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ABSTRACT

Aim. To analyze the results of the GastroPanel and GastroScreen-3 tests over a 15-year follow-up and determine
the incidence of autoimmune gastritis (AIG) in clinical practice and in a random sample of Novosibirsk residents.

Materials and methods. Biomarkers were analyzed in two groups: 1,742 people, average age of 50.0 + 13.53 years
(GastroPanel test, Biohit Oy, Finland), and 170 people, average age of 53.8 + 12.89 years (GastroScreen-3 test,
Vector-Best, Russia), from 2007 to 2022. The AIG incidence was calculated in current clinical practice and in a
random sample of Novosibirsk residents aged 45-69 years. The PGI level of 160 pg /1 was taken as the upper limit
of normal, PGI of 31-50 pg /1 indicated moderate atrophy, PGI < 30 ug /1 and the PGI / PGII ratio < 3 indicated
severe gastric fundus atrophy. AIG was considered at PGI < 10.1 pg /1, the PGI / PGI ratio < 1.3, and gastrin-17 >
42.4 pmol / 1 (GastroPanel) and at PGI < 16.8 pg /1 and the PGI / PGII ratio < 1.5 (GastroScreen-3). The H. pylori
IgG level > 42 EIU was considered to be positive. Antibodies to CagA protein were determined using the Helico-
Best Antibody test (Vector-Best, Novosibirsk).

Results. Serological signs of severe and moderate gastric fundus atrophy were detected in 10 and 9.4% (GastroPanel
test) and in 13.3 and 7% (GastroScreen-3 test) of those examined, respectively. Signs of multifocal atrophy were
found in 0.7% of cases. Antibodies to H. pylori were detected in 57.7%, CagA+ strain — in 56.1% of cases. Peptic
ulcer disease (PGI >160 pg / 1) was found in 15.3% (GastroPanel test) and 10% (GastroScreen-3 test) of the
examined. According to the GastroPanel and GastroScreen-3 tests, the incidence of AIG was 1.6% in a random
sample and 2.6 and 3.5% in current clinical practice, respectively.

Conclusion. Twenty percent of the examined persons were at risk of developing gastric cancer and 10-15% had
peptic ulcer disease, which requires further examination. The incidence of AIG in different study groups based on
serological screening was 1.6-3.5%.
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AHanuns ceponornyeckon ANarHoCTUKN GyHKLNOHANbHOIr0O COCTOAHNSA
CAN3NCTON XKenyaKa B KNINMHNYECKON NpaKkTuKe

Benkosey A.B." %, OxuraHosa H.B.', KpyunHuna M.B." 2 MNonoHckan A.B.",
Lllep6akoBa J1.B."

! Hayuno-uccireoosamenbckuil uncmumym mepanuu u npogpuiaxmuyeckoti meouyunwt (HUHTIIM) — ¢unruan Uncmu-
myma yumonaozuu u eenemuxu CO PAH (UL{UT" CO PAH)
Poccus, 630089, 2. Hosocubupck, yr. bopuca boeamxosa, 175/1

2 Hosocubupckuii 2ocydapcmeentulii meouyunckuil ynugepcumem (HIMY)
Poccus, 630091, 2. Hosocubupck, Kpacuwiti npocnexkm, 52

PE3IOME

Ileas. [IpoananusupoBath pe3ynbraThl TecT-cucTeM «l'actpollanens» u «I'actpoCkpun-3» 3a 15 net HaOmone-
HHS ¥ OTIPEACIUTD 4acTOTy ayToMMMyHHoOro ractpura (AUI') B KIMHUYECKOW MPAKTUKE U B CITy4aliHO# BEIOOpKE
xwureneit r. HoBocubupceka.

Marepuaabl 1 Metoabl. [lokazatenn GroMapkepoB OBUTH IPOAHAIM3MPOBAHBI B IBYX rpymmax: 1 742 geno-
Beka, cpenuuid Bo3pact 50,0 £ 13,53 ner (tect-cucrtema «[actpollanensy, kommnanus «buoxut», OUHISHIIN),
n 170 genoBek, cpexuuii Bozpact 53,8 + 12,89 et (tecr-cucrema «I'actpoCxpun-3», AO «Bekrop-bect», Poc-
cus), ¢ 2007 mo 2022 r. Pacuer wactorsl AWI" npoBoawICsS B TEKyIIeH KIMHUYSCKOH NPAKTHKE U B CIIyJaiHOM
BEIOOpKe xkuTeiel r. HoBocubupcka 45-69 ner. BepxHeil rpanuneil HOpMbI CUUTAIH ITOKa3aTelb IENCHHOTeH |
(IIT'T) — 160 mxr/mn, ymepenHoii atpodun coorBercrBoBai auanasoH [1I'T 31-50 mxr/n, a III'T < 30 Mkr/x 1 coot-
nomrenus [ITCI/IITI < 3 — BelpaxkeHHOH pyHIANBEHOI aTpoduu. AyTOMMMYHHBII TaCTPUT PacCMaTpUBAIIH IIPH I10-
kazarensix [1I'T < 10,1 mxr/m, IITVTITT < 1,3; ractpuna-17 > 42,4 nmons/n («actpollanensy) u [II'T < 16,8 Mkr/i,
MNI'V/ITTI < 1,5 Tect-cuctema («I"actpoCkpun-3», AO «Bexrop-bect», Poccust). [1o10KUTETBHEIM CHATAIH YPO-
BeHb UMMyHor00yniHa kinacca (Ig) G H. pylori 6onee 42 EIU. Antntena k CagA-0elKy OIpeelIsuiy C IIOMOLIBI0
TecT-cucteMsl «Xennko-bect antutenay (AO «Bekrop-bect», r. HoBocubupck).

PesyabTathl. Ceponormyeckue MpU3HAKH BBIPAKCHHOW W yMEpEeHHOH (YHIAIbHOW aTpoduu BIsIBICHBL: 10 1
9,4% («I'actpollanens»), 13,3 u 7% («['actpoCxpuH-3») coorBercTBeHHO. [Ipn3Haku MynbTH(HOKAIEHOH aTpo-
¢un ob6Hapyxens! B 0,7%. UmMynornoOymuns! knacca G H. pylori onpenensiucs B 57,7%, CagA+ mramm —
B 56,1% cmyuaeB. fI3Benuslii ¢eHotun ractpura Obin obHapyxkeH y 15,3% («[actpollanens») m y 10%
(«actpoCxpun-3»). Hactora AUIL" o nanabM Tect-cucteM «['actpollanens» u «['acTpoCkpuH-3» B cirydaitHON
BEIOOpKE cocTaBmia 1,6%, B TeKyIel KIMHUIECKON pakTuke — 2,6 1 3,5% cOOTBETCTBEHHO.

3akaodenne. B rpynmy pucka pa3sutus paka xemynaka rnonanu 20% oOcnenoBanHbIX, y 10—-15% oOHapysken
SI3BEHHBIN (eHOTHUII, 4TO TpeOyeT noodcaenoBanus. Yacrora AUI B uccneayeMsIx rpynmnax Ha OCHOBaHHHU CEpo-
JIOTHYECKOT0 CKpUHUHTa cocTaBmia 1,6-3,5%.

Kiouessle cioBa: nencuHorensl, «['actpollanensy, «I"actpoCxpun-3», Helicobacter pylori, dynnansHas aTpo-
(s, ayTOMMMYHHBIH TaCTPUT

KOHq).]'IP[KT HHTEPECOB. ABTOpLI JACKIApUPYIOT OTCYTCTBUE SIBHBIX U MNOTCHIUAJIBHBIX KOHq)J'II/IKTOB HUHTEPECOB,
CBA3aHHBIX C Hy6J'II/IKaHI/IeI71 HaCTOF[IHeﬁ CTaTbHU.

Hcrounuk ¢punancupoBanusi. PaGoTa BBINOJIHEHA 110 TOCYIAPCTBEHHOMY 3aJaHHIO B paMKax OIOJDKETHBIX TeM
«VI3yueHne MOJIEKYISIPHO-TEHETHYECKUX M MOJICKYJISIPHO-0HOJIOTHYECKHX MEXaHU3MOB Pa3BUTHS PACIPOCTPaHEeH-
HBIX TepareBTHYecKuX 3aboneBannii B CHOMPH ISl COBEPLICHCTBOBAHMUS MOAXOJ0B K X PaHHEH JTHarHOCTHKE M
npodunaktukey, 2024-2028 rr. (FWNR-2024-0004); «CoBepiieHCTBOBaHHE METOJIOB JHATHOCTUKH, PODUIAK-

22 Bulletin of Siberian Medicine. 2024; 23 (2): 21-27



Original articles

THKH H JICUeHHUs] OOJIbHBIX PAaCIpPOCTPAHEHHBIMHU 3a00JICBaHUSAMH TeNaTOOMIHAPHON CHCTEMBI M JKeNyA0YHO-KH-
me4yHoro Tpakta B Cubupuny, 2023-2025, FWNR-2023-0003.

CooTBeTcTBHE MPUHIMNAM 3THKHU. Bee manmeHTsl noanucani HHGOPMUPOBaHHOE COTJIACHE HA y4acTHE B HC-
cnenosanuu. MccnenoBanue oqo0opeHo komuteroM oromeauuuuckoit atukun HUUTIIM — ¢unmana ULulT CO

PAH (mporokon Ne 11 ot 2.03.2021).

Jast uurupoBanusi: benkosenr A.B., Oxuranoa H.B., Kpyunnuna M.B., Tlononckas f.B., llep6akosa JI.B.
AHau3 cepoJornuecKoil AMarHoCTUKK (PyHKIMOHAILHOIO COCTOSIHUS CJIM3UCTOM JKEY/IKa B KIMHMYECKOM MpaK-
TuKe. Broanemens cubupckou meouyunot. 2024;23(2):21-27. https://doi.org/10.20538/1682-0363-2024-2-21-27.

INTRODUCTION

The function of the stomach and its mucosal
structure are closely associated with each other.
Normal levels of such biomarkers as pepsinogen I,
pepsinogen I and their ratio (PG I, PG II, PG I/PG II),
gastrin-17, as well as the absence of IgG antibodies
to H. pylori and CagA cytotoxic protein are surrogate
markers of healthy gastric mucosa, with the exception
of nonspecific inflammation or microerosions that
do not affect their profile [1, 2]. Test panels include
biomarkers that reflect the morphological changes
and the function of the gastric mucosa. In non-
atrophic gastritis associated with H. pylori infection,
the levels of pepsinogens, especially those of PG II,
increase [1, 2].

Changes in the levels of biomarkers can also show
the localization of the process. PG I is an indicator of
damage to gastric glands in the stomach body, PG II
is synthesized in every part of the stomach, and PG
I / PG 1I ratio is correlated with the progression of
fundus atrophy in the mucosa [1, 3]. Gastrin-17 is
the principal hormone that regulates the secretion of
hydrochloric acid by parietal cells of the stomach. Its
basal level is decreased in persons with hyperacidity
(hypersecretion). The development of atrophy in the
antral part also leads to decreased levels of gastrin-17,
including its postprandial fraction [4, 5].

According to the last Maastricht Consensus,
atrophy determinates the risk of non-hereditary gastric
cancer and can be found with the use of invasive
(biopsy) and non-invasive methods [6]. A decrease
in PG I and / or PGI / PG 1I ratio with high levels
of gastrin-17 indicates the presence of gastric fundus
atrophy and is characteristic of autoimmune gastritis
as well as high levels of anti-parietal cell antibodies
(APCAs) and / or anti-intrinsic factor antibodies
(AIFAs) [2, 4, 7]. Thus, all these parameters provide
important information about the functional state of the
gastric mucosa [6].

Test kits that include a panel of atrophy biomarkers
have proven to be effective in non-invasive diagnosis
both in individual patients and in population screening
[1, 2, 4, 8]. GastroPanel test (Finland) is one of the
most used kits that includes PG I, PG II, PG 1/ PG II
ratio, gastrin-17, and IgG antibodies to H.pylori. Its
sensitivity is 83%, and its specificity ranges from 95
to 98% [9]. The Russian test system GastroScreen-3
has been introduced into clinical practice recently. It
includes PG I, PG II, PG 1/ PG Il ratio, and antibodies
to CagA protein.

The aim of the study was to analyze the results of
serological screening of the functional state of gastric
mucosa using two test systems (GastroPanel and
Gastroscreen-3) and to determine the frequency of
autoimmune gastritis (AIG) in clinical practice and in
a random sample of Novosibirsk residents.

MATERIALS AND METHODS

Biomarker data obtained using the GastroPanel test
(Biohit Oy, Finland) were analyzed in 1,742 people
with an average age of 50.0 = 13.53 years during
a 15-year follow-up from 2007 to 2022. Women made
up a larger proportion of individuals in the group
(1,210 people, which is 69.5 %) than men (532 men —
30.5 %, p < 0.001). Using the GastroScreen-3
biomarker panel (Vector Best, Russia), the analysis
was carried out in 170 people with an average age
of 53.8 £ 12.89 years over a 4-year follow-up from
2018 to 2022. The proportion of women in this group
was also larger than that of men (79.4 and 20.6%,
respectively; p <0.001). All patients went to the clinic
at the Research Institute of Internal and Preventive
Medicine, Branch of the Institute of Cytology and
Genetics, independently or following a doctor referral.

A random sample of Novosibirsk residents was
examined using the GastroPanel test to study the
incidence of AIG. The group consisted of 246 people
(117 men and 129 women) with an average age of
59.4 £ 7.0 years, selected by simple random sampling
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from 9,360 people aged 45-69 years based on the
data of the cross-sectional study which was part of the
HAPIEE project conducted at the Research Institute
of Internal and Preventive Medicine in 2003-2005.

Serum samples were tested using the GastroPanel
(Biohit Oy, Finland) and GastroScreen-3 (Vector-
Best, Russia) tests for enzyme-linked immunosorbent
assay, according to the manufacturer’s instructions
[10]. The PGI value of 160 pg / 1 was considered the
upper limit of normal, and the PGI level < 30 pg /1
and / or the PGI / PGII ratio of < 3 indicated severe
gastric fundus atrophy. The PGI range of 31-50 pg /1
indicated moderate gastric fundus atrophy. Multifocal
(pangastritis) atrophic gastritis was determined when
the level of PGI decreased to < 30 and gastrin-17 was
less than 1 pmol / 1 [10]. The level of IgG antibodies
to H. pylori was considered significant in terms of
diagnosis when the level was more than 42 EIU. H.
pylori CagA antibodies were assessed using the Helico-
Best Antibody test system (Vector-Best, Russia).

In our previous study, we determined cutoff values
for autoimmune atrophic gastritis in patients with
verified AIG. For the GastroPanel test, the values
were the following: PG 1 <10.1 pg /1, the PG I/ PG
II ratio < 1.3, and gastrin-17 > 42.4 pmol / 1. For
the GastroScreen-3 test, the values were as follows:
PG1<16.8 pg/landthe PGI/PG Il ratio<1.5[11].

Statistical analysis of the obtained results was
performed using the SPSS statistics (16.0 version).
The distribution of quantitative variables was assessed
using the Kolmogorov — Smirnov test. We calculated
mean values (M + o) for a normal distribution and the
median (Me) and the interquartile range [Q,,; Q.] for
a non-normal distribution. The Student’s #-test and
the Mann — Whitney U test were used to determine
the statistical significance of the differences. The
Pearson’s chi-squared test was used to compare
proportions. The critical value of the null hypothesis
was considered at p < 0.05.

The study was conducted in accordance with the
Declaration of Helsinki and approved by Biomedical
Ethics Committee at the Research Institute of Internal
and Preventive Medicine — a Branch of the Institute
of Cytology and Genetics (Protocol No. 11 of
02.03.2021). All patients signed an informed consent
to participate in the study.

RESULTS AND DISCUSSION

The mean and median values of biomarkers
measured in all participants using two test systems
during the follow-up are shown in Tables 1 and 2.
In men, the levels of PGI and the PGI / PGII ratio
(GastroPanel) were higher, and the level of gastrin-17
was lower than in women (Table 1).

Table 1
Parameters of the GastroPanel test over a 15-year follow-up in men and women, Me [0, ; O....]

Parameter Men, n =532 Women, n = 1,210 Total, n=1,742 P
PGI, pg/l 97.4[65.2; 139.7] 83.9 [54.4; 125.0] 87.7[57.9; 128.7] <0.0001
PGIL ng/1 10.6 [6.5; 19.7] 10.1 [6.1; 19.0] 10.2 [6.2; 19.4] 0.168
PGI1/PGII 8.5[5.6; 11.8] 7.914.9; 11.7] 8.2[5.1; 11.7] 0.036
Gastrin-17, pmol / 1 4.3[1.4;11.6] 4.911.9;15.2] 4.7[1.7;14.0] <0.0001
IgG to H. pylori, EIU 62.0[17.7; 105.1] 56.3[16.9; 108.2] 57.8[17.3; 107.4] 0.996

Table 2
Parameters of the GastroScreen-3 test over a 4-year follow-up in men and women, Me [0, ; O....]

Parameter Men, n =35 Women, n = 135 Total, n =170 P
PG, g/l 98.6 [53.5; 139.5] 89.8 [59.4; 122.7] 91.5[58.8; 129.9] 0.458
PGII, pg/1 10.6 [6.5; 19.7] 10.1 [6.1; 18.9] 9.1[5.7;16.7] 0.906
PGI/PGII 8.6 [6.3; 12.0] 8.7 [5.6; 13.2] 8.6 [5.7; 13.0] 0.882

H. pylori infection is recognized as the main cause
of atrophic gastritis and a class one carcinogen [4, 12].
In this study, IgG to H. pylori was detected in 57.7 %
of the participants (out of 1,742 people) with high
prevalence of cytotoxic CagA+ strain (56.1%). In the
GastroScreen-3 group, a more carcinogenic CagA+
strain of H. pylori [6, 13] was found in 42% of the

participants (out of 170 people). It is possible that
the percentage of those infected was higher because
IgG to H. pylori can be negative due to elimination
of bacteria in individuals with severe atrophy
or after successful treatment. The literature describes
cases of spontaneous disappearance of H. pylori
in patients with severe atrophic gastritis, while the

24 Bulletin of Siberian Medicine. 2024; 23 (2): 21-27



Original articles

probability of developing gastric cancer may increase
[14, 15].

Serological signs of severe and moderate gastric
mucosal atrophy were detected in 10 and 9.4% of
1,742 people examined using the GastroPanel test,
respectively. Severe and moderate atrophy was detected
in 10.6 and 7.1% of individuals in the GastroScreen-3
group (170 persons), respectively (Table 2). In total,
over the follow-ups, serological signs of gastric fundus
atrophy of varying severity were identified in 19.4%
(GastroPanel) and 17.6% of cases (GastroScreen-3).
According to several studies, the PGI / PGII ratio may
be a more reliable marker of gastric fundus atrophy than
PGI alone [7, 16]. The PGI / PG II ratio was found to
be low in 11% of individuals in the GastroPanel group,
and a combination of low PGI levels and low PG 1/
PG II ratio was detected in 7.3% of cases. The PG I/
PG II ratio < 3 was found in 8.2 % of the participants

in the GastroScreen-3 group, while the combination of
PG 1<30 ug/1and the PG I/ PG II ratio < 3 was
detected in 7.1% of patients in this group. Serological
signs of multifocal atrophic gastritis with a high risk of
developing gastric cancer were detected in 13 of 1,742
individuals (0.7%) (Table 2).

The detection of low biomarker values
corresponding to the serological criteria of atrophy
requires further endoscopic examination with
multifocal biopsy and gastric atrophy grading
according to the OLGA integrated system [17]. Thus,
according to the latest consensus, both international
and Russian, serological tests are useful for assessing
individual risk of gastric cancer [6, 18, 19].

Peptic ulcer disease, elevated levels of hydrochloric
acid, and PGI higher than 160 pg / 1 were found in
15.3 % of cases in the GastroPanel group and in 10%
of cases in the GastroScreen-3 group (Table 3).

Table 3

Frequency of GastroPanel and GastroScreen-3 parameters with interpretation of possible risks, %, Me [Q,.,.; O.

75%]

Parameter GastroPanel, GastroScreen-3, Interpretation
n=1,742 n=170 P
PGI(51-160 pg/1) 64.562.3;66.7] | 71.8 [65; 78.5] No signs of atrophy
PGI(=30pg/l) 10 [8.6; 11.4] 10.6 [6.0; 15.2]
PGI/PGII<3 11[9.5; 12.5] 8.2[4.1; 12.3] Severe gastric fundus atrophy. Risk of gastric cancer
PGI<30pg/l1+PGI/PGII<3 7.3 [6.1; 8.5] 7.1[3.2;11.0]
PGT(31-50 ug /1) 9.48.0: 10.8] 7.1 [3.2: 11.0] Signs of moderate gast.rlc fundus atrophy. Risk of
gastric cancer

PGI1<10.1 1+ Gastrin-17 >42.4 1/1 2.6[1.9; 3. -

G1=10.1 pg/1+ Gastrin-17 2 pmol/ 611.9:33] Autoimmune gastritis. High risk of iron deficiency,
PGI<168 ng/1+ - 3.5[0.7; 6.3] vitamin B12 deficiency, anemia, and gastric cancer
PGI/PGII<1.5 TR ’ ’

PG (= 160 pg /1) 153 [13.6: 17.0] 10 [5.5; 14.5] Hypersecretory state. High risk of erosive and ulcer-

ative damage to gastric mucosa

PG 1<30 pg/1+ Gastrin-17 <1 pmol /1 0.7 [0.3; 1.1]

Thus, over 15-year (GastroPanel) and 4-year
(GastroScreen-3) follow-up, 20% of the participants
were included in the gastric cancer risk group, and
10-15% of the participants were included in the risk
group for erosive and ulcerative damage to the gastric
mucosa which requires a further detailed examination.

According to the literature, the levels of
pepsinogens, especially those of PGII, increase in
H. pylori-associated gastritis [3, 20]. In this study,
average values of PGI and PGII were also significantly
higher in the H. pylori-positive individuals compared
to the H. pylori-negative persons (111.6 = 63.4 vs.
83.6+56.7pg/land 184+ 13.9vs.9.9+9.2 ug/1,
p <0.0001, respectively), and PGII was also higher in
the CagA-positive individuals (14.9 £ 10.5 vs. 10.6 £
7.8 ug/1, p=0.004).

Pangastritis. Multifocal atrophy (body + antrum). High
risk of developing gastric cancer

In addition to H. pylori infection, AIG can also
be the cause of atrophic changes in the mucosa
[21]. Based on previously obtained cut-offs for
atrophy biomarkers, the incidence of AIG in
current clinical practice was 2.6% (GastroPanel,
1,742 participants) and 3.5% (GastroScreen-3,
170 participants) (Table 2). In the random sample
(45-69 years, 246 participants), the incidence of
AIG was 1.6% (GastroPanel). These values do not
contradict the literature data [22, 23]. In addition to
the risk of developing hematologic disorders, AIG
poses arisk of developing neuroendocrine tumors and
adenocarcinomas. However, it should be noted that
stage III-1V atrophic gastritis (according to OLGA)
associated with H. pylori infection determines a
greater risk of developing gastric cancer [6].
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CONCLUSION

The conducted analysis of the results of serological
screening in clinical practice in people from a wide
range of age groups over a long follow-up period
showed high frequency of gastric fundus atrophy of
varying severity with coexisting H. pylori infection
with high prevalence of cytotoxic CagA+ strain or
AIG, which requires a more detailed examination.
The frequency of AIG was 1.6-3.5% in different study
groups based on serological tests.

Therefore, serological screening of gastritis types
using diagnostic panels, such as GastroPanel or
GastroScreen-3 tests, is an effective tool to determine
the functional state of the gastric mucosa.
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