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Abstract

The data on the duration of use of proton pump inhibitors, the nature and duration of
stress, and the timing of the first clinical and instrumentally confirmed manifestations of
gastric cancer in 10 patients with chronic non-atrophic gastritis who were treated with proton
pump inhibitors both in the form of monotherapy and the composition of standard regimens of
H. pylori therapy. It was found that the duration of taking proton pump inhibitors ranged from
2 days to 2 months, and the duration of stress - from 2 years to 45 years. The first clinical
manifestations occurred from the 1st to the 5th month after the end of the treatment, and the
deterioration of the patients' condition proceeded quickly, “avalanche-like” within 7-10 days.

Key words: chronic non-atrophic gastritis, proton pump inhibitors, gastric

cancer.
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Oco06/mBOCTI MaTOreHe3y paKky HLUIYHKA, AKUH GOPMY€ThHCS IPH JiKYyBaHHI XPOHIYHOI O

HeaTpo(diuHOro racTpury iHridiropaMu NpoTOHHOI NOMIHU

A. O. ABpamenko, C. M. Cmo151k0B

Pe3rome

Bbyno mpoanamizoBaHo JaHi Mpo TPUBATICTh 3aCTOCYBAHHS IHT10ITOPIB TPOTOHHOT
MOMIIM, XapakTep 1 TPHUBAIICTb CTpeCy, a TaKOX TEPMIHM NEepIIUX KIIHIYHUX Ta
IHCTPYMEHTAJbHO MIATBEP/DKEHUX NPOsBIB paKy HUIyHKa y 10-TM XBOpUX Ha XPOHIYHUI
HeaTpo(dIYHUI TacTPUT, sIKI MPOXOJAUIIHU JIIKYBAaHHS 13 3aCTOCYBaHHSAM IHT10ITOPIB MPOTOHHOT
MOMIIM SIK y BUTJISA1 MOHOTEparii, Tak 1 B CKJIaJl CTaHJApPTHUX CXEM aHTHUTeIIKOOaKTepHOT
teparii. byso 3'icoBaHo, 0 TPUBANICTh MPUIOMY 1HT1OITOPIB MPOTOHHOT MOMIIU KOJIMBAJIOCS
Bil 2-X AHIB 0 2-X MICAIIB, a TEPMIHU CTpecy - Bia 2-X pokiB A0 45-tu pokis. [lepmri
KJIIHIYH1 TIPOSIBM BUHHUKAIW Big 1-TO 70 5-TH MICSIIB TiChs 3aKiHYEHHs JIIKYBaHHS, a
TIOTIPIIIEHHS CTaHY XBOPHUX MPOTIKAJIO IMIBUAKO, «JIABUHOTIONIOHO» MPOTsToM 7-10 qHIB.

KiawuoBi cioBa: XpoHIYHMII HeaTpo(iyHMH TracTpuT, iHridiTopH NPOTOHHOL

MOMITH, PAK LJIYHKA.

Oco0eHHOCTH NaTOreHe3a paKa *KeJayaKa, (JoOpMUPYIOLIErocs MPH JieYeHUH

XPOHUYECKOT0 HeATPO(PUIECKOro raCTpuTa HHrHOMTOPAMU MPOTOHHOI MOMIIbI

A. A. ABpamenko, C. H. CmousikoB

Pe3rome

beutn mpoaHanu3upoBaHbBl JAHHBIC IO JIUTEIBHOCTH NPUMEHEHUS HHTHOUTOPOB
IIPOTOHHOM TIOMIIBI, XapakTepa M JJIUTEIBHOCTH CTPECCa, a TaKKE CpPOKH IIEPBBIX
KJIIMHUYECKUX M MHCTPYMEHTAJIbHO MOJTBEPXKIAEHHBIX MPOSBICHUN paka xenyaka y 10-tu
OOJBHBIX XPOHMYECKUM HEATPO(PUUECKUM TacTPUTOM, TMPOXOJUBIIUX JIEYCHHE C
MPUMEHEHHEM WHTHOUTOPOB MPOTOHHOM MOMIIBI KaK B BUJE MOHOTEpANH, TaK U B COCTaBe
CTaHJIAPTHBIX CXEM AaHTUXETMKOOAKTepHOU Tepamuu. BbUIO BBIICHEHO, YTO JIUTEIBHOCTD
npuéMa UHTHOUTOPOB MPOTOHHOW MOMIIBI KOJIEOAIOCh OT 2-X AHEW J0 2-X MECSIEB, a CPOKU

cTpecca - OT 2-X Jer a0 45-Tu 11eT. HepBLIe KIIMHUYCCKUC NTPOABJIICHHUA BOSHUKAIN OT 1-ro 0
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5-TH MecsIeB TOCIe OKOHYAHUS JICYCHHUS, a YXYIIICHUS COCTOSHHS OOJBHBIX IMPOTEKAIO
OBICTPO, «JIaBHHOOOpa3HO» B TeueHue 7-10 aHeit.
KiawueBble ciaoBa: XpoHMYecKHid HeaTpopuuecKMil TacTPUT, HHIHOUTOPBI

NPOTOHHOI MOMIIbI, PAK KeJyAKA.

Introduction. Gastric cancer (GC) remains one of the common forms of
gastrointestinal cancer. Annually in the world, according to various sources, from 850
thousand to 1 million new cases of stomach cancer are registered; in Ukraine - more than 10
thousand and more than 8 thousand patients die from this disease [7, 9]. The basis of cancer
formation is chronic non-atrophic gastritis (CNG), which accounts for 85% of stomach
diseases and which can evolve into chronic atrophic gastritis (more than 80% of people older
than 60 years in atrophic gastritis of varying severity are detected in biopsies of the gastric
mucosa) [10, 14]. The development of CNG is influenced by various factors: stress, reduced
immunity, reduced acidity of gastric juice, poisoning by various substances, environmental
factors, etc. [3, 13, 17, 21, 25]. Recently, however, there is evidence that the use of such drugs
as proton pump inhibitors (PPI1) [5, 15, 16, 20, 22] widely used in the treatment of CNG,
increases the risk of developing gastric cancer by 2 times, which requires revision the level of
safety of these drugs, as they are freely sold in pharmacies without a prescription [11]. This
issue was raised in our publications, where cancer cases that were formed after taking PPI
were analyzed [2], however, a more detailed analysis of the features of the development of
PPI-induced gastric cancer was not carried out, which was the reason for our research.

Purpose of the study. Determine the pathogenesis of gastric cancer, formed under the
influence of proton pump inhibitors in the treatment of patients with chronic non-atrophic
gastritis.

Materials and research methods. Based on the clinical department of the problem
laboratory for chronic Helicobacter pylori at the Petro Mohyla Black Sea National University,
we analyzed the data of a comprehensive examination of 10 patients with chronic non-
atrophic gastritis, who had gastric cancer after using PPI. The age of patients ranged from 49
to 80 years old (average age was 62.1 + 3.19 years), there were 3 men (30%) and 7 women
(70%).

The study was carried out in compliance with the basic bioethical provisions of the
Council of Europe Convention on Human Rights and Biomedicine (dated 04.04.1997), the

Helsinki Declaration of the World Medical Association on the Ethical Principles of Scientific
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Medical Research with Human Participation (1964-2008), and the MOH Order Of Ukraine
No. 690 of September 23, 2009. A written consent was obtained from the patients for the
study.

Comprehensive examination included: step-by-step enteric pH - metry on VN
Chernobrovyi methodology, esophagogastroduodenoscopy (EGDS) with generally accepted
method, double HP's testing: test for urease activity and microscopy of stained by Giemsa
smears, material for which was taken during endoscopy of 4 topographical zones: from the
middle third of the gastric antrum and body division on the big and small curvature with our
developed methodology, which allows you to define and the presence of intracellular "Depot™
of HP infection (in the presence of a tumor - departing 1 cm from the edge of the tumor) as
well as histological studies of the gastric mucosa, the material for which is taken from the
same zone and from the edges of the cancer, using a generally accepted method taking into
account recent classifications [1,12,18].

Sequence of inspection: after the anamnesis first patients conducted pH-metry and
after-EGDS with biopsy material for testing on HP and histological studies of the stomach
mucosa. The study was conducted in the morning, fasting, in 12-14 hours after the last meal.
The obtained data were processed statistically using t-student test with the calculation of
average values (M) and the estimated probability of deviations (m).

Research results and discussion. When analyzing the anamnesis data, it was found that
all patients received for the treatment of CNG with PPI drugs both as monotherapy and as part of
the standard treatment regimens prescribed by the Maastricht consensus, from 2 days to 1 month
(the average duration of admission was 19.1 + 2.88 days), and the first clinical manifestations
began after 1 to 5 months (average time - 1.7 = 0.41 months) after the end of the reception of PPI
and proceeded in the form of a sharp deterioration of the condition (loss of appetite, pain in the
epigastric region, sharp weight loss), what was the reason for coming to the problem laboratory
for examination 7-10 days after the onset of deterioration. 1 patient (10%) had already been
operated on for cancer of the outgoing part of the stomach (resection of 2/3 of the stomach
according to Billroth 1) 32 years ago, but after applying an PPl for exacerbation of chronic
pancreatitis, after 5 months he developed a gastric stump adenocarcinoma in the region
anastomosis.

PPIs, that were taken by patients: pantoprazole ("Nolpaz”, "Proxium", "B-Klatinol") - 8
people (80%); Omeprazole (“Omeprazole”, “Omez”) - 2 people (20%). 2 (20%) patients took the

drugs themselves, 8 (80%) - as prescribed by doctors.
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When analyzing the psycho-emotional background, it was found that all patients in 100%
of cases were subjected to prolonged psycho-emotional stress. Data for the causes of stress are
presented in table 1.

Table 1.
Types of psycho-emotional stress to which patients with chronic non-atrophic gastritis

were exposed, in which gastric cancer was detected after the use of PPI

Frequency of identified various types of

Types of psycho-emotional stress psycho-emotional stress (n = 10)
Number of patients %

Death of a loved one 1 10%

Death of a loved one + long psycho- 1 10%

emotional work load

Stress about the illness of a loved one (care 1 10%

for a bed patient)

Stress about the illness of a loved one + 1 10%

long psycho-emotional work load

Family stress (family relationships) 2 20%

Family stress (absence of close relatives 1 10%
(grandchildren’s children), widow for a long

time)

Family stress (divorce) + long psycho-

emotional work load

Long psycho-emotional work load 1 10%

Stress about the situation in the country 1 10%

(forced relocation from the ATO zone)

Note: n-the number of studies
When analyzing the data on the duration of stress, it was found that patients were stressed

from 1.5 months to 45 years (the average duration of stress was 13.41 + 4.61 years).

The data obtained when conducting pH-metry, are shown in table 2.
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Table 2.
Acidity level in patients with chronic non-atrophic gastritis, in which gastric cancer was
detected after using PPI

Frequency of identified different levels of
The level of acidity acidity (n = 10)
Number of patients %

Hyperacidity expressed -

Hyperacidity moderate B -

Normacidity - -
Hypoacidity moderate B -
Hypoacidity expressed 10 100
Anacidity 0 5

Note: n-the number of studies

As can be seen from this table, in all patients the level of gastric juice acidity
corresponded to a hypoacidity expressed (pH 3.6 - 6.99), which in no way was an indication
for prescribing drugs that suppress acidity, namely, PPI.

Data on the localization of cancer in the stomach and gastric stump are presented in
table 3.

Table 3.
Localization of a cancerous tumor in the stomach in patients with chronic non-atrophic

gastritis, in whom gastric cancer was detected after using PPI

The frequency of detected cancer
Anatomical section of the stomach (n=10)
Number of patients %
The distal stomach 1 10
The proximal stomach and the stump of the 9 90
stomach

Note: n-the number of studies
When analyzing data on the form of cancer in the distal stomach, a fibrous form of

cancer (scirr) was detected in one (10%) patient. When analyzing data on the form of cancer

in the proximal stomach, in 7 (70%) adenocarcinoma (tubular and papillary forms) was
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detected, in 1 (10%) - signet ring cell adenocarcinoma, in 1 (10%) - squamous a form of
cancer.

When analyzing the data of histological studies on the 4 topographical zones in all
patients in 100% of cases, the presence of chronic non-atrophic gastritis was confirmed in
both the active and inactive stages of varying severity.

When testing for HP, Helicobacter pylori infection was detected in 100% of cases with
varying degrees of dissemination of the mucous - from (+) to (+++).

The data on the presence of intracellular "depot” of HP infection in the area of the
cancer tumor are shown in table 4.

Table 4.
The presence of intracellular **depot™ of HP infection in the gastric
mucosa near the cancer that arose after the application of PPI

Detection of intracellular **depot™ of HP

Form of cancer infection (n = 10)
Number of patients %
Fibrous form of cancer (skirr) - 0
Squamous a form of cancer 1 10%
Adenocarcinoma (tubular and 7 70%
papillary forms)
Signet ring cell adenocarcinoma 1 10%

Note: n-the number of studies

When analyzing the data in this table, it can be seen that in 90% of cases, the HP
infection along the edges of the cancer tumor was localized in the cells of the gastric mucosa
(the degree of concentration was (++) - (+++). It is possible that the same picture would have
been with a fibrous form of cancer, however, due to the density of the tissues, it was not
possible to take a full-fledged biopsy for analysis.

These results are explainable from the point of view of the hormonal shift, the cause of
which is the use of IPP, the effect of stress on the level of body immunity and the role of
intracellular “depot” of HP infection, which occur both during prolonged stress and when
using PPI [23, 24]. When blocking the proton pump of the parietal cell and a sharp decrease
in the level of acidity, the response of the organism manifests itself in the form of an increase

in the production of the hormone gastrin, hypergastrinemia, as a way of combating the
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organism with the resulting hypoacidity [3, 32]. However, such a reaction harbors a certain
threat, since gastrin has a pronounced hyperplastic effect, i.e. stimulates the growth and
division of cells of the gastric mucosa, as well as the pancreas and colon, which can lead to
the formation of cancer in these organs [27, 28, 29, 30, 31]. The emergence of intracellular
“depot” of HP infection is the key to the formation of gastric cancer, since, once inside the
parietal cell, HP infection begins to actively influence the genetic code of the cell, enhancing
the mutation process [3, 4, 19]. The presence of 80% of proximal cancers in patients also has
a logical explanation: when using an IPP, HP infection is translocated — the translocation
from the antrum to the upper third of the stomach, where the formation of intracellular
“depot” of HP occurs in the gastric mucosa and the process of cell mutation increases.
Therefore, a decrease in the incidence of distal GC is already noted, while the cancer of the
proximal stomach has a steady upward trend, which determines the continuing high incidence
and mortality [8].

When the level of immunity is preserved, these changes in the cell composition are
under the control of protective forces, however, with prolonged stress, the level of immune
protection deteriorates and its ability to prevent the development of cancer becomes extremely
weak due to a decrease in the activity of the cellular link of immune protection - cytotoxic T-
lymphocytes and natural killer cells which, under favorable conditions, destroy cancer cells
by direct contact, as well as reducing antibody production and changes in cytokine
production, the poet a small course of PPI is enough for him to start the process of cancer
formation [3, 6, 26]. The timing of the clinical and morphological manifestations of gastric
cancer after the application of PPI from 1 to 5 months is, in our opinion, the timing of the
final depletion of the body’s immune system capabilities in the fight against the developing
stomach cancer.

Conclusions and prospects for further research.

1. All patients with chronic non-atrophic gastritis on the eve of treatment using PPI
were exposed to prolonged psycho-emotional stress, which significantly affected the level of
immunity and weakened the body's control over mutated cells of the gastric mucosa.

2. Acceptance of PPI triggers the mechanism of hypergastrinemia, which leads to the
acceleration of mucosal cell division and an increase in the number of mutated cells, which
neutralized immune systems can no longer cope with.

3. The appearance of clinical symptoms and morphological manifestations of cancer

occurs quickly, “avalanche-like” and does not appear immediately, but 1 to 5 months after the
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end of the course of PPI, regardless of its duration, in view of the complete depletion of the
body’s immune system in combating the emerging stomach cancer.

This situation requires the creation of new effective treatment regimens without the
use of proton pump inhibitors, which will be the prospects for further research.
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