8(S8): 28th United European Gastroenterology Week Virtual
2020, 228. https://journals.sagepub.com/toc/uega/8/8_suppl ISSN 2050-6406.
Razuka-Ebela D, Polaka I, Parshutin S, Daugule I, Ebela I, Santare D, Sjomina O,
Herrero R, Young Park ], Leja M. (2020). Factors associated with gastric atrophy ‘missed’
by serologic testing. United European Gastroenterology Journal 2020, 8(S8): 28th United
European Gastroenterology Week Virtual 2020, 230. https://journals.sagepub.com/toc/
uega/8/8_suppl ISSN 2050-6406.

Park JY, Polaka I, Parshutin S, Kikuste I, Isaev S, Liepniece-Karele I, Daugule I,
Razuka-Ebela D, Knaze V, Downham L, Murillo R, Herrero R, Leja M. (2020). Results
from the Pilot study of the multicentre randomised trial of H. pylori eradication
and pepsinogen testing for prevention of gastric cancer mortality (the GISTAR Pilot
study). 3rd Seoul International Symposium on Helicobacter and Upper Gastrointestinal
Diseases (SI-HUG 2020) July 17-18, 2020, Seoul, Korea.

Razuka-Ebela D, Polaka I, Parshutin S, Santare D, Ebela I, Sjomina O, Murillo R,
Herrero R, Young Park J, Leja M. (2020). Presence and severity of symptom-based
gastroesophageal reflux disease associated with levels of pepsinogen. Medicina (Shame)
56(S1): International Scientific Conference on Medicine, 78th International Scientific

102



10.

11.

12.

13.

14.

15.

16.

Conference of the University of Latvia, Riga: Abstracts (2020):21. http://medicina.
Ismuni.lt/wp-content/uploads/pdf/Abstracts_2020-1-Medicina.pdf

Razuka-Ebela D, Polaka I, Parshutin S, Santare D, Ebela I, Sjomina O, Murillo R,
Herrero R, Young Park J, Leja M. (2020). Helicobacter pylori infection, cardiovascular
disease and its risk factors in Latvia. Medicina (Shame) 56(S1): International Scientific
Conference on Medicine, 78th International Scientific Conference of the University of
Latvia, Riga: Abstracts (2020):256. http://medicina.lsmuni.lt/wp-content/uploads/pdf/
Abstracts_2020-1-Medicina.pdf

Alekseyeva ], Razuka-Ebela D, Daugule I, Polaka I, Parshutin S, Santare D, Ebela I,
Murillo R, Herrero R, Young Park J, Leja M. (2020). Decreased pepsinogen level in
relation to presence of menopause in the GISTAR study population in Latvia. Medicina
(Shame), 56(S1): International Scientific Conference on Medicine, 78th International
Scientific Conference of the University of Latvia, Riga: Abstracts (2020):252. http://
medicina.lsmuni.lt/wp-content/uploads/pdf/ Abstracts_2020-1-Medicina.pdf
Alekseyeva ], Razuka-Ebela D, Daugule I, Polaka I, Parshutin S, Santare D, Ebela I,
Murillo R, Herrero R, Young Park J, Leja M. (2020). H. pylori prevalence in individuals
with allergic disease in the Latvian population. Helicobacter 25(S1): The Year in
Helicobacter: 33rd International Workshop on Helicobacter & Microbiota in
Inflammation & Cancer 12 September 2020, EP7.07. https://onlinelibrary-wiley com.
datubazes.lanet.lv/toc/15235378/2020/25/S1

Alekseyeva J, Razuka-Ebela D, Daugule I, Polaka I, Parshutin S, Santare D, Ebela I,
Murillo R, Herrero R, Park JY, Leja M. (2019). Association between decreased level
of pepsinogen with different dietary factors and Helicobacter pylori seropositivity.
Helicobacter 24(S1): The Year in Helicobacter: 32nd International Workshop
on Helicobacter & Microbiota in Inflammation & Cancer, Innsbruck, Austria,
5-7 September 2019, P4.18. https://onlinelibrary.wiley.com/doi/epdf/10.1111/
hel.12647 ISSN 1083-4389

Rauk-Ebela D, Polaka I, Parshutin S, Santare D, Ebela I, Herrero R, Park JY, Leja
M. (2019). Helicobacter pylori infection is inversely associated with self-reported
cardiovascular disease in the GISTAR study population in Latvia. Helicobacter 24(S1):
The Year in Helicobacter: 32nd International Workshop on Helicobacter & Microbiota
in Inflammation & Cancer, Innsbruck, Austria, 5-7 September 2019, P2.05. https://
onlinelibrary.wiley.com/doi/epdf/10.1111/hel.12647

Razuka-Ebela D, Polaka I, Parshutin S, Santare D, Ebela I, Murillo R, Herrero R, Tzivian
L, Park JY, Leja M. (2019). Individual characteristics associated with Helicobacter pylori
infection in the GISTAR study population in Latvia. United European Gastroenterology
Journal 7(S8): 27th United European Gastroenterology Week Barcelona, Spain, October
2019:728-729. https://www.ueg.eu/fileadmin/user_upload/documents/week2019/
UEG2019_Abstract_book.pdf

Alekseyeva J, Razuka-Ebela D, Daugule I, Polaka I, Parshutin S, Santare D, Ebela
I, Murillo R, Herrero R, Park JY, Leja M. (2019). H. pylori status and older age
is more related to decreased pepsinogen level compared to different dietary
factors. United European Gastroenterology Journal 7(S8): 27th United European
Gastroenterology Week, Barcelona, Spain, October 2019:43. https://ueg.eu/files/778/
e07413354875be012996dc560274708e.pdf

Razuka-Ebela D, Ebela I, Zile I, Parshutin S, Tzivian L, Leja M. Factors associated with
the eradication of Helicobacter pylori in the population of Latvia. (2018). Helicobacter
23(S1): 31st International Workshop on Helicobacter and Microbiota in Inflammation

103



17.

18.

19.

20.

21.

22.

23.

24.

and Cancer (EHMSG), Kaunas, Lithuania, 14-15 September 2018:59-60. https://doi.
org/10.1111/hel.12525. https://onlinelibrary.wiley.com/doi/pdf/10.1111/hel.12525 ISSN
1083-4389.

Alekseyeva ], Razuka-Ebela D, Daugule I, Polaka I, Parshutin S, Santare D, Ebela I,
Murillo R, Herrero R, Park JY, Leja M. (2019). Decreased pepsinogen level in relation to
presence of menopause in the GISTAR study population in Latva. Helicobacter 24(S1):
The Year in Helicobacter: 32nd International Workshop on Helicobacter & Microbiota
in Inflammation & Cancer, Innsbruck, Austria, 5-7 September 2019:W1.7. https://
onlinelibrary.wiley.com/doi/epdf/10.1111/hel.12647 ISSN 1083-4389.

Razuka-Ebela D, Ebela I, Polaka I, Parshutin S, Santare D, Murillo R, Herrero R,
Park JY, Leja M. The prevalence of gastroesophageal reflux disease and its risk factors
in Latvia. (2019). Medicina (Shame) 55(S1): International Scientific Conference on
Medicine, 77th International Scientific Conference of the University of Latvia, Riga, 22
February 2019: Abstracts (2019):56. http://medicina.lsmuni.lt/wp-content/uploads/pdf/
Abstracts_2019-1-Medicina.pdf

Razuka-Ebela D, Ebela I, Polaka I, Parshutin S, Santare D, Murillo R, Herrero R, Park
JY, Leja M. (2019). Association between gastroesophageal reflux disease, gastric atrophy
and Helicobacter pylori infection in Latvia. Medicina (Shame) 55(S1): International
Scientific Conference on Medicine, 77th International Scientific Conference of
the University of Latvia, Riga, 22 February 2019: Abstracts (2019):149. http://medicina.
Ismuni.lt/wp-content/uploads/pdf/Abstracts_2019-1-Medicina.pdf

Razuka-Ebela D, Ebela I, Polaka I, Parshutin S, Santare D, Murillo R, Herrero R, Park
JY, Leja M. (2018). The prevalence of gastroesophageal reflux disease and its risk
factors in Latvia. Ist European Conference of Young Gastroenterologists “Challenges
in Clinical Gastroenterology and Hepatology,” 6-9 December, 2018, Zagreb, Croatia.
Zagreb: Croatian Society of Gastroenterology, 2018:191-192. https://ecyg.eu/wp-
content/uploads/2019/07/ECYG-2018-program-WEB.pdf

Razuka-Ebela D, Ebela I, Polaka I, Parshutin S, Santare D, Murillo R, Herrero R, Park
JY, Leja M. (2018). Association of gastroesophageal reflux disease, gastric atrophy and
Helicobacter pylori. 1st European Conference of Young Gastroenterologists “Challenges
in Clinical Gastroenterology and Hepatology, 6-9 December 2018, Zagreb, Croatia.
Zagreb: Croatian Society of Gastroenterology Zagreb, 2018. https://ecyg.eu/wp-content/
uploads/2019/07/ECYG-2018-program-WEB.pdf

Rauka-Ebela D, Polaka I, Parshutin S, Santare D, Ebela I, Murillo R, Herrero R, Young
Park ], Tzivian L, Leja M. (2019). Sociodemographic, Lifestyle and Medical Risk factors
for Helicobacter pylori infection in the GISTAR study population in Latvia. Medicina
(Shame) 55(S1): International Scientific Conference on Medicine, 77th International
Scientific Conference of the University of Latvia, Riga, 22 February 2019: Abstracts
(2019):57.  http://medicina.lsmuni.lt/international-scientific-conference-on-medicine/
Rauk-Ebela D, Polaka I, Parshutin S, Santare D, Ebela I, Murillo R, Herrero R, Young
Park J, Leja M. (2018). Association between eradication of Helicobacter pylori and
a family history of cancer in the Latvian Population. 7th Annual International Scientific
Conference “Medicine Pressing Questions” & Satellite Forum on Public Health and
Healthcare Politics, 2-3 May 2018, Baku.

Rauka-Ebela D, Zile I, Santare D, Polaka I, Parshutin S, Ebela I, Murillo R, Herrero R,
Young Park J, Leja M. (2018). Factors associated with being up-to-date with colorectal
cancer screening in the Latvian population. Gastroenterology & Gastrointestinal
Oncology Endorsed by European Society of Digestive Oncology (ESDO), 76th

104



25.

International Scientific Conference on Medicine of the University of Latvia, 23 February
2018, Book of Abstracts. Riga: University of Latvia, 66. ISBN 978-9934-18-310-2.

Razuka-Ebela D, Greenberg-Dérica I, Skendere I, Daugule I, Radule A, Rudzite D,
Chantare D, Polaka I, Ebela I, Murillo R, Young Park ], Herrero R, Leja M. Role of dietary
habits in Helicobacter pylori infection in the Latvian population.Gastroenterology &
Gastrointestinal Oncology Endorsed by European Society of Digestive Oncology
(ESDO), 75" Scientific Conference of the University of Latvia — International Medical
section 2017, Book of Abstracts. Riga: University of Latvia, 73. ISBN 978-9934-18-217-4.

Presentations at international scientific conferences
without published abstracts

26.

27.

Rauka-Ebela, Polaka I, Ebela I, Daugule I, Parshutin S, Santare D, Leja M. (2022). In
search of a population tailored approach to improve the performance of pepsinogen
testing for precancerous gastric lesions. European Association for Gastroenterology,
Endoscopy and Nutrition (EAGEN). European Bridging Meeting in Gastroenterology,
11.11.2022, Kaunas, Lithuania.

Rauka-Ebela D, Polaka I, Parshutin S, Daiga S, Ebela I, Herrero R, Young Park J, Leja
M. (2019). Analysis of factors associated with decreased pepsinogen in the GISTAR
study population in Latvia. European Association for Gastroenterology, Endoscopy
and Nutrition. European Bridging Meeting in Gastroenterology, Warsaw, Poland, 15-
16.11.2019:1-2.

105



Appendix 2

The main factors (variables) obtained from the questionnaire and their
coding

1. Sociodemographic factors — age, sex, nationality, level of education (primary or lower,
upper secondary, professional vocational, higher), household income per family
member after tax (under 250, 250-500, 500-1000, over 1000 Euros) and employment

status (employed or self-employed, unemployed, retired).
Smoking - smokers, former smokers and never smokers.

3. Diet — consumption of at least 400g of fruits and vegetables daily during the past week
(yes, no) according to WHO and FAO recommendations (WHO, 2003a), at least 200g
of dairy products daily during the past week, daily consumption of poultry and red
meat in portions (1 portion = 100g), consumption of hot foods and drinks, as well
as spicy food (at least once a week). The food frequency questionnaire collected data
on the daily consumption of products during an average week in the past year (with
categories less than once a week, at least once a week, two to four times, five to seven
times a week): fish, cottage cheese, kefir, eggs, legumes, meat products, cheese, poultry
and red meat, fruits, vegetables, pickled, dried, salted and smoked products, onions and
garlic, sweetened drinks, ground and instant coffee, green and black tea. In the course
of the work the questionnaire was improved, it now also includes sweets, bread and
cereals. Categories of drinks (coffee, tea, milk) have been converted into numerical
values (cups per day) with the aim of assessing dietary patterns. Salt consumption has
been evaluated as in the WHO and Finbalt questionnaire on nutrition - is extra salt
added to already salted food (never, sometimes after tasting, always) (WHO, 2003b;

Finbalt, 2007).

4. Alcohol consumption - according to the type and amount of alcohol (ml),
the consumption of ethanol (in grams) per week was calculated. An additional category
was created for binge drinking, grouping participants into three categories depending
on how often 200g of alcohol is consumed (ethanol content of at least 40%) at one
sitting in the past year (less than once a month, at least once a month) (Nugawela et al.,

2016).

5. Body mass index - < 18.5 kg/m? (reduced), 18.5-24.9 kg/m? (normal), 25.0-29.9 kg/m?

(increased), and 2 30.0 kg/m? (obesity).

6. Physical activity — the data obtained through the questionnaire on the intensity and
duration of physical activity at work and during free time were used to create categories
of moderate intensity (at least 150 minutes per week) and intense (at least 75 minutes
per week) physical activity at work and during free time, according to the WHO
recommendations on the amount of physical activity needed to reduce the risk of

developing non-communicable diseases (WHO, 2010).

7. Medical history - history of disease, drugs used in the last month (proton pump
inhibitors, H, receptor antagonists, aspirin, antihypertensives, nonsteroidal anti-
inflammatory drugs, and others), and a history of H. pylori eradication therapy more

than one year ago.

8. Family history — cancer in relatives of the first (parents, sisters, brothers, children) and

second degree (grandparents, aunts and uncles).

9. Gastrointestinal examinations (upper endoscopy, colonoscopy) and colorectal cancer

screening during the past three years.
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Appendix 3

Tables
Table 1. Sociodemographic factors in the study population and by H. pylori serology
Variables, n (%) Study population, | HP positive, HP negative, p-
n = 1885 n = 1044 n = 841 value*
Sex (male) 711 (37.7) 406 (38.9) 305 (36.3) 0.24
Age (in years), 52.0 52.0 52.0 0.82
Median, IQR SKI 12 SKI 12 SKI 12
Education
primaryorlower (0-9years) | 77 (4.1) 50 (4.8) 27 (3.2) 0.03
upper secondary 333 (17.7) 190 (18.2) 143 (17.0)
(10-12 years)
professional vocational 860 (45.6) 490 (46.9) 370 (44.0)
higher 615 (32.6) 314 (30.1) 301 (35.8)
Income (EUR)?
< 250 461 (28.1) 260 (28.3) 201 (27.9) 0.98
250-500 899 (54.9) 503 (54.8) 396 (55.0)
>500 278 (17.0) 155 (16.9) 123 (17.1)
Employment
unemployed 145 (7.7) 80 (7.7) 65 (7.7) 0.56
employed 1555 (82.5) 865 (82.9) 690 (82.0)
retired 100 (5.3) 58 (5.6) 42 (5.0)
disabled 85 (4.5) 41 (3.9) 44 (5.2)

* Differences calculated using X’ test for comparing HP positive and HP negative groups.

HP- Helicobacter pylori, IQR - interquartile range, * household income per household member after tax.

Table 2. Lifestyle factors in the study population and by H. pylori serology

Variables, n (%) Study HP positive, | HP negative, P-
population, | n=1044 n = 841 value*
n = 1885
Smoking current smoker 398 (21.1) 243 (23.3) 155 (18.5) <0.01
former smoker 364 (19.3) 218 (20.9) 146 (17.4)
never smoker 1120 (59.5) | 582 (55.8) |[538 (64.1)
Binge- never 1213 (64.4) |640 (61.3) |573(68.1) |<0.01
drinking® less than once a month | 246 (13.1) | 141 (13.5) | 105 (12.5)
at least once a month 426 (22.6) 263 (25.2) |163(19.4)
Body mass < 24.9 kg/m? 451 (24.3) 258 (25.0) 193 (23.4) 0.36
index (BMI) |25-29.9 kg/m? 724 (39.0) |410 (39.7) |314 (38.1)
> 30.0 kg/m? 683 (36.8) 365 (35.3) 318 (38.5)
At least 200 g dairy daily (past week) 1149 (61.0) | 660 (63.2) |489 (58.1) 0.03
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Variables, n (%) Study HP positive, | HP negative, | p-
population, | n=1044 n =841 value*
n=1885
At least 400 g of fruit and/or vegetables | 1292 (68.5) |691 (66.2) |601 (71.5) 0.01
daily (past week)
Very hot foods and/or drinks (past week) | 449 (23.8) |273 (26.1) 176 (20.9) 0.01
Spicy food (past week) 392 (20.8) [230(22.0) |[162(19.3) 0.14
Adding extra | never 1390 (73.7) | 741 (71.0) |649 (77.2) |<0.01
salt to food | sometimes or always 495 (26.3)  [303 (29.0) |192 (22.8)
Pickled <1 326 (17.3) | 180 (17.2) |146 (17.4) |0.06
products 2-3 416 (22.1) [232(22.2) |184 (21.9)
(days per [ 75 1058 (56.1) |573 (54.9) |485 (57.7)
week) 6-7 85 (4.5) 59 (5.7) 26 (3.1)
Meat <1 284 (15.1) | 159 (15.2) |125(14.9) |0.05
products 2-3 235(12.5) | 119 (11.4) |116 (13.8)
(days per [ 5 1035 (54.9) |562 (53.8) | 473 (56.2)
week) 6-7 331 (17.6) |204 (19.5) |127 (15.1)
Eggs <1 40 (2.1) 17 (1.6) 23 (2.7) 0.08
(days per 2-3 144 (7.6) 72 (6.9) 72 (8.6)
week) 4-5 1363 (72.3) | 754 (72.2) | 609 (72.4)
6-7 338 (17.9) |201(19.3) |137 (16.3)

*Differences calculated using x* test for comparing HP positive and HP negative groups.
HP- Helicobacter pylori.
*binge-drinking in the past year — having at least 200g of strong alcohol (equivalent to at least 40%
ethanol) in one sitting.

Table 3. Factors associated with H. pylori in the study population in multivariate analysis,
adjusted for age, sex and income

Variables OR 95% CI p-value
Education
primary or lower (0-9 years) 1.38 0.79-2.41 0.25
upper secondary (10-12 years) 1.17 0.86-1.59 0.30
professional vocational 1.20 0.94-1.53 0.14
higher 1.00 -
Smoking
current smoker 1.34 1.01-1.78 0.04
former smoker 1.38 1.03-1.85 0.03
never smoker Ref -
Binge drinking®
never Ref -
less than once a month 1.37 0.99-1.89 0.06
at least once a month 1.35 1.03-1.78 0.03
At least 200g dairy daily 1.37 1.11-1.69 <0.01
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Variables OR 95% CI p-value

At least 400g fruit and/or vegetables daily 0.76 0.60-0.96 0.02
Very hot food/drinks 1.32 1.03-1.69 0.03
Adding extra salt to food 1.21 0.95-1.54 0.13
Pickled products

less than once a week Ref -

2-3 days 1.03 0.74-1.43 0.88

4-5 days 0.87 0.65-1.16 0.33

6-7 days a week 1.58 0.89-2.83 0.12
Meat products

less than once a week Ref

2-3 days 0.79 0.53-1.16 0.22

4-5 days 0.81 0.60-1.09 0.17

6-7 days a week 1.05 0.72-1.53 0.79
H. pylori eradication (more than one year ago) |0.57 0.39-0.84 0.01
History of thyroid disease 0.79 0.58-1.08 0.14
History of cardiovascular disease 0.78 0.61-0.99 0.04
History of peptic ulcer disease 0.55 0.38-0.80 <0.01
History of glomerulonephritis 0.61 0.36-1.03 0.07

OR - odds ratio. CI - 95% confidence interval. ref - reference value.

*binge-drinking in the past year — having at least 200g of strong alcohol (equivalent to at least 40%

ethanol) in one sitting.

Table 4. Multivariate regression model for a history of cardiovascular disease and positive

H. pylori serology

Variables, n (%) 1A 95% CI p-value

H. pylori serology positive 0.73 [0.57-0.94 0.02
Age (in years) 1.09 |1.07-1.11 <0.001
Sex (male) 1.00 [0.74-1.36 0.98
Level of education 0.92 ]0.46-1.86 0.82
Income level 0.67 |0.45-1.00 0.05
Body mass index 1.11 |1.08-1.13 <0.01
Smoking 1.03 [0.73-1.46 0.87
History of diabetes mellitus 2.84 [1.52-531 <0.01
History of peptic ulcer disease 0.76 [0.49-1.19 0.23
Mean systolic blood pressure (mmHg) 1.03 |1.02-1.04 <0.01
At least 400g of fruit/vegetables daily 1.01 |0.78-1.31 0.95
Adding extra salt to food 1.32 |1.00-1.74 0.05
Moderate intensity physical activity < 150 min per day [1.31 ]0.97-1.76 0.08
Alcohol consumption (ethanol g/week) 1.00 |1.00-1.00 0.69

OR - odds ratio. CI - 95% confidence interval. ref - reference value.

*binge-drinking in the past year — having at least 200g of strong alcohol (equivalent to at least 40%

ethanol) in one sitting.
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Table 5. Sociodemographic factors and H. pylori prevalence in the study population and by
presence of serologically determined gastric mucosal atrophy

Variables, n (%) Study Serological No serological | p-value*
population, | gastric atrophy, | gastric atrophy,
n = 3001 n =231 (7.7) n = 2770 (92.3)
Sex (male) 1108 (36.9) |85 (36.8) 1023 (36.9) 0.97
Mean age in years + SD 52.1+68 [548+£6.5 52.4 £ 6.8 < 0.01**
Education
primary or lower
(0-9 years) 112(3.7)  [9(3.9) 103 (3.7)
Upper secondary
(10-12 years) 502 (16.7) |46 (19.9) 456 (16.5) 0.41
professional vocational 1390 (46.3) |109 (47.2) 1281 (46.2)
higher 997 (33.2) |67 (29.0) 930 (33.6)
Employment
unemployed 385 (12.8) |34 (14.7) 351 (12.7)
employed 2438 (81.2) |177 (76.6) 2261 (81.6) 011
retired 178 (5.9) 20 (8.7) 158 (5.7)
gl' ﬁyzl‘;;’;)’y breath test 1167 (51.0) |55 (32.4) 1112 (52.5) <0.01
Zl' i’yé‘(’)ggl;y serology 1182 (56.6) |72 (48.3) 1110 (57.2) 0.04

* Differences obtained using ¥’ test to compare the groups “serologically determined gastric mucosal
atrophy” and “no serologically determined gastric mucosal atrophy” unless stated otherwise.
**Differences obtained using t-test for Equality of Means comparing the groups “ serologically
determined gastric mucosal atrophy” and “ no serologically determined gastric mucosal atrophy.”
HP - Helicobacter pylori, SD - standard deviation.

Table 6. Lifestyle factors and family history of gastric cancer in the study population and by
the presence of serologically determined gastric mucosal atrophy

Variables, n (%) Study Serological gastric | No serological p-
population, atrophy, gastric atrophy, | value*
n = 3001 n =231 (7.7) n = 2770 (92.3)

Smoking

current smoker 598 (19.9) 36 (15.6) 562 (20.3) 0.09

former smoker 572 (19.1) 39 (16.9) 533 (19.3)

never smoker 1828 (61.0) 156 (67.5) 1672 (60.4)
Alcohol consumption 12.2 12.3 12.2 0.62**
(median, ethanol g/week) | SKI 32.3 SKI 31.0 SKI 32.5
Coffee 0.01

less than once a week | 1391 (60.8) 90 (52.9) 1301 (61.4)

1-6 times a week 344 (15.0) 23 (13.5) 321 (15.1)

every day 554 (24.2) 57 (33.5) 497 (23.5)
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Variables, n (%) Study Serological gastric | No serological p-
population, atrophy, gastric atrophy, | value*
n = 3001 n =231 (7.7) n =2770 (92.3)

Pickled products 0.08

less than once a week | 1072 (36.3) 82 (35.8) 990 (36.3)

once a week 901 (30.5) 77 (33.6) 824 (30.2)

2-4 times a week 813 (27.5) 65 (28.4) 748 (27.5)

5-7 times a week 167 (5.7) 5(2.2) 162 (5.9)
Onion and spring onion 0.01
vless than once a week 175 (7.5) 6 (3.5) 169 (7.8)

once a week 248 (10.7) 22 (12.9) 226 (10.5)

2-4 times a week 863 (37.1) 50 (29.2) 813 (37.7)

5-7 times a week 1039 (44.7) 93 (54.4) 946 (43.9)
PPI during the past 241 (8.0) 11 (4.8) 230 (8.3) 0.06
month
Family history of gastric |341 (11.4) 15 (6.5) 326 (11.8) 0.02
cancer
(Ist and 2nd degree
relatives)

The table lists only those factors related to lifestyle and medical history that were included in
multivariate analysis.

* Differences obtained by using x? test to compare the groups “serologically determined gastric
mucosal atrophy” and “no serologically determined gastric mucosal atrophy,” unless stated otherwise.
**Differences obtained by using Mann-Whitney U test to compare the groups “serologically
determined gastric mucosal atrophy” and “no serologically determined gastric mucosal atrophy”

HP - Helicobacter pylori, PPI - proton pump inhibitors, IQR - interquartile range.

Table 7. Factors associated with serologically determined gastric mucosal atrophy, adjusted
for sex, smoking, alcohol consumption, with H. pylori infection detected by breath test,
excluding participants with any prior history of H. pylori eradication, n = 2120

Variables OR 95% CI p-value

Sex (male) 1.19 0.81-1.76 0.39
Age (in years) 1.05 1.02-1.08 0.001
Employment

unemployed Ref

employed 0.83 0.52-1.34 0.45

retired 0.89 0.43-1.87 0.76
Level of education 0.90 0.73-1.12 0.35
Smoking

never smoker Ref

former smoker 0.57 0.35-0.94 0.03

current smoker 0.70 0.43-1.16 0.17
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Variables OR 95% CI p-value

Alcohol consumption (ethanol g/week). | 1.02 1.00-1.04 0.04
at 10g intervals
Coffee

less than once a week Ref

1-6 times a week 1.01 0.61-1.67 0.97

every day 1.71 1.17-2.49 0.01
Onion

less than once a week Ref

once a week 2.72 1.05-7.03 0.04

24 times a week 1.80 0.74-4.36 0.20

5-7 times a week 2.98 1.25-7.09 0.01
Pickled products

less than once a week Ref

once a week 0.91 0.62-1.36 0.66

2-4 times a week 0.74 0.48-1.13 0.17

5-7 times a week 0.24 0.07-0.80 0.02
H. pylori infection (*C-urea breath test) |0.39 0.28-0.56 < 0.01
PPI during the past month 0.48 0.24-0.98 0.04
Family history of gastric cancer (1st and | 0.48 0.24-0.98 0.04
2nd degree relatives)

OR - odds ratio, 95% CI - 95% confidence interval, PPI - proton pump inhibitors, ref - reference
value.

Table 8. Factors associated with serologically determined gastric mucosal atrophy, adjusted
for sex, smoking, alcohol consumption, with H. pylori detected by serology, n = 2089

Variables OR 95% CI p-value

Sex (male) 1.14 0.76-1.70 0.53
Age (years) 1.05 1.02-1.08 <0.01
Employment

unemployed Ref

employed 0.79 0.48-1.28 0.33

retired 0.67 0.30-1.48 0.32
Level of education 1.02 0.82-1.28 0.86
Smoking

never smoker Ref

former smoker 0.61 0.37-1.00 0.05

current smoker 0.62 0.37-1.06 0.08
Alcohol (ethanol g/week). at 10g intervals | 1.02 1.00-1.05 0.02
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Variables OR 95% CI p-value

Coffee

less than once a week Ref

1-6 times a week 0.87 0.51-1.48 0.60

every day 1.60 1.07-2.37 0.02
Onion

less than once a week Ref

once a week 4.25 1.39-13.00 0.01

2-4 times a week 2.58 0.89-7.50 0.08

5-7 times a week 4.59 1.59-12.00 0.01
Pickled products

less than once a week Ref

once a week 0.96 0.65-1.44 0.86

2-4 times a week 0.63 0.40-0.99 0.05

5-7 times a week 0.19 0.04-0.78 0.02
H. pylori serology positive 0.67 0.48-0.95 0.02
PPI during the past month 0.57 0.29-1.12 0.10
Family history of gastric cancer (1st and | 0.46 0.25-0.85 0.01
2nd degree relatives)

OR - odds ratio, 95% CI - 95% confidence interval, PPI — proton pump inhibitors, ref - reference

value.

Table 9. Participants stratified according to the ABCD classification and the average age in

each groyp
ABCD Group n (%) Age
(median in
years, IQR)
A. H. pylori negative 738 (38.3) 52.9
no serological atrophy SKI 12.0
B. H. pylori positive 1049 (54.5) 52.0
no serological atrophy SKI 12.0
C. H. pylori positive 66 (3.4) 55.0
serological atrophy present SKI 9.0
D. H. pylori negative 73 (3.8) 55.0
serological atrophy present SKI 10.5

HP- Helicobacter pylori, IQR - interquartile interval.
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Table 10. Multivariate regression model comparing ABCD groups (n = 1926)

OR (95% CI), p-value

Variables HP+, no serological HP+, serological HP-, serological
atrophy (B) atrophy present (C) atrophy present (D)
Age 1.00 (0.99-1.02), 0.78 | 1.06 (1.02-1.11), 0.01 1.04 (1.00-1.09), 0.04
Sex (male) 0.98 (0.78-1.23), 0.86 | 1.18 (0.65. 2.15), 0.58 | 1.08 (0.61-1.92), 0.79

Alcohol (g/week)
at 10g intervals

1.01 (0.99-1.03), 0.38

1.04 (1.01-1.06), 0.01

1.02 (0.99-1.05), 0.26

Employed vs.
unemployed

1.71 (1.03. 2.84), 0.04

0.54 (0.14-2.12), 0.37

1.51 (0.53-4.34), 0.44

Education lower
vs. higher

1.37 (1.09-1.71), 0.01

0.43 (0.05-3.58), 0.44

2.44 (0.72-8.24), 0.15

Current smokers
vs. never smokers

1.08 (0.82-1.42), 0.58

0.60 (0.24-1.32), 0.19

0.73 (0.36-1.50), 0.39

Former smokers
vs. never smokers

1.19 (0.92-1.55), 0.20

0.91 (0.45-1.82), 0.78

0.41 (0.18-0.94), 0.04

Coffee (less than
once a week vs.
every day)

0.97 (0.76-1.22), 0.78

2.31 (1.31. 4.09), < 0.01

1.19 (0.66-2.13), 0.57

Pickled products
(5-7 days vs. less
than once a week)

1.54 (0.96-2.46), 0.07

0.50 (0.11-2.25), 0.36

0.69 (0.37-1.30), 0.25

Onions (5-7 days
vs. less than once
a week)

1.24 (0.85-1.80), 0.27

4.65 (0.98-21.93), 0.05

4.62(1.08-19.81),0.04*

PPI in past
month

0.84 (0.59-1.19), 0.33

0.53 (0.18-1.56), 0.25

0.61 (0.23-1.60), 0.32

Family history of
gastric cancer

1.02 (0.78. 1.33), 0.91

0.37 (0.13-1.05), 0.06

0.56 (0.26-1.33), 0.20

Groups compared against group A (HP negative, no serological atrophy).
OR - odds ratio, adjusted to all factors in the model, 95% CI - confidence interval, HP — Helicobacter
pylori, PPI - proton pump inhibitors, ref - reference value.
*comparing 2-4 days a week vs. less than once a week
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Table 11. Comparison of factors between false negative and true positive cases when using
the pepsinogen test to detect precancerous gastric lesions

Variables. n (%) Population True positives False p-
(n =1210) (n =202) negatives value*
(n=157)

Sex (male) 168 (46.8) 79 (39.1) 89 (56.7) < 0.01
Age in years 52.0 56.0 55.0 0.18**
(median. IQR) SKI 11.0 SKI 10.0 SKI 10.0
Income (EUR) 0.01
< 250 116 (35.6) 54 (29.2) 62 (44.0)
250-500 164 (50.3) 98 (53.0) 66 (46.8)
500-1000 43 (13.2) 30 (16.2) 13 (9.2)
> 1000 3(0.9) 3 (1.6) 0 (0.0)
Employment 0.97
unemployed 47 (13.1) 26 (12.9) 21(13.4)
employed 272 (75.8) 154 (76.2) 118 (75.2)
retired 40 (11.1) 22 (10.9) 18 (11.5)
Smoking <0.01
never smokers 208 (57.9) 134 (66.3) 74 (47.1)
current smokers 80 (22.3) 26 (12.9) 54 (34.4)
former smokers 71 (19.8) 42 (20.8) 29 (18.5)
Alcohol (g/week) 11.9 SKI 31.4 10.12 SKI 24.4 | 12.8 SKI 45.4 | 0.06**
At least 400g of fruit/vegetables 194 (54.0) 118 (58.4) 76 (48.4) 0.06
daily
At least 200g of dairy products 208 (57.9) 122 (60.4) 86 (54.8) 0.29
daily
Onion and spring onion
no more than once a week 40 (12.2) 22 (12.8) 18 (11.6) 0.05
2-4 times a week 135 (41.3) 62 (36.0) 73 (47.1)
5-6 times a week 94 (28.7) 60 (34.9) 34 (21.9)
every day 58 (17.7) 28 (16.3) 30 (19.4)
Coffee
no more than once a week 49 (13.7) 20 (9.9) 29 (18.6) 0.05
2-6 times a week 64 (17.9) 36 (17.8) 28 (17.9)
every day 245 (68.4) 146 (72.3) 99 (63.5)
PPI in the past month 26 (7.3) 12 (5.9) 14 (9.0) 0.27
History of HP eradication (more |24 (6.9) 6 (3.0) 18 (11.9) <0.01
than a year ago)
HP by histology 205 (57.1) 94 (46.5) 111 (70.7) <0.01

* Differences obtained using the ¥’ test to compare the false negative group with the true positive

group.

** Differences obtained using Mann-Whitney U test.
HP- Helicobacter pylori, PPI - proton pump inhibitors, IQR - interquartile interval.
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Table 12. Multivariate regression model for factors associated with false negatives (n = 293)

Variables. n (%) OR 95% CI p-value
Sex (male) 0.94 0.51-1.74 0.85
Age 1.01 0.97-1.05 0.77
Income (EUR)
< 250 Ref
250-500 0.58 0.33-1.01 0.05
> 500 0.57 0.24-1.39 0.22
Smoking
never smokers Ref
current smokers 322 1.57-6.58 <0.01
former smokers 1.07 0.51-2.25 0.86
Alcohol consumption (g/week) 1.07 1.01-1.14 0.03
At least 400g of fruit/vegetables daily 1.03 0.60-1.75 0.93
Onion and spring onion
no more than once a week Ref
2-4 times a week 1.62 0.72-3.64 0.24
5-6 times a week 0.90 0.38-2.14 0.81
Every day 1.43 0.57-3.58 0.45
Coffee
no more than once a week Ref
2-6 times a week 0.65 0.26-1.63 0.36
every day 0.77 0.36-1.67 0.51
Body mass index 0.99 0.70-1.39 0.93
H. pylori infection (confirmed by 2.54 1.50-4.28 <0.01
histology)
PPI 1.05 0.40-2.76 0.93

Groups compared against the true positive group.
OR - odds ratio, adjusted to all factors in the model, CI - confidence interval, PPI - use of proton
pump inhibitors in the last month, ref - reference value.
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